-1- PROCESS CARTRI DGE AND | MAGE FORM NG APPARATUS FI ELD OF THE | NVENTI ON
AND RELATED: ART The present invention relates to a process 5 cartridge and
~an image form ng apparatus usable with the process cartridge. Here, the

i mge form ng apparatus i:ncludes an el ectrophot ographi ¢ copyi ng nmachi ne, an
el dctrophot ographic printer (for exanple,_LED printer, 10 |aser beam
printer), an el ectrophotographic fac5|n1ﬁe machi ne, an el ectrophot ographic
word processor, and the |ike. The process cartridge nmeans a cartridge
having as a unit an el ectrophot ographi c photosensitive 15 nenber, and
chargi ng means, dpretESsENOARPRIBGRNAND! EMAGRIFORANNG WePARArgsdet achably
mountable to a main assenbly of an imge form ng apparatus. It may include
as a unit an el ectrophot ographi c photosensitive nmenber and at | east one of

-

chargi ng 20 neans, developlng means and cleanlng means. It may include as a-
{8 INVENTION DH

uni t developl-uEuﬁ , 3] B DEDCABMoOt osensiti ve nenber. An
I mge formng apparatus usi ng electrophotographlc process is known which is
used 25 with the procEbscaRrespu§einventionsradeknsageoasPracenst the

mai nt enance operatign can _be, in effect, carried out by the users thereof
wi thout expercartridgesgpdiap imaggnforming: apPerstus PﬁébbﬁewaFPV|ty can
be

the process cartridge.

Here, the image forming apparatus includes an.
eléctrophotographic copying machine, an
electrophotographic printer (for example, LED prihter,

10 lasef beam printer), an electrophotographic facsimile’
machine, an electrophotograﬁhic word processor, and
the like. |

The process cartridge means a cartridge
having as a unit an electrophotographic photosensitive

15 member, and charging means, developing means and
cleaning means, which is detachably.mountable to a
main assembly of an image forming apparatus. It may
include as a unit an electrophotographic
phbtosensitive.member and at least'one of charging

20 means, developing means and cleaning means. It may

include as a unit dévelopihg means ahd an
electrophotographic photosensitive member.
An image forming apparatus using

. electrophotographic process is known which is used

25 with thg process  cartridge. This is advantageous in
that the maintenance operation can be, in effect,

carried out by the users thereof without expert



remar kably inproved. Therefore, this type is now widely used. In the
process cartridge, inprovenent in the 5 operativity in nounting and
demounting relative to the nmain assenbly of the inmage form ng apparatus, is
desired. U S. Patents Nos. 4,873,548 and 5, 047,803 and EP-A 520802 propose
sone inprovenent. 10 In U S. Patent No. 4,873,548, a first frame
is provided with a positioning nenber, a®dd the process cartridge is nounted
to the second franme, and when the frane is closed, the positioning nenber

functions to effect the positioning. 15 In U.S. Patent No.
5,047, 803 proggses that in _order tghfacklitat% renpoval Qf,%he roggss
cartridge froRPER&RaPR*SERBnHAPFRPRE PRBge thEr RPRE2APFAFE: G8R 2% urging

openabl & and EPRexRPRIS PhBERRE"") hefdolR ERRURGRRT SRERBMTY 1 oy i'Ged

on the top su&&aggyogsgag process cartridge, wherein when the process
cartridge is nounted to the main assenbly of the inmage form ng apparatus,

the abutnment is 25 cophaghedpt8caski xa¢tREEEON iRdbrbbemeRitn iastaebl v, by
whi ch the accuracy of the nounting position I's inproved. -3- They are
effective 4 0 bppravewtdy 9oh mbantibhgt ang daslodatingt iregdatpeeatiovithe.
main assembly of the'image forming apparatus, is
-desired.
" U.S. Patents Nos. 4,873,548 and 5,047,803 and
EP-A 520802 propose some improvement.

10 ~ In U.S. Patent No. 4,873,548, a first frame
is provided with a positioniﬁg member, and the prdcess
cartridge is mounted to the second frame, and when the
frame is closed, the positioning member functioné-to
effect the positioning.

15 In U.S. Patent No. 5,047,803 proposes that in
order té facilitate removal of the process cartridge
from the main assembly of the image forming apparatus,
an urging force is applied to the process cartridge in
response to opening of the openable and.closable

20 member. ) |

- In EP-A 520802, an abutﬁent is provided on
the top surfaceIOf the process cartridge, wherein when
the précess cartridge is mounted to the main assembly
of the image forming apparatus, the abutment is

25 contacted to a fixed portion of the main assembly, by
which thé accuracy of the mounting position is

improved.



Further inprovenent is desirable. 5 SUMVARY OF THE | NVENTI ON Accordi ngly,

it is a principal object of the present invention to provide a process
cartridge and an image form ng apparatus usable with the process cartridge
wherein the process cartridge can be 10 positioned correctly in place. It

I s anot her object of the present inventign to provide a process cartridge
and.a i mage form ng apparatus usabl e wi tA-t he process cartridge wherein the
mount i ng and denounting of the process cartridge 15 is easy. These and

ot her objects, features and advantages of the present invention will becone
nore apparent upon a cggsiderati ? og t he foll omnn de crlp%bon of the
preferred enbodi ments Yh@rﬁoeg BEEATE ﬁQeﬁF?Eﬂv fi unction with

t he acconpany THE DRAWNGS Figure 1 is a
sect i onal V|e&BquEﬁ§n$|rs EgégﬁﬁgﬁgcﬁégIggﬁbgFgétrophotographic I mage -
form ng apparatus aCCO?HkﬂﬁeiolhBEoQEEEEEt15“&&3&kﬁﬁleF'gure 2is a

perspective view of the- -4- apparatus illustrated in Figure 1. Figure 3
'is a sectional view of a process cartridge to which the first enbodi nent of
the present invention has been applied. 5 ~ Figure 4 is a

schemati c,5 peSEMMARFVOFATHE INVENTION

Accordingiy, it is a principal object of the
present invention'tdlprovide a process cartridge and
an image forming apparatus usable with the process
cartridge wherein the process cartridge can be

10 positioned correctly in place.

" It is another object of the present invention
to provide a process cartridge énd a image forming
apparatus usabie with the pfocess cartridge wherein
the mounting and demounting of the process cartridge

15 is easy. |
| ' These and other objects, feaﬁufes and
advantages of the present'invention.wil; become more
apparent upon a conSideration of the following
description of the preferred embodiments of the
20 present invention taken in conjunction with the

- accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Figure 2 is a perspective view of the



external view of the process cartridge illustrated in Figure 1. Figure 5is
a right-hand side view of the process cartridge illustrated in Figure 1. 10
Figure 6 is a left-hand side view of the process cartridge illustrated in
Figure 1. Figure 7 is a perspective external view of the process cartridge
illustrated in Figure 1. Figure 8 is a perspective external view of 15 the

process cartridge illustrated in Figure-4- as seen from underneath. Figure
9(a) is a perspective external view of the cleaning unit of the process
cartridge illustrated in Figure 1, and Figure 9(b) is a perspective

external 20 view of the_ devel opin uni&.of thg process cartridge

i | lustrated | APRREATES111Epghratedoin F39ure dide views, which depict steps

for installing the progess_cartridge_illustrated in Eigure 1 into the main
B8R 5EnPndcanpsParaonal; SHelootng

assenmbly of the image 259F6Fni’ng=app Wo9tng PEOFREPef r om

Fi gure 18 iS;éaP@E%ﬁgﬁ;EXEwﬂggﬁ’g%sﬁfSQ%gzg BEihBﬁtiBEeELQrgQEsEH%

apparatus nmin asse I's a perspective view of
di fferent porghggnggohhﬁagnggéhogp?iigae appar atus mai n assenbly, and

Figure 19(b) is a side view of another interior portion of the apparatus
main 5 aspenbly. Figureguz@ anids2a sthembfiecyi pegspbctlivbennat
external view of the process cartridge illustrated in
Figure 1. |

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

10 Figure 6 is a left-hand side Qiew of the
pfocess cartridge illustrated in Figure 1.

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

Figure 8 is a perspective external view of

15 the process cartridge illustrated in Figure 1, as seen
from underneath.

Figure 9(a) is a perspective external view of
the cleanihg unit of the-proceSSjeartridge illustrated
in Figure 1, and Figure 9(b) is a perspective external

20 view of the developing unit of the process cartridge
tillustrated in Figure 1. |

Figures 10 - 17 are side views, which depict
steps for installing the process eartridge iliustrated

- . in Figure 1 into fhe.main assembly of the image
25 forming apparatus, or removing it therefrom.
Figure 18 is a perspective view of a portion

of the interior of the apparatus main assembly.



process cartridge to which the first enbodi nent of the present invention
has been applied. Figures 22 - 25 are side views of different 10 process
cartridges to which the first enbodi nent of the present invention has been
applied. Figures 26 and 27 are sectional views of the portion of the

“process cartridge which depict how contact points remain in
the 15 correspondi ng contact members. Frg8dre 28 is a side vi

contact with
ew of anot her

process cartridge to which the first enbodi ment of the present invention,
has been appliéd. 20 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her ei nafter,

f bl mbodi t f th nt o ti i [l b
' a sectional view of PAHUERLAAN AintSoP RREEPECEASBNBLEY: &

structure thereo a perspective externa

e degscribed. Figure 1
%hPc I magef orm ng

- apparatus 25 §E§?§9§ﬁgu§§rﬁﬁﬁgp5?5%ﬂé L AYERGHRn fa@ﬁFi%kga}%

@hgs t he

her eof .

Figures 3 - 8y3f8 §58WhBYP, Obna FifurkNEopPh9CessaCaihibl Ygewt gewhi ch the

first embodi ment of the present invention has been applied, wherein Figure
3 is a cross-aféthenalinteevorFpedteof, of $aBeEppheatisr maeat i ve and

external view, Figure 5, a right-hand 5 side view, Figure 6,
si de vi ew5 Fi gesemBlya perspective view as seen from above;

a left-hand -
and Figure 8 is

a perspective view as seen from underneath. [El ectrophotographic |nmage
Formi ng Apparatus A anBigures 20 and 21 are side views of different

process cartridge to which the first embodiment of the

preseht invention has been applied.

Figures 22 - 25 are side views of different

10 process cartridges to which the first embodiment of

the present invention has been applied.

Figures 26 and 27 are sectional views

of the

portion of the proceSs cartridge which depict how

contact points remain in contact with the

15 corresponding contact members.

Figure 28 is a side view of another process

cartridge to which the first embodiment of the present
invention has been applied.
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
- | Hereinafter, preferable embodiments of the

present invention will be described.

Figure 1 is a sectional view of an embodiment

of an electrophotographic image_forming apparatus

25 according to the present invention, and illustrates

the structure the:eof. Figure 2 is a perspective

external view thereof. Figures 3 - 8 are .drawings of



Process Cartridge B] 10 To begin wth, referring to Figures 1 and
2, an el ectrophotographic image form ng apparatus, to which the first

- enbodi nent of the present invention has been applied, will be described.
Figure 3 is a side view of a process cartridge B. 15 Referring to
Figure |, this electrophoto- graphic imge form ng apparatus Ais of a type

whi ch forns an i mage on recordi ng nedi umé-hrough t he el ectrophot ographic

i mge form ng process. First, a toner image is formed on a drum shaped

el ectro- 20 photographically sensitive nenber (hereinafter, photosensitive
drum) as an i e bearing nenber. Meanwhile, a sheet of recording nedium 2

placed in a c Rrecesy é:ad"&‘?\h%g@d ‘to,@hich H:é’tee 1 osty ehodipent &fnveyl ng

Tegistration e PR et Eaxﬁ*{q%'e'ne%a%ezipﬁ%%ﬂ wﬁme@%‘jﬁ#""ﬁ'eﬁe toner

| mage formation.; Next, Y %l tét%%ﬁai %R%U e%‘l r?_ 42 st% c roller 4
as transferring neans € toner or it ﬁhdtosen3|t|ve
drum which agy Qﬁi%ﬁuﬂ%ﬁm@ Wfﬂ%i Fi ﬁ&%ﬁ@ﬁf%{Gﬁ. nkﬂ
recording nmedium 2. Then, the recording nedlun1 aV|ng 5 recelv e toner

i mage is deli \wided views fﬁi@u&@ Bars 1eftHiand i9iided viRW)S Figuddr7,ses a
driving roller 5c and a fixing roller 5b containing a heater 5a, and
appl i es heat angherspesirivd wildwe aseaeeti framdibove?, add Figurepds siagd
~through the fixing neans 5,

_ a perspective view as seen from underneath.
[Electrophotographic Image Forming Apparatus A and
Process Cartridge B] .

10 ' ' To begin with, referring to Figures 1 and 2,
an electrdphotographic image forming apparatus, to.
which the first embodiment of the present invention
has been applied, will be described. Figure 3 is a
side view of a process.cartfidge B.

15 Referring to Figure 1, this electrophoto-
graphic image'forming_apparatus A is of a type which
forms an image on recording medium through the
electrophotographic image forming process. First, a
toner image is formed on a drum shaped electro- '

20 photographically sensitive member (hereinafter,

-.phofosensitive drum) as aﬁ image bearing'membér.
Meanwhile, a sheet of recording medium 2 placed in a
cassette 3a is convéyed, being thereby fed out, by a
conveying means 3 comprising a pair of pickup roilers

25 3b and 3c, and a pair of registration rollers 34 and

3e, and the like, in synchronism with the toner image

formation. Next, a voltage is applied to a transfer



10 whereby the transferred toner inmage is fixed. Next, the recordi ng nmedi um
2 now be ring the fixed toner inmage conveyed and di scharged into a

di scharge tray 6, through a sheet-reversing path 3j, by a group of

di scharging roller pairs 3g, 3h and 3i. This 15 discharge tray 6 is

provi ded on the top surface of the apparatus A main assenbly. The apparatus
A conprises also a pivotable flapper 3k~&nd a discharge roller pair 3m and
when this flapper 3k is operated, the recording nmedium 2 can be discharged

wi t hout being 20 flipped over through the discharge roller pair 3m w thout

' th h_t heet - I Sj th 3j. In th trid B, th
dirTace of 3 FRDLSSCheP?| CHAOP LR 5UaS PRRAS rogheBell | FRSIEMBEF with o
hot iti Fi ' ' h | yi
Vol 1age to o ERadY, Eothsl ol e BlotSsdlbl el apan RS BV CPP YN ©

phot osens t | V6r8edd ch#yFoAgL o obfitisde | ABETLPERDEGREEN | BfitbNEne &

I mge data is projected by an optl system 1l onto the ensitive drum

7 through an gxpesa@ifgOoReding 2. WREEDPYtRe | REEH+A1AGIRel BuhOha®ingn t he
photosensitive drum 7. This latent inmage is developed 5 with toner by a

devel opi ng nesscedved hehe hevengimage eis SdéFivéae@dtbnachiksag W th t he
phot osensitive drum 7 to charge the photosensitive drum 7, wherein this
chargi ng rol |seaBsi§.r ocThisdf iyinheneanst d opowprises paodovieingti ve drum 10
7. The developin% means 9 develops the |atent inage
roller 5c and a fixing roller 5b containing a heater
5a, and'applies heat and pressure to the recording
medium 2, which is passed through the fixing means 5,
10 whereby the transferred toner image is fixed. Next,
the recordihg medium 2 now be ring the fiied toner
image conveyed and discharged into a discharge tray 6,
through a sheet-reversing path 3j, by a group of
discharging roller pairs 3g, 3h and 3i. Th;s
15 discharge tray 6 is provided on the top surface of the
apparatus ‘A main assembly. The apﬁaratus A comprises
also a pivotable flapper 3k and a discharge roller
pair 3m, and when this flapper 3k is operated, the
recordiﬁg medium 2 can be discharged without being
26 flipped over through the discharge roller pair 3#;
~without going through the sheet-reversing path 3j.
In the-ﬁrocéss cartridge B, the surfacé of a
photosensitive drum 7 as the image bearing member with
a photosensitive layer 7e (Figure 26) is unifbrmly
25 charged by applying a voltage to a charging roller 8,

which is a charging means, while the photosensitive

drum 7 is rotated. Next,'a laser beam carrying the



formed on the photosensitive drum 7, by supplying the toner to the

phot osensitive drum 7, on the regions to be devel oped. The optical systeml1
conprises a |aser diode la, a polygon mrror |Ib, alens 1c, and a full 15
~reflection mrror 1d. In this developing neans 9, as a developlng roller

9c, in which a magnet is fixed, is rotated, a |ayer of toner
trlboelectrlcally charged by a devel opi n8- blade 9d is fornmed on the surface
of the 20 developing roller 9c. The toner is supplied fromthis toner

| ayer to the photosensitive drum7, on the region to be devel oped. As the

toner is transferred onto the photosen5|t|ve drum 7 in correspondence with
the latent inbfagetfatpaignPreiagkedsbyi anaPPiigalsyshe® 4e0BEBDi ng bl ade

he 323'67"2_3?n&,ﬂ?oﬁﬂ”v‘:‘oge%#i‘%e‘3913%. 7r Eheonghosp s8PPBR=e openlBp; oul ating
the toner is %otaﬁé¥ ¥tQDfQ£Sgtagh$§Sn% tfo%ﬂ§ﬁ28¥ekﬂg'ng roller 9c. Next,

a voltage with’a polra y opposrite oner image is applied to

the transfer pnbebhehsfrsvhcactiy y0e +ADEr15FBAR PRabl®:BNELOSTABRN ve drum

7 is transferred onto t e recording ne |un1 Then e residual "toner on
the phot ogensyitMetShes Byl & 4680RYSHiRY ﬁeghgaglng means 10. The cleanlng

means 10 conprises an elastic 10 cleaning blade 10a, and the toner
remai ni ng on the phot osRaschargifigupbYles 8cisppllacél by tbatakestic
with the photosensitive drum 7 to.charge the |
photosensitive drum 7, wherein this charging roller 8
is rotated by the rotation on the photosensitive drum
10 7. The developing means 9 develops the latent image
formed on the photosensitive drum 7, b? supplying the
toner to the photosensitive drum 7, on the regions to
be developed; The optical system 1 comprises a laser
diode la, a polygon mirror 1lb, a lens 1lc, and a full
15. reflection mirror 1d. |
In this.developing means 9, as a developing
roller 9c, in which a magnet is fixed, is rotated, a
layer of toner triboelectrically charged by a
developing blade 94 is formed on the surface of the
20 developing roller 9¢c. The tdner is supplied from this
~toner layer to the photosensitive drum 7, on the
region to be develoﬁed. As the toner-is transferred
onto the photosensitive drum 7 in correspondence with
the latent image, the latent image is visualized. |
25 This developing blade 94 regulates the amount of the
toner coated on the peripheral surface of the |

developing roller 9c. Also, a stirring member %e for



cl eaning bl ade 10a to be collect.ed in a waste toner collector 10b. The
process cartridge B is fornmed by 15 conbining: a toner chanber portion 11

of the cartridge frame (hereinafter toner chanber frame), which constitutes -

a portion of the toner container Ila for storing the toner; a devel opi ng
chanber portion 12 of the frame (hereinafter, devel oping chanber frane), 20
whi ch contains the devel opi ng neans such®as the devel oping roller 9¢c; and a
cl eani ng neans portion 13 of the frame (hereinafter, cleaning neans frane),
whi ch conprises the photosensitive drum 7, cleaning blade 10a, and the

like. Thi tridge B is 25 bly instaljed in th tus A
i n” assenl YL TRLEY T SR 5409 o B PR ALK PSR TR ARIASRRET 6 openi ng

9, which allq ' qgg1 rqLng the inage data to be irradi ated:
onto the phot%@éﬁ@$t+%ég%ﬁ§hn ,r%%f a.%#énsfer openi ng 15, whi.ch allows the

phot osensi tive drum 7 jo.£ ace m_{@gé% %%{}g%%[ﬁﬁ%%&gﬁ& o

Next, the structure of the housing © e process

cartridge B agka% bNOthe dePrafedd isVaRpiosa s !the desesided. This
process cartridge B in accordance with the present invention is assenbl ed
I n the fobl ool e®nderwhérelsy ,thdetdiiet amage lowbeie f rane 11 and
devel opi ng chanber franme 12 are joined. Then, the cleaning neans franme 13
is rotativel yohoteosénsitive dran rlicisirerdnsfexired ¢ntaithet he precedi ng two
frame portions, conpleting thereby a .
recording medium 2. "Then, the residual toner on the
photosensitive drum 7 is removed by a cleaning means
10. The cleaning means.lo comprises an elastic
10 cleaning blade 10a, and'the.toner remaining on the
photosensitive drum 7 is scraped off by the elastic
cleaning blade 10a to be collected in a waste toner
.collector 10b.
The process cartridge B is formed by
15 combining: a toner chamber portion 11 of the cartridge
frame (hereinafter toner chamber frame), which |
constitutes a portion of the toner container 1la for
storing the toner; a developing chamber portion 12 of
the frame (hereinafter, developing chamber frame),
20 which contains the.developing means such as the
~developing roller 9c; and a cleaning means portion 13
of the frame (hereinafter, cleaning means frame),
ﬁhich comprises the phofosensitive drum 7, cleaning
blade 10a, and the-like. This process cartridgé B.is
25 removably installed in the apparatus A main assembly.

The process cartridge B is provided with an

_eiposure opening 9, which allows the light beam



cartridge housing. Next, the aforenentioned 15 photosensitive drum 7,
charging roller 8, developing nmeans 9, cleaning nmeans 10 and the |ike are
di sposed within the housing to conplete the process cartridge B. The
process cartridge Bis renovably installed in a cartridge installing neans
provided within the 20 apparatus main assenbly 14. [Structure of Housi ng of
Process Cartridge B] The housing of the-pPecess cartridge B according to
the present invention is constructed by joining the toner chanber franme 11,
devel opi ng chanmber 25 frane 12, and cl eaning neans frame 13, and its
structure will -be described below. Referring to Flgures and 9, the toner

chanber franecilrgbﬁﬁrFQleﬁaFBn@PtQtBPlH@ &BHPQFR PdePFPoﬁhQa i n which

the t dj mb ted. _The deyel | 9¢ and
devel SB?L;EPghe%ea”‘éaﬁi%mnegum "« RB%48,BF BPL G CRRRDASH 1e & 12, and

t he stirring n?lve?§°wgh£ ShégggghgiFggghégaﬁv7WEBhEgc he developlng

chanber, is ro y nnun jacen el oping roller 9c. The

af orenent i oneg; L apek cgﬁgbgé braiBglheafdmdgvel opi ng chamber frane 12 are
mel t - wel ded (El Eg HItrasonFc 10 aeﬁg?ng in this enbodinent) to forma

devel opi ngs unit D as aRek#} eghal steaeedrbr agetRBNRBUsihgl 8% ba Figure
9(b)). The photosensitive drum7, charging roller 8, and cleaning neans 11

are nounted oembb@imeA8nbfgthé peaaestsr eaeti2dgluBt Aetordidgutos ket er
remper 18, present invention will be described. This process
cartridge B in accordance with the present invention
is assembled in the following manner.' First, the
10 toner chamber frame 11 and developing chamber frame 12
afe joined. Then, the cleaning means frame 13 is
rotatively attached to the struéture formed by joining
the preceding two frame portions, cohpleting thereby a
cartridge housing. Next, the aforementioned
15 photosensitive drum 7,-charging rollér 8, developing
means 9, cleaning means 10 and the like are disposed
within the housing to complete the brocess cartridge
B. The process cartridge B is removably installed in
a cartridge installing means provided within the
20 apparafus main assembly 14. ' |
= [Structure of Housing of Process Cartridge B]

The housing of the proceés cartridge B
according to the present invention is cbnstructed by
joining the toner chamber frame 11, developing chamber

25 frame 12, and cleaning means frame 13, and its

structure wiil be described below.

Referring to_Figures.3'and,9, the toner



whi ch covers and protects the photosensitive drum 7 when the process
cartridge B.is out of the apparatus A main assenbly, is attached to the

- cleaning neans portion 13 of the frane to forma cleaning unit Cas 20 the
first frame menber (refer to Figure 9(a)). Then, the devel oping unit D and

cleaning unit C are joined with a joining nmenber 22 to conplete the process -

cartridge B. More specifically, referriabi+o Figure 9,. an axis 20 is
provi ded at the -end-of an arm 25 portion 19 forned at each of the

| ongi tudi nal ends of the devel opi ng chanber portion .12 of the frame (refer
to Figure 9(b)). On the other hand, a recessed -12- portion 21., in

whi ch t he axichampbes framedll coRRrises Rstenenastoring eprbapnert ween t he
devel oping D and cleaping unit C is provided at each of the |ongitudinal

ends of the PREMR FRant? piri¢Rthe tener sepding pember PbtiSF gure

9 . The joini 2 1 t t | ' ti 13
of The t1ame BYRRERAr T O (develodtag faa fFs 125, AR TRG 51, wher eby
e dovel ot . ; BAiend t
bivot rel ati e §4°8E IHosited oh Pbe a80EroB1 85 ‘ehinBolTRPRRe D “The”
devel opi ng roj}erafé e b@tﬁxﬁﬁn.i%%e%éﬂ@f Obé,hewﬂbem%f?éﬁiéﬂésdw@ 7 due to

the wei ght of the devel opi ng IT Ditself.  Also, the joining nenber 22 is
provi ded W t htGné&P NP1 EEEH Obné NévEl dPfng Sehamér | NEs Lhot ¥ e&Ppi Ng chanber

" frame 12 is pressed downward to reliably press the developing roller 9c

toward the mounted adjacent to the developing roller 9c¢. The
aforementioned toner chamber framé 11 and developing
chamber frame 12 are melt-welded (by the ultraéonic
10 welding in this embodiment) fo form a developing unit
D as an integral second frame member (refer to Figure
9(b)). | |
The photosensitive drum 7, charging.roller 8,
and cleaning means 11 are mounted on the cleaning
15. means frame 13. Further, a drum shutter member 18,
which covers ahd protects the photosensitive dfum 7
- when the piocess cartridge B is out of the apparatus A
main assembly, is attachéd to.the cleaning means
portion:13 of the frame to form a cleaning unit C as
20 the first frame member (refer to Figure 9(a)).
- ' Then, the developing unit D and.cieaning unit
C are joined'with a joining member 22 to complete the
procéss cartfidge B. More specifically, referring to
' Figu;e 9, an axis.20 is provided at the end of an arm
.25 portion 19 formed at each of the longitudinal ends of
the developing chamber portion 12 of the frame (fefer

to Figure 9(b)). On the other hand, a recessed



phot osensitive drum 7. Further, a spacer ring 9f is provided at each of
‘the longitudinal end portions of the developing roller 9, wherein this ring
9 is 20 pressed on the photosensitive drum7 to keep a predeterm ned

di stance (approxi mtely 300 pm between the photosensitive drum 7 and
developing roller 9c. As for the connection between the developing unit D
and cleaning unit Cwith the use of the'jk%ﬂﬂ ng 25 nenber 22, it has been
di scl osed in a Laid-Open Japanese Patent Application No. 18920/ 1992
(Lai d- open on Cbt 29, 1992) - 13- [Structure of Qui di ng Means of

Uhe cartri dge B ohhe) 106 YD (e AR A, s%%%%%%&””d?eﬁoﬁﬁn

therefrom wil S ]Eﬁg rein Figure 5
is a right- har#é) S|t§g)n\%eievc\£/réo Jge‘gchgrx{ rﬂ% %Igf [at’ vvééltog%tnr%,{bgl f ed(;t i on of
an arrow mar K Headnt nt iy ¢ @ Gal tprfoq,gge% Ia% |égbq.{tc&d fgyg o the apparatus A

mai n assenbly (right-hand si de "as seen fromthe devel oping 10 unit D side),
and. Figure 6 i1oryilteidinianérdsion it ¢fiddid nypiean® gor@eiay dgomthe
~drawi ngs, the guiding neans, which serves as a gui de when the process
cartridge 8 | ThHendaraimed (imeifert teo Figare 9 ami.n Theasiamning ener enoved
therefrom is provided on each of the |ongitudinal end surfaces of the
housi ng 100. B3 dsywicdiniednean $heoplidandng méans edyidon d3 fa the

frame by inserting the axis 20 into the recessed

portion 21, whereby the developing and.cleaning units
D and C are joihed in a manner so as to pivot relative
10 to each other about the axis 20, allowing thereby the
developing roller 9c to be pressed toward the
photosensitive drum 7 due to the weight of the
developing unit D itself. Also, the joining member 22
is provided with a compression.spring 22a, so that the
15 developing chamber frame 12 is pressed downward to
reliably press the developing roller 9c toward the
photosensitive drum 7. Further, a spacer ring 9f is
provided at each of the longitudinal end portions of
the developing roller 9, wherein this ring 9 is
20 pressed én the photosensitive drum 7 to keep a |
-~ predetermined distance (approximately 300_pm) between
the phbtosensitive drum 7 and developing roller 9c.
As for the connection between the developing
unit D and cleaning unit C with the use of the joining
25 member 22, it has been disclosed in_a Laid-Open
Japanese Patent Application No. 18920/1992 (Laid-open

on Oct. 29, 1992).



a first guidi.ng nmenber, a long guide 12a as a second gui ding nenber, and s
short guide 13b as a third 20 guiding nenber. The projection or dowel ed
portion 13a is a cylindrical nenber for rotatively supporting a drum shaft
7a, which supports the photosensitive drum7, and is provided on each of
the lateral surfaces of 25 the cleaning neans franme 13. The | ong guide 12a
i s provided on each of the |ongitudinal -88d¢ surfaces of the devel opi ng
chanber frame 12, and bridges the -14- surfaces of the devel opi ng
chanber franme 12 and cl eaning neans frane 13. The short guide 13b is

provi ded on e end syrfaces of th |_.eani_ng means

h.of .the | .angi tudi na G
o 13, Cabol BtrREthese Py CpotingaeShg, 31 haoEEaE chuts 082 Bl cnaa  n
t he di ti X di ' ' ich_th t.ri d is i t ed,
bnd (1o angie i o ot t NOEECCEhaMAngl BelEC W hIE BEL g0 Rl | S L oh b
rocess -cartrj ' 0..thkRS e onel:ed ; [ 13a4+l.S +6li.sposed
go as to be fggggﬁggﬁétﬁewgg?h%%% gﬁgtgggagn§$§geQP%%%Fg%do?ﬁfhétﬁ%hg gui-de

12a in the cappphdafusNAChhindadsbfbly0br Fafoved therkbriemdewidh is
substantially parallel to the long guide 13a. The dowel ed portion 15 13a,

second guigle pendesctibedt befdrglingetoeFighrésb4are 93l shepeani ded on the
| ongi tudi nal side surface opposite to the one illustrated in Figure 10, and
t heir confi guFagure andspesrtigbtishand shdesariewasf the cartridge B
relative to the directioh of an arrow mark X, in which
the cartridge B is inserted into the apparatus A main
assembly (right-hand side as seen from the developing
10 unit D side), and Figure 6 is a left-hand side view of
the same. |
As is evident from the drawings, the guiding
means, which sérves as a guide when the process
cartridge B is inserted into the appératus main
15 assémbly 14 or removed-therefrdm, is provided on each
of the longitudinal end surfaceé of the ﬁousing 100.
This guiding means comprises a doweled portion 13a as
a first guiding member, a long guide 12a as a second
guiding member, and s short guidg 13b as a third
20 guiding member. - |
s The projectioﬂ or doweled portion 13a is a
| cylindrical member for rotativély supéorting a
drum shaft 7a, which supports the photosensitive drum
7, and is provided on each of the lateral surfaces of
25 'the_cleaning means frame 13. The long guide 12a is
proQided on each of the longitudinal end surfaces of

the developing chamber frame 12, and bridges the



t hose shown in Figurehlo. These three guiding nenbers 20 project
substantially the sane di stance fromthe cleaning neans frane 13 and
devel opi ng chanber frame 12, which.are in the sanme plane. Hereinafter, nore

detail ed description will be given. 25 The dowel ed portion 13 as
the first guiding nmenber is provided on each of the |ateral surfaces Cl
(right-hand side 13c) and C2 (Il eft-hand-3#de 13d) of -15- the cl eaning

unit C, wherein the side Cl is the right- hand side portion 13c of the
cl eaning neans frane 13, relative to the axial direction of the .
- photosensitive drum7, as the cartridge Bis seen fromthe devel oping 5
unit D side (aurfaeesapfrthgedeveloping chambercigafAsideantsi de of the
cartridge B insertlng directiog&. The other side C2 is the | eft-hand side
portion of thelepRingngeaRanframgnt3is, The) shevt g8idRe13Ri 4F direction of
the photosensitive.dcum 7. 10 Thi s, doyel ed ttion 13a is.a cylindrical
nenber, mhichpﬁ?gfgﬁéso?rﬁﬁ? a E gPet 8ngbﬁ§8fﬁﬁ'n§P eﬁHrEBFFéc 13c¢ and
13d of the cl [ | e ' LLeQL f :
photosensitiv-gﬁ r§%$g3§$ﬁekésﬂ§1%ﬁg?§ %g'igégggpg?%egaggﬂ?ﬁigbgyﬁPﬂdrical
menber 15 ;13a33yhi ch fits around the drumshaft 7a. In other words, the
drum shaft™ 7a I's guided by the guiding nmenber 16a, which will be descri bed
later, with the cylindrheakofgngaidé3a2hiceRfchabeinosng, dardcthon, the
position of the drumshaft 7a is fixed by a groove

(arrow X direction), in which the cartridge B is

inserted, and its angle is set to be substantially
equal to an angle at which the process cartridge B is
10 inserfed. The doweled portion 13a is disposed so as
£o be fallen in the path of fhe imaginary extension of
the long guide 12a in the cartridge inserting
directibn, and the short guide 13b is substantially
parallel to the long guide 13a. The doweled portion
15 13a, second guide member 12a, third guide member 13b
| are also provided on the longitudinal side surface
opposite to the one illustrated in Figure 10, and
their configuration and positions are the same as .
- those shown in Figure 10. These three-guiding members
20 Dproject substantially the éame distance from the
~cleaning means frame 13 and developinglchamber frame
12, ﬁhich are in the same plane.
Hereinafter, more detailed description will
be given. |
..25 : The doweled portion 13 as the first guiding
member is provided on each of the iateral surfaces Cl1

(right—hand side 13c) and C2 (left-hand side 13d) of



20 16a5. The long guide 12a as the second gui de nenber is provided on each
of the longitudinal end surfaces DI (right-hand portion 12c) and D2
(left-hand side 12d) of the developing unit D, wherein one surface, 25 D1,
of the lateral portion is the right-hand portion 12c, relative to the axial
direction of the photosensitive drum 7, of the devel opi ng chanber frane
-16- portion 12, and the other surface,~¥2; is the left- hand side portion
12d, relative to the axial direction of the photosensitive drum7, of the

devel opi ng chanber frame portion 12. The long guide 12a is 5 di sposed away

f h i ndrical nb 3 bei J h ; ' f.th
(rom Uhe o L0 SPLRIPS A5% BROGAN He spRL ERT S Sl
(arrow X-di rqggﬂgr%iq%\/g‘;ecﬁrﬁ&gllsﬂ Yof t{l}ge L%r?#} Einégx?s'ﬁfzﬂﬁé ed within

a region 1 formned be e top and grnary Tines 11 and 12

(Figure 5) ext PHS did | ax il IdiErd SRS 1 0¥ thid Soidibanul dapgentially

fromthe peripheral surface of the cylindrical nenber 13a, and this |ong

gui de 12a brigggs PLlaEethd hea Serddw B0 € Newdie! £ # 6 End UdvTog2ngnd

cl eaning nmeans 15 frane portion 13, with its inserting end portion 12al
ext endi ngsovainite | sidd af ass WHea i xicdgd B hiss cdeedri | Higork rie@ portion 13

(by an approxi mate distance of 1 nrmto 3 mm. The short guide 13b as the
third guidi nd@mstraan siderafithal cartiiddetRrinsexkinges 13c and 13d
direction). The other éide C2 is the left-hand side
portion of the cleaning means frame 13, relative to
the axial direction of the photosensitive drum 7.
10 This doweled portion 13a is a cylindrical member,
wﬁich projects.from each of the longitgdinal end
surfaces 13c and 13d of éhe'cleaning means frame 13.in
the axial direction of the photosenéitive drum 7. The
drum shaft 7a is Suppofted by this cylindrical member
15 13a, thch fits around the drum shaft 7a. In other |
| words, the drum shaft 7a is guided by the.guiding
member 16a, which will be described later, with the
cylindridal‘member 13a being-interposed, and then, the
position of the drum shaft 7a is fixed by a groove
20 16a5. _
. | The long guide 12a as the sécond guide member
is pro?ided on each of the 1ongitudinal end surfaces
D1 (right-hand éortion 12c) and D2 (left-hand side
124) of the developing unit D, wherein one surface,
2 D1, of the lateral portion is the right-hand portion
12c, relative to the axial difection of the |

photosensitive drum 7, of the developing chamber frame

=

§



|
of the cleaning unit. C, above the cylindrical nenber 13a. Mre

specifically, the short guide 13b is substantially directly above the

" cylindrical menber 13a as seen fromthe cartridge inserting direction. 25
In other words, the short guide 13b is disposed within the region 15 forned-
between two parallel lines 13 and 14, mhigh are drawn in such a manner as

to be tangent -17- to the perlpheral rface of the cylindrical nenber

13a and substantially perpendicular to the cartridge inserting direction
(arrow X direction). In addition, the short guide 13b is substantially

paral | el .tO'tgsr?ibgggzgu 48 158 ofRLE swg%&é' gsassege{lﬁetf o _the guiding

menbers w | | e fIrst gurde ne IS apprOX|nater 10.0 mm

in diameter (hghgrsbhe {)899?09“15(15 Pﬂ&elée Qolgnemlaih&ﬁsgemsngu' de

menber 12a, approxi mate nmin ngth (tol erable range o O mMmto

41.0 mm and @ﬁp’éﬁélﬁﬁbebyeﬁsﬂtmlﬂrﬂmd?h 6t otRealboel 8pgRgof 1.5 Mmto
10.0 mm); and short guide 13b is approximately 10.0 mmin Iength (tol erable

range of 15 3cRambeirof#dm€ poythond bPpr okhevlehyg dudanigaolisrabl e range of
1.5 mto 7.0 nm) in width. Further, the distance between the peripheral
surface of5 t h@isposedgaway fieomethe 3ayhimdrieal nsembengldad beingon 12al of
the second guiding nenber 12a is approximately 9.0 mm 20 The
di‘st ance betmEEntgﬁeuﬂéFFﬁﬂ@rﬁ}dgu?EaEEeoFYlhedFiﬁéi pembesgladenber. 13a and

. the bottonlend Eaglve to the cartridge inserting direction (arrow X
direction). More precisely, the long guide 12a is
disposéd within a region 1 formed between the top and

10 bottom imaginary lines 11 and 12 (Figure 5) extended
parallel;y in the inserting direction and tangentially
from the peripheral sﬁrféce of the cylindrical member
13a, and this long guide 12a bridges between the
developing chamber frame portion 12 and cleaning means

15 frame portion 13, with its inserting end portion 12al
extending over the lateral surface area of the
cleaning frame portion 13 (by an approximate distance
of 1 mm to 3 mm).

: The short guide 13b as the third guiding
20  member is provided on the lateral surfaces 13c and 134
« of the cléaning unit C, above the cylindrical member
13a. More specifically, the short guide 13b is
substantially directly above the cylindrical membér
- 13a as seen from the cartridge inserting direction.

25 In other words, the short guide 13b is disposed within

the region ;5 formed between two paraliel lines 13 and

14, which are drawn in such a manner as to be tangent



13b1 of the third guiding nmenber 13b is approximately 7.5 mm (tol erable
range of 5.5 mmto 9.5 mm). Next, a regulatory contact portion 13e and a 25
di sengagenent contact portion 13f, which are provided on the top surface
13d of the cleaning unit C, wi:ll be described. Here, the top surface means
such a portion of the leaning unit C surface that is going to face
upward when the process cartridge B is imsfalled into the apparatus A main.
assenbly. In this enbodinent, it is the top surface 13i of the cleaning
unit C. 5 The regul atory contact portion 13e and di sengagenent

SESt 23,5 o 1 hit e e R R D S G Eent ﬂ‘d@e%@;%%é’”éoi?fion
cpeci 11 6al Ly, orth b etad i) car‘??@a“féﬂ?ﬁ Sk 0 R R RedB LD s A

mai n assenbly,; {6 afi é&%cﬁ?'[‘?‘érf& At dd) & figl f‘@i@?r 25
provi ded on thle appar at us 1:6\ mai n assenbly (Fi gucr es 1)0 - 17)%\/\hereby t he

position of 13Hd&HEEEanfida 13D doe %ﬂﬁémmﬁcbaﬁma Sed gage nent
contact portion 13f displays its function when the process cartridge B is
renoved frem tlwndppsairdd Us3sA mai n assenbly. Mre specifically., when the
process cartridge B is taken out of the 20 apparatus A main assenbly, it
cones in contact with tHerd, dyricahineaserenenks mf themgwiding function
to smoothly renove the cartridge B. The steps for installing or renoving
t he process caﬁl?l?%!{:ﬁs vd 14 |he gelsted. .

The first guide member 13a is approximately

10.0 mm in diameter (tolerable range of 7.5 mm to 10.0
10 mm); the second guide member 12a, approximately 36.0
mm in length (tolerable range of 15.0 mm to 41.0 mm)
and approximately 8.0 mm in width (tolerable range of
1.5 mm to 10.0 mm); and short guide 13b is
approximately 10.0 mm in length (tolerable range of
15 3.0 mm to 17.0 mm) and approximately 4.0 mm (tolerable
ranQe of 1.5 mm to 7.0 mm) in width. Further, the
distance between the peripheral surface of the first
guide member 13a and the inserting end portion 12al of
the second guiding member 12a is approximately 9 0 mm.
-jo The distance between the peripheral surface _
- of the'flrst guiding member 13a and the bottom end tip
13bl of the thifd guiding member 13b is approximately
7.5 mm (tolerable range of 5.5 mm to 9.5 mm).
Next, a regulatory contact portion 13e and a
25 disengagement contact portion 13f, which are §rovided
on the tép surface 13d of the cleaning unit C, will be

described. Here, the top surface means such a portion



described later with reference to Figures 10 - 17 25 Descri bi ng
in nore detail, a recessed portion 13g is provided on the cleaning unit C,
on the top surface 13i of the cleaning unit C, at each of the  -19-

| ateral edges relative to the cartridge inserting direction. This recess
portion 13g is provided with: the first_zhgnted surface 13gl, which extends
upward toward the rear fromthe | eading d of the cartridge 5 B relative
to the inserting direction (arrow X direction); the second slanted surface
1393, which extends downward toward the rear fromthe top end 13g2 of the

sl anted surfagg @ﬁgSiegﬂggét {guetg?§£§egegh§gr§§0801335§°2@%§Q ext ends

further downward towar e rear fromthe bottom end 13g t he sl ant ed

surface 1393.uphatfewheht eReeproddss ehrtbeagbant ed sHstacedalsgbo a wal |
1397 is provided. The second sl anted surface 13g3 corresponds to the

regul atory cobhecapparatas A3eaiandssémbigl| 1dgthisrembpaisento i the

di sengagenent contact portion 13f. Here, the typical neasurenents of the
portions descisbtbeabopesurfaceelBisoédth@&hecleagihgt onytcOnt act portion 13e
is angled by O degree relative to the horizontal direction 1 of 20 the
cartridge 3B in the apphhketregnlateryacevkacy Parbies Ageranfnately 6.0 mm

in length (tolerable range of 4.5 mMmmto 8.0 _m). The di sengagenent contact
portion 13f i<diseagpaemeltogontastoRPRbieny1a5 ﬂEﬁrgﬁgylﬁﬁaange to the

hori zont al diéggﬁigg %heafgtégal end portions 13c and 13d of this
surface 13i. This regulatory contact 13e fixes the
position of the process cartridge B in the apparatus A
10 Mmain assembly. More specifically, when the processl
~ cartridge B ié inserted into the apparatus A main
assémbly, the contact 13e comes in contact with a
fixing member 25 provided oh the apparatus A main
assembly (Figures 10 - 17), whereby the position of
15 the process cartridge B is regulated. The
disengagement contact portion 13f displays its
function when the process cartridge B is removed from
the apparatus A main assemhly. More specifically,
when the process cartridge B is taken out of the
20 appafatns A main assembly, it'cdmes in contact with
.the fixing member 25 to permit a moment to function to
smoothly'remove the cartridge B. The steps for
installing or removing the process cartridge B will be
described latef with reference to Figﬁres 10_- 17.
25 _ Describing in more detail, a recessed portion
13g is provided on the cleaning unit C, on the top

surfacé 13i of the cleaning unit C, at each of the



25 approximately 10.0 mmin length (tolerable range of 8.5 mmto 15.0 m).
Next, the steps for installing the process -20- cartridge B into the
apparatus A nmain assenbly, or renoving it therefrom w Il be described with
reference to Figures 10 - 19. Let it be assumed that the process cartridge
5 B structured as described above can be installed into the cartridge
accommodat i ng neans provided within the-&®paratus A nmain assenbly, and can
be renoved therefrom Referring to Figures 18 and 19, as an 10 operator
opens a pivotal cover 15, a cartridge accommodating space S, and left and
right cartridge installation guides 16, which are nounted on the

cor r espondi ngl 3t eEal pdges FhYestA Hae castehdes insertim@sed. Each of

the cartridge installation 15 guides 16'coqgrises adgair of _gui de portions

of its own, tHEFeFEion. ;This FeeRSHRPFbHOR6L3ANntS PEREHIRE ¥t BR porti on

16b, which d h h ' Lde. The i I'lati f.
he’ protess. cobE:TERR HREed AR ERet oFadPR Bl o Shdfimds punged ' 10" °

acconplishedéﬁ%w£?§e£ﬁén€%%9efgs Cﬁéé ggéé%éggﬁngigko tggrgy£g§eportions

16a and 16b and-closing “cover _ e insertrng drrectron of the
cartridgesB, gtrdpafisl £51400 i’%&f‘tiﬁﬁ%%ﬁé&ﬁi&wb&%aﬁ'm line of the

phot osensitive drum 7; nore 25 specifically, such a direction that is
substanti al | ydirection); the second slanted surface 13g3, which
extends downward towara the rear from the top end 13g2
of the slanted surface 13g3;.and the fourth slanted
surface 1395, which extends further downward toward
10 the rear from the bottom end 13g4 of the slanted
sﬁrfaCe 13g3. At the bottom end 13g6 of the slanted
surface3 13g5, a wall 13g7 is provided. The second
slanted surface 13g3 corresponds to the regulatory
contact portion 13e, and the wall 13g7 corresponds to
135 the disengagement contact portion 13f.
Here, the typical measurements of the
portions described above will be listed.
The regulatory contact portion 13e is angled
by 0 degree relative to the horiiontal &irection 1l of
20 the cartridge B in the apparatus A main assembly, and
~is approximately 6.0 mm in length (tolerable range of
4.5 mm to 8.0 mm). The disengagement contact portion
131 is.slantéd by 91 {approximately 45 degrees)
relative to the horizontal direction 1, and is
25_ approzimately 10.0 mm in length (tolerable range of
8.5 mm to 15.0 mm). | |

'_Next, the steps for installing the process

1



perpendi cular to the axial line of the photosensitive drum?7 as illustrated

in Figures 10 - 17. In this -21- case, the cleaning unit C side is the

| eadi ng side and the devel oping unit D side is the tailing side. A recessed

portion 17 is provided on the cartridge B, which nakes it easier for an

operator to 5 hold it during its installation or renmoval (see Figure 3).

Further, the process cartridge B conpri s@9-a drum shutter 18 (see Figure

3), the novenent of which is linked to the novenent of the cartridge B

during 10 its installation or renoval. Wen the cartridge B is renoved from

- the apparatus A nain assenbly, the shutter 18 is closed to protect the
portion of thEaEFB%GQEngi%PQé BhenPPPRRRERSt AcBaiph@sERRRIVer O8peni ng. The

hutter 18 i ted b 18a, . 15 t he. pi vot al 15 pi vot
2bout & pi vot EESRELRR 152t PRTGAFERY) YL thobF| HepStPRE BAER on 16a it the

bottom portio guLdg. r.46 d guides the |ong guide 12a and
cylindrical nge éféﬁgg géogfgggggnléhg'gg'process cartridge B side. This

first guide portion 16ﬁe€099fbéeﬁséuﬁahntﬂukdehe°§&beas§6ékrt§iabapped
portion 16a2, a recessed portion 16a3, an auxiliary guide portion 16a4, and

a positiorg ngposepyetdPad, avhaescriBedi 8P89&UchA bBI $netdel el 9tbhe
upstream 25 side toward the downstreamrelative to the inserting direction.
The mai n gui deh@ocarbpidgal agoonnedabeéng means provided within the
apparatus A main assembly, and can be removed
therefrom.
Referring to Figures 18 and 19, as an
10 operator opens a pivotél cover 15, é cartridge
_ aécommodat;ng space S, and left and right cartridge
installatibn guides 16, which.are mounted on the
corresponding sides of the apparatus A main assembly,
are exposed. Each of the cartridge inétallation
15 guides 16 comprises a pair of guide portions of its
own, that is, a first guide portion.lsa and a second
guide portion 16b, which correspond to the same on the
opposite side. The installation of the prdcess
cartridge.B into the apparatus A main assembly is
20 accompiished by inserting the process cartridge B
Falong the guide portions 16a and 16b and closing the
cover 15. As for the insertihg direction of the
cartridge.B, it is a direction which interéects with
the axial line of the photosensitive drum 7; more
25 specifically, such a direction that is substantially
perpendidular to the axial line of the photosensitive

drum 7 as illdstréted in:Figures 10 - 17.- In this



| ong guide 12a and cylindrical nmenber 13a. The -22- auxiliary guide
portion 16a4 guides the cylindrical nenber 13a into the positioning groove
" 16a5. The positioning groove 16a5 is where the cylindrical nenber 13a is
fitted to regulate the position of the 5 cartridge B in the apparatus A
mai n assenbly. The second guide portion 16b is the upper portion of the
gui de menber 16, and conprises a slanted2kurface 16bl and a recess 16b2,
‘which are disposed in this order fromthe upstream side toward the
~downstreamrelative 10 to the inserting direction. Further, in the

cartridge acconnpdati ng space S of the apparatus A maip, assenbly, a fixed
menber 25 (neRDRT- f@er%b%‘&’(x?%d“fﬂé ¢ gtite ot the p}%%&’cfé‘!i e g eft and
right sides. Jf is fixed.to a s 27, 15 This fixed nmenber 25 comes in
contact with %}ﬁ% a?‘(’)éiéo ey o‘ﬁ%ﬁ'E ra%g?ﬂ%ﬁ ory %%%tté%%i(ﬂg?t?g%e’me to regul ate
the cl ockwi se rotationyo S 4€496, pficall the cartridge
B is accurately  posit P%né%éékﬁsﬁe‘;‘%%par a?‘u%l\% %fﬁ%é%rﬁ yé/%% the 20

cylindrical negsPeridge Bi twhidh Gndibes 0 ©WEs1EAF &P dak Nepd LILOAL LY Cont act

'13e comes in contact with the fixed menber 25. Further, when the cartridge -
B is takems outold het fduweihgeiierinStEOIesi o ePNEafdval t fsdd eFTinseagagenent

contact portion 13f to facilitate 25 the snooth renoval of the cartridge
B.- Further, i3)the cartridge acconmpdati ng space S, a pressing nmenber 26 is
di sposed on the left and
Further, the process cartridge B comprises a
drum shutter 18 (see Figure 3), the movement of ﬁhich
is linked to the movement of the cartridge B during
10 its installation'or removal. When the cartridge B is
removed from the apparatus A main asseﬁbly, the
shutter 18 is closed to protect the portion of the
photosensitive drum 7 which faces the transfer
opening. The shutter 18 is supported by an arm 18a,
15 and the pivotal cover 15 pivots abouf a pivotal point
15a (Figure 1); |
The first guide portion 16a is the bottom
portion of the guide member 16, and guides the long
guide 123 and cylindrical member 13a provided on the
20 process cartridge B side. This first guide portion
~ 16a comprises a main guide portion 1l6al, a stepped
portion l6a2, a recessed;portion 16a3, an auxilia;y
guide portion 16a4, and 5 positioning groove 16a5,
" which are disposed in fhis order from the upstream
25 side toward the downstream relative to thé inserting

direction. The main guide portion 16al guides the

long guide 12a and cylindrical member 13a. The



-23- right sides. This pressing nenber 26 pressed in the clockw se
direction by the elastic force of a coil spring 26a is rotatable about a
“fulcrum 26b, and elastically presses the top surface of the cartridge 5 B,
whereby the cartridge B is prevented from being vibrated when the apparatus
A is subjected to vibration or the like. Next, the relationship between the
installation guide 16 provided on the appdatus A main 10 assenbly and the
"guide nenbers 12a, 13a and 13b provided on the cartridge B, during the
instal lation or renoval of the cartrldge B, will be described with

reference to the amnn ures 5 are sc natl draw ngs, which
depict the st @&uﬁ-&ar}g %ﬂ %‘r} I]réaér é‘é‘ t he

begi nni ng of tyr d n | | t| Q1 taq the nDnent € process
ca?t ri dgg B i tﬂré?'hﬁli%lrl jap(%%‘l e oq:tr}{%d % Hreds SR Ns Ilé/vg’gt i g‘ﬁ" I'n Figures
10 and 15, %Jsléllﬂlan&q’tpgh\gr%%’%f 1628 Hr og,@;é cacrntarbcggqﬁ id qepl cted 20

with a solid € |nstaIIat|on gul he apparatus mai n

assenbly is deRinbedd 194 B A rdele tdPirdghaidtd ivie @dﬁ@ﬂ@ﬂbé_ gy - I n
Figures 11 - 14, which depict internediary steps of the cartridge

installati®n, caﬁmwluhe @Uiite thieapparatuishe padee assdmbisart rmigge B are
depicted with the solid line, and the other portions are depicted with the
doubl e dot ch@ecdndhguide portion 16b is the upper portion of the
| guide member 16, and comprises a slanted surface 16bl
and a recess 16b2 which are disposed in this order
from the upstream side toward the downstream relative
10 to the inserting direction. |
Further, in the cartridge accommodating space
S of the apparatus A main assembly, a fixed member 25
'(member for regulating the rotation) is provided on
the left and right sides. It is fixed to a stay 27.
15 This fixed member 25 comes in contact with the
aforementioned regulatory contact portion 13e to
regulate the clockwise rotation of the cartridge B.
Moreaspecifically, the cartridge B is accurately
positioned in the apparatus A main aesembly as the
20 cylindrical member 13a fits ihto the groove lsas and
=~ the regﬁlatory contact 13e comes in contact with the
fixed member 25. Further, when the cartridge B is
taken out, the fixed member 25 comes in contact with
the disengagement contact portioh 13f to facilitate
25 the smooth removal of the cartridge B.
-Further, in the cartridge accommodating space

S, a pressing member 26 is disposed on the left and



-24- First, referring to Figure 10, at the beginning of the cartridge B
installation into the apparatus A main assenbly, the cylindrical nenber 13a
and | ong guide 12a of the cartridge B are guided by 5 the guide portion 16a
in such a manner as to slide thereon. At this nonent, the short guide 13b
I's not guided by the guide portion 16a, being away fromit by a
predeterm ned distance 1 (in this embodi T, approximately 2.0 nmto 4.0
nm. 10 Al so at this nmonent, the pressing nenber 26 rotates
upward fol l owing the slanted surface 13i provided on the top surface of the

trid B, t d { terf th t |1 t
ho the cartri Y itdrtng IR mASSaind gty ‘4.5 %‘? 4’%@;1 Bder 26
Kk I d th b
tﬁgpﬁpa/grfi Inrnilemsnt fo%E %e cartélﬁggy(g’é Ekgle%é%ﬁer th e car C& ge B ﬁ;g %een
installed in the ARPIE] Uss Arotl i €SSBS B NRET cidn KEGPS gﬁhpl‘ESSI ng on

the top 20 surface of the cartridge B as long as the cartridge Bis in the

apparatus A NexdstidEI ¥ Sréd<Ee Sche A dp | SIQEf Fcd o6f bted darthpdgénserted
and is in the state depicted in Figure.11l, the cylindrical nenber 13a is

ready to pgss B5 wherehyepyesl qaortricdge 6h2i prpmeviadted f£imm fbeitng
I nstallation guide portion 16a and to nove onto the recess portion 16a3
provi ded al so wibnaked iwhan the apparatus A is subjected to
vibration or the like.
Next, the relationship between the
- installation guide 16 provided on the apparatus A main
10 assembly and the guide members 12a, 13a and 13b
provided on the cartridge B, during the iﬁstallation
or removal of the cartridge B, will be described with
reference to fhe drawings.  Figures 10 - 15 are
schematic drawings, which depict the steps for
15 installing the process.cartridge B from the beginning
of the cartridge installation to the moment when the
process cartridge B is finally positioned in a
predetermined location. In Figures 10 and 15, the
full side view of the process cartridge B is depicted
20 with a solid line, and the installation guide member
~of the apparatus main assembly is depicted with a
' double dot chain line (imaginary line). In Figures 11
- 14, which depict intermediary steps of the cartridge
installation, only the guide members of the process
25 'cartridge B are @epicfed with the solid line, and the
other portions are depicted with the double dot chain

lines.



-25- installation guide portion.16a. This recessed portion 16a3 of the
guide portion 16a is to let go the |long guide 12a when the process
cartridge Bis inserted to a predeterm ned point (Figure 15), and its depth
m(in 5 this enbodi ment, approximately 4.0 nmto 8.0 nm is set to be

| arger than the aforenentioned distance 1 (1 < n). It should be noted. that
at this nmonent, the short guide 13b is n24-in contact with the second guide
portion 16b (16bl). 10 : Next, as the process cartridge Bis
further inserted till the state depicted in Figure 12 is realized, the
short guide 13b makes contact with the guide portion 16b before the '
cylindrical nmenmber 13aFb¥Sther@ieFringct® FigRrRs1®hedbot®®m of the

recessed 15 ortion 16a3...I1n other words, a is.ting,,K both the | ong and
Chort " oui dus BSaitRing SaF enotcattilast Hoindtal lafen "Thes obet ne shock
whi ch ni ght be_j d ' by. 1 h i th
ke sor e RRbAPaHhe ‘a thal gElpp LYDCeRe Nyl {ifa?) ERPShellRly £3A00 1€

' ted, th I | ' ' Ny | : t 4 tate,
the trailing Sgigng GHpAS OIS, oF EhAES:Lithge Bo0bdhntdde ByD B L0 e
edge of the reges§efad®opbdteiod 688a ofntéechi & Shafinbfeadordi 81idé 16a, and

the cylindrical nmenber 13a of the process cartridge Bis in contact with
the auxiliarytigetréén porAt othi$adomért Ngtheaghotrd feidewidbeiguhde portion
guided by the guide poition 16a, being away from it by
a predetermined distance 1 (in this embodiment,
approximately 2.0 mm to 4.0 mm). .

10 Also at this moment, the pressing member 26.
fotates upward following the slanted surface 131.
provided on the top surface of the cartridge B, so
that it dbes not interfere with the cartridge
installation. As the cartridge B is being further

15 inserted, the pressing member 26 keeps on sliding on
the top surface of the cartridge B, cheéking thereby
the upward movement of the cartridge B. Even after
the cartridge B has'been installed in the apparatus A,
the pressing member 26 keeps on pressin§ on the top

20 surface of the caftridge B as long as the cartridge B

- ~is in the appératus.A.

Next, when the process cartridge B has been
further insertedlénd is in the state depicted in
Figure 11, the cylindrical member 13a is ready to pass

25 the stepped portion 16a2 provided on the first

installation guide portion 16a and to move onto the

recess portion 16a3 provided also on the first



-26- 16a4. Next, the cylindrical nmenmber 13a and short guide 13b of the
process cartridge B are guided by the first guide portion 16a and second
gui de portion 16b, respectively (Figure 14). 5 Next, as the
cartridge Bis further inserted and the state illustrated in Figure 14 is
realized, the short guide 13b comes to the recessed portion 16b2 of the
second QUIde portion 16b. For a short pedod in which this short guide 13b
drops into the recessed 10 portion 16b2, only the cylindrical nmenber 13a is
in contact with the apparatus A main assenbly, at the auxiliary guide
portion 16a4; t he roces car ridge S|I htI rotates in the
counterclockwﬁ?@gﬂﬁﬁgéfpﬁngué 8 P8§ ﬁ fa- cyFBﬁ s%@ﬂbgP %%8“15 drops
into the groo 6 t [ 1 Fi e 5 A pstantially
18R B ahea B0 %35229 385193 45 oy Fakpeotory

the sane tine e regulatory ¢ C "prowvi e cl eani ng

means frane n S
portion 25a F %Ergel%é)% ﬁgazgs}pihggg \r%%gﬁﬁgg g?&hqgggﬁﬁgﬁgggat us A

main assenblyg pé&détb&ﬁdihbd bbeneV¢Faguraodisti, ORndand +a&r idepid o ief the
process cartridge B within the apparatus Ais fixed. In this state, the

position of thhipr embodiment,i dpprBximatieigd4hy ansitegi8e Opamdt is?25 that is,
the center (cylindrical nenber 13a) of the process cartridge B, and the
ot her gui des Eetngoabe dargergihaas thea afoder@ptianedndistancentladl with
any 27 < m). It should be noted that at this moment, the
short guide 13b is not in contact with the second
guide portion_le (16bl). |
10 . Next, as the process cartridge B is further
iﬁserted till the state depicted in Figure 12 is
realized, the short guide 13b makes contact wifh the
.guide portion 16b before the cylindrical member 13a of
the cartridge B reaches the bottom of the recessed
15 portion 16a3. In other words, at this time, both the'
long and short guides 12a and 13b serve as the
ingsertion guide, whereby the shock, which might be
imparted on the cartridge B by the stepped portion or
the like, is reduced. _ |
20 ' As the process cartridge B is further
-~ inserted, the state illﬁsfrated in Figure 13 is
realized. In this state, the trailing end of thé long
guide 12a of the process cartridge B is at the edge of
the recessed portion 16a3 of the first gﬁide portion
25 l16a, and the cylindrical member 13a of the process

cartridge B is in contact with the auxiliary guide

portion 16a4, being ready to follow the guide portion



portion of the installation guide nenber 16 of the apparatus A main
assenbly; therefore, the position of the cartridge B is accurately fixed.

~ .The positional relationship between the 5 regulatory contact portion 13e

and rotation regulating portion 25a is such that the nonment, which is
generated on the process cartridge B as the process cartridge B is driven,
Is received by the contact between reguT%ﬁbry contact portion 13e and
rotation 10 regulating portion 25a. The distance between the regul atory
contact portion 13e and the center of the cylindrical nenber 13a,. and the

di st bet , L h tJ ‘at i ' h t f th

Syl ndr ool stk EFLC R CPOQELED: BRGIRCE 38 80 LRGN DL Pong
i de 12 | | : t ISt

ot ween_ the. SLde GE 56 Othd Wrddoed Eareri JEIN areoufdda By thal anee

Therefore, the; st eqifdd Qoo iddIe16d AEP Ss&ddid | §ULad pEPRPiGS TBhe stable

when the process 20 cartridge Bis driven. In a state shown in Figure 15, a

hel i cal gear rdéspeoviwely ofFiderehpdipsensitive drum7, at one of the -axia
ends, engages with a driving helical gear 28 provided on the apparatus A
side. Thus, the drivi e, fas dche scdrtanidgd tRdid rfurther appsesated A nain
assenbly to the photosensitive drumby way of the gears 28 and 7b, wherein
as the drivi mpdctke state ibustyagediin Bigeren 1heigecrealBzed, gear 7b,

.the cartridge .
the short guide 13b comes to the recessed portion 16b2

of the second guide portion 16b. 'For a short period
in which this short guide_léb drops into the recessed
10 portion 16b2, only the cylindrical member 13a is in
contact with_the apparatus A main assembly, at the
auxiliary guide portion 16a4; therefore, the process
cartridge B slightly rotates in the counterclockwise
direction, and lastly, the cylindrical member 13a
15 drops-info the groove 16a5 of the gpide portion 1l6a
(Figure 15). At substantially the same time, the
regulatory contact portion 13c provided on the
cleaning means frame portion 13 comes in contact with
the rotation regulating portion 25a (Figure 15) of the
20 fixed member 25 fixed to the apparatus A main |
g.aésembly. As a result, the overall position and
orientation of the process cartridge B within the
apparatus A is fixed. In this state, the position of
the process cartridge B is fixed by a single point,
25 that is, the center (cylindrical member 13a) of the
prbcess cartridge B, and the other guides (long and

short guides 12a and 13b) are not in contact with any



Bis subjected to a force that works in the clockw se direction. However,

t he novenent generated on the cartridge B is regulated by the contact
portion 13e. 5 The pressing nenber 26 presses down the process
cartridge B from above. Therefore, even if the cylindrical nmenber 13a fails
to drop into the groove 16a5 of the main A assenbly, a nonent is generated
about the contact point between the rotat2dn 10 regul ating portion 25a and
contact portion 13e, whereby the cylindrical nenber 13a is caused to drop
into the groove 16a5. Next, referring to Figures 16 and 17, the steps for

taking the process cartridge B out_of the 15 _apparatus ﬁxmﬁll be
described. | rP?ﬁ%l%‘l‘aH\f'nﬂgetHésBﬂJe%ﬂ% Fhife Jhebey 19 oF (e Y is the

di : i n whi ch _ . : > Ref . F
16, when the pPRRRERtead e SErembirD Chefeteter the (res kb tfs At he
20 . operator g‘?@sc & goi%lgg%%gﬁé%]ggﬁ%éie t he handl e, recessed

portions, are fornmed on e cartrid S the cartridge B by the

handl e portion 17 (diregi 5o+ Pon&] I AU %1 oNERI S et ek’ £RESS Cartridge
B is rotated counterclockwi se about the 25 <cylindrical nenber 13a. As a

result, the regadal &Eyr dbREdcPPpdtOiond A3ofanderPtLELSS £8Ghla€degB makes
contact with the di sengagenent contact portion 25b of -29- the fixed
menber 25 proworeticom 25@ bppsweh ushdt nehe mosemb) ywhishth® process
cartridge B is further _

: generated on the process cartridge B as the process

cartridge B is driven, is received by the contact
between regulatory contact portion 13e and rotation

10 regulating ?ortion 25a. Thg distance between the
regulatory contact portion 1l3e and fhe center of fhe
cylindrical member 13a, and the distance between the
rotation regulating portion 25a and the center of the
cylindrical member 13a are longer thén the Qistance'

15 Dbetween the long guide 12a and the center of the
cylindrical member 13a, and the distance between the
short guidé 13b and center of the cylindrical member
13a. Therefore, the orientation of the process
cartridge B remains more stable when the process

26 cartridge.B is driven.

= .In a state shown ih Figure 15, a helical gear
7b provided on fhe photosensitive.drum 7, at one of
the axial ends, engages with a driving helical gear 28
provided on the apparatus A side. Thus, the driving

25 forpe is transmitted from the apparatus A main
assembly to the photosensitive drum by way of the

gears 28 and 7b, wherein as the driving force is



lifted, it is rotated about the contact point D between the regul atory
contact portion 13f and 5 di sengagenent contact portion 25b. As a result,
the cylindrical menber 13a is |ifted out of the groove 16a5. At this
nonent, the engagenent between the drum gear 7b and driving gear 28 is
broken. In this state, the process cartridge B can be pulled straight out
of 10 the apparatus A, followi ng the steps®depicted in Figures 14, 13, 12,
11 and 10 in that order. As will be understood, the recessed portions are
advant ageous to facilitate the grabbing action. As described above,

according.to thi | ten. L he | ' a e cond..gui menber
I s extended i ﬁ%es]nglg:ﬁ"éﬁ)%ﬁ%m& &%agrpgil%r g%:q ;jqe)%a$ n'}%'ucﬁ‘gea ‘%arn elréji% to
bridge the | atger Yot 10 therSleyeap ' zﬁyg ' ' nit C
t her ef or e, thfpfraéocsggg cartr?acdogegjiefs pr%v%%%%’%ogmi\%ob I % ur"i‘?lsgélzo t he

installation ¢fifediGH. AfowevedsSUlthe tnftfrnidrt | tEd @ drptdé g becones
nore reliable, which inproves the operational efficiency. The guiding

means, which seimasidfe 6 WetfaMdtssd tHie he Gasttact todigicon s13esert ed
into the 25 apparatus main assenbly or. renoved therefrom is constituted of
three gui dé8 nenbers: cylhendhiessing: mepmbel326 |prapsps dlowidheand short
gui de 13b, and the -30- process cartridge B is guided by at |east two
gui des duri ng Rrocasseantaidge & fromahove he'iereforacreventifere is a

stepped portion or the |ike on the )
the cylindrical member 13a fails to drop into the

groove 16ab5 of the main A assembly, a moment is
generated about the contact point between the rotation
10 regulating portion 25a and contact portion 13e,
whereby the cylindrical member 13a is caused to drop
into the groove 16a5.
Next; referring to Figures 16 and 17, the
steps for taking the process cartridge B out of the
.15 apparatus A will'be described. In the drawing, the |
direction indicated by an arrow Y is the direction in
which the process cartridge B is removed.
Referring to Figure 16, when the process
cartridge B is to be removed from the apparatus A, the
20 operator grabs a handle portion 17 (to provide the
,ihandle, iecessed portions, are formed on theﬂcartridge
B) and liffs the cartridge B by the handle portion 17
(directioﬁ of an arrow a), whereby the process
cartridge B is rotated counterclockwise about the
25 cylindrical member 13a. As a result, the regulatory
contact portion 13f qf the process cartridge B makes

contact with the disengagement contact portion 25b of



i nstallation guide nmenbers of the apparatus main 5 assenbly, the shock, to
whi ch the process cartridge m ght be subjected, is cushioned. The position
of the process cartridge is fixed by the rotation regulating portion 25a
oriented to control the nonent, which is generated on the 10 cartridge as
the cartridge is driven, and the cylindrical nenber 13a, whereas the other
gui des (long and short guides 12a and 13BP-renmin in non-contact with the .
gui de nenbers of the apparatus main assenbly; therefore, the orientation of
the process cartridge B 15 remains nore stable while the inmage formng
apparatus is Lven uring the_inmage formation). As for the guiding neans
f or installing{1 rgfﬁégv?ﬁ ?ﬁeséa?FgVﬂﬂﬁg ?ﬂetQ%bGBPﬁﬁﬁFuﬁeéchde above
exenplifies a Ldi nmeans |.Si .qui d rs positioned at
di fferent locgggéﬁéggFbmggeFﬁggﬁgbgéggegpgﬁ%bgﬁFign%gsgﬁg?gﬁfnited to this

exanpl e, but ii‘ﬂ:éag’ii:ti§'a¥o{?§té‘d9§iég{rargg%g§a83ﬁgggﬂlrbEEHQ pt least a

cylindrical nmenber as the first qui a ong guide as the

second gui de pEEhEEn Phedrd§uibt8rPIcBREASLCHBRELShNT32NaAddI tiOnal guide
menber or guide nenbers besides the three nentioned. above. Such an .

arrangenerg cdfsehgagemeht!| cantabe pertiofdgespuri Ag a redditihehe
installation or renoval, and inproves the operational efficiency. Next,
referring to €vrjindsicdlamembBer d3aciseiibtedt opt ofhthet ganowke

af orenmenti oned ones for .

: 16a5. At this moment, the engagement between the drum
gear 7b and driving gear 28 is broken. In this state,
the process cartridge B can be pulled straight out of

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

As described above, accbrding to this

15 embodiment, the long guide as the second guide member
is ektended in the cartridge inserting direction in
such a manner as to bridge the lateral surfaces of the
develdping unit D and cleaning unit C; therefore, the
process cartridge is prevented from wobbling during

20 the installation or removal. As a result, the

~cartridge installation becomes more reliable, which
improves the operational efficiency.
The guiding.means, which serves as the guide.
when the process cartridge is inserted into thé
25 apparatus méin assembly or removed therefrom, is

constituted of three guide members: cylindrical member

13a, long guide 12a, and short guide 13b, and the



|
5 installing or renoving the process cartridge B will be described, wherein
a nenber with the sane function as the one in the preceding enbodinment is
given the sane reference, and the description thereof is omtted for
simplicity. 10 - . In thi's enbodi nent, the process cartridge B
conprises a pair of shafts 40 as positioning portions, which project from
the corresponding |ateral surfaces of tf20cartridge frane in line with the
rotational axis 7a of the photosensitive drum 7a (Figure 20 shows 15 only
one side), and al so, guide nenbers 16, which are disposed on the
corresponding left and right sides. The guide nmember 16 is provided with a
gui de gr oove BERCesH | G iesidgn| B d’r%gﬂ#ﬂzﬂ?? %vﬁ%%a%ﬁdt‘g‘m@é%d?ﬁe

posi tioni ng aft 40, when the C rIrld e 0 nst |l ed. There_is a
recessed port‘?‘b’ﬁ”i%k”a? IR n ¢ ’6‘? ? gu+ XTe T R the

t 40 d t his 1 th it f
Phe cartridgcB1e Thet AreeRd Pty ohan Gl PPk e (1h P or e, the
position of t 19:_; aiﬁfdélqﬁ,&é&tg@ ﬁ?@aé%é'faﬁxé 5m5i ed as it is

inserted into the apparatu p03|t|on|ng shafts 40
proj ecting fré&%édﬁfor’fﬁmm ‘i@tvﬁi?éhséﬁéaﬁ%cé’ést@@rﬁﬁiééédge frame

to follow the correspondi ng gui de grooves 16i till the shafts 40 drop into
t he corresponmligige s i sulpjediged, s acssivi dikd .

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

10 cartridge as the cartridge is driven, and the
cyllndrlcal member 13a, whereas the other guides (long
and short guides 12a and 13b) remain in non-contact
with the guide members of the apparatus main assembly;
therefore, the orientation of the process cartridge B

15 remains more stable while the image forming apparatus
is driven (during the image formation).

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

20 members positioned at different locations. However,
~the present invention is not limited to thie.example,
but instead, it may be a'guiding ﬁeans comprising at
least a cylindfical member as the first guide member,
and a long guide as the second guide member, or a |

25 guiding means comprising an_additional_guide member or

guide members besides the three mentioned abeve; Such

an arrangement can also stabilize the cartridge during



Referring to Figures 2 and 21, also in this enbodi ment, the regulatory
contact portion 13e and di sengagenent contact portion 13f are on the top
~portion of the cartridge frane, but the rotation 10 regul ating portion 25a
and di sengagenent contact portion 25b are integrated into a single piece.
In other words, a recessed portion 13g is_provided on the top surface of
the process cartridge B, and two surface 13f this recessed portion 13g
serve 15 as the regulatory contact portion 13e and di sengagenent cont act
portion 13f, respectively. The image form ng apparatus A is provided with

al so the fixeekémqq§¥ | ch. i ' sed. $0; ove the installed
process cartridge a%%ls %%t |n'[s%&% ée)P'ZOéer(Zc]é %%‘%%?’f?‘gn 13g. Two :
surfaces of thhsrdtxScaiEdPLicPEnSgrve as the rotation regulating portion
25a and di sengagenent .contact portion 25b. Wth such an arrangenent as

descri bed above in pl atext WhedEd P ilf O S8 guaFrdd | 2@Calka i 31 ) ngtalled 25 into
the apparatus A main assenbly, the regulatory contact portion 13e makes

contact with sérientaf i otepeilér Ntchaorthe nidrementhaned | tnés giivoe 20.

When -33- the process cartridge B is taken out, the di sengagenent

contact pértiimsusStlingesr cxeneing, the tpeockse cpgentdge B wHtl Pperti on

25b as the operator grabs and lifts the cartridge B, whereby the cartridge

5 B is rotat eaPoiRed hoReFpR 12 figmpeD wikh sthesgame fypction@si cal

menber 13a istgéféﬁgifﬁntﬁg gggééﬁf§3m2mbodiment is given the same
reference, and the description thereof is omitted for
simplicity.

10 In this embodiment, the process cartridge B
.comprises a pair of shaffs 40 as positiohing portions,
which project from the corresponding lateral surfaces
of the cartridge frame in line with the rotational

- axis 7a of the photosensitive drum 7a (Figure 20 shows

15 only one side), and also, guide members'lﬁ, which ‘are
disposed on the corresponding left and right sides.
The guide member 16 is provided with a guide groove
16i, which extends diagonally downward and guides the
positionihg shaft 40 when the cartridge B is

20 installed. There is a recessed portion 16k at the

.deepest end of the guide groove 16i. As the
positioning shaft 40 drops into this recessed portion
| 16k, the position of the cartridge B in the apparétus
- is fixed. |
25 In other words, the position of the process

cartridge B in the apparatus A is fixed as it is

inserted into the apparafus A, allowing its



16a5, and the engagenent between the drum gear 7b and driving gear 28 is
broken. Since the fixed nmenber 25 is not in the path 10 of the recording
medium it is unnecessary to be concerned about its interference with the
recording medium therefore, there is no limtation regarding the conponent
positioning. Further, a single nenber integrally conprises 15 both the
rotation regul ating contact portion 25a ~&% di sengagement contact portion
25b; therefore, a nore precise conponent can be produced; the conponent
cost can be reduced; and the positional accuracy can be inproved. 20

Al so, thi mbodi_ nent . |ifi e i n which t fixed nmber 25
i Sposed S0 APOP0 BEISG CRATSE 300PEURSULRA 4F0B) Mocoss car (1 dge B
Ho , thi ' be, di id d th
atoral side SPIRORCEANG AReTRAI Bx3 R BORIR® SRR A Sl T

Figures 22 and 2301309 itle $RAIBAEEAN: Y §03 dEOG- e gl0 iy QPRI NG L he

- -34- process cartridge Bw escri be rring t lgure 22, in this

enmbodi ment, t kGafReUIR Arvpt ARRC it RO IddreshodnidS nigd pdE 1Qbdily t op surface
of the process cartridge B frame, at the 5 leading end portion relative to

t he directbon riecessesh ke process cartridge B is inserted into the image
form ng apparatus A This regul atory contact portion
Referring to Figures 2 and 21, also in this
embodiment, the regulatory contact portion 13e and .
disengaéement contact portion 13f are on the top
portion of the carfridge frame, but the rotation
10 regulating portion 25a and disengagement contact
portion 25b are integrated into a single piece.
| In other words, a recessed portion 13g is
provided on the top.surface of the process cartridge
B, and two surfaces of this recessed pbrtion 13g serve
15 as the regulatory contact portion 13e and
disengagement contact portion 13f, respectively. The
image forming apparatus A is provided with also the
fixed member 25, which-is disposed so as to be above
the installed proéess cartridge B and to fit into the
'20 recessed poition 13g. Two surfaces of this fixed
«meﬁber.25 serve as.the rotation regulating portion 25a
and disengagemeht contact portion 25b.
| With sﬁch an arrangement as described above
in place, when the process cartridge B is installed
25 into the apparatus A main assembly, the regulatory
contact portion l1l3e makes contact with the rotation

regulating portion 15a as shown in Figure 20. When



[t 4

42 makes contact with the rotation regulating portion 41, which wll be
described later. Also, on the 10 bottom surface of the cartridge B frane,

t he di sengagenent contact portion 44 is formed. This di sengagenent contact
portion 44 makes contact with the di sengagenent projection 43, which wll
be described later. 15 Also r rring to Figure 22, the apparatus
A conprises: a rotation regul ating portiofi 41, which is disposed in such a
manner that as the process cartridge B is inserted along the guide groove
16i and the positioning shaft 40 drops into the recessed 20 portion 16k, it

IS positi one%@g&%%%nr%g%ﬁ% FaY aChe P ddoN Bfe and the

di sengagenent pr 1S di sposed so0 as to be positioned bel ow

the di sengag%ﬁawﬁﬁt ROt 4brtith MIE e &R ddd e Boapri ses the

drum 25 gear 7b, ich is nounted on the rotational shaft 7a .of the
-phot osensi t i vthelraiBehgadinferft WOkt BOHIGHISHVdd) tHe dPdrdtisr gear 28
provi ded on the -35- apparatus A nmain assenbly, before the positioning

shaft 40 of tdmah=ardnd dgiefts drlepcarimiddee Beogesmbypdtid aradikidgdie
driving force is transmtted to the photosensitive drum 7 through this
engagenens. A iF tigtatedrmbaut ttthe montacth poih P endeyad resildokw se

- monment about the positioning shaft 40 is generated on the process cartridge

B by a force the@riiadpicahaenpanilola tigy g @pt 1ef Jde grapvmd 28.

The - '
16ab5, and the engagement between the drum gear 7b and

driving gear 28 is broken.
Since the fixed member 25 is not in the path
10 of the recording medium, it is unnecessary to be
concerned about its intérference with the recofding
medium; therefore, there is no limitation regarding
the component,bositioning.
Further, a single member integrally comprises
15 both the rotation regulating contact portion 25a and
disengagement contact pbrtion 255; therefore, a more
precise component can be produced; the cdmponent cost
can be reduced; and the positional accuracy can be
improved.
20 ' Also, this embodiﬁént exemplifies a case in
~which the fixed member 25 is disposed so as to be
positioned ébéve the installed procesé cartridge B.
However, this fixed member 25 may be disposed so as to
be positioned on thellateral side of the installed
25 'ﬁrocess cartridge B. |
‘Next, referr;ng to Figures 22 and 23, another

sequence of steps for installing or removing the



regul atory contact portion 42 of the process cartridge 10 B is caused to
contact the rotation regulating portion 41 by this nonent, whereby the
orientation of the process cartridge B is maintained. On the other hand,
referring to Figure 23, when the process cartridge B is renoved, the
operator 15 first grips the handle portion of the cartridge B and pull this
portion upward, which causes the process3dartridge B to rotate

countercl ockwi se about the positioning shaft 40. As a result, the

di sengagenent contact portion 44 makes contact with the 20 di sengagenent
projection 43. Next, as the operator pulls the process cartridge further
‘upward, the pP5EES8ScaprtrdgeenBi wildt heedegSdPethe contact point D

bet ween the contact portions 44 and 43 thig.tine. |n other words, the
‘process cartridge B fuBEERSRANG; k8 5595r9e§@r,1Ph§kP§I8P§996F i‘ch is the

Posi 1 oni ng r EB8s BT TaEPEY 08k RRE hoRPipH  2¢anh 2Orhig. opy T Hhe” 1M
engagernrent beLyeed bngsdLym geakell gadedibyens $2ane2Sakst goken. In this
state, the.process cartrigge B can be pu Feé stralgﬁt'out of the apparatus

A mai n assenbh aal Ag0ehRCpBYLEBnILa%LiYE! toSthe directi¥heln! hpiemnt act
portions 42 and 44 of the process cartridge B, and the rotation regulating

portion 41 anghdi pebgagenearteaaygacB per inser4edofintbe thengmaker n ng
apparatus A main assenbly are constructed as descri bed above, the process
cartridge forming apparatus A. This regulatory contact portion

42 makes contact with the rotation regulating portion

41, which will be described later. Also, on the

10 bottom surface of the cartridge B fraﬁe, the
disengagement contact portioﬁ 44 is formed. This
disengagement contact portion 44 makes contact with
the disengagement projection 43, which will be
described later.

15 Also'referring to Figure 22, the apparatus A
comprises: a rotation regulating portion 41, which is
disposed in such a manner that as the process
cartridge B is inserted along the guide groove 16i and
the positioning shaft 40 drops into the recessed

20 portion 16k, it is positioned above the regulatory

~ contact portion 42; and the disengagement projection
43, which is disposed so as to be positioned below the
disengagement contact portion 44.
The process cartridge B comprises the drum
25 gear 7b, which is mounted on the rotational shaft 7a

of the photosensitive drum 7. This drum gear 7b

engages with the driving gear 28 provided on the



10 B can be properly installed; its orientation can be properly maintained,
and al so, the gears can be easily disengaged during the cartridge renoval
Next, referring to Figures 24 and 25, another sequence of steps for
“installing or renoving the 15 process cartridge B will be described. This
enbodi ment depicted in Figures 24 and 25 is different fromthe enbodi nent
depicted in Figures 22 and 23 in that thm33i sengagenent contact portion 44
of the process cartridge B is disposed to be on the 20 | ateral surface of
the cartridge frane, "and the di sengagenent contact portion 43 on the inmge

form ng apparatus A _side, with which._thi ontact portiqn 44 makes contact,
i s positionedagﬁafﬁéuﬁnsepﬁép PESEMBL Y. gﬁ&F&@b%®91ﬂ9§€%ﬁﬁﬁ%ﬁhs mai n
assenbly. 25 l.n .ot her. wor. r sed  portion 45 is formed on
each of the Iasthgrfatl ‘lsourol‘fac;cgls‘f3 %Tarfcﬁé%?aer %r |d%3’g’ rlé’rrf& t fer'&GTSSHE surface
(the top surfggeeson 3bk.0f ThR® ah9G983°G PR HAN tiBhndui wiael 25 dilee

di sengagenent “contact portion 44. or the 3|sengagenent contact portion

43, they proj ghbtialets!ite vedirunl e tAGRIGIP diiis @rRifement .l ORt he 5
correspondi ng predeterm ned | ocations on the corresponding |lateral walls of

the space 5. ‘thes ifle,aasathengears! 78S atdS Q8 ktagleqVa il otkid.senot only

can the sane effects as the precedi ng enbodi nents be obtained, but also the
number 10 of megentesbont thgapdisid itnd ngosbafint40pds igemerated on

the process cartridge B by a force F exerted by the
operator.for engaging the gears 7b and 28. The
regulatory contact portion 42 of the process cartridge
10 B is caused to contact the rotation regulating portion
4i by this moment, whereby the orientation of the
process cartridge B is maintained.
On the other hand, referring to Figure 23,
when the process cartridge B is removed,'the operator
15 first grips the handle portion of the_cartridge B and
pull this portion upward, which causes the process
cartridge B to rotate countérclockwise about the
positioning shaft 40. As a result, the disengagement
contact portion 44 makes contact with the
20 disengégement projection 43. Next, as the operator
apulls the process cartridge further upward, the
| process cartridge B is rotated abbut the contact point_
ﬁ between the contact portions 44 and 43 this time.
In other words, the process cartridge B fﬁnctions like
25 a lever, the fulcrum of which is the contact point D;
therefore, the positioning shaft 40 is l1ifted out of

the positioning recessed portion 16k, and at the same



can reduced. Moirre specifically, referring to Figure 25, the contact
portion 44 makes contact with the contact projection 43, and the contact
" poi nt between them serves as the rotational center of the cartridge 15 B.

This contact portion 44 and contact projection 43 are not in the recording

medi um path; therefore, it is unnecessary_to be concerned about their
interference with the recording nmedium WRTh in turn reduces the nunber of
restrictions regarding the conponent 20 positioning. [Structure of

El ectrical Contact Points] Hereinafter referring to Figures 5, 8, 9 and 19,

the structure af fh 0 |, L S ctrl connecti ons

bet ween the prt(;&c%és'secch;er {Er'i?%gqeeq%r% baé@%%g%%rééénéa}a%p%ﬁ;t us ‘A main
assembl y when die, iy lad 4 ¥ Aded Nt O N Aldre Midie e dlosgy | bed.
-38- The process car rlébe Bis provided wth a plurality 6? el ectri cal
contact point Gardthidgdee® dain|de RANBE e s bE£gRact point 119
electrically connected to the photosensitive drum7 to 5 ground the drum.7
t hrough the apypeatatusrel meaiys ardsembly (2)ord extie ipeidey gxvshetiéi. char gi ng
bi as contact point 120 electrically connected to the charging roller shaft
8a; (3) Eléctrically cohhrcttihee atnidaipiporthions chhtand $biof Il
electrically 10 connected to the developing roller 9b in order to apply a
devel opi ng bi &Frq9eRs (FRr EpisigetBs 3nd the rotation regulating

portion 41 and disengagement contact portion 43 of the
image forming apparatus A main assembly are
constructed as described above, the pfocess cartridge
.10 B can be.properly installed; its orientation can be
properly maintained; and also, the gears can be easily
disengaged dufing the cartridge removal.
Next, referiing to Figures 24 and 25, another
sequence of steps for installing or removing the
-15 process cartridge B will be deScribgd.
This embodiment depicted in Figures 24 and 25
is different from the embodiment depicted in Figures
22 and 23 in that the disengagement contact portion 44
of the process cartridge B is disposed to be on the
20 lateral surface of.the cartridge frame, and the
. disengagement contact portion 43 on the image forming
apparatus A side, with which this contact portion 44
makes contact, is positioned on the internal latéral
surface §f the apparatus main assembly.
25 | In other words, a recessed portion 45 is
formed on each 6f the lateral surfaces of the

cartridge frame, wherein one surface (the top surface



assenbly A; and (4) Electrically conductive toner detecting contact point

122 electrically connected to an-antenna wire (line) in order to detect the

anount 15 of the remaining toner. All of these four contact points 119 -
122 are exposed on the lateral surface (right-hand side) of the cartridge

frame, wth intervals |arge enough to prevent electrica
them It should be noted here that t hedimer 20 detecti

| eakage anong
ng contact point

122 doubles as a cartridge detecting contact point for detecting the
presence (or absence) of the process cartrldge Wi thin the apparatus A main

nbl h d d of th
gfzgtrlgalry% o §§2f:3§85§?;§3§ﬁ§$bn33 O%séﬁge Congéﬁégtsveodrhn$7 or an

oA | didRlyEekRn 3Bk al §otibn 18 STl £6x0lH

material. In th

constituted of a met

Lesin - 39-
PSlic shaft 7a of

iron or the hh%%nQEB@m@thEoﬁQEEQCboEQhBhS4§Zoth£§1p%%%eé%21§k%

approximately 0

hi ck electrlcally conductive netallic 5

pi eces, whi cltn@r %aﬁhz&ﬁﬂgé @&cbhﬁo&ﬁkﬁ@@eswo&s‘(ﬂrohhﬁth"e leg portions to

reach into the process cartridge interior. The charging

contact point 120

I S exposesl ocoriresponding prddeterinined( lacations én €he of the cl eaning

unit C, and the devel oping contact point 121 10 and toner detecting contact

poi nt 122 ar coxxespondimg Aateriali wgldisdefskheaspaceateral side D1) of the

devel opi ng unit- D

When such an arrangement as described above

is made, not only can the same effects as the

preceding embodiments be obtained, but also

the number

10 of requirements regarding the component positioning

can reduced. More specifically, referring to Figure

25, the contact portion 44 makes contact with the

contact projection 43, and the contact point between

them serves as the rotational center of the

cartridge

15 B. This contact portion 44 and contact projection 43

are not in the recording medium path; therefore, it is

unnecéssary to be concerned about their interference

with the recording medium, which in turn reduces the

number of restrictions régarding the component

26 positioning.

~{Structure of Electrical Contact Points]

Hereinafter referring to Figures 5,

8, 9 and

19, the structure of the contact point, which makes

electrical connections between the process cartridge B

25 and the image forming apparatus A main éssembly when

the former is installed into the latter, will be

described.

=



e

More specifi.cally, in this enbodinent, the helical gear 7b is provided at
one end of the 15 photosensitive drum7 in the axial direction of the drum
7 as described before. This helical gear 7b engages with the helical gear
28 provided on the apparatus A nain assenbly to rotate the drum7. As this
helical gear 7b rotates, it generates a thrust 20 (in the direction of an
arrow d in Figure 26), pressing thereby-38re drum 7, which is nounted on the
cl eaning nmeans frame portion 13 with the allowance of sone play inits

| ongi tudi nal direction, toward the direction of the helical gear 7b. As a
result, one 25 7bl of the |ateral surfaces of the helj EH ear 28 renmins

in contact with the it PHOSERT SAF BB Jife PEAY ifed e 3 al

surfaces of t?g chggpin ortion of the cartridge

.40 f
frame, wherelR Y5fe pdsi |(r;e§%(r;cf%:rtll$ealg%?rﬁ€f b Wh%e tridge B in the

ot

axial directi 1+S-4T I o Qingd IOt d charging
bi as cont act ég(%drﬁ%if%ﬁg?tg%g’dgxg%gggj on t engie@o?gtlbaé(}? %"ﬁglt%?al surfaces

of the cleanigigBATHIAY dhebidd tid'&Hd Phot MBI ¢ dd P UNEHY
contact point 119 is at the end of the drumshaft 7a, and projects outward

slightly §apyr@tin®idley diuh Mthiouyid thHie apirheitud anaifd raysiypped 10
cylindrical nenber 13a. This drumshaft 7a is put through the drum cyli nder
- 7d (al um numigyl{i2)d@leatdiltad Iyramhidueriiilves mhemying thiss ploitseEnsi ti ve
. layer 7e, and is supported at each end by the cylindrical

point 120 electrically connected to the charging

roller shaft 8a; (3) Electrically conductive

developing bias contact point 121 electrically
10 connected to the developing roller 9b in order to

apply a developing bias from the apparatus main

assembly A; and (4) Electrically conductive toner

detecting contéct point 122 electrically connected to

an antenna wire (line}-in order to detect the amount
15 of the remaining toner. All of these four contact

points 119 - 122 are exposed on the lateral surface _

(right-hand Side) of the cartridge frame, with

_intervals large enough to prevent electrical leakage

among them. It should be noted here that the toner
20 detecting contact point 122 doubles.as a cartridge

~detecting contact point for detecting the presence (or

absence) of the process cartridge within the apparatus

A main assembly. |

The grounding contact point 119 is

25 'constituted.of the electrically conductive axial shaft

7a of the photosensitive drum 7, or an electrically

conductive insert molded in the shaft 7 of resin



menber 13a, which in turn is supported on the lateral 15 walls 13c and
13d. The drumcylinder 7d and shaft 7a are connected with a groundi ng
plate 7f, which is in contact with both the internal surface 7dl1 of the
drum cylinder 7d and peripheral surface 7al of the shaft 7a. 20
The charging bias contact point 120 is | ocated al nost directly above the -
| ong guide 12, that is, adjacent to the-8Peaning nmeans portion 13 of the
frame, which supports t he charging roller 8 (Figure 5). Also, the charging .
bi as contact point 120 is 25 electrically connected to the charging roller
shaft 8a thro h _an Iec rical.ly c yctiye mber 120a, which is in -
contact with 5 L glné gﬁF@regﬁgg megt. A8 Cﬂgfiltpﬁg d4@fePopi ng
bi as cont act 1 t gne det t| g a will be

. R%EQ?ll% s Qt 93°be Trdy bl 5%%23 ﬁgé »: §t8§%

descri bed. These two con act p0|nts &% one surface,

D1, of the 'ab%%c%ub%i‘ﬁ%soﬁzﬁ t?@ldgﬁal Qabngrunhbp%xma&eﬁlgt he sane

S|de as the lateral surface 13b o he cl eani ng neans portion

frame. The dewgl @i 0g3bmas t69ekactebiritaild conbaeriod AbtathlY beIOWIthe
| ong gui de 12a and adj acent to the frame portion 12c where the nagnet 9d 10

contai ned 4 n phecdsyewhpchgakel ptantedi ensupgoshiedacki gur asSkorand is
electrically connected to the devel oping roller 9c through the electrically
conducti ve neﬂhenrllég,pmhmabnsstonreanhacntW|thetbeobeSsrahrtmddgb t he
devel oping roller 9c (FI%UFE 9(b))

interior. he charglng contact point 120 is exposed

- on the driving side surface (lateral side Cl) of the
cleaning unit C, and the developing contact point 121

10 and toner détecting contact point 122 are exposed oﬁ
ihe driving side surface (lateral side D1) of the

- developing unit D. | |

More specifically, in this embodiment, the
helical gear 7b is provided at one end of fhe
15 photosensitive drum 7 in the axial directicn of the
drum 7 as described before. This helical gear 7b
engages with the helical gear 28 provided on the
apparatus A main assembly to rotate the drum 7. As
this helical gear 7b rotafes, it generétes a thrust
20 (in the direction of an arrow d in Figure 26),

-~ pressing thereby the drum 7, which is mounted on the
cleaning means frame portion 13 with the allowance of
some play in its longitudinal direction, toward the
direction of the.helical gear 7b. As a result, one

25 7bl of the lateral surfaces of the helical gear 28

remains in contact with the internal surface 13bl of -

one 13b of the lateral surfaces of the cleaning means



15 The toner detecting contact point 122 is disposed on the upstream side
of the long guide 12a relative to the cartridge inserting directi.on (arrow
A direction), and is connected to an antenna rod 9e extending in the

| ongi tudi nal direction of the developing roller 9¢c in 20 parallel with the
devel oping roller 9c, through the electrically conductive nenber 9f, which
is in contact with an antenna rod 9e. Th#%antenna rod 9e is di sposed so as
to hold a predeterm ned di stance fromthe devel oping roller 9c. The

capaci tance between 25 this antenna rod 9e and devel oping roller 9c varies

In response tQ_the amount of .th ner. esen etween 0 ts;
{herefgre, thgréﬁguﬁfrﬁﬁoPhé3r8§H%§$nﬁag%??§g§ ?SﬁgF'ighggFgggggggg >
measuring thi 3oe3rRach! BICERENARAR 35,3 cRIheRhbALaFHiiARENSS sghagae through
a detecting circuit (unillustrated) 1 n the apparatus mal n assenbly. 5

Here, the tergkRghoay rea®Ruh! i8f rb§8108ERI. NI PHel gRBUNATRGNSoRR aRFOUNT Of
the toner that creates a predeterm ned anount of capacitance by being

present betwepbihlte 1dgvah@pchgrgihbebile abdtaetepdantod28earkn ot her
words, the detection of the 10 predeterm ned anount of capacitance neans

t hat the amwuekpoketinent ther onendBbi of thet heteovndr sarfakes ofathes reached
the predeterm ned anmount. Thus, it is-detected by the detecting circuit,

whi ch i s provicdeaning: ReanspapationAldapf tbe Lxamen ywhexeips thennected to

the cartridge B. through . .
grounding contact point 119 is at the end of the drum

shaft 7a, and projects outward slightly (approximately
0.8 mm)} beyond the end of'the aforementioned
10 cylindrical member 13a. This drum shaft 7a is put
through the drum cylinder 7d (aluminum cylinder in
this embodiment) covered with a photosensitive layer
7e, and is supported at each end_by'the cylindrical
member 13a, which in turn is supported on the lateral
15 wallé 13c and 13d. The drum.cylinder 7d and shaft 7a
are. connected with a grounding plate 7f, which ié in
contact with both the internal surface 7dl of the drum
cylinder 7d énd peripheral surface 7al of the shaft
' 7a.
20 ' The_charging bias contact point 120 is
.located almost directly above the long guide 12, that
is, adjacent to the cleaning means portion 13 of the
frame, which supports the.charging roller 8 (Figure
5). Also, the charging bias chtadt point 120 is
25 electrically connected to the charging :oller shaft 8a
through an electrically conductive member 120a, which

is in contact with the charging roller shaft 8a.



the toner detecting contact point 122, that the capacitance has reached a
predeterm ned first value; whereby it is determned that the anmount of the
toner remaining in the toner chanber 1la has reached the 20 predeterm ned.
anount. Wien it is detected that the -capacitance has reached the

af orementioned first determnined val ue, ggg_apparatus A mai n assenbly
signals the-need for process cartridge B exchange (for exanple,. flashing

| i ght, buzzing sound). When the 25 capacitance detected by the detecting
circuit matches a predeterm ned second value, which is snmaller than the

first value, the detecfipg, CtheVabvdEbEiAyNESakN@bntactiBoihPe1gartridge B
‘has been installed in the apparatug A\ﬁnﬁ% asgeng%v.a%heﬁgétgc%?gg circuit

does not al | oghd heon@padéetest PngbetneseeNBbYnt01Pe Wilyepeunl ess it detects
that the cartridge B has been installed in the 5 apparatus main assenbly.

It may be arrassedilbedt haTheseatwo ngontactl péintsex2bphrd bb2nkireg |ight or
the like) nmay be provided to informthe operator of the absence of the
cartridge B ilocatedpparonessunface, aDliesefi pheohateral bsugfaeca af to the
10 connection between the contact point provided on the cartridge B and the
contact pd nttherfeveleringecanth Phethabaiai ubhensamessidel §s theerring to
Figure 19, four, contact Point ggnbers whi ch make contact with

cor r espondi ngt@bRT Ak SYELRcE 130 195 the 0laRRING ReARSBRELLAR FBdge i s

installed in tpe, GRPALALYS Arnd' §ePLlPYbERS Blal &oflact point 121
is located directly below the long guide 12a and
adjacent to the frame portion 12c where the magnet 9d

10 contained in the developing roller 9c is supported
(Figure 5), and is electrically connected to the
developing roller 9c through the electrically
conductive member 12la, which is in contact with the
lateral end of the devgloping roller 9c¢c (Figure 9(b)).

15 The toner dgtecting contact point 122 is disposed on
the upstream side of the long guide 12a relative to
the cartridge inserting direction (arrow A direction),
and is connected to an antenna rod.9e extending in the
longitudinal direction of the developing roller 9c in

20 parallel.with the developing roiler 9¢c, through the

~ electrically conductive member 9f, which is in contact
witﬁ an antenna rod 9e. The antenna rod 9e is
disposed so as to hold a predetermined distance from

. the deve;oping roller 9¢. The capacitance between

25 this antenna rod 9e and developing roller 9c varies in
response to the amount of the toner present between

two components; therefore, the amount of the remaining

e



the lateral walls of the cartridge accommodati ng space S of the inage

form ng apparatus A (groundi ng contact point nmenber 123 which contacts the
groundi ng contact 20 point 119, charging bias contact point nenber 24 which
contacts the charging bias contact point 120, devel opi ng contact point
menber 125 which contacts the devel oping bias contact point 121, and toner
detection contact point nmenber 126 whi ch2entacts the toner 25 detecting
contact point 122). As shown in Figures 19(a) and 19(b), the grounding
contact point nmenber 123 is disposed in -44- correspondence to the
groove 16a5. The devel opi ng bias contact point nenber 125 and toner

det ecting corkQREr g rfletasind by areasging dduks RarAFtange change de
portion 16a. The chargi.ng bias_contact point 5 nenber 124 is dj sposed above
the second g% rﬁﬂﬁ?qbﬁfgﬁ%b‘fiﬁ—éﬁ‘é?n?%e&bﬂéﬁ imu;’blﬁtq%ﬁﬂ‘sget ween t he
contact points, and guides w Il _ he descrihed. First. as for. the positional
rel ationship ‘f’rf?‘bltgﬁwi?/le]r‘ﬁtcraqbt#)r edt ioiv (%Psp%lé%%u %rﬁ'eﬁ{é hori zont al
direction), tlg oping bias contact point 121 is the bottonmmost one;
the toner detecting contact point 122, |ong guide 12a and cylindri cal

menber 138 (groundi ng ¥l AGihd Ol d¥miiody o dheipsese alwe the 15 bias
contact point 121, being at about the sane |evel; above themis the short

?Ui deh13b, ancbnidit i e and#nd i Wit o Hi e coriacttimet nt 120, As
or the creafes a predetermined amount of capacitance by being
present. between the developing roller 9c and antenna
rod 9e. In other words, the detection of the
10 prédeterminéd amount of capgcitance means that the
amount of the toner remaining in the toner chamber ila
has reached the predetermined amount.
Thus, it is detected by the detecting
circuit, which is provided in the apparatus_A main
15 assembly and is connected to the cartridge B through
the toner detecting contact point 122, that the
capacitance has reached a predetermined first wvalue;
whereby it is determined that the amount of the toner
remaining in the toner chamber 1lla has reached the
26_ predetermined amount. When it is detected that the
-~ capacitance has reached the aforementioned first
determined valué,_the apparatus A main assembly
signals the need for process cartridge B exchange (for
example, flashing light, buzzing sound). When the
25 capacitapce detected by the detecting circuit matches
a predetermined second value, which is smallef than

the first value, the detecting circuit determines that



positional relationship in the cartridge inserting. direction (arrow X
direction), the toner detecting 20 contact point 122 is the npst upstream
one; next is the long guide 12a; at a further downstream | ocation is the
. charging bias contact 120 and devel opi ng bi as contact point 121; and at the
nost downstream | ocations are short guide 13b and cylindrical nmenmber 25
13a (groundi ng contact point 119). Arrafing the contact points as
descri bed above allows the charging bias contact point 120 to be positioned
near the -45- charging roller 8; the devel oping bias contact point 121,
near the devel oping roller 9c; the toner detectjin ntact point 122, near
the antenna r&%ggégrﬁﬁ&dﬁﬁb%bpﬁﬁh &Gﬁgﬁéﬁ Fﬂ&g%quﬁ?4i§$ﬁ%i i oned 5
near the phot Si_ti um Ther.ef Qr. t WA for nt act
poi nts can be%sei%r tatesr?\eégl.b He En%laes%ét%e;%tlgfgofglﬁﬁglgon SCt nﬁ?%lgl%e‘a"re as
follows: the ' ' 0 t | ' Qd I 40 mMmin
hei ght and w g?%r %?(E)ﬁ%g%g%%eﬁl%%?gnaggg?&%%%ﬁnﬁfg%%gﬁ)&?%g&e tgpi ng bi as
contact point gbtbotaPRHVE FNeLlartrd dge B iR Blen( idistAlleR N Ghedf 6.0
mmto 12.0 nm and approxinmately 8.0 mm (tolerable range of 5.0 nmto 11.0
.nm) ; tonersdetapplaragusonadn apeenblil?, Iapmagx behadinantdd B8 Hhdtd & erabl e
range of 6.0 mmto 10.0 nm in height and approximtely 9.0 nm (tol erabl e
range of 7.0 marndngl siogmajl i(fowx eéxiampdied dpldmkdngy ldghtactr gdient 119 i s
circular and its diameter is approximately 7.0 nmm '
like) may be provided to inform the operator of the

absence of the cartridge B in the apparatus.
Next, a despription will be given as to the
10 connection between the cbntact point provided 6n the
cartridge B and the contact point member provided on
.the apparatus main assembly. |
Referfing to Figute 19, four contact point
meﬁbers, which make contact-with correspohding contact
15 points 119 - 122 when the process cartridge is
installed in thg apparatus A, are provided on one of
the lateral walls of the cartridge accommodating space
S of the image forming apparatus A (grounding contact
point member 123 which_contacts the grounding contact
20 - point 119, charging bias contact point member 24 which
~contacts the charging bias contact point 120,
developing contact point member 125 which contaéts the
devgloping bias contact point 121, and toner detection
contact point member 126 which contacts the toner
25 -detecting contact point 122); |
| Aslshown.in Figures 19(a) and 19(b), the

grounding contact point member 123 is disposed in



The charging bias contact point 120, devel oping bias 20 contact point 121,
and toner detecting contact point 122 are rectangul ar. The groundi ng
contact point nenber 123 is an electrically conductive plate spring nmenber,
and is mounted in the groove 16a5, in which the cylindrical 25 nenber 13a
(in which the drum shaft 7a of the photosensitive drum7 is fitted), on

whi ch the grounding contact point 119 of4dre cartridge B is - 46-
nounted, is disposed to fix the position of the cartridge B, whereby the
groundi ng contact point nenber 123 is grounded through the chassis of the

t ' mbl Fi 16 and 26). Th t t.act I nt
monhors 124, S9ETRREORIBREPC Lo SRPCBEPRYEnd 520t T oABBnACTSIRBIAS, Covors 127
rember s . A6
comr 6551 on SBiPRoiS6CERPERET hERRERC AN A"k okigk BREERANE TP ng 1o

the 10 chargi-ga+Ricas BQBEaﬁbmﬂgknﬁzﬁe5?%Ldi%§dﬁe535%&r' thofﬁk%gre 26,

the charging bias contact point nenber I s placed under a hol der cover

so that it prgugdespbwtidneisaQt TABE chblrgiagdbiRaN cohftatth@odert cover 127
is fixed to a-circuit board 128 nounted on one of the 15 lateral walls of

t he appar ag usmemberai2dntbydispeselly abbeec theaskecpndiiguideb o tdon
electrically connected to the wiring patterns by the electrically
conductive codpbessi on springs 129, correspondingly. Next, referring to
Figure 27, it will be -
Here, the positional relationship between the
contact points and guides will be described.
First, as for the positional ;elétionship in
10 the vertical direction (as seen from the horizontal |
direction), the developing bias contact point 121 is
the bottommost one; the toner detecting contact point
122, long guide 12a and cylindrical member 13a
(grounding contact point 119) are disposed above the
15 bias contact point 121, being at about the same level;
above them is the short guide 13b, and_the topmost one
is the charging bias contact point 120. As for the
positional relationship in the cartridge inserting.
direction (arrow X direction), the toner detecting
20 contact point 122 is the most upstream one; next is
| ~the long gﬁide'lza; at a further doWnstream location
is the charging bias contact 120 and developing bias
contact point 121; and at the most downstream
locations are shoit guide 13b and cylindrical member
25 13a (grounding contact point 119). Arranging the

contact points as described above allows the charging

bias contact point 120 to be positioned near the



20 described with reference to the charging bias contact point nmenber 119
how t he contact points on the cartridge side cone in contact wwth the
correspondi ng contact point nmenbers on the image form ng apparatus * side
when the process cartridge Bis installed into 25 the image form ng
apparatus A. Figure 27 is an explanator¥ drawi ng, which depicts the state
of the process cartridge B in the inmge %ﬁning apparatus A, -47-
wherein an arrow nark H designates the novenment of the charging bias
contact- point 124 on the apparatus nmain assenbly, relative to the process

i dge B, e B i S . | the proce
ot 100°0 eyl FLIGL 9 od SdfEIOHLEF 4iLR lildB IR0
Figure 5 at &331 Ny dar ihd Neddifop{itd AOPePTOOf {hE EACESS cartridge B

into the image form ng apparatus A using the guide nenbers 16a and 16b as

t he guide, thfeddeeitag ddttkdb@ oS aCi2 PGiddr NBXd Cintdedind Srdd §&e state

depicted in Figure 27 before it reaches the predeterm ned position where it
is to be fixeshd €he ppsmthdBig tdustdctiepoime Thr € Nge bhesi€doma@dt poi nt
menber 124 is not in contact wwth the flat 15 surface 20 of the cleaning
means por 5i omdsr dthe lEhdtresensidsiveadnm t7i ddehdrefofey tthe wimsimged, the
chargi ng bias contact point nmenber 124 is advanced to a position (b) in
Figure 27. |nfenithetcprtact peinisisccam bersherteped. t he sl anted surface 31

(Figure 20 5) formed on the lateral wall_of the cleani ng nmeans _
The measurements of the contact points are as

follows: the charging bias contact point 120 is
approximately 10.0 mm in height and width (tolerable

10 range of.8.0 mm to 12.0 mm)} developing bias contact
point 121, approximately 9.0 mm in height (tolerable
range of 6;0 mm to 12.0 mm) and approximately 8;0 mm
(tolerable range of 5.0 mm to 11.0 mm); tomer
detecting contact point 122, approximately 8.0 mm

15 (tolerable rénge of 6.0 mm to 10.0 mm) in height and
approximately 9.0 mm (tolerable range of 7.0 mm to
11.0 mm) in width; and grounding contact point 119 is
circular and its diameter is abproximately 7.0 mm.
.The charging bias contact point 120, developing bias

20 contadf_point 121, and toner detecting contact point

« 122 are rectangular.

The grounding contact point member 123 is.an
electrically conductive plate spring member, and is
mounted in the groove 16a5, in which the cylindrical

25 member 13a (in which the drum shaft 7a of the
photosensitive drum 7 is fitted), on which the

grounding contact point 119 of the cartridge B is



portion 13 of the frame; slides on this slanted surface 31, whereby it is
gradual |y pressed, conpressing thereby gradually the conpression spring
129; and snoothly noves onto the flat surface 32 where 25 the charging bias
contact point 120 is exposed. Wien the inserted cartridge B arrives at the
predeterm ned | ocation, the contact nenber 124 arrives at a position

-48- (c) in Figure 27, where it nakes cofact with the chargi ng bi as
contact point 120. The other contact point nenbers 125 and 126 cone in
contact with the contact points 121 and 122, respectively, in the sane 5

manner. Wth suc arrangenent . as_described above bei I n place, when
the cartri dge&gmr"é&g’ui]d%a&%‘ip?%%d g}[ﬁ R PAB TR ?ﬁgt edet er m ned
cassette accompdaid 0 ' t C . DO : e 10
correspondi ng cont adc p%‘l %@%%eré%r%%#ﬁ%?y%ﬁ% éénl%éont act with
each ot her. Eﬁ@ﬁﬁ@mm%t{%‘a{d&fs&m Ko &As;sbpgssfiﬂs@d at the

: . s . S

predeterm ned |location in t appar at us mal n asse t he groundi ng

contact poi ntagdaraud aiia i JadseibBy f OF fgWfes 16 2ded SPEj NY PREKeEs cont act
wi th the grounding contact point 119 projecting fromthe cylindrical nenber

13a (Fi guse 2)heiNeodntacic gseinin ménberd M24Hhat2Bansd ti2e ares rotated by
driving the image form ng apparatus A, wll 20 be described. The
phot osensi t i veouirtgd 7in sthe veor xespgrpting rwikder overs B27minhswsh play in
the axial a manner as to be projected therefrom by the
- corresponding compression springs 129. This
arrangement will be described referring to the
10 charging bias contact point member 124. Referring to '
Figure 26, the charging bias contact point member 124
is placed under a holder cover so that it projects but
does not come off, and then, this holder cover 127 is
fixed to a circuit board 128 mounted on one of the
15 1lateral walls of the appératus main_assembly; whereby
the contact pdint members are electrically connected
to the wifing patterns by the electrically conductive
compression springs 129, correspondingly. |
_ Next, referring to Figure 27,'it will be
2b described with referénce to the charging bias contact
~ point member 119 how the contact points on the |
cartridge side come in contact with the corresponding
contact point members on the image forming apparatus
side when the process cartridge B is installed into
25 the image forming apparatus A. Figure 27 ié an

explanatory drawing, which depicts the state of the

process cartridge B in the image forming apparatus A,



direction so that it is easier to install the process cartridge B into the
i mage form ng apparatus A Therefore, it is necessary for the charging bias
25 contact point nmenber 124 or the like to be capable of projecting by a
di stance larger than the thrust play. Further, in this enbodinent, a plate
spring 45 is -49- provided, which presses the process cartridge B toward
one side (side where the contact point Titbers 123 - 126 are | ocated) of

t he apparatus main assenbly when the cartridge Bis in the apparatus main
assenbly. 5 This plate spring 45 is on the side opposite to the side where -

L0a. Fur  ner HEHEIPR 8 GHCma0s 1f Septonstes, T WhygRiaal Gt g B
di d, . ' t i ' t ' th

el cal goar SHE e o afisl Fhriches oI Fhone At e i ("

connection f Qs REIRNT GRIlak i \gon%ltgg,rﬁeﬁr? g%g(}ﬁiilbéﬁt R 3IRRA atus nmin

assenmbly through the ‘helical gear cdonnecti on between

the 15 cartriwgge Rrd @ ald!S nBtdl 1855 SHtlo/ tHY Auiiyd I reRH@ct points
119 - 122, can be nmade on the sane side of the cartridge B. Therefore, when

t he af or efentappaadtiisia.of Ithehowld bdgadted heved imt I gudeeranti al  si de,
the integrated error in the 20 conponent sizes can be reduced, which nmakes
it possible tic murossorsectdom atfelBigure codtacd jdaientds. and hel i cal gear.
Further, when a helical gear with
.During the installation of the process
'gartridée B into the image forming apparatus A using
the guide members 16a and 16b as the guide, the |
10 charging bias contact point member‘124 is in the
state depicted in Figure 27 before it reaches the
predetermined position wheré it is to.be fixediy
disposed. At this time, the charging bias contact
point member 124'is not in contact with the flat
15 surface 20 of the cleaning means portion 13 of the
frame. As the cartridge B is further inserted, the
charging bias contact point member 124 is advanced to
a position (b) in Figure 27. In this state, it
remains iﬂ contéct with the slanted surface 31 (Figure
Zd 5) formed on the lateral wall of the cleaning means
~portion 13 of the frame; slides on this slanted
surface 31, whefeby it is gradually pressed,
compressing thereby gradually the compression spring
129; and smoothly moves onto the flat surface 32 where
25 the charging bias contact point 120 is exposed. When

the inserted carttidge B arrives at the predetermined

location, the contact member 124 arrives at a position



teeth cut in.such a direction as to generate a thrust directed toward the
side where the helical gear is 25 positioned is used, the position of the
phot osensitive drum7 in the axial direction is fixed on the side where the
contact points are |located; therefore, in ~-50- this case, the accuracy
in the positional relationship between the photosensitive drum 7 and the
contact points is also inproved, in addir-#Bon to the aforenentioned effects.
Further, when a lever 18b for 5 opening or closing the drumshutter 18 is
| ocated, as it is in the aforenenti oned enbodi nent, on the side opposite to

t he one where the contact pg'nts 119 - 122 are |ocated, .the frictional
resi stance geﬁ&ﬁaﬂ&dpbﬁuﬁﬁe.érd@hﬁFetﬁ§ Pakeri G9RteFtt HatBokb8ct points 119

- 10 122 as the cartridge B is_inserted i.gto t i e _form ng. apparatus A
s distribut e P59ERY beRs, CSPgé‘:&sPPHB%d}%R'sh%ﬁ?efq%ﬁ i §°8§€%§d in other
wor ds, the regj n r d e h reridgae LS. kmnserted is evenly
distr)buted | ROTRS f"%ﬁ'%??%d{i%% =48°325 §ﬁﬁgf Eé5gg'f‘ﬁ§°<l§a????‘d3§a‘ga |
Therefore, theopdhlhl BaenBsCaR1PEnaAMROLN! YekBaptitd1ylUihNehe damdescri bed
in the preceding enbodi nent, when all the contact points of the process
~cartridge £ amanpegi.tioned on one and the sane |ateral 20 wall of the
cartridge frame, and the process cartridge B is placed under the elastic
pressure generated by Whéhpsatk spr amgangemestpassdesertibedr abose st abl e

el ectrical connections between the contact points and :
being in place, when the cartridge B is guided by the

guide member 16 into the predetermined cassette
accommodating location, the oontact points and the
10. cotresponding contact point members are reliably
placed in contact with each other. |
Further, when the process cartridge B is
positioned at the predetermined location in the
apparatus A main assembly, the grounding contact point
15 member 123 in the form of a plate spring makes contact
with the grounding contact point 119 projecting from
the cylindrical member 13a (Figure 26).
Next, a case in which the photosensitive 7 is
rotated hy.driving the image forming apparatus A, will
20 be described. The photosensitive drum 7 is given an
~approximately 2 mm to 3 mm thrust play in the axial
direction so that it iS'easier to install the process
cartridge B ihto the image forming apparatus A.
Therefore, it is necessary for the charging bias
25_'contact point member 124_or the like to be cepable of
projecting by a distance larger than the thruet play.

Further, in this embodiment, a plate spring 45 is



t he correspondi ng contact point.nenbers on the 25 apparatus main assenbly
side. Figure 28 illustrates an arrangenent in which the contact points are
| ocated on the side where the af orenentioned |l ever 18b is |located. This
arrangenment can al so sufficiently provide the aforenmenti oned effects.
Further, in the precedi ng enbodi nents, the 5 process cartridge Bis of a
type which is used to forma nonochrome=4%mge, but the present i nvention is
al so applicable to a nulticolor process cartridge, which conprises two or
nore devel oping neans and is used to forma nulticolor inmge (inmge of two

phot osensi 11 EREHERE: TR BRRSTeH V) DEPTIRE AFOFCRENET dnotpuard .
phot osensi ti T, ! . T rone
phot osensi ti v&bélrmg: {%ﬁﬁ? ﬁ“ﬁ‘%g;%%?\"?&%% :Qs/oialj’éomg&%}ﬁg‘:aﬁf to the

followi ng. To begin w e ocon e nateri s Usabl e as the

phot osensi ti vg)grad &L i}[%cat%*df Y e %%%Aﬁx&gxﬁmﬂ WwIRr phous

silicon, anorphous selenium” zi nc oxi organi c

phot oconduct ofhd G¥triigd e 1d kin tife Fatus Uhd erassembDy. t he 20
configuration of .a base nenber on which the photosensitive material is

pl aced, asbasehiergkdte nsgding of3ni¥ on dfhen Kideé difPdsite Usedthdor exanpl e,
in the case of the base nenber of the drumtype, the photoconductive
material is culedyhemposhe exhniac ool cuelyexheate Keooabed, on a cyl i nder
of al um num _ :
above the first installation guide 16a.
| Further, when the contact points 119 - 122 of
the process cartridge B are disposed, as they are in |
10 this embodiment, on the side where the helical gear 7b
is disposed (lateral wall on the driving side), the
~connection for mechanically driving the cartridge B by
the apparatus main assémbly through the helical gear
7b, and the electrical connection between the
15 cartridge B and apparatus main assembly through the
contact points 119 - 122, can be made on the same side
of the cartridge B. Therefore, when the
aforementioned side of the cartridge B is used as the
referential side, the integrated error in the
20 component sizes can be reduced, which makes it
upossible to mount more accurately the contact points
and helical gear. Further, when a helicél gear with
teeth cnt'in such a direction as to generate.a thrust
difected toward the side where the helical gear is
25 positioned is used, thé position of the photosensitive

drum 7 in the axial direction is fixed on the side

where the contact'points are located; therefore, in



alloy or the like. As for the devel opi ng nethod, the present -52-

I nvention is conpatible with various well-known nethods such as the double
conponent magnetic brush devel opi ng net hod, cascade devel opi ng net hod,
touch down devel opi ng nethod, cloud devel opi ng method, and 5 the [ike.
Further, as to the structure of the charging means, the so-called contact
charging nethod is enployed in the first3@nbodinent, but it is needless to
say that the present invention is also applicable 10 to other conventi onal
chargi ng nmethods such as the one in which a netallic shield of aluninun1or
the like is placed on three sides of a tungsten wre, andlgﬁsltlve or

negati ve |onstﬁkﬁe93§%d Bhe BOFYFaGY o1 Ri HhE\BPELELORAL( KB h@%?@ﬁpmﬁre are
t f d th 15 of £ d t h t

i form . FuptRasos, FHE PAStageRr 1t e RS 7 ShaL B EHRERRES "The bl ade

t h d t t th
ype (char gl pguikgdey. sped 1igeo y%%°§£%c¥?§e5£§9e§?‘352?w e o s

for the ”Ethoéféﬁéméﬁﬁﬁahéé ébﬁeéﬁélduﬁhriﬁéﬁr QhehNg PQG&QSEQS'Eb¥e drum
t he cl eaning nmeans nay be constituted of a bl ade, fur brush, magneti c

brush, or g heopékitngAsrdes6£ihgdthé ahﬂmf§hﬂﬁﬁéﬁ918a§§oldtﬂﬁeao a3k the
present invention, there is provided a process cartridge and an i mage
form ng appar atussutnabthe aforementioned embodiment, on the side
opposite to the one where the contact points 119 - 122
are located, the frictional resistance generated on
one side of the cartridge by the contact points 119 -
10' 122 as the cartridge B is inserted into the image
fdrming apparatus A is distributed to the other side
as the drum shutter 18 is opened; in other words, the
resistance generated when the cartfidge B is inserted |
is evenly.distributed in the longitudinal directi&n of
15 ‘the cartridge B. Therefore, the cartridge B can be
smoothly inserted.

Further, as described in the preceding
embodiment, when all the contact points of the process
cartridge B are positioned on one and the same lateral

20 wall of the cartridge frame, and the piocess cartridgé
~B is placed under the elastic pressure generated by
the plate spring, it is possible tb provide stable

electrical connections between the contact points and
the corresponding contact point.members on the '
25 apparatus main assembly side. |
'Figure 28lillustrates an arrangement in which

the contact points are located on the side where the



therewith, wherein the operativity of the nmounting and -53- denpunti ng
Is inproved. Wiile the invention has been described with reference to the
-structures disclosed herein, it is not confined to the details set forth
and this 5 application is intended to cover such nodifications or changes
as may conme within the purposes of the inprovenents or the scope of the
followng clainms. 10 15 20 25 -54- WHAT14 S CLAIMED IS: 1. A process
cartridge detachably nountable to a nain assenbly of an imge form ng
apparatus, conprising: an el ectrophotographi c photosensitive nenber;
process neans actable on said photosensitive nenber; a cartridge frane; a
first projectiafiofemernguginedlienesdidb prsodamatead .t r iThyess raxtrarigement t he
mai n assenbly when the process cartridge is nounted to the nmain assenbly,

sai d first prd®edEe saifg santdstIBrPridlecthe shpmentioned

effects.
Further, in the preceding embodiments, the
5 process cartridge B is of a type which is used to form
a monochrome image, but the present invention is also .
applicable to a multicolor process cartridge, which
comprises two or more developing_meahs ahd is used to
form a multicolor imagé (image of two colors, three
10 colors, or full-color).
As for the'electrophotographic photosensitive
member, it is not limited to the aforementioned |
photbsensitive drum 7. The present invention is also
applicable to the following. To begin with, the
15 photoconductive material is usable as the
photosensitive.material. As for the bhotoconductive
matetial, amorphous silicon, amorphous selenium, zinc
oxide, titanium oxide, organic photoconductor (OPC),
or the iike, is usable. Further, as for the
20 configuration of a base member on which the
~photosensitive material is placed, a base member in
the form of a drum or a belt is used. For example,-in
the case of the base member of the drum tfpe, the
" photoconductive mate:ial is coated, deposited, or

25 placed by the like means on a cylinder of aluminum

| alloy or the like. |

As for the developing method, the present



first portion of said cartridge frame adjacent an axial end of said

phot osensitive nenber; a second projection-for positioning said process
cartridge relative to the main assenbly when the process cartridge is
mounted to the main assenbly said second projection being outwardly
projected froma second portion of said cartridge frane adj acent anot her
axi al end of said photosensitive menber;-%-confining contact surface, in
said cartridge frane, for contacting a first fixed portion of said main
assenbly and. cooperating with said first projection and second projection

to correctly position said process cartridge relative Lo said main
assenbl y. whed W& iHn, dss Sompatiitdge withyiarians el kM™h assenbl y,

wherei n said confin ng cqontact sug{a i s. provi ded adjacent .a front side of
sai d process SETHIREUTR A AT S, GRRIRSTE AR BiRFor vhen
sai d process %%rvté’l'ogﬁ%g 'mis Y t%g.stc% eh%élﬁéqu%%?ge'ﬁé%é \ %ﬁﬂ:r? side of
said process-cartridge-as 1S tdce substanti al 'y upwardl’y; char acteri sed
by the provi sidaanpfdemrogﬁ@sim&rﬁmt Wlowt! dearaoﬂi@,gs% Had [ rdige frame,
for contacting a second fixed portion of said main assenbly when said '
process cagtriyd@e likedenounted from said main assenbly, wherein said
-55- releasing contact surface is provided adjacent a front side of said
process cartridge w th Furghext, tas tHoe they ertenictdireeciff drhe rchdmging
substantially upwardly faced
means, the so-called contact charging method is
employed in the first embodiment, but it is needless
to say that the present invention is also épplicable
10 to other con#entional charging methods such as the one
in which a metallic shield of aluminum or the like is
placed'on three sides of a tungsten wire; and positive
or negative ions generated by applying a high voltage
to the tungsten wiré are transferred onto the surface
15 of the photosensitive drum to charge it uniformly.
Further, the aforementioned charging means
may be of the blade type, (charging blade), pad type,
block type, rod type, wire type, or the like, in
addition to the roller type described previously.
26 As for the method for cleaning the residual
~toner on the photosensitive drum; the. cleaning means
may be constituted of a blade, fur brush, magnetic
brush, or the like.
As déscribed in the foregoing, according to
25 the present invention, there is provided a process

cartridge and an image forming apparatus usable

therewith, wherein the operativity of the mounting and



side of said.process cartridge: wherein said rel easing contact surface is
di sposed upstream of said confining contact surface with respect to the
nmovenent direction, and said process cartridge is noved in a direction
crossing an axis of said photosensitive nenber when said process cartridge
is nounted or denounted. 2. A process cartridge according to Cdaiml,
wherein said first projection and secondsﬁrojection are coaxial. 3. A
process cartridge according to Claim1l or 2, wherein said first projection
and second projection are circular around a shaft for supporting said

phot osensitiv ss cartridge according to Claiml,
wherein said ?8%5“ ?ﬁ&gcéﬁténg %?lon is provided at each of end portlons
of said cartridge frangyhhtheSRRGRntdoAN AL Boell HRELLARA Wit

phot osensi tive membe process cartri ge according to aim1l or 4,

wherein said ¢aibirlBhe ¢8Ntae! le%E:'t‘aBeQaalﬁﬁlb%h' RRGeRAN, [ @N4s5. A
process cartridge according to Gaimb5, wherein the inclined portion is in

-a recess ext enditngonfihedmean tupsdetanls dett ¥ortth andoWhskr eam side with
respect to a mounting direction of said process cartridge. 7. A process

cartridge gccapgligatdofi dsmihtentiedeitn sawveérr ehehsmogiddebtdbnsool on s -

provi ded at
changes as may come within the purposes of the

improvements or the scope of the following claims.
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each of end portions of said cartridge frame with respect to an axial
direction of said photosensitive nenber. 8. A process cartridge according
to Caim1l1 or 7, wherein said rel easing contact portion has an inclined

portion. 9. A process cartridge according to Claim ﬂllﬂl‘ﬂuﬁlu’“uﬂt&ucl i ned
portion is in a recess extending froman upstream:sil v atiEbWHst r eam
side with respect to a nounting directionsgft said process cartridge. 10. A
process cartridge according to Claim1 or 3, wherein said first frane is
provided with an outwardly projected third projection, for guiding said
process cartridge, at. a position which is vertically above said first
projecti on whewHARI IS pCOAEMEDCRBt ri dge i s nounted to the main assenbly, and
said second frame is provided with an outwardly projected This is the

repl acenent sheet1Dat & proce&g- chotridgrdstachabiy mewntbif &P i d process
cartridge, at ﬁaﬂngéééﬂﬁ ghbghahsimgééiggﬂdﬂbgaggpgraaﬁs,second_projection
when sai d process cartr|& e I1s nounted to the main assenbly. 11. A process
cartridge accof@P¥$°% aim 1 or 10, wherein said first frame and second
frame are extended froram elleearbphotogtapit e phedvsanss tiee gremRRTsensiti ve

menber and cl eani ng rmﬁgybégyg hS§R¥iQEtahle on said photosensitive
membar;

a cartridge frame:
a first projection for positioning said
process cartridge relative to the main assembly when
o the procegs cartridge is mounted to the main assembly,
said first projection being cutwardly projected from a
first portion of said cartridge frame adjacent an

axial end of said photosensitive member;
, a second projection for positioning said ;
" process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly, .
sald second projection being outwardly projected from
a second portion of said cartridge frame adjacent
another axial end of said photosensitive member;

_ a confining contact surface, in said
.cartridge frame, for contacting a first fixed portion
of said main assembly and cooperating with said first

NN - projection and second projection to correctly position
' said process cartridge relative Lo said main assembly. .
when said process cartridge is mounted to said main

assembly, wherein said confiping contact surface is
| provided adjacent a front side of said process

T ca fe] W c o] movement direction thereof

‘when said process cariridge is mownted to the main
éssemblx in such a side of said process cartridge as
is faced substantially upwardly: -
cteriz visionjof:
a releasing contact surface, in said
cartridge frame, for contacting 2 second fixed portion
of said main assembly when said process cartridge is
damounted from S3id main assembly, wherxein said
This is the replacement sheet
L9 /é-i‘/ﬂ‘{ .
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resi dual toner remaining on said photosensitive nmenber—amd—winTh 13

swi ngably nounted to a devel oping unit containing devel

devel oping a latent inmage fornmed on said photosensiti veiﬂgm mﬂlmr u"er
containing portion for containing toner to be used by I»xd deve

means. 12. A process cartridge according to laim1, 3 or 10, mhereln sai d

first frame is provided with a fifth prOJegglon for guiding said process
cartridge, -projected outmardly'at a cOSltlon upstream o d Iqit
= = “trort- and said

proj ecti on w t FE2<R23RIEEFUSARE

second frane i o\ufieadid & : Raec i -"_"v ikiesai d process
cartridge, proj QutIaa), tiQ ﬁgés@d gtal_rLQ i nd
projection wt Crto €ss car ge noun |ng ectron. - 58-
13. A process c& j QEagS LR AR IH -e or 12 mhereln said first

frame and second fra”E_&m&relheﬁdﬁd'féxxasingebopmagtusutfa&n(ﬂs cont ai ns
devel opi ng nea for vel Qpi.n I t 0
phot osensitive if ﬁégaqﬂﬁgngﬁegfc%%é%Lcaay%ﬂin Fgﬁg o% contalnlng t oner
to be used by s th rasn 9589 ‘ ; ' 183fbunted to a
cl eani ng unit v@tﬁeg‘@wﬂﬁdgal s i eas ens it |d\te-enzembarcmmbmigeam ng nmeans
F eneovi NG T ESkfUAle [ ONY hERELEROD AV SRihall hBACHALE Yodizaber . 14, A

process cartridge accor wherein the main assenbly is
provided with ac#etsidge is mounted or demounted. :

2. A process cartridge according to Claim 1,

U ' wherein said first projection and second projection

are coaxial.

3. A-procese cartridge according to Claim 1 or
2, wherein said first projection and second projection
are circular around a shaft for supporting said

photosensitive member.

4. A process cartridge according to Claim 1,
wherein said confining contact portion is provided at

— " each of end portions of said cartridge frame with.
respect to an axial direction of said bhotosenéitive

member.

5. A process cartridge according to Claim 1 or
"4, wherein said confining contact portion has an

inclined portion.

6. A process cartridge according to Claim 5,

wherein the inclined portion is in a recess extending
This is the replacemem sheet
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gear for transmtting a driving force, and said process cartridge is

provided with a helical gear engageable with said hel ical-gear—ef—said—+ain

assenbly to receive the driving force for rotating sai'd phot [t
menber when said process cartridge is nounted to said: E"!ﬁ%ﬂgiﬂmumm
wherwi n engagenent between said helical gears is rel eas i

sai d process cartridge. .15. A process cangLdge det achably nountable to a
mai n assenbly of an image form ng apparatuS, conprising: an

el ectrophot ogr.aphi ¢ photosensitive nmenber; process neans actable on said
phot osensi tive nenber: -59- a cartridge frane; a first projection for

posi ti oni ng sai gledih 0K STpSeFddh MiEaé St GhaYE &OadPRsERbAmASS@ADLYthen the
process cartridge is nmounted to the nmain assenbly, said first projection

bei ng proj ect edrespaet dty anfowweingl dyretthonnonxsaiaf psekcdsghot osensitive
menber froma first frame of said cartridge franme adjacent an axial end of
sai d phot osensi¢cameridgeer; a second projection for positioning said
process cartridge relative to the main assenbly when the process cartridge
is mounted to the main assenbly, said second projection being projected

outwardly and coaxiﬂJIy Wi th an axis of said ghotosensitive menber froma
second frame of saitr car® rPXRECSS FR* tEfdeR Hpccording to Claim 1,

wherein said releasing contact portion is provided at
each of end portions of said cartridge frame with
. respect to an axial direction of said photosensitive

member.

8. A process cartridge according to Claim 1 or
7, wherein said releasing contact portion has an

inclined portion.

9. ' A process cartridge according to Claim 8,
wherein the inclined poition is in a recess e;tending
from an upstream side toward a downstream side with

_\\/ - respect to a mounting diréction of said process

cartridge.

10. A process cartridge according to Claim 1 or
3, wherein said first frame is provided with an
outwardly projected third_projection, for guiding said
process cartridge, at a position which is vertically
above said first projection whgn said process
cartridge is mounted to the main assembly, and said

second frame is provided with an outwardly projected
' This is the replacement sheet
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anot her axial end of said photosensitive nenber; a confining contact

- surface, provided on a top surface of said cartridge-frawg—af’EEEﬁ_BF”gﬁd
portions, for contacting a first fixed portion of said ' wmn'mu“d
cooperating with said first projection and second proj Em[mwm |y
position said process cartridge relative to said main assembly. %hén Said
process cartridge is nounted to said nain_ﬁggenbly, wherein said confining
contact surface is provided adjacent a froit side of said process cartridge

with respect to a novenent direction thereof when said process cartridge is
nmounted to the main assenbly in such a side of said process cartridg as is

faced substantigbhytWP¥P6sbYticNAT 86EC5L284nE8Yshh@ BrBKessOBaltridge,
rel easi ng contact portion, provided on a top surface of said cartridge

frane at each odteadppoitionsSwhioh £onvaetingldysasore saiadspebhgon of
said main assenbly to provide a pivot of rotation of said process
cartridge, wherpsajeciioneslsertasaiddgeocessecanbredgbr ds sendted o
assenbly, wherein said rel easing contact surface is provided adjacent a
side of said prokessetarassemelywith respect to the -60- novenent
direction in the substantially upwardly faced side of said process
cartridge. 16. A process cartridge according to Caim15, wherein said

first projection and second projection are circul gar _around_a_ shaft for
supporting said 1. A process cartridge accorglng o) glaim % or

10, wherein said first frame and second frame are
\;/ extended from a cleaning unit which contains'said
photosensitive member and cleaning means for removing
residual toner remaining on said photosensitive member
and which is swingably mounted to a developing unit
containing developing means for developing a latent
image formed on said photosensitive member and a toner

containing portion for containing toner to be used by

said developing means.

12. A process cartridge according to Claim 1, 3
~ or 10, wherein said first frame is provided with a
fifth projection,‘fof guiding said process carféidge;
: projectgd outwardly at a position upstream of said
first projection with respect to a process cartridge
mounting direction, and said second frame is provided
with a sixth projection, for guiding said process
- cartridge, projected outwardly at a position upstream
of said second projection with respect to a process

cartridge mounting direction.

This is 4he replacément sheet -
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phot osensitive nenber. 17. A process cartridge according to Craim 15,
wherein said confining contact portion has an inclined '

process cartridge according to Caim 17, wherein the |n$m|mﬂm¥mmlm1m“| bn
a recess extending froman upstream side toward a downst ream stdet wist h*
respect to a nounting direction.of said process cartridge. 19. A process
cartridge according to Claim 15, wherein 9sgd releasing contact portion has
an inclined portion. 20. A process cartridge according to Claim 19, wherein
the inclined portionis in a recess extending froman upstream side toward
a downstream side with respect to a nounting direction of said process

-61- cartridge. 21.13A prdeescess tcarys dge aaboxfing GaiCldin Wherei n said
first frame is provided with an outwardly projected third projection, for
gui di ng sai d pricbeythexegin isijd Lirst posane andisedond fxane calkey above:
said first projection when said process cartridge is nounted to the main

assenbly, and SFERA&DHHEFIT AAYSLORING BT WRICHFRRIERR y proj ected
o vert | cal Ly SRS dnsin Gro TP ot cved etiedge |
mounted to the o@is%i%'sb%ng;‘:lc}/s'ensitive member and a toﬁer containing
'portion for containing toner to be used by said
developing means and which is swingably mounted to a
cleaning unit which contains said photosensitive
member and cleaning means for removing residual toner

~ remaining on said photosensitive member.

14. A process cartridge accordihg to Claim 1,
wherein the main assembly is provided with a helical
geér for transmitting a driving force, and said
process cartridge is provided with a helicai gear
engageable with said.helical gear of said main
assembly to receive the driving force for rotating
N said photosensitive member when said process cartridge.

is mounted to said main assembly, wherein engaéémént
between said helical gears is released by.rotatibn of

said process cartridge.

.15. A process cartridge detachably mountable to ai

main éssambi} of an iﬁége forming apparatus,

comprising:

' an elactrophotographic photosensitive member;
process means actahle on said photaosensitive

member; S ST s
This.is-the replacethent sheet
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22. A process cartridge according to Claim115 or 21, wherein Said first-

frame and second frame are extended from a cl eaning . upj ' S
sai d photosensitive nmenber and cl eani ng nmeans for rengmlwmnmm]m'mgner
remai ni ng on said photosensitive nmenber and which is st ngald y mnosnted to a
devel opi ng unit containing devel opi ng neans for devel oping a | atent inage

formed on said photosensitive nenber and ap% ner containing portion for

containing toner to be used by said develo g nmeans. 23. A process
cartridge according to Claim15, 16 or 21, wherein said first frane is
provided with a -62- #ifarEphdgecdE@BR; for gui ding said process
cartridge, projected outyefiitst aircjeptibhi 68r Upssitivniclg said first
projection with_respect 0 S tLl Nt i Leection, and said
second frane ispﬁ(ﬁ%\e?%eﬁég}ﬁ&)éf s%%étéﬁ:gg%of"&e’gﬁf%n, nora%%w rrlﬁg&g%;d process
cartridge, proj&8peRrocesmrenstnidge dssmenhed pbe rthenmgins aegesblvnd

pProj ection withsegapectst OprofHcGRSS bedhl pEGPedBul (GutgraddloCanan. 24. A
process cartridge agcfoéjdl n%to c ai.m 1? 051%3 ndflSrein Sal dmfl St frame and
second frame ar S axtanted ™ POt & o8t ng  ihi R W o Seont &i B Vel opi ng
means for devel dppmgaafirserfrinemgd Seidedavhridgel fnageoedisrent camenber

and a toner Conkgi@linNgndoss igiid PhoteBbAsNtIde tierd;0 be used by said
devel opi ng means and which is %¥Aqublx.nnu ted to.a cleaning uni t which
cond p ion aid

contains sai d photosensi i Jec Or positioning s
process cartridge relative ta the main assembly when

the procass cartridge is wmountad to the main assemhly,
Y said sacond projection being projected outwardly and
coaxially with an axis of salid photosensitive member
from a second frame of said cartridge frame adjacent
another axial end of said photosensitive member;
a confining contact surface, provided on a
top surface of said cartridge frame at cach of end

portions, for contacting a first fixed portion of said
main assembly and cooperating with said first :
projection and second projection to correctly position
 satd process cartridge relative to said main assembly.'
when said process cartridge is mounted to said main

assembly, wherein said confining contact surface is

provided adiacent a fromnt side of said process
\/ _ i T vament di i
when said process cartridge is mounted to the main
8 ly in h 3 side of said process cartridge as

" is faced substantially upwardly;
characterized by the provigion of:

a releasing coantact portion, pravided on a
top surface of said cartridge frame at each of end

portions, for contacting a second fixed portion of
said main assembly to provide a pivot of rotation of

- 8aid process cartridge, whasn said process cartridge is
demounted from said main assembly, wherein said

relsaging contact surface is provided adijacent a front
side of said process cartridge with resgect to the

This is the replacethient "';s,i.'ié.ét
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menber and cl eani ng neans for renoving residual toner renarﬁrﬁg~eﬂ~sa+d____

phot osensitive nmenber. * 25. A process cartridge acc a|n115
wherein the main assenbly is provided with a helical gea I h
Wi

a driving force, and said process cartridge is provided
engageable with said helical gear of said main assenbly to recelve the
driving force for rotating said photosensitive menber when said process

cartridge -63- is nmounted to said main é@genbly wher ei n engagenent
between said helical gears is released by rotation of said process
cartridge. 26. A process cartridge detachably nmountable to a main

assenbly of an inage forn1ng quaratus
phot osensi tive FRMESERALESE 3

a cartridge fragldeaofi said py g : ; 5|t|on|ng sald process
cartridge relative to the naln assenbly when the process cartridge is
nounted to the nain assenbly, said first projection being projected
outwardly and coaxially with an axis of said photosensitive nmenber froma
first frame of said cartridge frane adjacent an axial end of said

phot osensitive nmenber; a second projection for positioning said process
cartridge relative 16.t hd pmpaeasscabtyidgenaccording to Claim 15,

an electrophotographlc

wherein said first projection and second projection
are circular around a shaft for supporting said

W photosensitive member.

17. A process cartridge according to Claim 15,
wherein said confining contact portion has an inclined

portion.

18. A process cartridge according to Claim 17,
wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with
respect to a mounting direction of said process

cartridge.

19. A process cartridge according to Claim 15,
‘wherein said releasing contact portion has an inclined

portion.

20. A process cartridge accbrﬁing to Claim 19,
wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with

respect to a mounting dlrectlon of said process
This is the- replacen‘&em sheet
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the process cartridge is mounted to the main assenbly, said second
projection being projected outwardly and coaxially wth: s of said

phot osensitive nmenber froma second frame of said cartri '
anot her axial end of said photosensitive menber; an out mgﬂg\“{\mﬂlﬁﬂmﬁm
third projection, for guiding said process cartridge, on ctiuvst ffantg
at a position, which is vertically above ggid first projection when said
process cartridge is mounted to the main assenbly; an outwardly projected
fourth projection, for guiding said process cartridge, on said second frane
at a position which is vertically above said second projection when said
process cartri dgeticsdgeunted to the nmain assenbly: -64- a fifth
projection, for guiding said process cartridge, projected outwardly from
said first frame at a position upstreamof said first projection with

respect to a process cartridge nmounting direction; a sixth projection, for
gui di ng sai d procedd-caft Pragessprar&cidge AT @ing tom&@aim 1G.st frane

at a position upstream of said second projectiaq ith respect to a process
cartridge nDunY’gﬁﬁeaPr §€H’of‘1,"r§tc%ﬁﬂ“ﬁi FISJ EEHV&QF\QSWQ’CQ” RaFY %on a

Lop, surface of p38ydoean! 05 LEBTE:chochcd! G Wl mlRolion et | 70
proj ection andcgeeefdgl! ObeChi PBsiRibh WRIkh 1ROVt kally above

said first projection when said process cartridge is

mounted to the main assembly, and said second frame is
provided with an outwardly projected fourth

projection, for guiding said process cartridge, at a.
position which is vertically above said second
projection-when said process cartridge is mounted to

‘the main assembly.

22. A process cartridge according to Claim 15 or
21, wherein said first frame and second frame are
extended from a cleaning unit which contéins said
\J photosensitive member and cleaning means for removing
‘'residual toner remaining on saié photosensitivé'mémber
and which is swihgably mounted to a developing unit
containing developing means for devéloping a latent
image formed on said photosensiti&e member and a toner
containing portion for containing toner to be used by

said developing means.

23. A process cartridge according to Claim 15, 16
or 21, wherein said first frame is provided with a
| This is the replacement sheet
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said _process cartridge relative to said nmain assenbly;‘mﬁéﬁ'§§TH—BFBE€gg_
cartridge is nounted to said main assenbly, wherein sai L u“twnﬁct
surface is provided adjacent a front side of said proceg\‘nm“\lWI“E
respect to a novenent direction thereof when said process cartkidye §s*©
nmounted to the main assenbly in such a side of said process cartridge as is
faced substantially upwardly; characterizgg_by the provision of: a
rel easi ng contact portion, provided on a top surface of said cartridge
frame at each -of end portions, for contacting a second fixed portion of
said main assenbly to provide a pivot of rotation of said process
cartridge, whentsptnl g¥OFasSisi) (o€ Gfui$inle n®ad egrbeess Seadt Fedge,
assenbly, wherein said rel easing contact surface is provided adj acent a
front side of spuralqutoa®ssutoddidl¥oet va tposkspentupsttbamnofesand direction
in the substantially upwardly faced side of said process cartridge.
- -65- 27. A prociissst o] eliel o ovith mespeck aton Qepronesei pashriddger st
proj ection and second projection are circular around a shaft for supporting
sai d phot osensiRQURtiRgrstkrecigion A @ ceatd csgeerdgbrame ol 8 Rgovddedai m 26,
wherei n said confining contact portjon Q?s an j&flined_gortion. 29. A

H rtion is in

process cartti dfEtB@ AR RIPI8SEIADE, f R TR P9 SHY | PRREEDS

a recess eXtE”Kgégkridge, projected outwardly at a position upstream
of said second projection with respect to a process

cartridge mounting direction.

\ 24. A process cartridge according to Claim 15 6r
23, wherein said first frame and second frame are
extended from déveloping unit which contains
develéping means for developing a latent image formed
on said photosensitivg member and a toner containing

- portion for containing toner to be used by said
developing meahs and.which is swingably mounted to a
cleaning unit which contains said photosensitive

~— member and cleaning means for removing residual toner

P

remaining on said photosensitive member.

25. A.process cartridge according to Claim 15,
wherein the main assembly is provided with a helical
gear'for transmitting a Qriving force, and said

* process cartridge is provided with a helical gear
engageable with said helical gear of said main
assembly to receive the driving force forff0£ating“

said photosensitive member when said process cartridge
This is the replacetment sheet
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froman upstreamside toward a downstreamside with r

direction of said process cartridge. 30. A process cart/pi ' to
Claim 26, wherein said rel easing contact portion has an][l ﬁﬁugmﬁh !{Eﬂm
31. A process cartrjdge according to Cl aim 30, wherein <Ll on

Is in a recess extending froman upstreamside toward a downstream si de
Wth respect to a nounting direction of said process -66- cartridge. 32.
A process cartridge according to C aim 26, Wherein said first franme and
second frane are extended froma cleaning unit which contains said

phot osensi tive nmenber and cl eani ng means for renoving residual toner

remai ni ng on said ﬂgghqgan%SEEg d”ﬁ%@ﬁra%@gmpgpchwh%r%ﬂhﬂ@%%%&eﬁﬂﬂﬂ;ed to a

devel opi ng unit contal ning vel opl hg neans ‘devel opi ng atent i nage
formed on said peewesanshtidvaereeler BQ‘saiTso'i%ﬁ.e%%@tdah? RS RO B or
containing toner to be used by said devel opi ng neans. 33. A process
cartridge accor dag peocessncaGrrigeci n said first frame and second frane
are extended from devel opi ng unit which contains devel opi ng neans for

devel oping a | atent image fornmed on said photosensitive nmenber and a toner

containing portion_for containing toner to be used _by said devel opi ng neans
and which i s swingdfty rbRREESE A EFLdge fptachably mountable to a .

main assewnbly of an image forming apparatus,
'comprising:

an electrophotographic photosensitive member;

pracess means actable on said photosensitive
member:;

a cartridge frame;

a first projection for positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
sald first projection being projected outwardly and
coaxially with an axis of said photosensitive member
from a first frame of said cartridge frame adjacent an
axial end of said photosensitive hénber;

. a sacond projection for positioning said
Pprocess cartridge relative to the main assembly when
the process cartridge is mounted ta the main assenbly,
. saild second projection being projected outwardly and
coaxially with an axis of said photosensitive membex
from a second frame of said cértridge frame adjacent
another axial end of said photosensitive member;

an outwardly projected third projection, for
. quiding said process cartridga, on said first frame at
a position, which is vertically above said first
- projection when said process cartridge is mounted ta
the main assembly;

an ocutwardly projected fourth projection, for

guiding said pruéess cartridga, on said sacond frame
at a position which is vertically above said second
projection when said process cartridge is mounted to

the main assembly: : .
This is the replacement sheet
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unit which contains said photosensitive nenber and cl eaning neans for
renmovi ng residual toner renmaining on said photosensitive nenber. 34. A

process cartridge according to Claim26, wherein the mmlltmmu;u"
provided with a helical gear for transmitting a drivi mll d
-67- process cartridge is provided with a helical gear *enfageald e wi t'h sai d
heli cal gear of said main assenbly to receive the driving force for
rotating said photosensitive menber when s&fd process cartridge is nmounted

to said nmain assenbly, wherein engagenent between said helical gears is
rel eased by rotation of said process cartridge. 35. A process cartridge

according to Caiml, 15él if%ﬁ ¥_yg é&&éal%zpaqﬁgiﬁgrrggﬁ ﬁP&E s the

phot osensi tive menber, charg neans” or eanlng
meas. 36. A pr o‘é%%‘%né&ﬁ'r redes é@r@‘l‘ﬁ@aﬁix}fﬁ% gal SfEFSQGfrmr ein said

process neans ceptfigssitionphpkesaani ¢f ikt prdjactiensiiane of

char gi ng neans, dg % n gé Gd?® 3§ Cess
cartridge accor %ee Pmd]% %‘i‘%ﬂﬁfg Qa E %erel %ﬁg iﬁ?é‘éie)é!g means
contains at |east said m@tmngrgﬂv@tmmeﬁorawiéew 8plAgeyReAre 38. A
process cartri dggreheidfd)alpns jeeeatobhtwd a8y Ficn &&aanbhyseffm nmage
form ng apparatyu sai I n_assenb Yo ay, e
transmtting dr‘?@ﬁ‘lgpqs t &n é’g?’grﬁ%ce};s cla%ﬁts%c nd rnﬂg élon mth
respect to a process cartridge mount;ng a;rection.
a confining contact gurface, provided on a
top surface of said cartridge frame at each of end
N portions, for contacting a first fixed portion of said
main assembly and cooperating with said first
projection and second projection to correctly position
sald process cartridge relative to said main assembly,

when said process cartridge is mounted to said main

assembly, wherein said confining contact surface is
provided adjacent a front side of said process
cartridge with respect to a movement direction thereof

when said process c ridge i ed to
ass ly in such a side of said vrocess cartrid

1s faced substantially qgwardlz;
characterizsd by the provision of:

a raleasing contact portion, provided on a

N\ ~ top surface of said cartridge frame at each of end
portions, for contacting a second fixed partion of
said main assembly to provide a pivot of rotation of

_',' said process cartridge, when said process cartridge is
demounted from said main assembly, wherein said

releasing contact surface is provided adjacent a front |
side of said process cartridge with regpect to the :

Jovement direction in the substantially upwardly faced
side of said process cartridge.

This is the replacement shedt
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an el.ectrophot ogr aphic photosensitive drum chargi ng neans for charging

sai d photosensitive drum - 68- " devel opi ng neans for denn!“ﬂllﬂl““ﬂ' ﬂ'

i mage fornmed on said photosensitive drum cleaning neans

residual toner fromsaid photosensitive drum a helical gear ‘enjaglabie *

with said helical gear of said nain assenbly to receive the driving-force

for rotating said photosensitive nenber m@gg_said process cartridge is

nounted to said main assenbly; a cleaning Trame which contains said

phot osensitive nmenber, said chargi ng neans and sai d cl eaning neans; a

devel opi ng frane contai ning said devel opi ng means and a toner containing

portion for containing toner to be used by said devel opi ng neans, wherein

sai d devel oping frane is swingably nmounted to said cleaning frane; a first

projection for positioning said process cartridge relative to the main

assenbly when the process cartridge is mounted to the main assenbly, said

first projection being projected outwardly and coaxially with an axis of

sai d photosensitive drumfroma first frame of said cleaning frame adjacent

an axial end of said photosensitive nenber; a second projection for

positioning said .
: 27. A process cartridge according to Claim 26,

wherein said first projection and second projection

are circular around a shaft for supporting said

photosensitive member.

28. A process cartridge according to Claim 26,
wherein said confining contact portion has an inclined

portion.

29. A process cartridge according to Claim 28,
- Wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with
respect to a mounting direction of said process

/ cartridge.

30. A process cartridge according to Claim 26,
wherein said releasing'contact portion has an inclined

portion.

31. A process cartridge according to Claim 30,
.\ wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with

respect to a mounting direction of said process
. This is the replacement sheet
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process cartridge relative to the main assenbly when the process cartridge
s nounted to the nain assenbly, said second projection being projected

outwardly and coaxially with an axis of said phot o:ﬁlﬂ]”ﬂﬂﬁlﬂ”lﬂﬂﬂ ma
second frane of said cleaning frame adjacent anot heyf i loa k i d
phot osensitive nmenber; an outwardly projected third prOJectiBn,sfor gui di ng

said process cartridge, on said first frapggat a position, which is
vertically above said first projection when said process cartridge is
nounted to the main assenbly; -69- an outwardly projected fourth
projection, for guiding said process cartridge, on said second frang at a
position which dé&ﬁgxdgégﬂ | y above said second projection when said process
cartridge i's mounted to the main assenbly: a fifth projection, for guiding
said process cartridge, projected outwardly froma first frane of said
devel oping frane at a position which is upstreamof said first projection
with respect to a pidcess rrcessigmmoridde@ctordingntandlabmclbi s

adj acent an end in a direction of the axis of said photosensitive drum a
si xth projecti dthexedn fEaif g sk £ gang and c%ﬁ'%‘?fﬂ%lgg?&fﬁ opretextendedrdl y
froma second ﬂé?ne of said,develggjng_frane at_a position which is
upstream of saiTF9® & iCLFVRG | YH WiWH TR FRE21RS S}t cess cartridge

rount i ng d'rfﬂﬂgﬁgkggg$51'féglﬁgggafﬂgﬂﬁ cleaning means for removing

residual toner remaining on said photosensitive membef
and which is swingably mounted to a developing unit
containing developing means for deﬁeloping a létent
image formed on said photosensitive member and a toner
: céntaining portion for containing toner to be used by

said developing means.

33. A process cartridge according to Claim 26,
wherein said first frame and second frame are extended
from developing unit'which contains developing means
for developinQ a latent image formed on said

.kd’ - photosensifive member and a toner containing portion
for containing toner to be used by said develoé{ng
means and which is swingably mounted to a cleaning
unit which contains said photbsensifive member and
cleaning means for'removing residﬁal toner remaining

on said photosensitive member,

34. A process cartridge according to Claim 26,
wherein the main assembly is provided with a helical

gear for transmitting a driving'férce, and gaid
| This is the replacement sheet
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another end in a direction of the axis of said photosensitivé druny a

confining contact surface, provided on a top surface ' i '
frame at each of end portions, for contacting a firstTﬂIﬂﬂH@“ll““ﬂlWﬂ“ sai d
mai n assenbly and cooperating with said first projecticen andusecorsd *
projection to correctly position said process cartridge relative to said
mai n assenbly, when said process cartridgqéfirnnnned to said main
assenbly, wherein said confining contact surface is provided adjacent a
front side of said process cartridge with respect to a novenent direction

t her eof when said process cartridge is nounted to the main assenbly in

such a side of prodeREOCATErAGE 180 rRAYided 349t FndAdd1Rldeaipvardl y:
characterized by the provision of: a releasing contact portion, provided on
a top surface obngaigéabaie! Widge shidmhedli cadc lyealr & guird imdin for
contacting a second fixed portion of -70- said main assenbly to provide
a pivot of rotaaseembilysiodrecedees ther driddag floewes fiar prodedsiagcartri dge
is denpbunted from said main assenbly, wherein said rel easi ng contact
surface is provsadd alipiosensitivenmegbgxr whemqis@igt mrenessaraadtiyslas t h
respect to the novenent direction in the substantially unwardly faced side
of said processi€aPPPPEge: tRhErdA, MG GEFEMP at edn engagementyears is

rel eased by upwgggwgg%agggg %Ll%%%q %%%%%S§s released by rotation of

said process cartridge.

35. A process cartridge according to Claim 1, 15
or 26, wherein said process means contains the
photosensitive member, and charging means, developing

means or cleaning meas.

36. A process cartridge according to Claim 1, 15
or 26, wherein said process means contains the
photosensitive'member, and at least one of charging

means, developing means and cleaning meas.

37. A process cartridge according to Claiﬁﬂl,.ls
or 26, wherein said process means contains at least

‘said photosenéitive member and developing means.

38. A process cartridge detachably mountable to a
. main assembly of an image forming apparatus, said main
assembly having & helical gear for transmitting
driving force, said process cartridge coﬁprising:
an alaectrophotographic photosensitive drum;
charging means for chayg;ng said _ o
photosensitive drum; This is the replacement shaet
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cartridge. 39. A process cartridge according to Caim
first projection and second projection are circular ar
supporting said photosensitive nmenber. 40. A process c
Claim38, [err] -71- wherein said confining contact

38, wherein said

SRR, <o

por t¥i ok h#s an *

i nclined portion.. 41. A process cartridge according to Caim40, wherein

the inclined portion is in a recess extenggdig from an
a downstream si-de with respect to a nounting direction
cartridge. 42. A process cartridge according to Caim
rel easi ng contact portion has an inclined portion. 43.

upstream si de toward
of said process
38, wherein said

A process cartridge

according to Claim42, Waeetbpihiiemedd ifoaddeeelopingSailntintecess

extending from mr#éggogrgﬁ%? 8hd§aiawﬁ&[°%°&%\g_@§&§_eagﬁfﬁi

nounting directto process car

de with respect to a

n" appar at us accordi ng

to Caim38, wherein outde=gingePes’s Fos FEFONLPG: TRFETERY i%Rednd sai d
second proj ect i HromMifail photdBedBitivergydeg of said third projection and

fourth projection are 339héélZaQnyéaQ“é¥4§§5%§§reg;tﬁrgagafiéliééy“n | engt hs

of said fifth projection and said®sixt i on-ar
gear of said main assembly to receive the

driving

force for rotating said photosensitive member when

said process cartridge is mounted to said
assembly;

main

a cleaning frame which contains said
Y] photosensitive member, said charging means and said

cleaning means;

a develcping frame containing said developing?
means and a toner containing portion for comtaining '

toner to be used by said developing means

» Wherein.

said developing frame is swingably mounted to said

cleaning frame;

a first projection fer positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,

.said first projection being projected outwardly and
coaxially with an axis of said photosensitive drum
from a first frame of said cleaning frame adjacent an

W, ' axial end of said photosensitive member;

a second projection for positioning said
procass cartridge relative to the main assembly wher
the process cartridge is mounted to the main‘a§§embly,

said second projection being projected autwng}y and

-~

coaxjially with an axis of said photosensitive drum
from a second frame of said cleaning frame adjacent
another axial end of said photosensitive member;

an outwardly projecteq third projectibn, for .
guiding said process cartridge, on said first frame at
a position, which is vertically above said first

projection when said process cartridge is
the main assembly;

mounted ta

This i$ the replaqen:aent Qﬁéet
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15.0 - 41.0; and widths thereof are 1.5 - 10.0mm "“TTZ‘ﬁﬁ}-4¥L¢nmg§
forn1ng apparatus for formng an image on a recordin I Si ng:
a first fixed portion; a second fixed portion; nount ﬂmﬁ'ﬂﬂ" ﬁiﬂnti ng
a process cartridge, sai d process cartridge |nclud|n

el ectr ophot ogr aphi ¢ phot osensitive nenber; process neans actable on said
phot osensitive nenber: a cartridge frane;_% first projection for
positioning said process cartridge relativée™to the nain assenbly when the

process cartridge is nmounted to the main assenbly said first projection
bei ng outwardly projected froma first frame of said cartridge frane

adj acent an axial end ofaﬁ%&mlgsgasuétwdmmh pa-asaeemdnprmﬁctlon
for positioning said roc s cartridge.r atlve to . ssenbly when
the process car BPEEY® |§a’ffiuﬁﬁ°&f§so°gﬁ§ ﬁg e% y,se§3 g g

proj ecti on bei ngtoat pasiitiomprdjicit d& ﬁreumgab&cahpw mdofsesan@ cart ri dge

frame adjacent §&93E&£1@9§Iﬁ{e@%m‘ p¥okdsehed peertdd i1se moRieed; tg confining
contact surface |n said cartngg frame, for contacting a first fixed
M

portion of said*RBi MR LITd cooperating with said first projettion
and second proj ection toachifgrErpjeetiononfenighigliocesaidartrecese relailve

to Sa'd mai N asggbbYage, projected outwardly from a first frame of
said developing frame at a pesition which is upstream
of said first projection with respect to a process
cartridge mounting direction and which is adjacent an
s end in a dirsction of the axis of said photosensitive

drum;

& sixth projection, for guiding said process
cartridge! projected outwardly from a second frame of
said developing frame at a position which is upstream
of said first projection with respect tov a precess
cartridge mounting direction and which is adjacent
another end in a direction of the axis of said
photosensitive drum;

a confining contact.surface, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a first fixed portion of said
main asSeﬁbly and cooperating with said first
projection and second projection to correctly position =
said process cartridge relative to said main assembly,
when said process cartridge is mounted to said main

. assembly, wherein said confining contact surface is
v provided adjacent a front side of said process

cartridgp-wigg reggegt ta a movement direction therea;

when said process cartridge jis mounted to the main
ly in such a si of said proc ri

is faced sub:
characterized by the provigion of:

N _ a releasing cantact portion, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a second fixed portion of

This is the r'eplacei'hent sheéf
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when said process cartridge is mounted to said nmain-assenbly,  wherein said
confining contact surface is provi'ded adjacent a front side of said process

cartridge with respect to a novenent direction theri"“ m““numiml cess
rocess

cartridge is nounted to the main assenbly in such
cartridge as is faced substantially upwardly; feedi ng means for % eédi ng the
recording materi al ; -73- characteri zed th rovision of: a rel easing
contact portion, in said cartridge frame, for contacting a second fixed
portion of said main assenbly to provide a pivot of rotation of said
process cartridge, when said process cartridge is denmounted fromsaid nmain
assenbly, where e ggmp n r diacent a
front side of sglgéa%%%:%ségcar 8’ g:%eb\?\ngf'ﬁaérle;sﬁec dfﬂg\&%gggﬁe% direction
in the substant Fﬂ#ﬂypmﬁjlﬁaﬁ%é@esmﬁe%fs% PINEESs sagtridgeiges 46.
An inmege forn NgeRBRRtEd Ubrdmsdiel Hallf a8sedlsle, __@ﬂ:_g_g;_mang material ,
conprising: a first flxed rtloré' % second f|x.e£ oart.lao { means
for nmounting a . ‘ : oo T
el ectrophot ogr aghde aficsaid pgadess car % 1w garect hoi bhe
photosensitive fig¥BMént direction in the substantially ugwardly faced.

ide of said process cartrid

wherein engagement between said helical gears
is released by upward rotation of sald process

cartridge.

39. A process cartridge according to Claim 38,
wherein said first projection and second projection
are circular around a shaft for supporting said

photosensitive member.

40. A process cartridge according to Claim 38,
This is the replacement sheet
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a cartridge franme: a first projection for positioni'ng sald process
cartridge relative to the main assenbly when the pro ﬂ

mounted to the nmain assenbly, said first projection ;m'mmu“mu Htuilm
outwardly and coaxially with an axis of said photosensiticvetnehber from a
first frame of said cartridge franme adjacent an axial end of said

phot osensitive nenber; a second prOJectlon fior positioning said process
cartridge relative to the main assenbly mhe& the process cartridge is
nmounted to the main assenbly, said second projection being projected
outwardly and coaxially wth an axis of said photosensitive nenber froma

second frame OfwﬁétélﬁaéﬁihdHSnEEﬁﬂﬁ adbacaet ?BQEE%& weAlan® i cafi nady d
phot osensitive nmenb - a con i ning contact surface provided on a

top surface of §atd1§a[tr|dge frame at each of end portions, for contacting
a first fixed portion of said main assenbly and cooperating with said first
projection and second projection to correctly position said process
cartridge relative to said nain assenbly, when said process cartridge is
mount ed to sai d nmai Alassanbrgceslecertiridge ecebirdiimg donCleimsélf,ace is

provi ded adjacent a front side_ of said process cartridge with respect to a
novenent direct VRATeHB ERE &ﬂ§ﬁ1§8¢dPﬁF§ée§sléaFPrPdﬁ@cﬁ§5nﬁﬁﬁF€§1P6 t he

mai n assenbl ip such a side of sai.d process cartridge as i.s fa
substantlaII§ ugﬁﬁ?d 9 upstream s?de owara a 3owns %eam side w&%g

respect to a mounting direction of said process

\_J cartridge.

42. A process cartridge according to Claim 38,
wherein said releasing contact portion has an inclined

portion.

43. A process cartridge according to Claim 42,
- wherein the inclined_portion is in a recess.extending
from an upstream side toward a downstream side with
respect to a mounting direction of said process

cartridge.

44.' An,apparatus accoiding to q1aim 38, wherein
outer diameters of said first frojection and.saia
second projection are 7.5 - 10.0mm} lengths of.said
third projection and fourth projection are 3.0 -
17.0mm; widths thereof are 1.5 - 7.0mm; lengths of
said fifth projection and said sixth projection are

15.0 - 41.0; and widths thereof are 1.5 - 10.Omm.

. “Thisis the replacement sheet
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feeding neans for feeding the recording material; characterized by the

provi sion of: a releasing contact portion, provided on lnnil _IH
said cartridge frame at each of end portions for cont aunma mmﬁ” xed
portion of said main assenbly to provide a pivot of rot#tion ‘of "safd *
process cartridge, when said process cartridge is denmounted fromsaid majn
assenbly, wherein said releasing contact surface is provided adjacent a
front side of said process cartridge mﬁth'?@Spect to the novenent direction
in the substantially unwardly faced side of said process cartridge. 47.

An image form ng apparatys for fqrmng an image on a recocrding material
conprising: a fi rs?gfi X ﬁﬁﬁqeo ;orglggczg%a %(uesd Sgr FPSﬁ?‘ng ngé75- nount i ng
means for nount imgga oo osacarding sgterial d geepmdsdngartridge i ncluding;,
an el ectrophot ographi ¢ phogosansiitiepsBrbes; process neans actable on said
phot osensitive nmenber; a cartri a first projection for

dge frane; i
posi tioning said processac%ﬁctqnfdd%é’qegl BPFYEOR% the nmin assenbly when the
process cartridge i s noumwtting meensafor agouniting as@irdceésSsst proj ection

bei ng proj ect ed.Quippaghy Sk rdtedt! ¥arti{udd iddinadhgsai d photosensitive - -

menber an electrophotographic photosensitive member;
process means actable on said photosensitive
membex;
a cartridge frame:
" a first projection for positioning said

process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly.
said first projection being ocutwardly projected from a
first frame of said cartridge frame adjacent an axial
end of said photosensitive member;

a second projection for positioning said

proceséﬂéarfiidge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said second projection being outwardly projected from
a second frame of said cartridge frame adjacent
another axial end of said photosensitive member;
a confining contact surface, in said

\_ | cartridge frame, for contacting a first fixed portion
of said main assembly and cooperating with said first
projection and second projection to correctly position
said process cartridge relative to said main assembly,
when said process cartridge is mounted to said main

: assembly, wherein said confining contact surface is

i\

rovided adj t £ i sald proces
cartridge with respect to a movement direction thereof
sai r rtri i un h
- agse in side of said process cartridge as

is faced substantially upwardly;
. feeding means for feeding the recording
material;

This is the replacement sheet
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froma first frame of said cartridge frane adjacent a

phot osensitive nenber; a second projection for positionj '
cartridge relative to the main assenbly when the pr_ocesHmm"mnHﬂEﬂm
nounted to the main assenbly, said second projection belwg raj eamte *
outwardly and coaxially wth an axis of said photosensitive nenber froma
second franme of said cartridge frane adjagg t anot her axial end of said
phot osensi tive menber; an outwardly projected third projection, for guiding
said process cartridge, on said first frane at a position, which is
vertically above said first projection when said process cartridge is

nounted to the mai n asseghiyacBdridddVikde befdath fagurt h projection, for
gui di ng sai d process cartrlg e._on s |§ C ng i ane, a% a Jposition which is
vertically above said seEOﬁﬁgﬁ‘%’jr&ﬁ%g a%ﬁeﬁosgléfl'prloncesgs"dcart ridge is
mounted to the waxtridgenbrgmea faxdf wenyegkéngi dnsedand duixgdngoshien process
c?rt ri gg]ge, p[ 0] @t QQi_auw@ﬁ?éF]ysémry fe%lt gdrbiigé irﬁi%'ta:oﬁé@@&tibﬁ?_ upstream
of sai irst prqj ection w respect. to rocess cartridge pounting

i rection:  a si ShSRLS; BEDPORS GRACAIGR: iR AL Gice s FaFT Byeee

proj ect ed out waridl yefiountedi firdm retid made assemplyi twhereipssagdm of said

second proj ecti codPict Giialel PspPERPLESS Afiadeh®08 FRURE | NO
direction; a con |n|ng on a Q' I de :
side of said process cartridge with respect to the

movement direction in the substantially upwardly faced
side of said process cartridage. '

46. An image forming apparatus for forming an
image on a recording material, comprising:
a first fixed portion:
a second fixed portion;
mounting means for mounting a process
cartridge, said process cartridge including;
" an electrophotographic photosensitive member;
process means actable on said photosensitiwve
" member;
_ a cartridge Irame: :
oS o .. a first projection for positioning said
process cartridge relative to the main assembly when -
the process cartridge is mounted to the main assembly,
said first projection being projected outwardly and
coaxially with an axis of said photosensitive member
from a first frame of said cartridge frame adjacent an
axial end of said photosensitive member;

a second projection for positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said second projection being projected outwardly and
coaxially with an axis of said photosensitive member
from a second frame of said cartridge frame adjacent

- anathaer axial end aof said photpsensitive member;

*
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top surface of said cartridge franme at each of end
a‘first fixed portion of said main assenbly and cooperatimw’th said first
ol

proj ection and second projection to correctly pOSifiﬂwﬂ "ﬂﬁﬂmﬁmé -
I 'S

cartridge relative to said nain assenbly, when said
nounted to said main assenbly, wherein said confining contact"suffate is
provi ded adjacent a front side of said procgss cartridge with respect to a
novenent direction thereof when said proces$ 4Eartridge is mounted to the
mai n assenbly i.n such a side of said process cartridge as substantially
upwardl y: feeding neans for feeding the recording material; characterized
by the provision of:.a r leBg:0QN fedid rQyj top surface
of said cartridge frane ?t%gggﬁaégge%%%éoﬁ%%gﬁgrB%%gtf&e:%(?i%rfg % segond
fixed portion of “FRiWPIFET 8§s§ﬁﬁ?y°?¥¢%§qﬁﬂ d&ap=ppyorash eHted on of said
process cartri dgeprviums,s#iod poncastimdrd riidge ifIxdanpopt sh fgpmasa d main
assenbl y, wherei i ' 5$§ﬁ. LS Rrovided adjacent a
front side of séﬁﬁﬁ95%3%§§&§§??§i§§§5mnt’§#£§§§§15§89t %r%%venent di rection
in the substanti%lm%m angl sgeerd Rrpiesition gopeorrestimmasidden . - 77-
48. An inmge fosaidpmieRasatstiodgé orsliaig veN toTBEEd Ofia fn FA5sabIRg

material, conpr iﬁé}g:seﬂdf b&ggzeggxggr{)?{édeoq_’s mounted to said main
assembly, wherein said confining contact surface is
rovided adjacent ont side of said ocess
cartridge with respect to_a movement direction thereof E

-~/ when said process cartridge is mounted to the main

assembly jp such a side of said process cartridge as
is faced subgtantially upwardly:

feeding means for feeding the recording

material;
' characterized by the provision of:

a releasing contact portion, provided on a
top surface of said cartridge frame at each of end
-portions, for contacting a second fixed portion of
said main assemhly to provide a pivet of rotation of
said process cartridge, when said process cartridge is
demounted from said main assembly, wherein said !

. releasing contact surface is provided adjacent a frggt?
: . 1
7 gide of said process cartridge with respect to the

movement direction in the subgtantially upwardly faced
side of said process cartridge. o :

- 47, An image forming apparatus for forming an
. _image on a recording material, comprising:
' @ first fixed portion;
a second fixed portion:' This is the replacement shesat
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a second fixed portion; mounting nmeans for nmounting a process cartridge,

sai d process cartridge including; an el ectrophotogr \ |ve
drum chargi ng nmeans for charging said phot osen5|tl|mmﬂmmmm m
nmeans for developing a |atent inage forned on said otcosensKti ve rum
cl eani ng means for renoving residual toner from said photosensitive drum a
hel i cal gear engageable with said helical gear of said main assenbly to
receive the driving force for rotating sait’Photosensitive nenber when said
process cartridge is nmounted to said main assenbly; a cleaning frame which
contai ns said photosensitive nenber, said charging neans and said cleaning

neans; a devel opi ng framg,&ant; q.idﬁhggﬁafgr%g@‘{ Q %eg and a toner
cont ai ni ng portlon for cont.al nj Ng toner to be use 5% ﬁgg devel opi ng
‘1

means, wherein sSREEERIR oA PEIRESE SCRGF TR o said cleaning
frame; a first projectiond elgzophohograshic ghrareensiiiivei vepberd at i ve

1o the min assenbly vherpidibdy Heans Getdbidds 'sui®hbedsthsi bfvd™ 1

assenbly, said first prOJectlon el ng project outwardly and coaxially
with an axis of ®8fBePhot osensitive drumfroma first frame of said
cl eaning frane adjacent asn cadtalidegedfeamsai d phot osensiti ve nenber;

a first projection for positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly, -
said first projection being projected outwardly and

o coaxially with an axis of said photosensitive member
from a first frame of said cartridge frame adjacent an
axial end of said phqtosensitive.member;

a second pro}ection for positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,

- said second projection heing projected autwardly and
coaxially with an axis of said photosensitive member
from a second frame of sajid cartridge frame adjacent
another axial end of said photosensitive member; . ;

an outwardly projected third projection, for i
guiding said process cartridge, on said firxst frame at
a p051tion, which 1s vertlcally above said flrst

L - projection when sa1d process cartridge is mounted to
" the main assembly;

an outwardly projected fourth projection, for
guiding said process cartridge, on said second frame
at a position which is vertically above said second

' projection when said process cartridge is mounted ta
tha main assembly: '

a fifth projection, for guiding said procass
cartridge, projected outwardly from said first frame
at a position upstream of said first projection with
respect to a process cartridge mounting direction;

a sixth projection, for guiding said process
cartridge, projected ocutwardly from said first frame

at. a position upstream of said second projection with
Thls is the replacement sheat
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-78- .a second projection for positioning said process—eart+idge—+relattve to

the main assenbly when the process cartridge i s nounte '
assenbly, said second projection being projected out mﬂwmalﬂabmmlly
with an axis of said photosensitive drumfroma second LOT % .

cl eaning frame adj acent another axial end of said photosensitive.nenber; an
outwardly projected third projection, for_guiding said process cartridge,
on said first frame at a position, which is vertically above said first
projection when said process cartridge is nmounted to the nmain assenbly; an
outwardly projected fourth projection, for guiding said process cartridge,

on said second FEERECHtl® HPHAGESS FAFERIIES RIWNtdRg Piz86%EoR4Ai d second

proj ection when said progeassnfising degtast Runiek .t @rokedadi enassenbly; a
fifth projectio f L di o] C | ; oj.gc outwardly
froma first frgﬁg g‘%r‘g%i:% C;c}‘gv%lggpf:%‘q?f%% ‘g{é‘ﬂgé %g:gietafgénbghl&g I S upstream
of said first pPOFEteR®n L@1 [FandasEingt d £inidedsed: portiaBechividkd ng

dihrtect i on ?_nd V\/glaﬁh-é§séﬂ$%ﬁ@ﬁd @aotg_aelai'cf?@ ﬂiftﬁ?&i@ﬂ foksthe axis of said
phot osensitive dru Si X projection 0 | di ng _sai.d._process
cartridge, proj Bg?g%cgﬂ?%w fﬁélpg Srg%%%%%o’?&aomec fregglgﬁ ﬁ%v’élfsz'o tng frane
at a position weetf Pzocess raarhrdfgeardlative ¥ Faick meinwpssemlispect to a
process cartri dgReADE d NEkrdlidadC et rddge Wi Glodrftaddjtaceatgamaider end in a

direction of thgsgégglff fﬁgéﬁ;g said confining contact surface is
Jprovided adjacent a front side of said process
L cartridge with respect to a movement direction thereof

when i roces rtridge is mounted to the main
2ssembly in such a side of said process cartxidge as
is.faced sgbstantially upwagdly;

feeding seans for feeding the reacording
material;

rigz b h rovis: :

a releasing contact portion, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a second fixed portion of :
said main assembly to provide a pivot of rotation of ?
said process cartridgé, when said process cartridge is

demounted from said main assembly, wherein gaig

U releasing contact surface is provided adjacent a front
: side of said process cartridge with respect to the '

v I ion _in ntiall wardly f

side of said process cartridge.
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ce

phot osensitive drunm a confining contact surface pro

of- said cartridge frane at each of end portions, for co ' | .rst
fixed portion of said main assenbly and cooperating w tﬂimnﬂﬂ@!ﬂﬂbmum
proj ection and second projection to correctly position's L s
cartridge relative to said nmain assenbly, -79- when sai d process
cartridge is nounted to said main assenbly,,%perein sai d confining

S

contact surface is provided adjacent a front’’side of said process cartridge

with respect to a novenent direction thereof when said process cartridge is
nmounted to the main assenbly in such a side of said process cartrdge as is
faced substantially wupwardly; feeding neans for feeding the recording
material : characterized by the provision:of: a releasing contact portion,
provi ded on a top surface of said cartridge frane at each of end portions,
for contacting a second fixed portion of said main assenbly to provide a

pi vot of rotation o48sai dmrisegesfoaming iappangtas fardfpraingarcartridge is

denmount ed from Sghflyd B 2SHJGRUIng MSESH 1015 Aicdmpeligaagng contact surface
I's provided adjacent a fro sai d process cartridge with respect to

. side, of )
the noverment direction if ?ﬁ§s§ug§fﬁﬂt?‘éﬁ Yipwardly faced side of said
process cartridge; where@nScngageﬁénedtnanﬂﬂm:said hel i cal gears

mounting means for mounting a process
cartridge, said process cartridge including;
an electrophotographic photosensitive drum;
\_/ charging means for charging said
photosensitive drum: |

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

cleaning means for removing residual toner
from said photosensitive drum; -

a helical gear engageable with said helical
gear of said main assembly to receive the driving
force for rotating said photosensitive member when
said process cartridge is mounted to said main
assembly; ; '

a Cleaning frame which contains said
photosensitive member, said charging means and said
cleaning means:;

a developing frame containing said developing
means and a toner containing portion for containing
toner to be used by said developing means, whereain
said developing frame is swingably mounted to said
cleaning frame;

.a first projection for positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projection being projected outwardlf and |

- coaxially with an axis of saiad photosensitive drum ;
frpp a first frame of said cleaning frame adjacent an
axial end of said photosensitive membér;

~ This is the repl‘aCQmedi'éhb’Gt
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is re| eased by upward rotation of said process cartridge—bate—__ -80- 49.
An apparatus according to Caim45, 46, 47 or 48, Wne mﬂH al d aﬁpar at us |s

an el ectrophotographic printer. 50. An apparatus acc l"imu ,

47 or 48, wherein said printer is a |aser bean1pr|nte

according to Caim45, 46, 47 or 48, wherein said apparatus is an

el ect rophot ographi ¢ facsimle machi ne. 52. -Ag_appar at us. according to Cl aim
45, 46, 47 or 48, wherein said apparatus is an el ectrophotographi ¢ copying
machi ne. 53. A process cartridge detachably nountable to a nain assenbly
of an image form ng apparatus, conprising: an el ectrophotographic.

phot osensitive menber; paosessndrgangjemttiabl Eoonpeal tiighiatpeedsli ti ve nenber;

a cartridge ”afo‘mc%sQr %%%%i&%ﬁ% Vel kBNkRd AiA ﬁé&@ﬁ% Gieh! | dge
relative to the nmain asse e process cartri éL I s nmounted [err]
Lhe main assentﬂﬁbe Procsss cartridge is mounted to the in assSembly,
said second projection baing projected outwardly and
coaxially with an axis of said photosensitive drum
from a second frame of said cleaning frame adjacent
another axial end of said photosensitive member;
an outwardly projected third projection, for
guiding said process cartridge, on said first frame at
a position, which is vertically above said first
Y , projection whan said process cartridge is mounted to
the main assembly;

an outwardly projected fourth projection, for
guiding said process cartridge, on said second frame
at a position which is vertically above said second
projection when said process cartridge is mounted to
the main assembly:;

a fFifth projection, for guiding said process
cartridge, projected outwardly from a first frame of
said developing frame at a position which is upstream ‘
of said first projection with respect to a process }.
cartridge mounting direction and which is adjacent an
end in a direction of the axis of said photosensitive
drum;

a sixth projection, for guiding said process
cartridge; projected outwardly from a second frame of
saild developing frame at a position which is upstream
of said first projection with respect to a process

* cartridge mounting direction and which is adjacent
another end in a direction of the axis of said
photosensitive drum; |

a confining contact surface, provided on a

"top surface of said cartridge frame at =zach of end

- portions, for contacting a first fixed portion of said
main ‘assembly and cooperating with said fircst
projection and second projection to correctly position
said process cartridge relative to said ma1n assembly,

This is mg.@&acement sheet
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sai d projection being outwardly projected fromsaid cartrldge frame in a
di-rection of an-axis of said photosensitive nenber;

surface. in said cartridge frame. for contacting a flrs rtion of
sai d main assenbly; and a rel easing contact portion, IW!EEQ i,U' Hﬁu’
frame, for contacting a second fixed portion of said nal ein
said confining contact surface is provided adjacent a front side of sai d
process cartridge with respect to a novenent?9direction thereof when said
process cartridge is nmounted to the main assenbly in such a side of said
process cartridge as is faced substantially upwardly and wherein said

rel easing contact surface is provided adjacent a front side of said process
cartridge with r¥sRdaid noocessy eAekt dge & mopnited: ke §ﬁb§t%§1‘t’1 ally

upwar dly faced sasbamﬁlgymwh e8sigdagdiif Téntach 86 renovi ng
a process cartrig | ‘ apparatus,
conprising: a stepot-p1 F T process °
cartridge incl udkss g Widh, F85pea : ementodirectiomphareofyr ocess
means act abl e onuién B3 HeREkt ¢ '

projection for p | 1 [ cart.rd do o The main
assenbly when. t ég!éﬂéi roge ettt y, sai d

proj ecti on bei nghS.LEIGRS SEE : ‘ artrldge frane in a
direction of an axis of %'edlﬁboi@&ﬁélsfdﬂ \ﬁémme&he recording

material:

characterized by the gfbvision of;:

a releasing contact portion, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a second fixed port;on of
said main assambly to provide a pivot of rotation of
said ‘process cartridge, when said process cartridge is
demounted from said main assembly, wherein said

releasing contact surface is provided adjacent a2 front 3
side of said process cartridge with respect to the ;

movement direction in the substantially upwardly faced
. B8ide of said process cartridgs:

wherein engaéement between said helical gears
is released by upward rotation of said process
cartridge.
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a confining contact surface, in said -82- cartridge frame, for
contacting a first fixed portion of said main assenbly; and a rel easing
contact portion, in said cartridge frame for contacting a secon

portion of said main assenbly, wherein said confinig conttﬂ, '
provi ded ad acent a front side of said process cartridge ’mmﬂ;mﬁmﬂt’m
nmovenent direction thereof when said process cartridge is fouhted t *
mai n assenbly in such a side of said proce§§°6artridge as is faced
substantially upwardly: a step of upwardly rotating said process cartridge
with said projection as a pivot to contact the releasing contact portion to
the second fixed portion; then a step of upwardly rotating said process
~cartridge with contact position between said rel easing contact portion and
said second fixed portion as a pivot wherein said rel easing contact surface
I's provided adjacent a front side of said process the substantially
upwardly faced side of said process cartridge; -and then a step of -outwardly
renovi ng said process cartridge out of said nmain assenbly.

49. An apparatus according to Claim 45, 46, 47 or
48, wherein said apparatus is an electrophotographic

N printer.

50. An apparatus according to Claim 45, 46, 47 or -

48, wherein said printer is a laser beam printer.

51. An apparatus according to Claim 45, 46, 47 or
48, wherein said apparatus is an electrophotographic

facsimile machine.

52. An apparatus according to Claim 45, 46, 47 or

48, whereig said apparatus is an electrophotographic

.-

copying machine.

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

an electrophotographic photosensitive member;

process means actable on said photosensitive
membar; '
' a cartridge frame;

& projection for positioning said process
cartridge relative to the main assembly when the
process cartridge is mounted Lo Lhe main assembly,
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said projection being outwardly projected from said

- cartridge frame in & diraction of an axis of said

photosensitive member;
a confining contact gyrface, in said

, cartrfdge frame, for contacting a first fixed portion

of saf&.main assembly; and a releasing contact
portion, in said cartridge frame, for contgct}ng a
second fixed portion of said main assembly, wharein

said confining contact surface is provided adjacent a
front side of said process cartridge with respect to.a
movement direction thereof when said process cartridqge .
is mounted to the main assembly in such a side of said
‘Rrocess cartridge as is faced substantially upwardly,

i t aid process cartridge wi
‘Eespect to the movement direction in the substapntially
upwardly faced side of said process cartridge.

54. A method for removing a process cartridge
from a main assembly of an image forming apparatus,
comprising: i

a step of preparing the process cartridge,
said process cartridge including:;

an electrophotographic photosensitive member:

process means actable on said photosensitive
member;

é cartridge frame:

a projectiaon for pasitiocning said process
cartridge relative to the main assembly when the
process cartridge is mounted to the main assembly,
said projection being outwardly projected from said
cartridge frame in a direction of an axis of said
photeosansitive member:

a confining contact gurface, in said
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cartridge frame, for contacting a first fixed portion
of said main assembly; and a releasing contact
portion, in said cartridge frame, for contacting a
sacond fixed portion of said main assembly, wherein

said confining contact surface is provided adjacent a
front side of said process cartridge with respect to g
movement direction thereof when said process cartridge
is mounted to the main assembly in such a side of ggig;
process cartridge as is faced substantially upwardly:

a step of upwardly rotating said process
cartridge with said projection as a pivot to contact
the releasing contact portion to the second fixed

- portion; then

a step of upwardly rotating said process
cartridge with contact position between said releasing
cantact portion and said second fixed portion as a
pivot, wherein said releasing contact surface 1g

‘ provided adjacent a fromnt side of said process
- Saxtridge wilh respect to the movement direction in
he s ial upwardly faced side of said process

cartridge; and then

_ a step of ocutwardly ramoving said process
‘cartridge out of said main assembly.
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