DESCRI PTI ON PROCESS CARTRI DGE AND ELECTROPHOTOGRAPHI C
| MAGE FORM NG APPARATUS [ TECHNI CAL FI ELD] The present
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el ectrophot ogr aphi ¢ phot osensitive drumand a

devel opnent roller (which processes photosensitive
drum , in particular, a proceés cartridge, the

el ect rophot ogr aphi ¢ phot osensitive drum and

devel opment roller of which can be placed in contact
wth, or separated from gaghr®bhieby The present
invention also relates to an el ectrophot ographi c i mage
form ng apparatus enpl oyi ng the above descri bed
process cartridge. [ BACKGROUND ART] In recent years, a
process cartridge systrROCESS COAETRIDEE W dely used in
the field of an inmage form ng apparatus which uses an
el ectrophot ographi c i mage fo@lMDng process. A process
cartridge systemis one of the el ectrophotographic

i mage for m BRESYROBAGTOGRAPHEE SIMAGE r FORIMBNEG | AP WhREAHUS
an el ect rophot ographi c photosensitive drum and a
devel opnent roller, that is, a roller for processing
an electr hot o r |cphotosensitive drum are

|n{ 9£ to make them renovably nountable
in the |n asserrbln%/ of an i e(;;leageoslr rgongaa arat us.

Thus, tHe T eyent 61 & o0 © ocess

cartridge made up of an electrophotographic
photosensitive drum and a development roller (which
processes photosensitive drum), in particular, a
process cartridge, the electrophotographic
photosensitive drum and development roller of which
can be placed in contact with, or separated from, each
other. The present invention also relates to an
electrophotographic image forming apparatus employing

the above described process cartridge.

[BACKGROUND ART]

In recent years, a process cartridge system has
come to be widely used in the field of an image
forming apparatus which uses an electrophotographic
image forming process. A process cartridge system is
one of the electrophotographic image forming systems.
It uses a cartridge in which an electrophotographic
photosensitive drum, and a development roller, that is,

a roller for processing an electrophotographic



process cartridge system makes it possible for a user
to maintain an el ectrophot ographic i mage form ng

WOoppHoEtiess W t hout relying on a service per soreCTlipRe0sios2251
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why a process cartridge system has cone to be

wi del yused in the field of an % ect r ophot ogr aphi c
i mge form ng apparatus . A process cartridge is
structured so that its developnment roller is kept
pressured toward its el ectrophot ographic

pheheseashtivevar 4w t Aréhenapghhtali anspbsad pfeseike
anount of pressure, in order to keep the devel opnent

rokhemn remeoabagtmwiihbabhe phothsensithi ¥esempny whenan
formng an image. In a case of a so-called contact
devakhgpnEntmimyhagpatraatsi s, Trauslevidl o prgnitoymetritodb £ a
whi ch pl aces a devel opnent roller in contact with a
phptrosenrsi thverddgm spstemehnapea Latenssibhgefon a heser
photosensitive drum the elastic |layer of the
detel mpipheinopneelpstkephoppesspliaponagfhel pERi pher al
surface of the photosensitive drumso that a preset . .
anﬁHﬁ?réFuéoHFSEPubré@éﬁ%%gi%nnﬁiﬁ?ﬁVh%% pPetseRn tihgs 1is
peripheral surface of .the devel oppent roller and th
of e apREPESSRSFEF bELPaNT YTHEReRGT eCOTF B0 grockhdety
cartridge is left. uynused in,the man assenbly of a
58T GfnRG AppAfalts=For 5 SUBRLARTTATET Engt et
tipg mEH§ gé@ggggugayer of thedevel opnment roller

fi'ie

somnme orns. Thus, if an inmage formi ng apparatus

in which rBEQQgséaEQE%&%Qgﬁsh§§r@§€ﬁré§f£oUHH§€di€§r

a substantial length o i me

development roller is kept pressured toward its
electrophotographic photosensitive drum with the
application of a preset amount of pressure, in order
to keep the development roller in contact with the
photosensitive drum when forming an image. In a case
of a so-called contact development method, that is, a
development method which places a development roller
in contact with a photosensitive drum to develop a
latent image on the photosensitive drum, the elastic
layer of the development roller is kept pressed upon
the peripheral surface of the photosensitive drum so
that a preset amount of contact pressure is maintained
between the peripheral surface of the development
roller and that of the photosensitive drum.

Therefore, if a process cartridge is left unused
in the main assémbly of an image forming apparatus for

a substantial length of time, the elastic layer of the



is used for the first time thereafter, it is possible
that a latent image wll be nonuniformy devel oped.

wad/bsnes i N the case of a so-call ed contact PCT/IP2008/062251
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devel opment net hod, a devel opnent roller is in contact
with a photosensitive drum during devel opnent.
Therefore, devel oper sonetines“transfers froma

devel opnent roller onto the points of the peripheral
surface of a photosensitive drum to which devel oper

| Sqdd 1 S SMPPESELE # Os aithelne s Fefdieds. nehuen! ¥ rdana
phot osensitive drum and a devel opnent roller rotate in

Colth@gd 6 tri epcdpd heruduim nghidevel gredss i tadise
during processes other than devel opment. Therefore, a
schaalbeeh clonf @oinuwswe | opments ubsttrod iexademriette o ft g me
deterioration of a photosensitive drum a devel opnent
rol$ ersedntbdeited operst Gnienepfthtdreafdlan,i drfs itso pdssible
above described problemis proposed in Japanese
Laileropenl Freht 1ogds ivtatd dif 20039y ASSEIdRRg -t o
this patent application, an inmage form ng apparatus is
priovE R mi th Eereedthi Smawii el s dsrtocess

cartridge to keep an el ectraphot ographi.c .

o S T e art OF (SRR ot & Jdpsentas®
from.each other when an image,is not. actually being
fovflrr%}(lj a(ﬁ%\k%%tn(fse&)sclurrle\ﬁ dlr"} .dulrnlrigné:1 eefaeslé)%cr)rfe\?}tﬁe i mage
f ' ar [ r%y‘eqjge o IS
rrglilg Hr:é%g%%pr%’l y@él‘}sjeslsp(%?él}gfsﬁdn?eéﬁ s{rgea“:{ ﬁe;i[:a our p?%géns 5

Cafdvd AgGRe A ﬁréﬁr@ya&l% nNtRpIE d A g dRidtipheral

assenbly. Eac ‘

surface of a photosensitive drum, to which developer
is not to supposed to adhere. Further, not only do a
photosensitive drum and a development roller rotate in
contéct with each other during development, but also,
during processes other than development. Therefore, a
so—éalled contact development method exacerbates the
deterioration of a photosensitive drum, a development
roller, and developer.

One of the solutions to the above described
problem is proposed in Japanese Laid-open Patent
Application 2003-167499. According to this patent
application, an image forming apparatus 1is provided
with a mechanism which acts on a process cartridge to
keep an electrophotographic photosensitive drum and a
development roller separated from each other when an

image is not actually being formed (Patent Document 1).

In the case of the image forming apparatus



cartridge is made up of a photosensitive nenber unit

and a devel opnent unit. The photosensitive nenber unit
wOm9/6050430t osensi tive menber. The devel opnment RrOT/IP2008/062251

supports a devel opnent roller, and is connected to the

phot osensitive nmenber unit so that it can be

rotationally noved rel ative to % he phot osensi tive

menber unit. Further, the main assenbly of the inage

form ng apparatus is provided wth a separation plate,

WhSEE8SsEAC1RT PEESS CBEENLERE 15 PEOVhAEH abidm §orse
receiving portion. A s the separation plate is noved,

t her FoeEgreQCEb VERGL POELE OPr 6 €665 VESTt hed & Cerd rom
the separation plate, causing the devel opnent unit to

nmoyemsesial { veotiot &lhke phot bsensain ves senbey . ubdch As a
result, the devel opnent roller, which was in contact
wi tarthedpaot sseade t iy eo firanphcepaeas esive onenther unit
phot osensitive drum According to the prior art, the

5 f oag@ @ edevelogmeont twoht - t IHte iphotdsensorttiiven meimlsty unit
catches the force for separating a devel opnent roller
andaa phohosepsnsiVevereRpBPet r omeadie Gringmente vaiins
proj ecting beyond the external contour of the
deVePBPRERt 2 UARYSLIPRPRE oF @1 1F. | 30| 1P| eCRFPeed to the

ile. a user handleg a process_cartridge, or a
d>Ql

S R S S et S g TR
the @%5”&&1%% I%Qx?eébf"’f?ﬁ%&&r{@e?h g%ﬁ?c?tése%éi" L ng.
portion nas en one O e g or pr ens ICh arose
10 WNEOMSE HAL £ S Were MBS T & HEUES, T Hrdfl 2 Y RS Smage
forming apparatus is provided with a separation plate,
whereas the process cartridge is provided with a force
receiving portion. As the separation plate is moved,
the force receiving portion receives the force from
15 the separation plate, causing the development unit to
move relative to the photosensitive member unit. As a
result, the development rcller, which was in contact
Qith the photosensitive drum, separates from the
photosensitive drum.
20 According to the prior art, the force receiving
portion, that is, the portion which catches the force
for separating a development roller and a
photosensitive member from each other, remains
projecting beyond the external contour of the
25 development unit. Therefore, it is liable to be

damaged while a user handles a process cartridge, or a

process cartridge is conveyed alone. Further, the



cartridge structured so that its el ectrophotographic
phot osensi ti ve nenber and devel opnent roller can be

wtoagedién contact with, or separated from eaadr/reimros22s1
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and al so, when studies were nmade to reduce in size the
mai n assenbly of an inmage form ng apparatus in which
such a process cartridge as thé one described above is
renovably nmountable . [ DI SCLOSURE OF THE | NVENTI ON|
The primary object of the present invention is to

Br L6 & HOGESS AV I8 r iR SRS aRhQtegrRphi ¢

ot osensitive drum and devel opnent roller of which

Casbbel g acpd b WA s WH mabfo 1S gt fhamh eatlke

other, and which is significantly smaller in size than
a @t Enpards ive Bt eRidianee tdurd e priiay aardno syt

al so, to provide an el ectrophot ographic i mage form ng
appattat lye s twhictu e prec esm te drds iedges tino pdredargdapds ¢
with the present invention, is renovably nountable.

Argt ey s aoly gcitv eo fmeniiee i regsk ite viedwmteindn ricsl e mreay itge

a process cartridge, the force receiving portion of
witldred gl grrftiasintiith ey |Seqsire test B%Qﬁhrr@g?@di WWHihea s
the process cartridge is transported al one, than a

c et e cdortdT &84S adfe by itgdus 1A Sdridd e
to an aspect of t %ngesent i nvention, there i,s

pritfi Hetr B A G EHSh ABRA TSR 4B &S
TS STl O anel 6ld OAnQ T ARN o d TGS BT 1

sing a

removably mountable.

[DISCLOSURE OF THE INVENTION]

The primary object of the present invention is to
provide a process cartridge, the electrophotographic
photosensitive drum and development roller of which
can be placed in contact with, or separated from, each
other, and which is significantly smaller in size than
a counterpart in accordance with the prior art, and
also, to provide an electrophotographic image forming
apparatus in which a process cartridge in accordance
with the present invention, is removably mountable.

Another object of the present invention is to
provide a process cartridge, the force receiving
portion of which is significantly less liable to be
damaged while the process cartridge is transported
alone, than a counterpart in accordance with the prior

art.



el ect rophot ogr aphi ¢ photosensitive drunm devel opi ng
roller for devel oping an electrostatic |atent inmage

wd Dosrediean sai d el ect rophot ogr aphi ¢ phot osensiHdVE2008/062251
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drum drum frame supporting said el ectrophotographic
phot osensitive drum a devel opi ng franme supporting
sai d developing roller, said déVeIoping rol |l er being
novabl e relative to said drumfrane between a
contacting position in which said developing roller is

in contagt-mbinsaid & ecdgaphUd oW P fesent invention,

phot osensitive drum and a spaci ng position in which
satHedevekopipgiael! &rpiscspacedrt ronysaidachably

el ect rophot ogr aphi ¢ photosensitive drum a force

r eeeLuMt APl 8EObES , MPLOVh dechivDy abl yar ed Bé ¢ veoploos@gthphic
devel opi ng frane, for receiving an external force,
wheémega fardifigreppaegeny) ngomenbeing sawapabl e of
taking an operating position for noving said
devébopraghbtagraphom phetcoenatting gognt i devebopheg
spaci ng position by receiving the external force, and
a 5PAhErbyopodrYebaried rakt ele ¢t bas taklopkr R hgimage
position; an urging portion for urging said force

r eEBFBEAgOReRBE ??%%%%@%?%%@%’9%&%@?‘?%@?%? t he
opgratin osi.tion; and an, engaging portion for .
engAOT AU RPERTEETT PRPRRET HA&i VT HY ForBer O R Erehic
saidforce receiving. nenber | t - by i L.
ag%gﬁg Sgﬂsﬁréyﬁgd %?tggo egg}é ﬁ?%iﬁggﬁ%rﬁééﬁgééfﬁb

O e R SR
movable relative to said drum frame between a
contacting position in which said developing roller is
in contact with said electrophotographic
photosensitive drum and a spacing position in which
said developing roller is spaced from said
electrophotographic photosensitive drum; a force
receiving member, provided movably relative to said
developing frame, for receiving an external force,
wherein said force receiving member is capable of
taking an operating position for moving said
developing frame from the contacting position to the
spacing position by receiving the external force, and
a stand-by position retracted from the operating
position; an urging portion for urging said force
receiving member from the stand-by position toward the
operating position; and an engaging portion for

engaging with said force receiving member to hold said



i mage form ng apparatus for formng an inmage on a
recording material, said apparatus conprising: (i) a

womeadaeF or ce appl yi ng nenber; (iii) nounti ngpaEaN808/062251
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(iii) a process cartridge detachably nounted to said
nounti ng neans, said process cqrtridge i ncl udi ng an
el ect rophot ogr aphi ¢ photosensitive drum devel opi ng
roller for devel oping an electrostatic |atent image
formed on said el ectrophot ographi c photosensitive

dr g c&r e d 1 ARy ShaRes | 1Y oad & el rectywpiviadraphi ¢
phot osensitive drum a devel opi ng franme supporting
sahgh teyel opi gy 19 | Bsrcsabfl gevelnpjing aldtarorbei ng
novabl e relative to said drum franme between a

cont actAaxgppdistd i tomn amotwie chagsak defvellepiprgegesitd er i s
in contact with said el ectrophotographic

photosenise i vighelreim s ev spatiaty glesittiaphdtegssndh c
sai d developing roller is spaced from said

el ¥ea g photlogra pRra PHotDseis i il ngr @ @Iy @ @
recei ving nenber, provided novably relative to said
devRFOpiHeY fiamridbr $kdiARRAT St @B S ¥ce when
the force a pIyin% ggnbgr noves, .wherein said force
recei vi ng (fenBelOréPgpdBIrECof PPAKTRY Qﬁm%ﬁ§rating
position for .poving, said developing frame from

thecontacﬁﬂﬁd)pggﬁ Féﬁgtgeﬁﬁg’spacing position by

recei ving (%ﬂi‘eir)neét g&%@'esE%S?tr?i‘Bge?‘dé"cQBHaBX PRSLEEOS to

retracted fromthé operating posrtion, an urﬁlng

POLL{ @M He MY M SR L 0f GE-JRER NG MIR{ERET: {101 ng
an electrophotographic photosensitive drum, developing
roller for developing an electrostatic latent image
formed on said electrophotographic photosensitive drum,
drum frame supporting said electrophotographic
photosensitive drum, a developing frame supporting
said developing roller, said developing roller being
movable relative to said drum frame between a
contacting position in which said developing roller is
in contact with said electrophotcgraphic
photosensitive drum and a spacing position in which
said developing roller is spaced from said
electrophotographic photosensitive drum, a force
receiving member, provided movably relative to said
developing frame, for receiving an external force when
the force applying member moves, wherein said force
receiving member is capable of taking an operating

position for moving said developing frame from the



the stand-by position toward the operating position,
and an engagi ng portion for engaging with said force

wo aoevosiesy menber to hol d said force recei vi ngpaEess/062251
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in the stand-by position against an urging force of
said urging portion, and (vi) feeding neans for
feeding the recording material 8. These and ot her

obj ects, features, and advantages of the present
invention will beconme nore apparent upon consideration

ofcte ot | pulag: deseriptign Sadhie, Rl oy

odi men e present 1 nvention, taken in

C%é@f&ix%gl Md hestie-pecapanyi nahdraw ngs-dBRJSR tion
DESCRI PTI ON OF THE DRAWNGS] Figure 1 is a schematic

secd i eN&l e v i @0ft Hh e et irap il gt iaph)i Garl MRGA ng
form ng apparatus in the first enbodi nent of the
Prgseit on NWENti 0 nds i M gF d e gesnesialirs mestoere fafom
the apparatus. Figure 2 is a schematic sectional view
ofthdestarot-dss maritricdge dwande e ragte matbiod rpersti tgfon,
the present invention. Figure 3 is also a schematic
sewid aralendayi of  pdet igreciaophstamirap i regel force
form ng apparatus in thefirst enbodi ment of the
presentving ey Shdwihty e gl redsiucing &eser
the apparatus . Figure 4 is another schematic

sekt | Yifal SARATRF R el Qe t3BpHbt ogt aghi € T hege ©© ©f
form nqh? aratus in the first enbodi ment of the

prfskht U * Lot iy how

(vi) feeding means for feeding the recording
material.

These and other objects, features, and advantages
of the present invention will become more apparent
upon consideration of the following description of the
preferred embodiments of the present invention, taken

in conjunction with the accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a schematic sectional view of the
electrophotographic image forming apparatus in the
first embodiment of the present invention, showing the
general structure of the apparatus.

Figure 2 is a schematic sectional view of the
process cartridge in the first embodiment of the
present invention.

Figure 3 is also a schematic sectional view of

the electrophotographic image forming apparatus in the



the process cartridges therein are replaced. Figure 5
is a schematic sectional view of one of the process

waz2mp/misdéees, and its adjacencies, in the PCT/JP2008/062251
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el ectrophot ographi c i mage form ng apparatus in the
first enbodi nent of the present invention, at a plane
per pendi cul ar to the axi al lin€ of the phot osensi tive
drum Figure 6 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the

el et EOPLALOII AORE Cof NBYS HALLANY APRAEALMS, | Shdeng the
first enbodi nent of the present invention, at a plane

pegpragdhtutarutoutbecaxiiad dpmerofud he photosensitive
drum Figure 7 is a schematic sectional view of one of

t he proEegsreadt s dgesthandstchenad @acenct gsnal nvide of

el ect rophot ographi c i mage form ng apparatus in the

fithe ehbodropnttofraplelprosemw fomemg appatatupl anethe

perpendi cular to the axial line of the photosensitive

dr fihr sFi goped Bnest a0 £ chieera Fes erie t 1 VRt Voew PHOWHRT diow

the process cartridges, and its adjacencies, in the

el B¢ rppRet oY r apht E19aag e 1OFPd h P EH pefRt 36ed n

thefirst enbodi nent of the present jnvention, at a £

pl ane pEtPRREi cut 2rdt BCRABA KT afSTFHE B YHe" of one o

phot osensitive drum . Figure IS a perspective view of

PEh B Braseetart FTBORITHY (RT 11 Fe i BBt et ol M

prngQErophotographic image forming apparatus in the
first embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figure 6 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the
first embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figure 7 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the
first embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figure 8 is a schematic sectional view of one of

the process cartridges, and its adjacencies, in the

electrophotographic image forming apparatus in the



i nvention, as seen fromthe side fromwhich the
cartridge is driven. Figure 10 is a perspective view

w®@ioobhes1¢r ocess cartridge in the first enbodi nemt/yrbos/os22s1
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the present invention, as seen fromthe side from
which the cartridge is driven.. Figure 11 is a
perspective view of the proce§§ cartridge in the first
enbodi ment of the present invention, as seen fromthe
opposite side fromthe side fromwhich the cartridge

| S ff & €0mp & Sk er 12 1 $h @ DI SRRCT el M Ofatl RE plane
process cartridge in the first enbodi nent of the

Presepénd Ve ¥ ofb tase seein f romd her oppo P s iftiam
the side fromwhich the cartridge is driven. Figure 13
I sdauper spective view of the force receiving nenber
and rel easing nenber in the first enbodi nent of the
presentFigwent$ ans & hos spepdini Wetwidw tdie tter rartiasals
structure thereof. Figure 14 is another perspective
vierofidée ioridee ricicesvienpombimrart anfd the easiaspt
menber in the first enbodi nent of the present
i YRR BN s o FRET nf 1t i e thidsrefctrthiwrl Chstthifct ur e
thereof, Figures 15 (a) and 15 (b) are detail ed
schehef¢9%r i Ngs'dt- the force receiving menber and
releasipg nenbﬁ% in the firstteybodhgeq%fggltheoc s
present” TAVERtTOmS shdW P TR det ai 1€t e nechani<¢al
StéggEy{ggéhfﬁeéﬁé first embodiment of the present
invention, as seen from the side from which the
cartridge is driven.

Figure 11 is a perspective view of the process
cartridge in the first embodiment of the present
invention, as seen from the opposite side from the
side from which the cartridge is driven.

Figure 12 is a perspective view of the process
cartridge in the first embodiment of the present
invention, as seen from the opposite side from the
side from which the cartridge is driven.

Figure 13 is a perspective view of the force
receiving member and releasing member in the first
embodiment of the present invention, showing in detail
the mechanical structure thereof.

Figure 14 is another perspective view of the
force receiving member and releasing member in the

first embodiment of the present invention, showing in

detail the mechanical structure thereof.



Figures 16 (a) and 16 (b) also are detailed schematic

drawi ngs of the force receiving nenber and rel easing
womabersiéan the first enbodi nent of the presentPCT/JP2008/062251

invention, showing in detail the nmechanical structure

thereof. Figure 17 is another detailed schematic

draw ng of the force receivi né nmenber and rel easi ng

menber, in the first enbodi nent of the present

invention, showing in detail the mechanical structure

t her _eOfFi{'&% €5l ) RDotNG) delaiderd 19EkeRbemat ic
drawi ng ot the force receiving nenber and rel easing

Mgl ind ) dhecrfd redr @nedidentnoimdrte presetteleasing

invention, showing in detail the nmechanical structure

t hesreefr i gt 19 < snb sl imedat aifl ethes glrenmsenite

draw ng of the force receiving nenber and rel easi ng

meirbesnt ot hesHawistg enbatitreeint tdfe treh@meserdt structure

invention, showing in detail the nmechanical structure
5 t hdrecdef Fi gure 20 i s another detail ed schematic

drawi ng of the force receiving nenber and rel easing

menber F¥guirs {14 &) efsbdihEnt 9isq & priedenitl ed
el S 0 L e T e
el ree fecelulno, e D the i Sbad T o
R AL R T 232 e
10 MEIPRICd d NgdidsE . embodi ment
Figure 17 is another detailed schematic drawing
of the force receiving member and releasing member, in
the first embodiment of the present invention, showing
in detail the mechanical structure thereof.

15 Figure 18 is another detailed schematic drawing
of the force receiving member and releasing member, in
the first embodiment of the present invention, showing
in detail the mechanical structure thereof.

Figure 19 also is a detailed schematic drawing of

20 the force receiving member and releasing member in the
first embodiment of the present invention, showing in
detail the mechanical structure thereof.

Figure 20 is another detailed schematic drawing
of the force receiving member and releasing member in

25 the first embodiment of the present invention, showing

in detail the mechanical structure thereof.

Figure 21 is a schematic detailed drawing of the



of the present invention, showing in detail the
mechani cal structure thereof. Figure 23 is a schematic

wesoboemed Vvi ew of the el ectrophot ographi ¢ i mager/yp2008/062251
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form ng apparatus in the first enbodi nent of the
present invention, show ng thgugeneral structure of

the apparatus. Figure 24 is a sSchematic sectional view
of the el ectrophotographic image form ng apparatus in
the first enbodi nent of the present invention, show ng
t heogeerate SINGLHERLOF et ROPAL B tSemib @Lien 250§ Stide
schemati c sectional view of the el ectrophotographic

I mages &0t N mge@pparn At sisow ind hen f d¢sd 1 2nbosli mertiawicd he
present invention, show ng the general structure of

t het appanad usheFegfire 26 is a schematic drawi ng of the
gui di ng hol e of the el ectrophotographic i mage formng
appar at Bisgire th2 is$ranotner séeondl edrbocheretit s of rawieng
present invention. Figure 27 is a schematic draw ng of
t hef f oreef appe yroeciVIRY MembRr im the first embodiment
enbodi nent of the present invention, show ng the

opef at FRPEESEhe FROYRRCLPM yPRY" HRMbER . Btk B8 al so

is a sche ic_drawi ng of the_ force applying first
néﬂ%%?a?hggies?¥?§Tu %b%%? Af- of the present

inventign sho 'ng t he eration_of the faorce a Pl i ng
. lgure S a @c.ematlc sectiora view e
first nmenber. Figure 2971 S a perspeciive view of the

electrophotographic image forming apparatus in the
first embodiment of the present invention, showing the
general structure of the apparatus.

Figure 24 is a schematic sectional view of the
electrophotographic image forming apparatus in the
first embodiment of the present invention, showing the
general structure of the apparatus.

Figure 25 is a schematic sectional view of the
electrophotographic image forming apparatus in the
first embodiment of the present invention, showing the
general structure of the apparatus.

Figure 26 is a schematic drawing of the guiding
hole of the electrophotographic image forming
apparatus in the first and second embodiments of the
present invention.

Figure 27 is a schematic drawing of the force
applying first member in the first embodiment of the
present invention, showing the>operation of the force

applying member.



el ect rophot ographi ¢ image forning apparatus in the
first enbodi nent of the present invention. Figure 30

woO osvogsasd i al |y cut away perspective view of t h&CT/JP2008/062251
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el ectrophot ographi c i mage form ng apparatus in the
first enbodi ment of the present invention. Figure 31"
is a schematic sectional viewldf one of the process
cartridges, and its adjacencies, in the

el ectrophot ographi c i mage form ng apparatus in the

second ' t ts rﬁqﬁg}ﬁ i 4 ' ane
ger pengge%&g% r%g ?]ggeo al%'leaﬁo i ne aoeflr%/%gdp@&go?éfnzci% ve

r ' 3% | 51 A S GhaiRE A Cirpagld onalstviawRfinie of
offj(tg%fé p%%&%g%art ridges, and its adj acSenci es, lin the?

el gcd ?ﬁ%@@rﬁﬂ%r@tid@g%ﬁ&ﬁfﬂ@&kﬁﬁﬂﬂi&twidm dfhehe
second enbodi nent of the present invention, at a pl ane

pef peadli spb Byide thestxiaibdi ne of the photosensitive

drum Figure 33 is a schematic sectional view of one

of the process2Tard ra dgassperidi vd sviagy acfendies, in the

el ect rophot ographi c i mage form ng apparatus in the

s e bact eoiocli oerdplofc tieaqe eSaminqaand rkusatim Yieane
perpendicular to the axial line of the

phbt bste eileddiger nim o FFi e P HEIHeRIt i ¢

sectional view of one of the process cartridges,, and .

i‘ts adj Beanes e30 1% 3 RAE R o pHbt DA g SHge’® VeV
orm ng appara I n '

prebetite [RUaH 1 oRne RITR i nede Tominy dbpdritus in

the first embodiment of the present invention.

Figure 31 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the
second embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figure 32 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the
second embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figure 33 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the
second embodiment of the present invention, at a plané

perpendicular to the axial line of the photosensitive



per pendi cular to the axial |ine of the photosensitive
drum Figure 35 is a schematic perspective view of the

w0 znog/eosagipl yi ng second nmenber, and force recei RATIP2008/062251
menber of the process cartridge in the second
embodi nent of the present invention, showi ng the
operations thereof. Figure 36 also is a schematic
perspective view of the force applying second nenber,
and force receiving nenber of the process cartridge in
t hergrcond enbodi nent of the present invention,
showi ng the operations thereof. Figure 37 is a
schematitgsect3onad /i svhadathe sd@Ecigrophotiegr aifhiche of
i mge form ng apparatus in the second enbodi nent of
t heh@resets s nvarnt 1 otge shomd g tshe dsrverrad i est,r ugt uite
of the apparatus. Figure 38 also is a schematic
sezl¢ohadrivoleggoiphie ehaas rigphotiag ragif @ iufager the
form ng apparatus in the second enbodi nent of the

5 preeernd | eiveedinant shiovii iy RIRSYEnerersti ot @wle dPlane
the apparatus. Figure 39 jis another_a schematic , |
SRITRIRALGHERF ofO tHE ey opHtt Sy dptfi Phdkapensitive
form ng apparatus inthe second enbodi nent of the
présé@ht invention, showi ng the general structure of

the apparaius s £igure 40,05 & STSIRI & SActional, iy

of the r ophot'ogr aphi ¢ | mag m ng appar at us

g E%\)Mfﬁ&g O%Wi é%ncpfménﬁferp,r easrﬁfltfcjr@(ee'}técﬁl’ving
10 member of the process cartridge in the second
embodiment of the present invention, showing the
operations thereof.

Figure 36 also is a schematic perspective view of
the force applying second member, and force receiving

15 member of the process cartridge in the second
embodiment of the present invention, showing the
operations thereof.

Figure 37 is a schematic sectional view of the
electrophotographic image forming apparatus in the

20 second embodiment of the present invention, showing
the general structure of the apparatus.

Figure 38 also is a schematic sectional view of
the electrophotographic image forming apparatus in the
second embodiment of the present invention, showing

25 the general structure of the apparatus.

Figure 39 is another a schematic sectional view

of the electrophotographic image forming apparatus in



how t he process cartridges therein are repl aced.
Figure 41 is a schematic drawi ng of the force applying

wenogngiéeenber in the second enbodi ment of thequmpaensios22s1
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i nvention, showi ng the operation of the force applying
second nmenber. Figure 42 is a partially cutaway
perspective view of the el ect r]or?phot ogr aphi ¢ i nage
form ng apparatus in the second enbodi ment of the
present invention. Figure 43 is a schematic draw ng of

te Eghéoggsoﬁapérsti&mtofrem@@r;gws&b@ 890 on

odi nent of the present invention, show ng the

0pghatii Ry PhethenbpstesepRbyhRg &f Ishe NBfherat @ gure
44 also is a schematic drawi ng of the force applying

first nepgerei nothe sesenemetbodieenionfl thicepreseite

i nvention, show ng the operation of the force applying
fi esécoeaprot of BEST1 &MDa FORE CARRYG NGAAatiHE in the

| NVENTI ON] (Enbodinment 1 ) Next, referring to Figures

1 sedondt Gebpdomess chrthédgessamd Eheentophot Fyrwaiphi ¢
i mage form ng apparatuses in this preferred enbodi nent
of hotephesphecenvena FoRigdies beerestrafRrdreR/E 1 is
a schematic sectional view of the el ectrophot ographic

i mage fBraRRY appaf at usChOR2 tihi Sre Rt erDS 19X B

SLentethto 2LIELY, 55, 2ppe 2Ly raiD 2SSOl e e
508re329t59§v n &89,hgﬂggiﬁgrtggyoggkation of the force
applying second member.

Figure 42 is a partially cutaway perspective view
of the electrophotographic image forming apparatus in
the second embodiment of the present invention.

Figure 43 is a schematic drawing of the force
applying first member in the second embodiment of the
present invention, showing the operation of the force
applying first member.

Figure 44 also is a schematic drawing of the
force applying first member in the second embodiment

of the present invention, showing the operation of the

force applying -first member.

[BEST MODE FOR CARRYING OUT THE INVENTION]
(Embodiment 1)
Next, referring to Figures 1 - 4, the process
cartfidges and electrophotographic image forming

apparatuses in this preferred embodiment of the



referred to sinply as cartridges 50) which have been
renovably nounted. The nmultiple (four) cartridges 50

wosioos/eosya | ow, magenta, cyan, and bl ack toner CT/JP2008/062251
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(devel opers), one for one. Figure 2 is a schematic
sectional view of the cartridge itself. Figures 3 and
4 are schematic sectional drawings of the

el ectrophot ographi c i mage form ng apparatus in this
enbodi nent, which are for show ng how any cartridge or

Cabt&sLgesi Shed forl FVED S rse ¢ hepdr n assenbly of
the i mage form ng apparatus. {General Structure of

El ect r ophet ogr Bphs ca | seargendtor an sxgeApped Btwisjw e the
el ectrophot ographic i mage form ng apparatus in this

endbelc nemphosogtapiti wristhd® Darminouppdreatfuwd |10 ngrhich
i mge form ng operation. Referring to Figure 1 , -
finsteafher uniIbrivg yrefergrd b ealiedly s parr il main
surface of each of the el ectrophotographic

phot eeeinky ki vien drtubeh (Tt ehe drer eiF ey RiPTe b Gaatterides
to as photosensitive druns) 30y, 30m _30c, and 30k is
scatned By 2 beardtl YUsertighthaiedhidiedtad B8y a
Iase% scanner 10, with whic rat.us

h
o SR Ean b 150 LY AoV LS eRe i e &
MAtqn &gﬁfriﬁ%uﬁé al%%.An%l%ir%%yu%bu% %5%%&“ g%@tiﬁ
| at etV n ip ace oP

e 7' e tected 6n the periphéeral sur
eacllo PhOY OPEYS! St im 30, Thi q &b BELE Osgli . | at ent
i mage 1 s devel oped %y a de éfopnent roller 42, into a
Vi shbF &1 6 PBES) , adhd MBge dise f orRehref ot qren devekener)
sectional view of the cartridge itself. Figures 3 and
4 are schematic sectional drawings of the
electrophotographic image forming apparatus in this
embodiment, which are for showing how any cartridge or
cartridges 50 are removed from the main assembly of
the image forming apparatus.
{General Structure of Electrophotographic Image
Forming Apparatus}

The electrophotographic image forming apparatus
in this embodiment is structured to carry out the
following image forming operation. Referring to Figure
1, first, the uniformly charged area of the peripheral
surface of each of the electrophotographic
photosensitive drums (which hereafter will be referred
to as photosensitive drums) 30y, 30m, 30c, and 30k is
scanned by a beam of laser iight 11 projected by a

laser scanner 10, with which the apparatus main



on the peripheral surface of the photosensitive drum
30. In other words, yellow, nagenta, cyan, and bl ack

wa mogoosiesages are formed on the phot osensiti vee@rimens/ 062251
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30y, 30m 30c, and 30k; respectively. Then, these
toner images are sequentially Lr ansferred by the
vol tages applied to transfer rollers 18y, 18m 18c,
and 18k, onto a transfer belt 19 supported and
stretched by rollers 20 - 22. Thereafter, the toner

| NRgeSmOy t hgo t1ansfevided ) P B ed ImNSieiu ettt &y with
transfer roller 3, onto a sheet of recording nediumP
depiwveseta bys agieror dinyg arediswhtGonvepdres rnosltlericl as

a recordi ng medi um conveyi ng neans. Then, the

r etot e hgimegk uhs R f Secioaweyedthe efiptatiaon snffadke of
made up of a driver roller, and a fixation roller

hasd oy pinctesersibliveadewn 3G. t Fdifsi edeichroghiatt i latent
heat and pressure is applied to the recordi ng mediumP
andnafe idndevehered hhet edtive lornent esuhker the tHer 2

i mges on the recording nediumP are fixed to the

r e¥bFHP Yy HRRF®im B . 1MREH, 13 P Tebrdi e (R e fper)
ai SEnarge s orives £ £ pifads W E4n b s uom ctrom
20 4nd Boetis esrtiageis’ eP¥Ed, cypd. and sher:
Tobie SPROELIER oLl b dosgs el oo Ay e

i P3 6T USEH! 3@ I howghs ¢ heyrasse i f f&rent th ot he heeleor

(0]
toner images are sequentially transferred by the
voltages applied to transfer rollers 18y, 18m, 18c,
and 18k, onto a transfer belt 19 supported and
stretched by rollers 20 - 22. Thereafter, the toner
images on the transfer belt 19 are transferred by a
transfer roller 3, onto a sheet of recording medium P
delivered by a recording medium conveyance roller 1 as
a recording medium conveying means. Then, the
recording medium P is conveyed to a fixation unit 6
made up of a driver roller, and a fixation roller
having an internal heater. In the fixation unit 6,
heat and pressure is applied to the recording medium P
and the toner images thereon. As a result, the toner
images on the recording medium P are fixed to the
recording medium P. Then, the recording medium P is

discharged onto a delivery tray 9 by a pair of

discharge rollers 7.



wednesdge 50y. Referring to Figure 2
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the toner T they store. Thus, the structure of the
cartridges 50 will be described with reference to the

_ ( the cardrirgm®/062251
50y is provided with a photosensitive drum 30, and
processi ng neans whi ch process the photosensitive drum
30. The processing neans in t H®s enbodi ment are a
charge roller 32 which is the chargi ng neans for

chargi ng the photosensitive drum 30, a devel opnent

;0|é&ﬁe%£1 wWhi Gh-d.$rd Ner devel opi nes Aeangdjor devel opi ng

atent 1 nmage fornmed on the photosensitive drum 30, a

bl ade 33 Chefsrihgy cleani fgragans pprsrensyi ng the 30,
residual toner remaining on the peripheral surface of

t henphod esensgd s veo draoy 3G 0met cc0dhearchridid)dger 5@is s
made up of a drumunit 31 and a devel opnent unit 41.

{ Strtivied Uimenof w I Urbdnid cRdfeat r | Apet owkitgpdes (Zourd |

9 12, and 30, the drumunit 31 includes the
abowenehdgened0 phot UsenstnbadirEtm 8%  WWitargae dinl er
32, and blade 33. It also includes a waste toner

st oF Fagt wor t 2 bAN@BIh st it AL g TE Y afe e cad@er of
| ateral covers 36 and 37(which hereafter wl|l

b
r e\‘l}g? r‘é‘éln‘?lédgi ity HoverNus RS SitRGLE TR ﬁgr EBeg
: a) .an b)., on f the | t hwi d
pofrif éﬁgd%?s t%@ “é?niﬁ o%een‘%?%]?feb egq d’f?)fn%b %Mesfseroetergcteabtloy the
supported by.the supportin orti 36b of th
6855\#11& PAS ?éﬁé ot hgf Ieng?h\?vi seI gﬂd of ?he ° eover

phot osepstL} V&, grum Byl Se rot atidbl ya SUPRYSL efh P s
provided with a photosensitive drum 30, and processing
means which process the photosensitive drum 30. The
processing means in this embodiment are a charge
roller 32 which is the charging means for charging the
photosensitive drum 30, a development roller 42 which
is the developing means for developing a latent image
formed on the photosensitive drum 30, a blade 33 which
is the cleaning means for removing the residual toner
remaining on the peripheral surface of the
photosensitive drum 30, etc. The cartridge 50y is made
up of a drum unit 31 and a development unit 41.
{Structure of Drum Unit}

Referring to Figures 2, 4, 9 - 12, and 30, the
drum unit 31 includes the abovementioned
photosensitive drum 30, charge roller 32, and blade 33.
Tt also includes a waste toner storing portion 35, a

drum unit main frame 34, and lateral covers 36 and 37



the supporting portion 37b of the cover 37 as shown in
Figures 11 and 12. The covers 36 and 37 are firmy

w@eagelseed t o t he | engt hwi se ends of the drum uriT/JRTBISNG2251
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frame 34, one for one. Next, referring to Figures 9 ,
10 (a), and 10 (b) , the lengthw se end portion of the
phot osensitive drum 30 is proGPded with a coupling
menber 30a for transmitting driving force to the

phot osensitive drum 30. The coupling nmenber 30a

engagesh Wid fefedd ¥ Sti Coupd i NG JBRER Qa1 RE cover) .

apparatus nmai n assenbly 100, shown in Figurés 4 and
3lre Bsr ey CEd tHiflge @y, 110 munied 10Nt ,t kecaRFA RS
mai n assenbly 100. Thus, as driving force is

t r Bdrsd Hvk ek faroin o mifar's (A shawph otddsendiitdire ieum 30
apparatus main assenbly 100 is provided, to the

caupl 1 atgr treembers 3@y r ttdre ph dthes engiptante ndr pr3d.on 36b
rotates in the direction indicated by an arrow mark u

i PFitthe ecver THe oHmxgas diert@21n d engiporitsed ang toife
drumunit main frane 34 so that it is rotated in
cdmadhefesenhid Protdbsihsit ivve rtahadd Yoypupperted by
rotati on of the photosensitive drum 30. The bl ade 33
i SERRPPHRYT B P He duRiudine GaYie T sdm@s3ghown in

sothat it renai i n nt act mﬁtg t he peri pheral
SUPTHEE O L b Hct os 68 EOVEr df 309w { niFRe s mly
presencs of. a \ﬁ!eesleetn WL, o, R egsyre betyeen ithGain
bl ade and the periPpheral” surface of the
phat 3354,_“ dq’di'"cﬁ%. TN%x‘E“?%%e?@iﬁ dté?F'i‘!’;Sﬁes 9,
provided w th holes 36a an 37a for supporting’the
demel DPMeMG U th)42 dHe SUGHythwise end portion of the
photosensitive drum 30 is provided with a coupling
member 30a for transmitting driving force to the
photosensitive drum 30. The coupling member 30a
engages with a first coupling member 105 of the
apparatus main assembly 100, shown in Figures 4 and 30,
as the cartridge 50y is mounted into the apparatus
main assembly 100. Thus, as driving force is
transmitted from a motor (unshown) with which the
apparatus main assembly 100 is provided, to the
coupling member 30a, the photosensitive drum 30
rotates in the direction indicated by an arrow mark u
in Figure 2. The charge roller 32 is supported by the
drum unit main frame 34 so that it is rotated in
contact with the photosensitive drum 30 by the

rotation of the photosensitive drum 30. The blade 33

is supported also by the drum unit main frame 34 so



manner that the devel opnent unit 42 is rotationally
novabl e relative to the drumunit 31. {Structure of

wDebepeent Unit} Referring to Figures 2 , 10d1@)P2008/062251
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and 10 (b) , the devel opnment unit 41 has the
abovenenti oned devel opnment rol]Jer 42. It also has a
devel opnent bl ade 43, a devel opnent unit main frane
48, a bearing unit 45, and a pair of lateral covers
46. The devel opnent unit main frame 48 has a toner

St Oh@0ei POFEMOMNS %1 h Nc i 8¢ tIRELH ONRE HOr DEnSHPP! d @k ace
to the devel opnent roller 42 is stored. It supports

t her denel ppeesseht atlev34d nhh cho repuh aties phesdhiskiess
to which toner is coated on the peripheral surface of

t hereevel apoent Ol peesdZre Redtewsemgtite Blaie €33 ldhd ahe
and 10 (b) , the bearing unit 45 is firmy attached to
oneepiphéral engt ik s eo Endheophtd onsew$ it hree démet offhentThe
unit main frame 48. It rotatably supports the
devevopient apd|2f ape previded hHeltlenehew stbemnd 37a
portions of which has a devel opnent roller gear 69.

Fuf e hePfUPRAEE bedr tingy dRvelammest pinth dbel Wi tH%Eh a3 dl er

gear 68, ich transmts driving. force froma couplin
AR B 7 Rt ¢ HAIGURT DRARIRTT OFTET Afoat™ 6970 SHOTDVES -
46 | S Secure attached to,the out si de of the
be%?Y?\%f%nf?i%%%V@r n-¢ eghn% %lfunt1 huemr%‘g%g hwi se direction
of I NQe UK ' er to cover the
cob%??%gg‘?r{é%bgﬁ Igé/‘;%ﬁ%‘m}lédrﬁe?m{g?;pap 68. Fur;/her, t he

\‘;\ﬁ?’g;} glf%%gﬁggg@(i@@d}?%&f’e§ £ylimgsy calndord (N 48
development unit 41 has the abovementioned development
roller 42. Tt also has a development blade 43, a
development unit main frame 48, a bearing unit 45, and
a pair of lateral covers 46. The development unit main
frame 48 has a toner storage portion 49 in which the
toner to be supplied to the development roller 42 is
stored. It supports the development blade 34 which
regulates the thickness to which toner is coated on
the peripheral surface of the development roller 42.
Referring to Figures 10(a) and 10(b), the bearing unit
45 is firmly attached to one of the lengthwise end
portions of the development unit main frame 48. It
rotatably supports the development roller 42, one of
the lengthwise end portions of which has a development
roller gear 69. Further, the bearing unit 45 is

provided with an idler gear 68, which transmits

driving force from a coupling member 67 to the



outward fromthe outward surface of the cover 46. The
coupling nenber 67 is exposed through the holl ow of

wa heegsieandri cal portion 46b. The apparat us nmapraum/JP2008/062251
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assenmbly 100 and process cartridge 50y are structured
so that as the process cartrlg?%e 50y is nounted into
t he apparatus nain assenbly 1 the coupling portion
67a of the coupling nmenber 67 engages with the second
coupl i ng menber 106 of the apparatus main assenbly

10QevihbGheh & SHOWO | fedi Otis € Qe HARRTMI iiRY dhenrehy,
driving force fromthe notor (unshown) w th which the

appet atksd b Nt 18 Sembhyrd 08 ds Pf omidlasbating henit 45,
process cartridge 50y. {Connection of Devel opnent Uni t
t oibr eiilni 6F Red erendighw Ds & @iarest idh (@ tens déafing ,
t he devel opnent unit 41 and drumunit 31 are connected
i nuhhe 49) | owi angnamamererto KRosty te ormuphich@fmdrteer 67
process cartridge 50y, the cylindrical portion 46b is
fianedidhen géer sipporftimdictiol éhesaovar tite ot Paovéngd
a projection 48b which projects fromthe devel opnent
unV thred nc ¥ ke 4gt PerEi@R 460 thhlecfs@rpz}'rwq*fgs hol e

As a result, the devel o&)msnt unij t

R B SE TRt i (IR 1S ST TAGe, it e e - 1 e
d | t t 4 t at | | t
SRl 17 ' Pl T S e 6

11 h 4 d

L e el e, s teal el

thes dLRSey | P toh PE F QLA SR gddes gyl drdCalctured

so that as the process cartridge 50y is mounted into
the apparatus main assembly 100, the coupling portion
67a of the coupling member 67 engages with the second
coupling member 106 of the apparatus main assembly 100,
which is shown in Figure 30, transmitting thereby
driving force from the motor (unshown) with which the
apparatus main assembly 100 is provided, to the
process cartridge 50y.
{Connection of Development Unit to Drum Unit}
Referring to Figures 10(a) and 10(b), the
development unit 41 and drum unit 31 are connected in
the following manner: First, at one end of the process
cartridge 50y, the cylindrical portion 46b is fitted
into the supporting hole 36a. At the other end, a
projection 48b which projects from the development
unit main frame 48 is fitted into the supporting holé

37a. As a result, the development unit 41 is connected



portion 46b and projection 48b so that the devel opnent
roller 42 is kept in contact with the photosensitive

walzwm@de3 That is, the devel opnent unit 41 is KEPIP2008/062251
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pressed by the resiliency of the conpression spring 95
in the direction indicated byzg narrow mark G,
generating a nonent H which acts in the direction to
rotate the devel opnent unit 41 about the cylindrica
portion 46b and projection 48b. Thus, the devel opnent

rotbernd2dismkenit i B contagdh W thadher pheftosansi tive
drum 30 with the presence of the preset anount of
contasl ophessuiri bed weed tdiea tieved bpyramdvaiol d ere ¥ iared
phot osensitive drum 30. The position in which the

devel opeedtunninidl13ls Weert,i treiferkepty ite dogtaets ® ghd
t he photosensitive drum30 is referred to as "contact
pokiiiohe deRelepmémy vl 4ures lephdondssutrd by a
conpression spring 95 in this enbodiment is |ocated on
t heoBppess t el sPrel Ry ofy o bFh taves | ekt hif deerbrs, 1n
portions, where the coupling nmenber 30a of_ the

phERes@hEFET V@l dF AnP S0t O B P Ydupt i & e+ 67 of

the d | t | | 42, | ted. This is f

t hEOT b1 vk Moy ead ot SheC it b T Rg i e pent
d | 42 ' I,Vi f 1,1,
Colt RD henber 06 o TR Aipar s e G

10 h j [ h [ tiy
rué ?%?@%ﬁ o'_llé,s &%ﬂ%{e%qu'n%ntt %nq'tr Qgt 1;@n k_te%tI

rotat prent unit 41 about the cylindrica
FoﬁEéQEeéGQy gﬁesP@¥@115h5§§B¥E%ﬁ%-caﬁbﬁbséﬁoﬁrgbring 95

engt hwi se end of

in the direction indicated by a narrow mark G,
generating a moment H which acts in the direction to
rotate the development unit 41 about the cylindrical
portion 46b and projection 48b. Thus, the development
roller 42 is kept in contact with the photosensitive
drum 30 with the presence of the preset amount of
contact pressure between the development roller 42 and
photosensitive drum 30. The position in which the
development unit 41 is when it is kept in contact with
the photosensitive drum 30 is referred to as "contact
position".

Referring to Figures 9 and 11, the compression
spring 95 in this embodiment is located on the
opposite side from one of the lengthwise end portions,
where the coupling member 30a of the photosensitive

drum 30, and the coupling member 67 of the development

roller 42, are located. This is for the following



the cartridge 50y, the developnent roller 42 is

pressed upon the photosensitive drum 30, generating
woldoey/@Bys3t he preset anount of contact pressuredieiPeesne2251

t he devel opnment roller 42 and photosensitive drum 30,

whereas, at the other |engthw se end, the devel opnent

roller 42 is kept pressed upon the photosensitive drum

30 by the conpression spring 95. {Force ReceiVving

Menber} Referring to Figures 5 - 8 , the cartridge 50y

| SrppO¥hdedsWhl aohpl £Rgr REMbYT NGT NBADEKe 7@e¥&OTopment
pl aci ng the devel opnent roller 42 and photosensitive

dr us1 30ri n2cestactewi hieacth dbhes, foom Separabupyi idiem
fromeach other, in the apparatus nain assenbly 100.
Nexembeef 2061 0ff tbeFagpaestdd faln 49s¢mdly 1UB), arhe
14, the force receiving nenber 70 has a hook portion
70mom&he Hobk penerahedOani sheodheeteton ot @meotrie ofha
spring 21 for keeping the force receiving nenber 70

5 pr és¥atepnenhenpas f]%ea}ét?ﬁ‘ér thadopt 1ndel Gpk i PR Phon s6b,
connected to the hook portion 48a of the devel opnent
unPf FREWE 4B, FAQUERoGN i qutled Pr3 Igf@tiwise end of

Referrln to Fig e 10. (b he force ce menber
70the ae?ser@ae % bbat %V%L??m%t AR
rotation i.ch s a pgrt o the ggr

reEEIVF% H%ﬂ%er gghﬁfgﬁe?ﬁe UIdlﬁgnportl fﬁpg
be%ﬁépgbgnkﬁe4 re@%%egﬂggﬁtaeﬁag Qét ﬂgﬁégrﬁ ween
ac e e

recelr vin cover 46 1s at to t
10deyﬁgoegeeiogﬁéﬂtfEem§e6542naﬁdnawaeéséﬁe£%a@% dhen 30,

whereas, at the other lengthwise end, the development
roller 42 is kept pressed upon the photosensitive drum
30 by the compression spring 95.
{Force Receiving Member}

15 Referring to Figures 5 - 8, the cartridge 50y is
provided with a force receiving member 70 for placing
the development roller 42 and photosensitive drum 30
in contact with each other, or separating them from
each other, in the apparatus main assembly 100. NeXt,

20 referring to Figures 10(a), 10(b), 13, and 14, the
force receiving member 70 has a hook portion 70a. The
hook portion 70a is connected to one end of a spring
21 for keeping the force receiving member 70 pressured,
whereas the other end of the spring 21 is connected to

25 the hook portion 48a of the development unit frame 48,
asrshown in Figures 13 and 14.

Referring to Figure 10(b), the force receiving



bearing unit 45 fromthe direction parallel to the
axial line of the devel opnent roller 42. The detail of

wa ev/opseézat i on of the force receiving nenber 78CEMR2DOSNB2251

10

15

20

25

given later. {Cartridge Tray of El ectrophotographic

| mage Formi ng Apparatus Main Agsenbly} Next, the
cartridge tray 13, which is in the formof a drawer,
will be described. Referring to Figure 4 , the
cartridge tray 13 is attached to the apparatus main
assetibéy 100is$ natstdhed mehnerbddwaing i ipr a43 ilgalengaging
terns, it can be horizontally and linearly noved

r ed atovaet tond hestappardiqs wieioh assentpartl 09t thmtfage
the cartridge tray 13 can be noved (pushed into, or
put¢eeiving ghemipdre praraatmsthmuqula%@mq/rtlm 4 thee
di rection indicated fy an arrow mark
ré@%@%%n®eWWltmkichA|§e¢'ﬁ@@a@ﬁ?aﬁ@ﬂpfénpélt@ﬁré@ﬁﬁ@n
The apparatus main assenbly 100 is structured so that

th@e%%mn@gr@emkf%ry oy i Eeo‘feo‘i:k‘]e% i aHe e dihe
t it h Fi 1

p°3%*ﬁée St il ori i PES) r'fa?a@nr?%ot'c?hceé ri%st
gsilion(cartrifge. replacenent Ofc'm'on %f ri 498 o

noun?lng of "Tenbvi ng position, gure %

V‘héﬂ‘aljsslcgr'i‘n&bcféﬁrékflfs%e%ﬁﬂ%t&ﬂ!@§ h4d2‘ he THAr Leikdge of

tray e cartridge 50 is
'mW%%%Mﬁ&ﬂ$%§%&ﬂﬁ%&“ﬁ%é@ﬂha&ﬂ%¥ﬁwwﬂﬂkm

the direction indicated by an arrow mark C, which is
Vigivah| Yater.
{Cartridge Tray of Electrophotographic Image Forming
Apparatus Main Assembly}
Next, the cartridge tray 13, which is in the form
of a drawer, will be described.
Referring to Figure 4, the cartridge tray 13 1is
attached to the apparatus main assembly 100 in such a
" manner that, in practical terms, it can be
horizontally and linearly moved relative to the
apparatus main assembly 100. That is, the cartridge
tray 13 can be moved (pushed into, or pulled out of,
the apparatus main assembly 100) in the direction
indicated by an arrow mark D1 or D2, respectively,
which is virtually horizontal direction. The apparatus
main assembly 100 is structured so that the cartridge
tray 13 can be locked in the innermost position (image
forming position, shown in Figure 1, in the apparatus

main assembly 100), and the outermost position



paral lel to the direction of gravity, as shown in
Figure 4 . The cartridge tray 13 is structured so that
waxobhesieart ri dges 50 are nounted into the carrcy/Ikye08/062251
tray 13, the cartridges 50 becone arranged in tandem
in the direction parallel tot direction in which
the cartridge tray 13 is novable, with their
| engt hwi se direction (which is parallel to axial |ines
of photosensitive drum 30 and devel opnent roller 42)
bei(agrpeipgadireplacemhent hposbviog: dcaectidge ofiotiteing or
cartridge tray 13. As the cartridge tray 13 is pushed
i nrembhiéngppasatisnpashossseénbFygdoe, 4t hehtant 1 $ dges
50 in the cartridge tray 13 enter the apparatus main
asfembhygstoposwitihnt he phéskntkeofant préget taavuhd ofn
gag f2 (Figure 5 ) between the photosensitive drum 30
i nbeaphléget pREYe Sthe afrirtani 497 etheldi Aqpntashsmdo the
belt 19 | ocated below the cartridge path in, the
5 apparattdImarha¥sdénByyanooPeTREAL &3 the dhFeriigR

apfaF aF 4SShat Aos nbl yoTol e CaFer iy
ApPAFACASSHAPK ASBROPY TODF GachiCab 1T e BATLY
r r It | b [ ly 100
e e S R L

| g, 2RPAr aliys B 1t Anserbl Y2 100; (F Qe &y and H0)par

The cartridge positioning operation w ribed

lager ¢hB detaikagdsetol 8rbonshAsgat herdopke 12aaf f flige
pushing the cartridge tray 13 all the way into the

10 appakat Ug, Mehe asserbbyed000 LLOSHA0athengoOrid2tandenm,
ensures that each cartridge 50 is properly nounted

in the direction parallel to the direction in which
the cartridge tray 13 is movable, with their
lengthwise direction (which is parallel to axial lines
of photosensitive drum 30 and development roller 42)

15 being perpendicular to the moving direction of the
carfridge tray 13. As the cartridge tray 13 is pushed
into the apparatus main assembly 100, the cartridges
50 in the cartridge tray 13 enter the apparatus main
assembly 100, with the presence of a preset amount of

20 gap f2 (Figure 5) between the photosensitive drum 30
in each cartridge 50, and an intermediary transfer
belt 19 located below the cartridge path in the
apparatus main assembly 100. Then, as the cartridge
tray 13 is moved into its innermost position in the

25 apparatus main assembly 100, each cartridge 50 is

properly positioned in the apparatus main assembly 100

by the cartridge positioning portion 10la provided in



into the apparatus main assenbly 100. Therefore, in
terns of operability, this structural arrangenent for

wa tvev/eppesr at us mai n assenbly 100 and cartri dgeCTaP2008/062251
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superior to the structural arrangenent of an
el ectrophot ographi ¢ i mage fornjng apparatus in
accordance with the prior art, which requires the
cartridges 50 to be individually nounted into the
apparatus main assenbly 100 by a user. Next, referring
t ot fré gappiesSr2Bus @Hin tdesaperati@n Fidheecd taid@d) .
tray 13 will be described. Figures 23 - 26 do not show
t hBheacartdpdse 50osiniordey dmemnsideon twigksiter depcribed
understand the operation of the cartridge tray 13. The
cakatedgentdelaill. i & sygported by l@sgaitneoflopray2 after
supporting menbers 14 in such a manner that the
capesh e thaycas ckige Y 1ot dht Ot WY dpfar dhes
mai n assenbly 100 while remajning sypported by th
tr?r;\zp%{@ii‘g?t'l)‘/%b“ rﬁ%eéd ?b%lﬁtiﬁl.oorhe P&?@gﬁ%‘&r?ﬁﬁé 11
menber s are nove nent_o e door
TR R B oottt Gl DR B T R o TR
The door, 12_| . 10 us [ :
as%%ﬁ%|%H%oa§§a$%%?§ﬁﬁg%gﬁ“%gg?%ﬁgﬁﬁgﬁa|F§EF§§85eabéﬂt
it EO i 8; JL2a. ﬂgg; ' | Qa4

Se rﬁéeat%)fet r%ilsltkz, thlhées 3 c‘éltgra{],s d aEHd t ¥or

nova en a position ( position) Inm which it
COMpd €45h ¥r SOYE 1fa B LPENIY, 800 asndhawr ditidd JWee i s

23, and a position (open position) in which it fully

exPasesi dhec Opend gk Bl tasr Shownr d iy dmegitl & f24n
electrophotographic image forming apparatus in
accordance with the prior art, which requires the
cartridges 50 to be individually mounted into the
apparatus main assembly 100 by a user.

Next, referring to Figﬁres 23 - 26, the operation
of the cartridge tray 13 will be described. Figures 23
- 26 do not show the cartridges 50, in order to make
it easier to understand the operation of the cartridge
tray 13.

The cartridge tray 13 is supported by a pair of
tray supporting members 14 in such a manner that the
cartridge tray 13 can be pulled out of the apparatus
main assembly 100 while remaining supported by the
tray supporting members 14. The tray supporting
members 14 are moved by the movement of the door 12
which can-be opened or closed by an operator (user).

The door 12 is attached to the apparatus main assembly



When it is necessary to take out any cartridge 50 or
cartridges 50 in the apparatus nmain assenbly 100, the

walmop/odsieci s to be rotationally noved from the siwirP2008/062251
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position to the open position. A s the door 12 is
rotationally noved, a pair of oj ections 15
(connective pins) with which the door 12 is provided,
nove in the clockw se direction about the rotationa
axis 12a, while noving in a pair of elongated holes
l4g¢pooBe thatone, cwht bewhbthtibeall aymsupposbony its
menber 14 is provided, fromthe bottomend 14c2 of the
el ongatednadl exidclpe.t Hehd girend 2l4d mftdtheonally

el ongated hole 14c, as shown in Figure 24. As a
resavebleheetvagnsapposithgn mesber spd4i bk en hovedwibych it
the projections 15 in the direction indicated by the

ar FOWPHRERL Y| CORSTEhant PRYNSNPPSEPYI RS IPEvRYEr slrnzflawere 23,

nmoved i n the abovementioned direction zl, th
pré?@c€|89§lﬁﬂﬂp éﬂHe§48951Rh?%h b?oY%%?hf%Bn¥%%£% of

t he tra ortin ers 14 are, ded by
QUPPRGEROLES 209 IE RO G ho L™ aboar i S 1o

assenbl 100 S rOV|ded as, s Fi gure 25
Referrlﬁﬁe?o |ggree§%ss 5Eht gu?%?%g %%I%nﬁdaaﬁtrldge >0

é? %?gﬁ&ﬁ% Ehat i Spd wo, é’fé%&é‘t%ﬁ &éér«ﬁrﬁél}of@é,

one dlagona ection

di agangbosecsi 08 {9788 B3t £Pdsnall BIORGLEY HPYRMEhd rOmit

the horizontal section 107al to the horizontal section
17g8sidheh et or ehe aspéhepdoofidd. | ;amvrd Jgamitche sshut

position to the open position, as shown in Figure 24,

t heopaojectlibpsmoved, a pair of projections 15
{connective pins) with which the door 12 is provided,
move in the clockwise direction about the rotational
axis 12a, while moving in a pair of elongated holes
l4c, one for one, with which the tray supporting
member 14 is provided, from the bottom end 14c2 of the
elongated hole 14c to the top end 14c1 of the
elongated hole 14c, as shown in Figure 24. As a result,
the tray supporting members 14 are moved by the
projections 15 in the direction indicated by the arrow
mark zl. As the tray supporting members 14 are moved
in the abovementioned direction zl, the projections
14d1 and 14d2, which project from each of the tray
supporting members 14 are guided by the guiding holes
107 with which the apparatus main assembly 100 is

provided, as shown in Figure 25. Referring to Figure

26, each guiding hole 107 has three sections, that is,



14dl and 14d2 are guided by the guiding hole 107,
sequentially through the horizontal section 107al,

walkmgoesaés section 107a2, and horizontal secti orcrPse/062251
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Thus, the tray supporting nenbers 14 are first noved
in the direction indicated by fhe arrow mark z

(Figure 24), and then, are noved in the direction

i ndicated by an arrow mark yl (Figure 24), that is,
direction to nove away fromthe transfer belt 19. Wth
t hewd rayr SHPes 1 i S tiser 50 10 nwed @ld 3t hdvayhd n
the direction indicated by the arrow mark yl, the
cadisdeagel tseayt ddh can k. pahleediiagonafl tsketdppalafiag
mai n assenbly 100 through the opening 80 in the

di execenads divgos ey bypwdred af raw e kD2, zas shaerctiion
Figure 25. Figure 30 is a partially cutaway
pel¢pektiwetve dwofzaiea} reret ¥Or m g apﬁélleétekﬁ@rﬁfrt ap
the cartridge tray 13 has been pulled out of the

appae adeRr nl%mw Vi the | SR R HRIAR gésittheon.
Next, the case in which any cartridge or cartri.dges 50
arP RS IR0 2heS MPPar u%l%engza%'set}ﬂﬁ )Prﬁ}-’(?g%'lllqns

PR R ME g e

ChreRgr el bhert ne b 5 vR Mol AR T e
9%&%&&1 | O+ IherRRf 3 £r ’ar'ic,}f'%cgr.op{ori]@al Ssécocl% noyved .

into shut position as shown in Figure 23. A's the

doprud?2 195 MOVEM, s @8 10fnd heerdt £ctd vl & iofstt hvved
door 12 noves in the countercl ockwi se direction

in the direction indicated by the arrow mark zl
(Figure 24), and then, are moved in the direction
indicated by an arrow mark yl (Figure 24), that is,
direction to move away from the transfer belt 19. With
the tray supporting members 14 moved all the way in
the direction indicated by the arrow mark yi, the
cartridge tray 13 can be pulled out of the apparatus
main assembly 100 through the opening 80 in the
direction indicated by the arrow mark D2, as shown in
Figure 25. Figure 30 is a partially cutaway
perspective view of the image forming apparatus after
the cartridge tray 13 has been pulled out of the
apparatus main assempbly 100 to its outermost position.
Next, the case in which any cartridge or
cartridges 50 are mounted into the apparatus main
assembly 100 will be described. Referring to Figure 25,

the cartridge tray 13 is to be pushed into the



about the rotational axis 12a, while noving in the
correspondi ng el ongated hole 14c of the tray

wosHpparsiéang menber 14, to the bottom end 14c2 rRefT/iPhens/062251
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el ongated hol e 14c, as shown in Figure 23. Thus, the
tray supporting nmenber 14 is r%ved in the direction of
the arrow mark z2 (Figure 23) by the pair of
projections 15. Therefore, as the door 12 is noved
into the shut position as shown in Figure 23, the

propgethons rdth asserdiddy Bo@ uided byrddei drord Zateal
section 107al, diagonal section 107a2, and hori zont al
segtiron MAYA3D1 i thidegh | Siiedbmetiarg &6, shown e o a2
23. Therefore, the tray supporting nenbers 14 nove,
fikspt im tihe obercgbooitodnit h&hameewtesr k th2 @eoguié is
23), and then, in the direction of the arrow mark y2

( Ftgubre 23Yedtinto i the t heutdipezttiom tas mjvareligsdrigqure
the transfer belt 19. {Positioning of Process _
Caf8ri dife tRE stdare 1t iH @ovieshhsesyr &fhitéel pegdection 15
Form ng Apparatus Main Assenbly} Next, referring to |

Fi ghir B3e 5doon 12 yrovessin ghhe StPuRTRF PlRG Y ifi iy iction
the cartridge 50 in the a tusmain assenbly. 1

i TPSBE RS o TR et T el 7 MIGU e it 90 Hithe
appar at us i n_assenbl 04s ovi W [tiple
or R SRl rr R o d S ooty o el age

SOSLLRIPL I, B P 010 0 Mg ;SR e

| S 168G EATAEI LRI EOMPATHBIY in Figure 23. Thus, the
tray supporting member 14 is moved in the direction of
the arrow mark z2 (Figure 23) by the pair of
projections 15. Therefore, as the door 12 is moved
into the shut position as shown in Figure 23, the
projections 14dl and 14d2 are guided by the horizontal
section iO7a1, diagonal section 107a2, and horizontal
section 107a3, in the listed drder, as shown in Figure
23. Therefore, the tray supporting members 14 move,
first, in the direction of the arrow mark z2 (Figure
23), and then, in the direction of the arrow mark y2
(Figure 23), that is, the direction to move closer to
the transfer belt 19.
{Positioning of Process Cartridge Relative to
Electrophotographic Image Forming Apparatus Main
Assembly}

Next, reférring to Figures 5 - 8, 23 - 25, and 30,

the positioning of the cartridge 50 in the apparatus



of the cartridge tray 13 is provided with a pair of
cartridge positioning portions 10la, which are |ocated
wa@toodhes16engt hwi se ends of the correspondi ng PCT/IP2008/062251
conpartnent, one for one, in terns of the direction
parallel to the lengthw se dirgction of the cartridge
50, in a manner to sandw ch the transfer belt 19.
Next, referring to Figures 6 and 23, as the door 12 is
noved fromthe opening position to the shut position,
t heatar a55d@P1{r 290 13i ahdo€adié $ ¢ dgesd 50 REPer rimg e
direction indicated by an arrow mark y2 (Figure 23),
cabisgngetshé dndnBOni thposppraoatng paitiansSdhly width is
which the drumunit 31y is provided, to conme into
coprarideft Withemebt tpspopaling CEOULY i RiRyer posi tiloikd ng
portion 10la of the apparatus main assenbly 100. A's a
resibedimpet tapfridger5dge | Bowsmmmop%twaQWelQba for
t he apFaratus mai n assenblg 100, At this tine,
51 eP@as hanhﬁﬁb@rcqstrhﬁg%h QSr%%%%HV%yt?r&b?mﬁﬁﬁﬁﬁﬂt%ﬁ

t he door scribed. Referring to H
zsmalasasagm?W@ by BB %V@@C?}cﬁﬂﬁtﬁgd&ﬁe Tpartment
oiber et Pet heodt boRiet o Phcet 8 A e SR A Mot

ar Loy IR e ?’rén%ﬂ%ﬁg %%orﬂ‘ér?s My eent, oty 3;!{1@ t]\_rM&%/%ted

supportin ses the projection
mhéshtﬁgelgﬁgehwﬂgé éﬁ@@eo§4thé 6 PV desha 19y

properly positioned by the positioning portlon 101a of
10 t heomppatatts, NBhE Bssepiy 101t Ats SHOWN M gt b
. parallel to the lengthwise direction of the cartridge
50, in a manner to sandwich the transfer belt 19. Next,
referring to Figures 6 and 23, as the door 12 is moved
from the opening position to the shut position, the
15 cartridge tray 13 and cartridges 50 move in the
direction indicated by an arrow mark y2 (Figure 23),
causing the drum unit positioning portion 31b, with
which the drum unit 3ly is provided, to come into
contact with the corresponding cartridge positioning
20 portion 10la of the apparatus main assembly 100. As a
result, the cartridge 50y is positioned relative to
the apparatus main assembly 100.
At this time, a releasing member 75, which is
moved by the movement of the door 12, will be
25 described. Referring to Figures 23 - 25, as the door
12 is moved from the open position to the shut

position, the tray supporting member 14 is moved by



Referring to Figures 5 and 6 , as the tray supporting
menber 14 and cartridges are noved in the direction

w0 dd/estiesd by the arrow mark y2, a rel easi ng rramagprR008/062251

10

15

20

25

pushi ng nmenber 102, which is firmy attach to the
apparatus main assenbly 100, pushes up the rel easing
menber 75, with which the carttidge 50 i s provided.
The rel easi ng nechani sm of the rel easing nenber 75
will be described later in detail. {Devel opnent Roller

Sepgé ag i Ae-Meshan s of e &l 8¢t RPhot g apbile yIBgei gure
Form ng Apparatus Main Assenbly} Next, referring to

Fi 985 es ™his &ovek®ntldf ant Idayt haippechamios meidiers 14
novi ng the force receiving nmenber 70, with which the
catatisdgetivyps]ecovoned]bw withevidiestc ri e ddrdE gures
5 - 8 are schematic sectional views of the cartridge
5Qframet he apparavidedni ho dssepbdye 10, pagitai prethdy the
perpendi cular to the axial |ine of the photosensitive
dr pes B0iomino RPeriE o101 QB3 ¢5 BheledRid &l perkpeeti ve
view of the cartridge 50y, as.seen fromthe side from
whiepempby chPdr i dgeSBeyn | En drt9eRe Fi gures 13 and 14
are detailed ﬁgrSQec%ive vi ews_of gpart g& t he
devel opheherihiY 49 FPEUERIcri BRY Bbote, hE tHY door
12 is noved fromthe open. position to the ?ﬁ :
th
pog?P?%ﬁ?l?%énﬁﬂ%%¥f%gn%n%r%T%%f}% e%l%?%fﬁ_ %9 tnothe
cagt [L0PEor Yo d B IUS oy Ne D% LLEEGH AR 1T £ Efe D ing
the_arrOM/nar@ y lgure 6 ) , Dbeing thereby
PogsLibores by tHenPRSEE 1 PP NGWROER I £ Firmly attach to
the apparatus main assembly 100, pushes up the
releasing member 75, with which the cartridge 50 is
provided. The releasing mechanism of the releasing
member 75 will be described later in detail.
{Development Roller Separating Mechanism of
Electrophotographic Image Forming Apparatus Main
Assembly}
Next, referring to Figures 5 - 8, 10, 13, and 14,
the mechanism for moving the force receiving member 70,
with which the cartridge 50y is provided, will be
described. Figures 5 - 8 are schematic sectional views
of the cartridge 50y in the apparatus main assembly
100, at a plane perpendicular to the axial line of the
photosensitive drum 30, and Figure 10 (a) is a detailed
perspective view of the cartridge 50y, as seen from
the side from which the cartridge 50y 1s driven.

Figures 13 and 14 are detailed perspective views of a



101la of the apparatus main frame 100. During this
nmovenent of the drum franme projection 3la, the bottom

weendy/piinés on 75d (portion of contact) of the rmiEeA2003®62251
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menber 75 conmes into contact with the rel easi ng nenber
pushi ng nmenber 102. Thus, thezfelea3|ng menber 75 is
pushed in the opposite dlrectlon fromthe direction
i ndicated by the arrow mark y2, being therefore pushed
up. That is, as the door 12 is closed, the releasing

neghetr db trseivesi epheihalnioree. (second externa
force) fromthe rel easi ng nenber pushi ng nenber 102.

Next, re§edestgibed Rigawes &s atrite 1801 nil i B Igvdadef rom
rel easing menber 75 is in contact with the force

r ecieé vopgn neobet i d0. t dovlew eshutaspehiet T @b eash e gd rmbiarame
75 is pushed up, it becones separated fromthe force
repepyengiomndbr 70.the @arlesidge 0e Fvreevedcer Vilig
menber 70 rotates about the rotational axle 7Qg
(Filgueetigy, ingiea i dhy tHee faFeRY el wWhg bt %0
is provided, in a manner to rotate fromits standb

po%?%?%nthgﬁ%Qﬁ PASFFHRARS Y it WRP T oot Heg portton

{ t 41, that he d
3mi§|5?r8 ”m%”%%?%{m%f‘m%iﬁsf%%fﬁ of6Fhe HH i TRYS
evel oprent u 4
SYELEEITAE Lo SDMP JTLONSE 6 A e oo

60wy | %’Bp Qﬁsﬁﬁﬁbfg 15?51?&% NGork 2 & PUE St He af@l§a81ng

inter he ve direction of the apparatus
e, BnBssend! MOI%QQ ihhe £k Cecappl ¥h Nehd | FSlcdBIeméiber

is p05|t|one
pushing member 102. Thus, the releasing member 75 is
pushed in the opposite direction from the direction
indicated by the arrow mark y2, being therefore pushed
up. That is, as the door 12 is closed, the releasing
member 75 receives external force (second external
force) from the releasing member pushing member 102.
Next, referring to Figures 5 and 13, initially, the
releasing member 75 is in contact with the force
receiving member 70. However, as the releasing member
75 is pushed up, it becomes separated from the force
receiving member 70. As a result, the force receiving
member 70 rotates about the rotational axle 70g
(Figure 13), with which the force receiving member 70
is provided, in a manner to rotate from its standby
position, shown in Figure 5, outward of the

development unit 41, that is, the direction to move

away from the rotational axis 46b of the development



that after the proper positioning of the each
cartridge 50 in the apparatus main assenbly 100, the

w0 mg/eosagpl yi ng first menber 60 is above the cEITL/IR206862251
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50. In ternms of the direction parallel to the axial
line of the photosensitive dr 30, the force applying
first menber 60 is positioned so that it is enabled to
come into contact with the force receiving portion 70a
of the force receiving nenber 70 which is at the

conhespondi g seagt hih sei gness o e cartridge 50.
Referring to Figures 27 and 28, driving force is

transmtiéed, f e Goabdof ol 16f (e hizot Al a grovweirn ¢ ofLir reser)
with which the apparatus nmain assenbly 100 is
progmded, 60 owal jeae dd2ctibwedigh a gear 111. As the
driving force is transmtted to the gear 112, the gear
112 rotBedsriing heo dir@erednl i antd cht el byeraws arf de
mark L , rotating thereby the cam portion 112a, which

i svahtieebglareplien off t Hee grRpranaus ifpithe ey orP o,
indicated by the arrow mark L . The cam portion 112a

i sthe EoRERcIPIM YH'Y hbl Fdli R or & ret i gt Pt iTh

60b, with which the f | yi first nb 60 |

o b7 et e Sher oy orecbSE el bih O (Ton PELgReE 0
L at th ' { | vi [ t [ '

nERHETLeTF ot | Fli P AP S R b e

8L €. 22p5100Rg Lhe- LOTnAR! 4 N 1o TRIRRL: 01 age

after 1t has nﬂ%e t he dlrectlon_lndipated
arsOW ey k drms Wien H @il aPplariang efii kst trenbgr 460

is in the state shown in Figure 27, the devel opnent
line of the photosensitive drum 30, the force applying
first member 60 is positioned so that it is enabled to
come into contact with the force receiving portion 70a
of the force receiving member 70 which is at the
corresponding lengthwise ends of the cartfidge 50.

Referring to Figures 27 and 28, driving force is

transmitted from a motor 110 (mechanical power source)
with which the apparatus main assembly 100 is provided,
to a gear 112 through a gear 111. As the driving force
is transmitted to the gear 112, the gear 112 rotates
in the direction indicated by an arrow mark L,
rotating thereby the cam portion 112a, which is an
integral part of the gear 112, in the direction
indicated by the arrow mark L. The cam portion 112a is
in contact with the moving force receiving portion 60b,

with which the force applying first member 60 is

provided. Therefore,nas the cam portion 112a rotates,



roller 42 and photosensitive drum 30 are still in
contact with each other (Figure 7 ) . Figure 28 shows

wda tvev/bmsuese appl ying first nenber 60 after it has/Imesmde2251
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in the direction indicated by the arrow mark B . \Wen
the force applying first nenb%r 60 is in the state
shown in Figure 28, the force feceiving menber 70 is
in contact with the rib 60y, and therefore, it
receives force fromthe force applying first nenber

60 nd'sr{her T8 0L, 1185 6f Mg Eier o0 FLeRInas iforeR
fromthe force applying first nmenber 60, it

r of 2t onadih yi mpves: dd e @esrel oprentmani tE 4lr ahout t he
rotational axis 46b, causing the devel opnent roller 42

t o separagerd rom dthev phaiosenstd iamp ldrimy 30 (K guemdver
8). This position of the devel opnent unit 41, shown in
Fi Quraf28; ini [habenoedf@riredhtep disradiel wepgarditdaded by
position of the devel opment unit 41. Wil e each

cathe | dgeowOnd sk by edhiemt ¢ hehd capgaprPdy inai Aiassenphyer
100, the force receiving nenber 70 of the cartridge 50
refii hs i e staRIBPYYsiin i qEigw e Hhe Hrvedament
the force applying first menber 60 c be paosi.tianed

S E 155 | 4P TR e O (9T My a1 5 e 1

e

t nbl i t.hout | owi h
ap f@%ﬁiﬂ?‘f@? SERbar ey RS M e radura  2Re BFPup
Wi eac t i NG: ' : j
50t RS € RS (S 1 A® AT b Ml e P e

f 0{(191{}9@ APPAL At Lsh | ThRLCHrAanse thd A NS A B twhen
making i1t possible to
the force applying first member 60 is in the state
shown in Figure 28, the force receiving member 70 is
in contact with the rib 60y, and therefore, it
receives force from the fdrce applying first member 60.
As the force receiving member 70 receives force from
the force applying first member 60, it rotationally
moves the development unit 41 about the rotational
axis 46b, causing the development roller 42 to
separate from the photosensitive drum 30 (Figure 8).
This position of the development unit 41, shown in
Figure 28, will be referred to as the separation
position of the development unit 41.
While each cartridge 50 is moved into the
apparatus main assembly 100, the force receiving
member 70 of the cartridge 50 remains in the standby
positién (Figure 5). Therefore, the force applying

first member 60 can be positioned significantly closer



mnimze the wasted space, and therefore, making it

possible to significantly reduce the apparatus main
wasmeodsiys 100 in vertical dinension. {Descri ptrommdos/ioe22s1

Mounting of Process Cartridge into El ectrophotographic

| mage Formi ng Apparatus Main Assenbly, and Force

Recei ving Menber} Next, the operational sequence from

t he begi nning of the nounting of the cartridge 50 into

t he apparatus main assenbly 100, to the separation of

t heodenel epaent dgel beth42nf £ B A Ppa phoh OSRASH t & ¥Serils Ly
30, will be described. Referring to Figure 4 , it is

af teehbhe sardwidgetheayoi3ei spplyied diitsofmeheer 60
apparatus main assenbly 100 to its outernpst position,
t hahdeaehtcadgei 8get80ichar beraount kded ol ootloer r dupied
from the cartridge tray 13 in the vertical direction,
whtbh imgunhidngap€dthy chetaidew hBr kc@paped efot e
mounting of the cartridge (s) 50 into the cartridge ,

S5tr&agres, aphéyéRgt PeEhert pAya131nagde of pENHRY e@PPRE B Ehel D

apparatus nmain_assenbly 100 in the direction indé at ed
by2EReTERPER BLtht ARRBuBhiPhedpbni RGKEBI ThatoFst f‘ﬁ to
thi s enmbodi pent, each cartridge. 50 is horizontally .
ToUSBERRES THE. UpBarar onFal nTalsehBT SO0 T Hhid not
di recti i ch.lLs.kn t] ( g .
el BaRUPEEI aP) SLaTEheCaREer Fragter tPrear et e

drHggégbl§E£§5rEHngQtE£QPr§i§ens§Q§.Cartridge 50y is

10 {Description of Mounting of Process Cartridge into
Electrophotographic Image Forming Apparatus Main
Assembly, and Force Receiving Member}

Next, the operational sequence from the beginning
of the mounting of the cartridge 50 into the apparatus

15 main assembly 100, to the separation of the
development roller 42 from the photosensitive drum 30,
will be described.

Referring to Figure 4, it is after the cartridge
tray 13 is pulled out of the apparatus main assembly

20 100 to its outermost position, that each cartridge 50
can be mounted into, or removed from, the cartridge
tray 13 in the vertical direction, which is indicated
by the arrow mark C.

After the mounting of the cartridge(s) 50 into

25 the cartridge tray 13, the cartridge tray 13 is to be

moved into the apparatus main>assembly 100 in the

~ direction indicated by the arrow D1, through the



nmount ed nost downstreamin the cartridge tray 13 in
terns of the direction in which the cartridge tray 13

WO 20woesees (nount ed) into the apparatus main assEEiEY08/062251
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100. That is, the cartridge 50y noves bel ow the ribs
60k, 60c, and 60m of the for c%6appl ying first nmenber
60 from upstreamto downstrea Also in terns of the
direction in which the cartridge tray 13 is into the
apparatus mai n assenbly 100, the cartridge 50mis
g eth 4 e d he 1sgeond , cant tihdge cappamkbrent cbeam t he
downstream end of the cartridge tray 13. Thus, when
t hes car 1 dd&lgsn trayndiBi 4én taunt etbvad oirtte tappamidistus
mai n assenbly 100, the cartridge 50mis noved bel ow
t hea 1k bess Géiko andl BDC Of ort Nehd atticee capipdry iwigi dH rist
menber 60, which act on the cartridge 50k and 50c,
fromepstcteeonalo dowst kegmrpfsbi dinlaer e dfhe xial
direction in which the cartridge tray 13 is into the
apbarates e rolassesisitiosr dman cttridge 50c is
mounted in the third cartridge conpartnent fromthe
downst rReds BN Dt el @are riddd e refr ML A9 Py vien

the cartridge tray 13 is nmounted into the ar at.us,
PR TS SO et T 1 | GO 5 H e Bl o he
;gegréé?% Z;%éﬁﬁ{%%éﬁ;éﬁﬁgﬁ“&gﬁgﬂréﬁe'g%reg}ég% G@H§3ﬂ3

;. from upstream
downs ver,. i.n t [ [ '
wnt ST RGeS Al W R s e AT

asp@ibl yrlQ0.; o, he neardiritdgeige0k olys mdeRt 8d 16k the wosk
upstream
60k, 60c, and 60m of the force applying first member
60 from upstream to downstream.

Also in terms of the direction in which the
cartridge tray 13 is into the apparatus main assembly
100, the cartridge 50m is mounted in the second
cartridge compartment from the downstream end of the
cartridge tray 13. Thus, when the cartridge tray 13 is
mounted into the apparatus main assembly 100, the
cartridge 50m is moved below the ribs 60k and 60c of
the force applying first member 60, which act on the
cartridge 50k and 50c, from upstream to downstream.
Also in terms of the direction in which the cartridge
tray 13 is into the apparatus main assembly 100, the
cartridge 50c is mounted in the third cartridge
compartment from the downstream end of the cartridge

tray 13. Thus, when the cartridge tray 13 is mounted

into the apparatus main assembly 100, the cartridge



cartridge conpartnment fromthe downstream end of the
cartridge tray 13. Thus, as the cartridge tray 13 is

womgbesdss nt o t he apparatus main assenbly 100,pd1nm2008/062251
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cartridge 50k is noved deep enough into the apparatus
mai n assenbly 100 for the force receiving nenber 70 to
nove under the force applying ﬁortion 60k of the force
applying first menber 60, which acts on the cartridge
50k, fromupstreamto downstream |I|f the cartridge 50

et @ desi goedy seethatid s vy cao it esei i JRiB&ippiding
remalins projecting while the cartridge 50 i s noved

i Nt or $henaRpaF atols Wik th assentdy 0, cdher fay€ &0k, from
applying first menber 60 woul d have to be positioned

hi gbet rédant wheswnsdtrésmin this enbodi ment, in order

to prevent the force receiving nenber 70 and force

appl yi ngofesstr menbetre 60s foomhatdsrfert g wirt twheladh the
other. In this enbodi nent, however, the cartridge 50

| scalesi jhee sy hbl ihelrtor cde egmias Hg hekiey FEFaPly
kept in its standby position, that is, the position in
whi @@ i Eheloearmetdgr o) Yetis meaHtRd cdt tihigeesgo upstrean
Therefore, the force applyin

first menb 60
poSHE T Bhede cFIeRAT tftHe EHT ?%e'g %%t,r%é‘baed?g%g%e
di stance by whic he _force receiving,nenber , 70 .
pr%?Ehf%d%%e%r%%Pl Ee&Iu&’bgst%%gnCF%FglggﬁsFégyagﬁoﬁ?
I n_ot her ,words,..desj.gni trd t it
t oPERR PR aPE R e o S AL S SRR S A 1S

OSSP 0 L6 ALY 05, S SHLS LD 30
main assembly 100 for the force receiving member 70 to
move under the force applying portion 60k of the force
applying first member 60, which acts on the cartridge
50k, from upstream to downstream.

If the cartridge 50 were designed so that its
force receiving member 70 remains projecting while the
cartridge 50 is moved into the apparatus main assembly
100, the force applying first member 60 would have to
be positioned higher than where it is in this
embodiment, in order to prevent the force receiving
member 70 and force applying first member 60 from
interfering with each other. In this embodiment,
however, the cartridge 50 is designed so that the
force receiving member 70 is kept in its standby
position, that is, the position in which it does not

project from the cartridge 50. Therefore, the force

applying first member 60 can be positioned closer to



it possible to reduce the apparatus main assenbly 100
in vertical dinmension. Thus, in this enbodi nent, when

wd veg/emnésr i dge tray 13, which is holding the aartieeg®s22s1
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50, is noved into the apparatus main assenbly 100,
there are a gap fl between the force applying first
menber 60 and force receiving:ﬁ%nber 70, and a gap f2
bet ween the phot osensitive drum 30 and transfer belt
19, as shown in Figure 5, preventing thereby each

caphéi d9er pPIGR0 PR AN Mgy $B1 h asSEi Yo Q) fFOMh the

interfering with each other while the cartridge 50 is

noppted +8Eoi v ey apamsat UB) NG oY asseriddys ¥k need to be
Referring to Figures 23 - 25, after the cartridge tray

13t aBepushed abhsideradyon Nt ant e happaoatdss keisigning
assenbly 100, the door 12 is to be noved into the shut
poshé¢i oart Asdgdedtoor tiRat sitoviewr ¢aticeddier ishutmember 70
position, the tray supporting nmenbers 14 are noved :
t onenginpeinrahsferamdby HOs{diorcthbke it credigge 50
arrow mark y2 ). Hereafter, the vertical conponent of
this moveheRt 1BEo t Hee t K2 Blppdoria Hy HesAigrsy 1400 makes
direction indicated by the arrow mark y2 wl|

bet BIRPFRIPLD 8 EOUHet arte 12PATHE S5 nhain ragperbly 100
su ortlgg Menber s 14 are noved in the direction

i ntfit AT e by t AE AT oW mar k y2, the cartridges 50 are

roves oG5S LD L anateto bl 25y IR VB ey

the tray Supportrn causi ng t

gg%%f’hﬁﬁf‘éh Syéfﬁ&PdPEgtE}?e Photosensdd 13, dfé“ﬂo’%d Mnto
the apparatus main assembly iOO, there are a gap fl
between the force applying first member 60 and force
receiving member 70, and a gap f2 between the
photosensitive drum 30 and transfer belt 19, as shown
in Figure 5, preventing thereby each cartridge 50 and
apparatus main assembly 100 from interfering with each
other while the cartridge 50 is mounted into the
apparatus main assembly 100.

Referring to Figures 23 - 25, after the cartridge
tray 13 is pushed all the way into the apparatus main
assembly 100, the door 12 is to be moved into the shut
position. As the door 12 is moved into the shut
position, the tray supporting members 14 are moved
toward the transfer belt 19 (direction indicated by
arrow mark y2). Hereafter, the vertical component of

this movement of the tray supporting members 14 in the

direction indicated by the arrow mark y2 will be



cartridge 50 to cone into contact with the surface of
the transfer belt 19, as shown in Figure 6 . Thus, by

wd heo/bismes t he peri pheral surface of the phot osangirRios®e2251

drum 30 cones into contact with the surface of the
transfer belt 19, the gap fl between the force

recei ving apparatus 70 and forte applying first nmenber
60 widens to the sumof the gaps f1 and f2 . Further,
referring to Figure 6 , as the door 12 is noved into

th%e§e9t_»e90§bt bQna hhergakELrifdge DOSitd ONENG JBINSFting
31b of each cartridge 50 conmes into contact W th the

copepppeBRdingacar hbivdgeiposhti ankBgLPORt i AAidQdad Wit hhe
whi ch the apparatus main assenbly 100 is provided,
prapeblympo&i yepnthg thecebygkbesoaatei dgee80torvbadi vige
to the apparatus nmain assenbly 100. As descri bed
abavensfthe bestrilét bgntbpomothmenbvefehheofréhe force
recei ving nmenber 70 by the rel easing nenber 75 is

r esopedrbynghmefhbacsi dd, ofatthéngetbasthy heebeeripheral
pushi ng menber 102, with which the apparatus nain
assarbpge100 FéeppbvteéanSIﬁege dsuph Oregt?@@buon

pl aced on the force receiving nenber 70 bz
reFé§§Fh§gﬁeﬁBeFo7§OW§ tBhBVEANtERE VoFRe P%c%?%fﬁ@e of

70 db h
i FBgt FAnE G Fake  F1 $51 oP e SPENBI YPnGLBOFE ! Bn 08 drovey
Ou%PrlaSHrgt§CtP%; g%e}hf 9§V%|§8n89ttHgl hé%ogénglglve

car rectron to nove

1ofr8§hkh§orQbﬁégoﬁﬂkoaébﬁtééP Qﬁthh€he surface of the
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transfer belt 19, the gap fl between the force
receiving apparatus 70 and force applying first member
60 widens to the sum of the gaps fl and f2.

Further, referring to Figure 6, as the door 12 is
moved into the shut position, the cartridge
positioning member 31lb of each cartridge 50 comes into
contact with the corresponding cartridge positioning
portion 10l1a, with which the apparatus main assembly
100 is provided, properly positioning thereby the
cartridge 50 relative to the apparatus main assembly
100.

As described above, the restriction upon the
movement of the force receiving member 70 by the
releasing member 75 is removed by the function of the
releasing member pushing member 102, with which the
apparatus main assembly 100 ié provided. Thus, as the

restriction placed on the force receiving member 70 by



devel opment unit 41, as shown in Figure 6 . However,
as the force receiving nenber 70 rotates as descri bed
wabove)siehe top surface of the force recei vi ngpaEIH2008/062251
70 comes into contact with the bottom surface of the
rib 60y of the force applying4%irst menber 60. As a
result, the novenent of the force receiving nenber 70
is regulated by the rib 60y (state shown in Figure 6 )
This position of the force receiving nenber 70 wil |

bernef &8 188 119y afeddier 178 erdredind®Positd obrdd this
enbodi nent, a position of the force applying first
merdes i 6h g Whdthe 1€ 010 esporttss tfrdrhel tab oeard#scrddadd ion
intermedi ate position of the force receiving nmenber
70in i sheradierd ot ben tte nedeee iposifiamre ofeddier ifrgr geortion
applying first nmenber 60. This is for the follow ng
r edlomohatut sof wntag adie finmge the rdaws lgnmardt wniits 41
not used for inmage formation after the nmounting of the
5 carf rilyesasoridgr b Gar tihadge S0 erfdidisettHestté e
shown in Figure 8 , that is, the state in which the
f ORREE GPAY i P i e SRmdeosdt st AR 96 e

directjon indicated by the arrow K d the force

B,
AT T 5 0 A T PTG dorhd Gui th the rib
60y, being thereb revented f 0 _[TVi ot
PeetdEr ShY ISV JIRMIIN Bt "] cdates

is in this ep osensi an
ot PRI TS T SRR TR ure 8
10 féb@!@fﬁbtﬁghber 70 comes into contact with the bottom
surface of the rib 60y of the force applying first
member 60. As a result, the movement of the force
receiving member 70 is regulated by the rib 60y (state
shown in Figure 6). This position of the force
15 receiving member 70 will be referred to as the
intermediate position.

In this embodiment, a position of the force
applying first member 60, which corresponds to the
above described intermediate position of the force

20 receiving member 70, is made to be the home position
of the force applying first member 60. This iIs for the
following reason. That is, while the image forming
apparatus is not used for image formation after the
mounting of the cartridges 50, each cartridge 50

25 remains 1in the state shown in Figure 8, fhat is, the
state in which the force applying first member 60 has

moved in the direction indicated by the arrow mark B,



whhobsosieoved from t he apparat us nmai n assenblpci2008/062251
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phot osensitive drum 30 and devel opnent roller 42
remai n separated fromeach other, that the cartridge

Thus, when the cartridge 50 is nounted into the
apparatus main assenbly 100 next tinme, the force
recei ving nenber 70 cones into contact with the rib
60y, because the force applying first nenber 60 is in
the position shown in Figure 8 . Therefore, as the

fosce $RECFYENY PRIDEY IS hembot At@hMitcdbe idrko
standby position, it cones into contact with the
botberasuriace oiethebréby 6Qeims tSteweby prfdwinteed Lrom
Incidentally, the surface of the force receiving
menbei ng Ofubyhevhi citt hes fior ¢ irsestiatienghaentide 70
recei ves external force (first external force) from
t hehéoosenappl yé ndgrimr 30 aedbdeveypiatesraliler 42
direction fromwhich each cartridge 50 is noved into
t hecmppar SERRL Fee® BEeenR §h 19the MakiThg tt Aé/f ditcés 1n
receiving surface of the force receiving nenber 70
faE%l$nsﬁﬁ%eab%@%W%e%%rEﬁ%ﬁr%iQGCF?dﬁ”é%&dﬁgathat as
the force receiving nmenber 70 receives for fromthe
g

f OPRBEAPPIT G | 19 68 VTP el WPt Ui t 41
L L KT
L G R G T T
fromut he,posi {hOnSPOWMWEE 51 Ol Gndurdt@d henRPSiHd on
apparatus main assembly 100 next time, the force
receiving member 70 comes into contact with the rib
60y, because the force applying first member 60 is in
the position shown in Figure 8. Therefore, as the
force receiving member 70 is rotated out of its
standby position, it comes into contact with the
bottom surface of the rib 60y, as shown in Figure 6.
Incidentally, the surface of the force receiving
member 70, by which the force receiving member 70
receives external force (first external force) from
the force applying first member 60, faces the
direction from which each cartridge 50 is moved into
the apparatus main assembly 100. Making the force
receiving surface of the force receiving member 70
face in the above described direction ensure that as

the force receiving member 70 receives force from the

force applying first member 60, the development unit



shown in figure 7 in the direction indicated by the
arrow mark E, the force receiving portion of the

wd morersiecei vi ng menber 70 is rotated farther RIVIBR00$/062251
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of the cartridge 50y, entering thereby the path of the
rib 60y. This position of the Eprce recei vi ng nmenber
70, that is, the position in Wi ch the force recei vi ng
portion of the force receiving nenber 70 has noved al
the way into the path of the rib 60y, will be referred

togasitherpiet etsl yenpoesit tonaf a¢édi ¥6 PRSI phSYsenshinditve
is, when the force receiving nenber 70 is inits
pratudsSBUe pa&i hles, thaprohechison®sensromé herum 30 and
cartridge 50y than it is in its standby position or

I nlevakdpaeyt positéond2 whrehkest obepaust ed nt owrderadior
the force receiving nenber 70 to cone into contact

wi bhhehe fore applying first nenber 60 when the
cartridge 50 is noved into the apparatus main assenbly
100, th@sdiseahescpyampl ¢hng hel § oF ceerer’i 44 nks

70 projects when the force receiving nenber 70 is in

t hETpRoERESPOR pHeRt PRAVReBusE 1 PUBR §r bt Ehe thRm iR
f th fl d f2 . Furth t he, t.i f
hEh Sbpe L B RS h Test P B o BRPPER he
ti f h id 50 into t j
A8 BTy 0b. PankF nhek G BToe bot Sy DTHERal &5t 1o arores

h . b RO i On.
t §F9§f$1?$?§§m£8£nﬁ@gtgpféégﬁé@'fﬁﬁ%%?Ft$ﬁ%£§¥§x%f the

applyrng t nenber IS noved | e direction
i ndicatedgbysbhe antow RErknSrasy shewnpdth Rbguike 8ip A
r

s the force applying first nenbe
60y. This position of the force receiving member 70,
that is, the position in which the force receiving
portion of the force receiving member 70 has moved all
the way into the path of the rib 60y, will be referred
to as the protrusive position (active position). That
is, when the force receiving member 70 is in its
protrusive position, it projects more from the
cartridge 50y than it is in its standby position or
intermediary position, which is obvious. 1In order for
the force receiving member 70 to come into contact
with the fore applying first member 60 when the
cartridge 50 is moved into the apparatus main assembly
100, the distance by which the force receiving member
70 projects when the force receiving member 70 is 1in
the protrusive position needs to be greater than the

sum of the gaps fl and fZ2. Further, the operation of

the force applying first member 60 is started after



60 is noved, the lateral surface 7Ce of the force
recei ving nenber 70, that is, the force applying first

woraersieont acti ng surface of the force recei VGIIP2008/062251
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menber 70 which is in the path of the force applying
first nmenber 60, receives the external force (first
external force) fromthe rib 6 of the force applying
first nmenber 60. A s a result, the devel opment unit 41
is rotationally noved about the rotational axis 46b

( shid tpoukaisd ngf thecilevel opiggd Foliedo 4hd aEeparale
fromthe photosensitive drum 30 by a di stance of a.
Thtisin Wheseranl y NBQE, fatdn imgnepertad i orbd Sowarttied ittt ing
next time, the force applying first nmenber 60 is to be
novedthe ndvet dimapd | Drrmiy cepedatyorthe arrow nark E

to place the devel opnent roller 42 in contact with the
phot osefekti viehelriow 3. apsl ¥ Heg flokeet appiia g § irssimoved
menber 60 is noved in the direction indicated by the
arkovirardl Eectigr Jfref#h@w%émifrfge MENERt TR et dies
separated fromthe force appl fir

%*thglrfh%%%tbsﬁ recePF S PcFé PER gﬁ@gm%ﬁré@mea@er
F
Fof o A el AT R S0 1 Tt T ke
h o
eLER e BN 0 b e Lo ot e ot
ur}hémg’élr é&?@é/é hse%lepycé her cald ridase 5Qcd19fi ddmge

formati on. e noted here that the rotatlon
of nd e PhAd omeibsfa tié/elrdrw@ 3hairs st ameedf&ed‘é)raq)mmng

devel opnent roller 42 is placed in contact with't
first member 60, receives the external force (flrst

external force) from the rib 60y of the force applying
first member 60. As a result, the development unit 41‘
is rotationally moved about the rotational axis 46b
(shaft), causing the development roller 42 to separate
from the photosensitive drum 30 by a distance of «o.

Thus, when an image forming operation is carried
out next time, the force applying first member 60 is
to be moved in the direction indicated by the arrow
mark E to place the development roller 42 in contact
with the photosensitive drum 30. As the force applying
first member 60 is moved in the direction indicated by
the arrow mark E, the force receiving member 70
becomes separated from the force applying first member
60, stopping thereby receiving force from the rib 60y,
as shown in Figure 7. Conseéuently, the development

roller 42 is placed in contact with the photosensitive



phot osensitive drum 30. Further, the devel opnent
roller 42, which rotates by receiving driving force

wd 009asies appar at us mai n assenbly 100 t hr ough RATIP2008/062251
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coupling portion 67a, also begins to be rotated before

the devel opnent roller 42 is Quaced in contact with
t he photosensitive drum 30, for the follow ng reason.

That is, with both the rotation of the photosensitive
drum 30 and rotation of the devel opment roller 42

st @rtiedz heh orend hee 1 aCenRpt o Pf thdressleved opsresitaded | er

42 in contact with the photosensitive drum 30, the
dipéeneacethd d&ec peph@herahitved Dcarny dedmeen t hal,

phot osensitive drum 30 and devel opnent roller 42 is

si gepadycagt tyesaly | ehet hantotiHgewbSg. folrerigfagree, farmation.
cartridge 50 in this enbodinent is significantly

snit | ehoihdtihe fotedilomed Wealr W chotortier ¢b thr
photosensitive drum 30 and devel oprment .rol |l er 42 when

t hielyo e eep$ hekde | Arebnt@cts wid & PEMe? than a

process cartridge structured. otherwi se. It should he
notede hepaerhatot hes & rahgetReRd royar o iRt Het th rﬁbrfﬁ;

of the starfing of the.rotafion of the ot gsensi ti ve
dr%??%%s%%ﬂlﬁbg%l%ﬁW%n%éroﬁﬁg%h ijd OEGWﬁﬂépﬁgntlv
becauset he.,cartridge 50 is ,struc o) t
e T L

W%Poxhh%%gi%égga%y%ﬁg %é;%éerilm 6/5 i -Qhgereo

ensure en t Opnent unit 4 .IS
r o&@ﬁﬂ)?ﬂfi‘(ﬁ | YoPRYVEd @houtaihe Kydindricabe PRSEdEH Adkore

the coupling portion 67a does not change in position.

AftgE &8€clopment roller 42 is placed in contact with
the photosensitive drum 30, for the following reason.
That is, with both the rotation of the photosensitive
drum 30 and rotation of the development roller 42
started before the placement of the development roller
42 in contact with the photosensitive drum 30, the
difference in the peripheral velocity between the
photosensitive drum 30 and development roller 42 is
significantly smaller than otherwise. Therefore, the
cartridge 50 in this embodiment is significantly
smaller in the frictional wear which occurs to the
photosensitive drum 30 and development roller 42 when
they are placed in contact with each other than a
process cartridge structured otherwise. It should be
noted here that this arrangement regarding the timing

of the starting of the rotation of the photosensitive

drum 30 and development roller 42 is possible because



conpl etion of image formation, the devel opnent roller
42 is separated fromthe photosensitive drum 30 by
waomd/ogieshe force applying first nenber 60 i n RATIP2008/062251

direction indicated by the arrow mark B as descri bed
above. It is after the separation of the devel opnent
roller 42 fromthe photosensi fPve drum 30 that the
rotation of the devel opnment roller 42 and _

phot osensitive drum 30 is stopped. Therefore, the

catd idge SQdd Johiis ehedicnerly s $hgh theadiklikl line
smaller in the difference in peripheral velocity

bed mweate tha iphatiesanydritviendrien 30 iard cdeveliepnehbt of
roller 42, being therefore significantly smaller in

t heheaammunil iofg the tfirdrc td7anali meardewhitoh easoures thatteeven
t he devel opnent roller 42 is separated fromthe
phdtasarisd tdeves ldmurard0,urtitar 1la iy oodsg icaektldiydgeved
structured otherwi se. Consequently, the _

5 elavtutoptot oyrlapidd datage mteon dbap fdeacesbild nohi s
enbodi ment_is significantly superior in imge quality
t_cpc?rtclgmaafﬂaamd@q%mget fSER%sy Iappasditden-n AEEBF dRhte
with the prior_art . {Relati.onship Between Force
ReRERA gt We e AR OFES TG e s FeNEX PP E S e MO G
to Figures 5 - 6.,.13 - .15 (b), the.relationshi
be e HR L e T g RS 70 4 Toe by
menber 75 .w | e r, :Flgur .an 5 (b
are’ ¢ er}gaisﬁheed ésoc’jﬁceerrada?pﬁ)gudl?l 'fnlgrjss(%o ?rhb(]aefff%?%é%r Geégéi vi(n)g

10 Mepber angd, el fasidiy BMee fraN MM NI B R€ described

above. It is after the separation of the development
roller 42 from the photosensitive drum 30 that the
rotation of the development roller 42 and
photosensitive drum 30 is stopped. Therefore, the

15 cartridge 50 in this embodiment is significantly
smaller in the difference in peripheral velocity
between the photosensitive drum 30 and development
roller 42, being therefore significantly smaller in
the amount of the frictional wear which occurs, when

20 the development roller 42 is separated from the
photosensitive drum 30, than a process cartridge
structured otherwise. Consequently, the
electrophotographic image forming apparatus in this
embodiment is significantly superior in image quality

25 to a comparable image forming apparatus in accordance
with the prior art.

{Relationship Between Force Receiving Member and



mechani cal structure for releasing the force receiving
menber 70. Referring to Figure 2 , the cartridge 50y
wo sopoesréxied with the force receiving nenber 7gT/yWMdES62251

is for placing the devel opnent roller 42 and

phot osensitive drum 30 in cont act wi th each other, or
separating them fromeach other, in the apparatus nain
assenbly 100. Next, referring to Figures 13 and 15(a),
the force receiving nmenber 70 is provided with a hook

portiens7Ag, MbApwhch the tension spring 21 is
attached as a tension generating nenber, by one of its

| engt hwNeetendsfeThengt her Fegdres She 6ensBon BpIibhng the

21 is attached to the hook portion 48a of the

devellepienthipi befwape 4Be Thuse thecfvive medee¢wi Y and

menber 70 renmai ns under the tension of the tension
 sprehgagingwhenhewnor kswiihlthe deseribod- t Fismies He (a)

force receiving menber 70 fromthe standby position to
S5t hengr 6brbsi vecpdsteidnd reheprthg Araviegs FPhubles farce

and 15 (a), the force receiving nmenber 70 is groyide

wi TRCEREIREr BEMPBERDANGCHBRET BR BEBPRE Jur e3hoV iRy e

) and. the cintgct ortign 70b. The fo ge s

r eBEFOPRGEBIt PORUGERIFs ?ﬁer%??%ﬂgo{‘ FhECFGF ckeceiving

re%e%gg$g76§nbgr 70, by which the force receiving

menper 70 réceives external force fromthe force

appl yin LSt ek The t I, 0 Ob.is
t he porgF%%Eg?ngﬁnggﬁggr?egéig?ﬁgéﬁ%ﬁgg§§%0?0%5$%
10 WiheByvt Bedr §heastng PBIDBEr rd8e EPIRS h&hBe £ONG ACkhich is
|

l e the
for placing the development roller 42 and
photosensitive drum 30 in contact with each other, or
separating them from each other, in the apparatus main
assembly 100. Next, referring to Figures 13 and 15(a),

15 the force receiving member 70 is provided with a hook
portion 70a, to which the tension spring 21 is
attached as a tension generating member, by one of its
lengthwise ends. The other end of the tension spring
21 is attached to the hook portion 48a of the

20 development unit frame 48. Thus, the force receiving
member 70 remains under the tension of the tension
spring 21, which works in the direction to pull the
force receiving member 70 from the standby position to
the protrusive position. Referring also to Figures 13

25 and 15(a), the force receiving member 70 is provided
wifh the force receiving portion 70e (Figures 7 and 8)

and the contact portion 70b. The force receiving



contact portion 70b is in contact with the contact
portion 75b with which the rel easing nenber 75 is

wrovordess, the force receiving nenber 70 is prEvigirees/062251
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fromrotationally noving fromthe standby position to

the protrusive position. Refeuging also to Figures 13
and 15 (a), the releasing nenber 75 is provided with a

hook portion 75c, to which the second tension spring
22 is attached by one of its | engthw se ends. The

ot hert eodl Phe the @e@%s@rﬁmi@m S | e &2 descecionnert ed
to the hook portion 48c, with which the devel opnent
Unhémbe AME0 A&y Swipi Glvi tes. £ dihdss , r d dei v el e asdnitg: mertber
75 is kept pulled in the direction indicated by an
arreveimeek o8t Fagureodcd fréurtherfotde ajmigtiopnehitrst
unit frame 48 is provided with a rel easi ng nenber

r egerhlae ¥ ng) porMhicorcotBlz.ctwpicatt lion {9k regihat Prgtike of
novenent of the rel easing nmenber 75 which renains
puthedtprce h@e%@bwmwwr%%@ W r ettiorivh i ddt®ed by
the arrow mark y3. Next, the novenent of the force
re%%%%@?&ﬁ?mﬂﬁ%ﬁeﬁo7$r%ﬁ$¢§sl%§%ﬁﬂﬁylﬁaé1tW@ﬁlFotP?s

protru5|v 0 b d bed.. Ref
Pl R eeCS & o%%wra”a%”asls T G 2R T HO 4T T i

50 |s%§éggﬁ$ y"ijg su%&rgd relraéi asfr? t qnba&paff)a

e cartr] 1'oni ng portion

LPfalde @P@af ye %glmgrméﬂbép% the g&lrasiag

er pushi ng ne
from rotationally moving from the standby position to

the protrusive position.

Referring also to Figures 13 and 15(a), the
releasing member 75 is provided with a hook portion
75c, to which the second tension spring 22 is attached
by one of its lengthwise ends. The other end of the
second tension spring 22 is connected to the hook
portion 48c, with which the development unit frame 48
is provided. Thus, the releasing member 75 is kept
pulled in the direction indicated by an arrow mark y3
(Figure 3). Further, the development unit frame 48 is
provided with a releasing member regulating portion
48b, which is for regulating the movement of the
releasing member 75 which remains pulled in the
abovementioned direction indicated by the arrow mark
y3.

Next, the movement of the force receiving member

70 from its standby position to its protrusive



which is solidly attached to the i mage form ng
apparatus main frame, conmes into contact with the

wazb/eeticporti on 75d of the rel easi ng nenber 78CT/E2008/062251
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presses on the contact portion 75d. Thus, the

rel easing nember 75 noves in the direction indicated
by an arrow mark y4 (Figure 14), causing its contact
portion 75b to separate fromthe contact portion 70b
of the force receiving nenber 70. As a result, the

f as6€i ¢ £6€I Wi Ny werdescibds. rotational Iy moved from
its standby position to its protrusive position by the

resili emegeftongiton)Friofutde §,ensi amaésprd ng H(b)l n wHen
foll ow ng mat hemati cal expressions, f3, f4, f4, and g
stiamel darttihdgantunts qfrdper Fesgpds enoynad tdlettismsiton
spring 21, anmount of the resiliency of the tension
sprhagapparamumaiol asrerokcel & kihitdre tdrr teairdds dge
50 i s pushed (position%gg upon the cartridge .

poaP$ } o mEN PR tokP L 01l fOk He e RP AT EHDIA ¥t anre,

and sel f_ wejght of the cartridge 50, respectively. |
C PSS EbbH; Hon | e TR IRAS 118 v R SRTIRF 102

nmenber. 75 fro el easi t f i Vi nmenb

70 e fo ?cleﬂo b b SN (o dbovAiet | BHAR Tr ces
isset_as follows: F3 | t ; f3
T8 P i i e T BT R
Caééﬁwgg yéé?ﬂ{f&r?'?’@&_@é tlie &l £a51 1Y MBher 75 ishd
pressed the rel easi ng nmenber pushing nenber 102

bt dlyefiggdi i e dvmi npasseddl ysd r amdwusl, s th,

s
whereas the downward force which the cartridge 50
releasing member 75 moves in the direction indicated

by an arrow mark y4 (Figure 14), causing its contact
portion 75b to separate from the contact portion 70b
of the force receiving member 70. As a result, the
force receiving member 70 is rotationally moved from
its standby position to its protrusive position by the
resiliency (tension) of the tension spring Z21.

In the following mathematical expressions, £3, f4,
f4, and g stand for the amount of the resiliency of
the tension spring 21, amount of the resiliency of the
tension spring 22, amount of the force by which the
cartridge 50 is pushed (positioned) upon the cartridge
positioning portion 10la of the main assembly frame,
and self weight of the cartridge 50, respectively. In
this embodiment, in order to prevent the releasing
member 75 from releasing the force receiving membér 70,

the relationship among the abovementioned forces is



receives as the rel easing nenber 75 is pressed by the
rel easi ng nenber pushi ng nenber 102, equals the sum of
wo 3ovh&i6and g , that is, (f3 + f5 + g ) . ThusGT/IH2808/062251

force receiving nenber 70, releasing nmenber 75,

springs 21, and spring 22 are designed to satisfy the
follow ng inequality: f4 < f3 Pis + g . Therefore, it
does not occur that the rel easing nenber 75 rel eases

the force receiving nmenber 70 when the cartridge 50 is

NotetNabheoappatat #s MBI Ra@ssesbby dOdatande@dsosst heg >
the cartridge 50 floats fromthe cartridge positioning

porgh on AkH aarfurdthes APy algis vl fivrasserdliehl @heaf t er
it is properly positioned in the apparatus main
assanrbkydd80501 netbigsesnbodinentel ¢heimel eashayg nenber
75 is provided with the contact portion 75b as a part
of pmeshadi b fhe releasing mérebeonpash i pprinempe 700 DHf
the force receiving nmenber 70. However, instead of
5 pr 89l dihy fhéedet@aghﬁgmmm%%bwtﬁrm@, cont Bt
portion 75b, the drumunit 31 or devel opnent unit 41
rrayhﬁéeﬁﬁowaeﬁowv‘ﬁr(é ﬁ%ﬁ"é%r‘”h%%ht%% %a%m%%% 50
portion 775b shown i ures 17 an In the caseq}
e e

t heFotEeSr et ¥Fng® 9 PRPRART NP ot ST oA
Lnée%?a?ﬁigs??%@?ﬁraPS%bﬂ%grn% el ofo %Qg%uaﬁfn O T ot
o FietDhEPIRAtgunkh 205, 85101 Loy e et e corce

10 pr?M!‘:g?gl%tHeﬁlBQrC@@; aEéié‘QsP&é%éH?oJF%fw, lSpiihgs 21,
and spfing 22 are designed to satisfy the following
inequality: f4 < f3 + £5 + g. Therefore, it does not
occur that the releasing member 75 releases the force
receiving member 70 when the cartridge 50 is not in

15 the apparatus main assembly 100, and also, that the
cartridge 50 floats from the cartridge positioning
porticn 10la of the apparatus main assembly 100 after
it is properly positioned in the apparatus main
assembly 100.

20 In this embodiment, the releasing member 75 is
provided with the contact portion 75b as a part of
mechanism for releasing the contact portion 70b of the
force receiving member 70. However, instead of
providing the releasing member 75 with the contact

25 portion 75b, the drum unit 31 or development unit 41

may be provided with a member, such as a contact

portion 775b shown in Figures 17 and 18. 1In the case



case, as the cartridge 50 is nounted into the
apparatus nmai n assenbly 100, the contact portion 775b

wo Bopushead by the rel easi ng nenber pushi ng nemdzarIpR0B/062251
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solidly fixed to the apparatus main assenbly 100, in
the direction indicated by anS%rrOMInark in Figure 18.
More specifically, the contact portion 775d receives
external force (second external force) fromthe

rel easi ng menber pushing nenber 102. Therefore, the

COobt agh e POSH#deONe oDy MY efenide it hee A EGd @R dhadiicat ed
by an arrow mark H (Figure 18), disengaging thereby

f romdmel ot @cte part iom 700 afhd hirdronee tr €ceine 3¢
menber 70. That is, the releasing nmenber 775 is

prwavi cdedi sV die ant eltees td torwonnecht iaengoreriten of73ée loyum
whi ch the rel easing nenber 775 is attached to the drum
uninif r3he 84 devalepsapnentitunintanre gie Wg.chTher oher ©f
as the force receiving portion 775d of the releasin%
melnirers 781G s pasks Hesh aries 1o &5 ity ifdirhare nfuhilg 4 1.
menber 102, the connective portion 75e is _deforned b%is

t hjez FRFCEFe &1 iidt TE IR T i iy Tootti ol t
775d. A lt, t t.act ti 7750 i d
e o TS e A o reBRle SR s ™

r ea?[%eﬂ;a\l/fg] manbaeirn 703 Steanllbllg%M 1 t hc%‘ireeb(yodlt&ectc g)%g%%ton 775b
porition 0 rotationdal I'y ove as descri bed above.

o4 SISy 1 BTN AT Ser
11901 HOWRVET e d h& SIHUEIH Al GRS a 2t vt Ran,t he
drumunit frame 34 or devel opnent unit frame 48 may be
prové dedradtt iord hithdicated by an arrow mark in Figure 18.
More specifically, the contact portion 775d receives
external force (second external force) from the
releasing member pushing member 102. Therefore, the
contact portion 775b moves in the direction indicated
by an arrow mark H (Figure 18), disengaging thereby
from the contact portion 70b of the force receiving
member 70. That‘is, the releasing member 775 is
provided with an elastic connective portion 775e, by
which the releasing member 775 is attached to the drum
unit frame 34 or development unit frame 48. Therefore,
as the force receiving portion 775d of.the releasing
member 75 is pushed by the releasing member pushing
member 102, the connective portion 75e is deformed by
the force received by the force receiving portion 775d.

As a result, the contact portion 775b is moved away

from the contact portion 70b of the force receiving



rel easing portion 775. Further, in this enbodinent,
t he rel easi ng nenber pushi ng nenber 102 of the

w@appsn@Eiess mai n assenbly 100 i s positioned belmyw/ife0s/062251
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correspondi ng cartridge conpartnment. However, the

rel easi ng nmenber pushing nenb%h 102 may be positioned
anywhere, as long as the | ocation enables the

rel easi ng menber pushi ng nenber 102 to push the

rel easi ng menber 75 when the cartridge 50 is in the
appamiBe HS7 ORI A1 BSSEAP! ¥hd by Fthd hesntdde getteasi mpb to
menber pushi ng nenber 102 may be in any shape, as |ong
asrbbet sbapel gnabvesa s hee s @t Basi ngoaenberlnpushisngase,
menber 60 to nove the rel easing nenber 70 by com ng

i ntlve contractnii t hrathe 34| @asiene apribert AhitFoframe 48 is
exanple, it may be U shaped in cross section, instead
of phevihded nwitie floe molcashrdjrttiiom ak’d+ Howiererhi §he
enbodi nent . Further, the tension spring 21 nmay be

el ?W%@t@ﬁabw@m@h@n%ﬁw Hao pditd |%’?PWOH“0"1‘ fili?é“e 34
force receiving nmenper_ 70 so that the hook t|o a

i t 9B| Fe¥AhORMERE | ‘e%vfyflaaé?eor‘iﬁ &y & Pbreo‘ﬂlrcfeé{:t"flyt t

on.48a o

d th the. h
deg%?%ﬁ%“w ot Cr ot Be Ead ke an I T L pEDpE st

ot Rl o AL I RLTRIOS IR 2 o
reé SHR6, Px‘i %éyé&l{b?? fod & Laing fBen, iR WhiLh

can be nove e util1zing the driving force, which
th@oEPé‘@;BéMu’f@”@&ftﬁfd@é & Hemed rap e Mo Rty , 4 he

recel ves

releasing member pushing member 102 may be positioned
anywhere, as long as the location enables the
releasing member pushing member 102 to push the
releasing member 75 when the cartridge 50 is in the
apparatus main assembly 100. Further, the releasing
member pushing member 102 may be in any shape, as long
as the shape enables the releasing member pushing
member 60 to move the releasing member 70 by coming
into contact with the releasing member 70. For example,
it may be U-shaped in cross section, instead of being
in the form of a projection as it is in this
embodiment.

Further, the tension spring 21 may be eliminated
by extending the hook portion 70a of the force
receiving member 70 so that the hook portion 70a

itself can elastically deform and can be directly

engaged with the hook portion 48a of the development



fromthe apparatus main assenbly 100. Mre
specifically, the cartridge 50 is provided with a gear

wdaBhe@iéng a projection 123a (pin) for pushi NCILIR008/062251
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rel easi ng menber pushing nenber 875 in the direction

i ndi cated by an arrow mark y452 Further, the rel easing
nmenber 875 is provided with a Contact portion 875e
with which the abovenenti oned projection 123a (pin)
comes into contact. Thus, as the gear 123 is rotated

iyt e gismetion bedkpaledihy raguaer 0w makkaG bwndt he (b)) .
abovenenti oned driving force, the projection 123a
pushes mprther cord Bt r pog tt O NFBFibee ©f 1 ¢ hend el Basimnyg
menber 875. As a result, the contact portion 875b of

t hee Y& ®Asg Nngemivab el S 80y ilse di sehgagedvitiom theleasing
contact portion 70b of the force receiving nenber 70,
althembeny, thecebys therd brasineordbery hEnbEricto gan be
rotationally nove into its protrusive position. As the
priepeed i lon Upsaitofl i mitngedre 1931 V5N G Sefgfag et ¥¢brhithe
contact portion 875a of the rel easing nenber 875, the

r PR} HYY ReRET 876 ¢k R HE Hovwi h Y of i e@Gones
i ndi cated by arrow mark, y5) by the iliency of the

R o o LR Lo G RS S R oA P
drivingforce.is transmtted t he cartri 5 t he
Ce B SRy IS Sl O s TRUVIAAE iy (G

of é?%i&l@ﬁ{r%n]%bgbr%];%c%{% C%Qﬁépﬂ%”f@f‘ rﬁ]s‘}ﬁ&;f 1{11{196

rel easi ng r 0 not co Into contact wt

each o1 hefy A&Rpoy ghu ol iy afsase Cagts i doecrd oM Mition

Assenbly-o?
indicated by an arrow mark y4. Further, the releasing
member 875 is provided with a contact portion 875e
with which the abovementioned projection 123a (pin)
comes into contact. Thus, as the gear 123 is rotated
in the direction indicated by an arrow mark G by the
abovementioned driving force, the projection 123a
pushes up the contact portion 875a of the releasing
member 875. As a result, the contact portion 875b of
the releasing member 875 is disengaged from the
contact portion 70b of the force receiving member 70,
allowing thereby the force receiving member 70 to
rotationally move into its protrusive position. As the
projection 123a of the gear 123 is disengaged from the
contact portion 875a of the releasing member 875, the
releasing member 875 is pushed down (in the direction

indicated by arrow mark y5) by the resiliency of the

tension spring 22. Thereafter, as long as the driving



El ect rophot ogr aphi ¢ I mage Form ng Apparatus} Next, the
operation for renoving the cartridge 50 fromthe

wopaostés nain assenbly 100 will be descri bedecT/aP2008/062251
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Referring to Figure 24, as the door 12 is rotationally
noved from the shut position 9 t he open position, the
tray supporting nenbers 14 ar € noved upward, that is,
in the direction (indicated by arrow nmark yl) to be
noved away fromthe transfer belt 19 as shown in

Fi i & 24 Asardsesid . teagte canttdidge b, sHowdr 123
upward with the cartridge tray 13, causing the
phedosensdd i mve siraddenaith the sepafaite dr dapIhef the
transfer belt 19. Further, as the cartridge tray 13 is
nivedr | 12 3 heardd rtded | amttaoctbeoqutlileed Silte (ah rtdst | on

i ndicated by arrow mark zl in Figure 24), the

care ¢ akgiendOnariizmg es’ 5 mistraate famsmitried orven tshdw it
Figure 8 to the one shown in Figure 7 . That is, the

f gaeh reldevi ng menber 70 stops being kept pressed by
the force aggl ing first nmenber 60. Wien the cartridge

50t Rengvek ils Kiofess (Gt iidoq He gt Al sisasidy ©
Figure 7 , the force receivi menber 70 is kept in

CHES o VTt oS (O HaaTy AR Ty
tension.spri 21, as .sho in Figures 7.,and 14. .
Referr ir}\}fedgi o] |eg udrpeesr - Oan\rngrf(lzt?,r e f or ctehaer eccaeﬁlllcvrl lﬁj e 50

. . it h " 0 .
Egg?ﬁ% %F%:%%ﬁég%éggdmﬁﬁﬁ a ﬁgﬁgigcio O&Ei?”bg Bescribed.

ace, whic n the opposite side

fromthetatenal Urdane G (HIuk &dobdyimhich the

force receiving nmenber” 70
rotationally moved from the shut position to the open
position, the tray supporting members 14 are moved
upward, that is, in the direction (indicated by arrow
mark yl) to be moved away from the transfer belt 19 as
shown in Figure 24. As a result, each cartridge 50 1is
moved upward with the cartridge tray 13, causing the
photosensitive drum therein to separate from the
transfer belt 19.

Further, as the cartridge tray 13 is moved in the
direction to be pulled out (direction indicated by
arrow mark z1 in Figure 24), the cartridge 50 changes
in state from the one shown in Figure 8 to the one
shown in Figure 7. That is, the force receiving member
70 stops being kept pressed by the force applying
first member 60. When the cartridge 50 is in this

state, that 1s, the state shown in Figure 7, the force

receiving member 70 is kept in the protrusive position



receives force fromthe force applying first nenber
60. A s the tray supporting nenbers 14 are pulled in

W0 bwodesiect i on i ndi cated by the arrow mark zl #d@E/gaoe/062251
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24), the contact portion 70c conmes into contact with
the force receiving nmenber returning portion 60zm of
the force applying first nmenbet? 60, which al so has a
sl anted surface. Thus, as the tray supporting nenbers

14 are pulled further, the force receiving nenber 70,

WNEGhhs kBstiN@ePEQLEHSENE 9@§g159n5p£§n§U§b,eda90%m

the force receiving nenber returning poriion 60nz iIn

t hgnd'wi?ghegnw adhcat ed Ryr &y iafd aw nairdaded Bigwe 22,
22), allowing thereby the force receiving nmenber 70 to
noYReUfidetet heceihif§nmerdbd oW 001 § her ebydéhewtaitai dge
50 to be noved outward of the apparatus nmain assenbly
108onthen, ppheiocar70cdgevbigi s sbaed sudeicé hewhidls is
60c and 60k, and is noved out of the apparatus main
assenbhyg ¢pposhteughdehéropebhagl80eryhesputhece 70e
cartridge 50 is nmounted again into the imge form ng
appliarus Aui hyasseabl yha0bonee eredel wgny apefveer 70
therefrom the force receiving nmenber 70, which is in
t hECprPdYPESEPECBoSIPNoRPecARTHE REPLY Ihgcifilfss Meaber 60.

oCardby, popl i g0, by Bressi ng, domn. Lhe [proseresel i

RN R S T

AEEL D ETRRRe SR RS angy | PSR, 24
the force receiving member returning portion 60zm of
the force applying first member 60, which also has a
slanted surface. Thus, as the tray supporting members
14 are pulled further, the force receiving member 70,
which is in the protrusive position, is pushed down by
the force receiving member returning portion 60mz in
the direction indicated by an arrow mark K (Figure 22),
allowing thereby the force receiving member 70 to move
under the rib 60m, allowing thereby the cartridge 50
to be moved outward of the apparatus main assembly 100.
Then, the cartridge 50 is moved under the ribs 60c and
60k, and is moved out of the apparatus main assembly
100 through the opening 80.

When the cartridge 50 is mounted again into the

image forming apparatus main assembly 100 after being
removed therefrom, the force receiving member 70,

which is in the protrusive position, can be moved back



elastic. In the case of the rel easing nmenber 875 which
must be noved by the abovenentioned driving force, the
wamas/ods2e3 must be rotated back into a preset pagd/ir208/062251

before the rel easi ng nenber 875 can be noved back into

t he standby position. The rel easi ng nenber 875 can be
rotated back to the preset poéPtion by manual | y

turning a gear connected to the gear 123, or with the
use of a tool (driver or the like) . As described

abpyg, the &l ecidPRs 09 AP ¢ drBge HP IR0 aRPEHAS

in this enbodinent is structured so that as the door
12rd Se 1PMEY mdtise# t50 ShuhiROSHkran iaht 8F phesBRUBt LAY
of the cartridge (s) 50 into the apparatus main
asserdd yreddiey {10 agenileeei M ngadienbsio 4ds whiashibys for
nmovi ng the devel opnent unit 41, is rotated in the
dipect t oo taamake ¢édsi lopntactiEbrdutony’ GC Usepr gjeestuse
outward fromthe devel opnment unit 41. Therefore, the

5 careth dgee 50eiensing resrodi mént drgd dilgnisfdasast [bension
small er than a cartridge in accordance with the prior
artPYiwg o’ e eted ey e reflaasdda o513 y/ Jas are

conventjonal cartridge) . Further, while thecartridge
50°1&Stetint ed i nto the apparatus main assenbly 100,

the force receiving er 70 remains in it t and
b0si £ Lot HHior et ST THE dpHARIe M eds Sohib g L6

in this enbodi ment .can he nade .sianifigcant.l | 1 er

i e RVertdca nt;hn%iago novoefm%htel ogléerO{ rdlcr ﬁ}el %a?ﬁ'ﬁcﬁén the

10 thg?eflppf‘f?tﬁr{f"sm& M%a‘gk &nto a preset position

before the releasing member 875 can be moved back into

the standby position. The releasing member 875 can be

rotated back to the preset position by manually

turning a gear connected to the gear 123, or with the
15 use of a tool (driver or the like).

As described above, the electrophotographic image
forming apparatus in this embodiment is structured so
that as the door 12 is moved into its shut position
after the mounting of the cartridge(s) 50 into the

20 apparatus main assembly, the force receiving member 70,
which is for moving the development unit 41, is
rotated in the direction to make its contact portion
70c to project outward from the development unit 41.
Therefore, the cartridge 50 in this embodiment is
25 significantly smaller than a cartridge in accordance
with the prior art (which hereafter‘may be referred to

simply as conventional cartridge). Further, while the



conventi onal el ectrophotographic i mage form ng
apparatus. Therefore, the opening 80 can be nade

wa2gadsieant |y smal l er than the correspondi ng BRRIR20E$/062251
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of a conventional el ectrophotographic inmage formng
apparatus. Further, the force applying first nmenber 60
can be positioned significantly closer to the
cartridge path than the counterpart of a conventiona
el ectrophot ographi ¢ i mage form ng appar at us.

Thes et pL&ge tH BHNAS R S Mk o aSISE N2 0L £ aik e
significantly reduced in its vertical dinension

cogpasriel {010 he appafatcs Maddi abiseidybof B remains in
conventi onal el ectrophotographic i mage form ng

appias at usndiburpdet t i dref orléetred oo, t rtihog e dp@ rlag uso watied
into the apparatus main assenbly 100, the force

r egesemingy nEdbein 70his embod vnenanddy pogiadon.
Therefore, it is unlikely to be occur that the force

r esbyvi hgcpot 1y osnFbles dandedventieat Hélrentiqge sge
is handl es by a user or transported al one. (Enbodi nent

2 Jarhrifee fralsh ErnditemMPPI Rt 2| BAST S a

i s di sengaged. by. the projection 102 (releasin,
ORISR G e SO T A QCHREE T of THE ki
assenbly, fra In 4 hrl S ecrlrlbo% nent, ré vever, ft ngd
ca????ﬁ%teu?s stIIG T éd 501 ATt hE el &as) ng nenber

no : [ e -
e L T R S
asSEM| ¥orh SePf Y1 ectrophotographic image forming

apparatus. Further, the force applying first member 60
can be positioned significantly closer to the
cartridge path than the counterpart of a conventional
electrophotographic image forming apparatus. Therefore,
the apparatus main assembly 100 can be significantly
reduced in its vertical dimension compared to the
apparatus main assembly of a conventional
electrophotographic image forming apparatus.

Further, before the cartridge 50 is mounted into
the apparatus main assembly 100, the force receiving
member 70 is in its standby position. Therefore, it is
unlikely to be occur that the force receiving portion
70 is damaged while the cartridge 50 1s handles by a
user or transported alone.

(Embodiment 2)
In the first embodimeﬁt, the releasing member 75

is disengaged by the projection 102 (releasing member



Thi's enbodi ment also will be described with reference
to a cartridge, nore specifically, a cartridge 950y,

woMiogossspr es the yel | ow devel oper. | nci dent al pr/ar2es/062251
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description of this enbodinment will be centered around
the structural features of the_el ectrophotographic

i mge form ng apparatus in t h°$ enbodi nent, which are
different fromthose in the first enbodi nment.
{Cartridge Tray of Main Assenbly of

E'gﬁ?ér{' LA & 11iMRGE FAHaG ARPamral wsh Nedsembl
refer rlﬁﬁ% to F%gures 137@:3 a39,a t he operation (glf theem Y

caftdndge hr anit3embobiinenenbadiveeet, wehe bertridge is
described. In order to make it easier to understand
t her apanatd Dsoft Hdte ey tyd ldges itngaynet®e rt meovesy tyi dges
50 are not shown in Figures 37 - 39. The cartridge

t rieyedidrirsy sfippor tiecbrbyt e paiviabdfe tfoares ywpdntiingg second
menbers 1 4 in such a manner that the cartridge tray
13nagare the wiliH edhiout tdfe tap@aerm&axsam@stwweg&gms}/
100 while remaining supported by the tray supporting

mevetigded, The tray supportingmenbers 14 are noved by

ol osed By AP (LSS L TR’ GRS EBAL i Pached

GRS - v i BBt SV Ao a1

(SLELL P80, G014 2,0 k0 BRSPS SR
Incidentally, the description of this embodiment will
be centered around the structural features of the
electrophotographic image forming apparatus in this
embodiment, which are different from those in the
first embodiment.
{Cartridge Tray of Main Assembly of
Electrophotographic Image Forming Apparatus}

Next, referring to Figures 37 - 39, the operation
of the cartridge tray 13 in this embodiment will be
described.

In order to make it easier to understand the
operation of the cartridge tray 13, the cartridges 50
are not shown in Figures 37 - 39.

The cartridge tray 13 is supported by a pair of
tray supporting members 14 in such a manner that the
cartridge tray 13 can be pulled out of the apparatus

main assembly 100 while remaining supported by the

tray supporting members 14. The tray supporting



rotationally novabl e between a position (shut
position) in which it conpletely covers an openi ng 80,
weERSbws i n Figure 27, and a position (open radi/ip208)062251
in which it fully exposes the opening 80, as shown in
Figure 28. Wien it is necessary, to take out any
cartridge or cartridges in the apparatus main assenbly
900, the door 12 is to be rotationally noved fromthe
shut position to the open position. As the door 12 is

r ohahbenal ly av¥edovadpayrtié poveweht oos e door 12
(connective pins) with which the door 12 is provided
nowkschnchhebel opknédeodi c bosednoabant opdeattot atwsama) .
axis 12a, while noving in a pair of elongated holes
14thewdbhrwh2chst bt dchgdsuppone i agparabes stdin ggesembly
provi ded, one for one, fromthe bottomend 14c2 of the
el BAgasedthateit4eanobe heotaplendl 1ucnowned tfeout its

el ongated hol e 14c, as shown in Figure 38. As a

5 resafetipnalt paysS stppof BRAGT nRYbERECH doaF el foled Bl to
ar B RAF RS o A= £ HEP sy Q0P poritiong Runid: & 14 ar e
nmoved [ n the abovenmentioned direction,.the projections
TaHP Rk 2485 T AP ERE B o SEY°TY o R&LR BT hEL ¥ ay
BB RO S 820, et Ul el o,
250, 85 B eELy el 211 e o sEE g Sl o

10 Se¢hi QRscA07al randy 10483se anehONsp&h ageNad, sestsdin in

Figure 28.
When it is necessary to take out any cartridge or
cartridges in the apparatus main assembly 900, the
door 12 is to be rotationally moved from the shut
15 position to the open position. As the door 12 is
rotationally moved, a pair of projections 15
(connective pins) with which the door 12 is provided
moves in the clockwise direction about the rotational
axis 12a, while moving in a pair of elongated holes

20 1l4c, with which the tray supporting members 14 are
provided, one for one, from the bottom end 14c2 of the
elongated hole 14c to the top end 14cl of the
elongated hole 1l4c, as shown in Figure 38. As a result,
the tray supporting members 14 are moved by the

25 projections 15 in the direction indicated by an arrow

mark z1. As the tray supporting members 14 are moved

in the abovementioned direction, the projections 14dl



107a2. The di agonal section 107a2 extends di agonally
upward fromthe horizontal section 107al to the

wdonwdaemézal section 17a3. Therefore, as the dosrr/is2o08%062251
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noved to the open position, as shown in Figure 38, the
projections 14dl and 14d2 are guided by the guiding
hol e 107, sequentially througﬁ the horizontal section
107al, diagonal section 107a2, and horizontal section
107a3. Thus, the tray supporting nenbers 14 are first

moyed 43 headi e qldonedindi Cat e diy dherr rtqwﬁrk zl,

and then, are noved in the direction indicate y an
ar $ oV OB Ky Imerdhtddts 1154 ddte iR i8N e RMeliawaholes

fromthe transfer belt 19. Wth the tray supporting
mendensi i wiovad eld dgim s mdie adigeattliyorp00 is
i ndicated by the arrow mark yl, the cartridge tray 13
catr bei goed | e@Redetr rafngt e apparat 66, meenhagsénbhy BO0e
through the opening 80 in the direction indicated by
anl Gif riows nerke D ecsi gowthiat Riggurter @horHizpmtal42 | s
a partially cutaway perspective view of the inmage
f os et inbpppet G isand tt7athe auh A GE ageaR 11 347ds Been
pul | ed out of the apparatus main assenbl§ 90Q.to it?l
out €tadst THEsiHrGRRx SeCEReNc a8 arn ShFEASaflyagonally
cartridge_or cartridges are nounted into .the arat us
na?%w%gge%&QWIéhﬁ)qﬁ %Z?ﬁ}%iﬁﬁﬁéﬁﬁﬁf lﬁéggrﬁfhgﬁgh
Figure 39 he cartri tr 13fis.to %e RUshed, i pto;
5 . ST
tté@%&ﬁﬁﬁ%ﬁ%sse %ﬂmééggﬁ%ly%é86%Fﬁ fhe® |rect|onro? o
Lo ALE OV MBLK et B QU SIe P 8 Mdufrd I8, the
projections 14dl and 14d2 are guided by the guiding
hole 107, sequentially through the horizontal section
107al, diagonal section 107a2, and horizontal section
107a3. Thus, the tray supporting members 14 are first
moved in the direction indicated by the arrow mark zl,
and then, are moved in the direction indicated by an
arrow mark yl, that is, the direction to move away
from the transfer belt 19. With the tray supporting
mempbers 14 moved all the way in the direction
indicated by the arrow mark yl, the cartridge tray 13
can be pulled out of the apparatus main assembly 900
through the opening 80 in the direction indicated by
an arrow mark D2, as shown in Figure 39. Figure 42 1is
a partially cutaway perspective view of the image
forming apparatus after the cartridge tray 13 has been

pulled out of the apparatus main assembly 900 to its

outermost position.



kept in the open position. Thereafter, the door 12 is
to be noved into the shut position as shown in Figure

W®B2009/005363 he door 12 is noved, each of the propERIR2008862251
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15 of the door 12 noves in the counterclockw se
direction about the rotationaIGﬁxis 12a, while noving

in the correspondi ng el ongated hole 14c of the tray
supporting nmenber 14, to the bottomend 14c2 of the

el ongated hol e 14c, as shown in Figure 37. Thus, the
tray suppatti ngenmesber ihdwhschosed carthéddereeti on of
an arrow mark z2 by the pair of projections 15. Thus,
asctherddgesl2resmpoutddi mhbot hbeshppapasiiti naias

shown in Figure 37, the projections 14dl and 14d2 are
gubdedmpyyt H8OguWiidiingehdrecidpedt haReferrime to Figure 39,
hori zontal section 107a3, diagonal section 107a2, and
hoFhgoRRaFTrieeei 6K2Y0%4l 1Si hot ke pPrgbhed srBerthe
Therefore, the tray su oréing,nenbers,14 npve, first,

i n2PRBrafrEcTROR BFSERBLYr PBW HBr kPg2dinRATE ABNOT | hhe
the direction qof the arrow mark y2 at 1 he

i FEEPFORFS Roveherbghr V5 PRenY Pantf or vhbh( t4S door 12
{Pgsitionipg_of Pro . trigdge Relative to I.n .
Asgéﬁ‘%l $nopgﬁl 88??0%%%?8%@%%@%%&% or ‘rsnthneg Oparr a]tzuslS

} %@XBe,ESQQ&rHHg?t?RgiQHE@Spgéitggn %géﬁééw%ggﬁ]ﬁggure

the positioning o e cartridge 950

958¢., and 9R0kJodn 1he AppAFad Usedmi N ASSRIMI A6 1ons
will be described. Referring to Figure 42, the

appar atushgaiBoassenabye900ni shor ovudedrvlbbkauséi pl e

pairs (four
direction about the rotational axis 12a, while moving
in the corresponding elongated hole 1l4c of the tray
supporting member 14, to the bottom end 14c2 of the
elongated hole 14c, as shown in Figure 37. Thus, the
tray supporting member 14 is moved in the direction of
an arrow mark zZ2 by the pair of projections 15. Thus,
as the door 12 is moved into the shut position as
shown in Figure 37, the projections 14d1l and 14d2 are
guided by the guiding hole 107, that is, the
horizontal section 107a3, diagonal section 107a2, and
horizontal section 107al, in the listed order.
Therefore, the tray supporting members 14 move, first,
in the direction of the arrow mark z2, and then, in
the direction of the arrow mark y2, that is, the
direction to move closer to the transfer belt 19.

{Positioning of Process Cartridge Relative to Main

Assembly of Electrophotographic Image Forming



wa mobhesieppar at us mai n assenbly 900. That
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pairs in this enbodinment) of cartridge positioning
portions 901a for positioning a cartridge 950 rel ative

I S, BEKIP2008/062251
cartridge conpartnment of the cartridge tray 13 is
provided with a pair of cartridge positioning portions
901a, which are located at thé&'lengthw se ends of the
correspondi ng conpartnent, one for one, in ternms of

the direction parallel to the |l engthw se direction of

t Idge 950, in a manner to sandw ch the
t%%%ﬁ%éa%ggt 19. Referring to Figures 41 (a) and 41

(b) . tifexmi feAsser Ye H0Pi hsrad s91pr9yj ded, wath and 42,
force applying second nenbers 61, which are | ocated

abave pbeit1syisyppprthagcaeobedse 1450Ea0B0%,0r 060m, 950c,
appl ying second nenber 61 is provided with a hole 61d,

t hrodigds i cih ac Heoragspaappd e mop ise corebrmENb Y00 will be
supporting shaft 55, with which the apparatus main
asdentt bOD0 Referaiingedo FSgpue #8,r that abbypretppompin
the force applying second nenber 61. At this tine, the
mez$eTishy f Q10 novimgptired ofidd appliimle fedoird erder

61 by using the novenent of the door 12 will be |
der¥ihedn thes fIRRA MY mf Seordifsifodio et i ing
connected to a connective nenber 62, which i or .
e gt the 1ok & Apdt 3 gt ¥edsh e b%sﬁof relative

bl SR U AU T 9 Ao €00 1 WAREn ehecoch

SUPPOLL B SDAlda Andii 44 Ll ﬁkdﬁlaiosgtegpc%} NG pidn

62D, rch fi I'n"an el ongate ole 14 Fi"gure
provided with a pair of cartridge positioning portions
90la, which are located at the lengthwise ends of the
corresponding compartment, one for one, in terms of
the direction parallel to the lengthwise direction of
the cartridge 950, in a manﬁer to sandwich the
transfer belt 19. Referring to Figures 41 (a) and 41(b),
the main assembly 900 is also provided with force
applying second members 61, which are located above
the tray supporting members 14. Each force applying
second member 61 is provided with a hole 61d, through
which a force applying second member supporting shaft
55, with which the apparatus main assembly 900 is
provided, is put to rotatably support the force
applying second member 61.

At this time, the mechanism for moving the force

applying second member 61 by using the movement of the

door 12 will be described. The force applying second
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41 (b) ) of the tray supporting nenber 14. Referring
to Figure 41, as the door 12 is noved fromthe open
the tray supp@dii/rrpgoos/062251
menber 14 noves in the direction indicated by the

arrow mark y2 (Figure 41), wh%reby t he supporting pin
62b in the elongated hole 14b T's forced to nove al so

in the direction indicated by the arrow nark y2 . As a
result, the connective nenber 62 is rotationally noved

ahgattnd Peg BUPPaESARE-ti D 62k | dbrihectelangainetb hadg 14b
in the direction indicated by an arrow mark Z (Figure
41)hicHhis foYem@Mn@ftHdef mormegip Mei menderorti? mdnibeh
is in connection to the force applying second nenber

616 T avig est 1 hiez pi@stshagnoetéron G2e;havddomhich The
connective nenber 62 is provided, to press on the

f orcene ecevey i megniser {6 el Slprowarh Wistha pdralef irhevhich
top surface of the drumunit frame 34. Therefore, the
cafhe i Slger 950N Grovest § o3 hies dﬁlrfefeet%rﬁr@mmw%rtlng

i ndicated by the arrow mark y2 in Figure 41

caEEPsIP n@@*ﬁwwfe rﬁﬁdfg% Hosin | SHIHE ot LT 91@0 (Higihe
t 931

cobli %h%a%tt%x Ls“q"fr;ié‘%éerw ARG o %;qgmng o

DoEL 105 P1a el e coRprALyS 853

( S a resu e car

eV s i b, S i

9§9émbé9d1959§v@%59h the direction indicated by the
arrow mark y2 (Figure 41), whereby the supporting pin
62b in the elongated hole 14b is forced to move also
in the direction indicated by the arrow mark y2. As a
result, the connective member 62 is rotationally moved
about the supporting pin 62b in the elongated hole 14b
in the direction indicated by an arrow mark Z (Figure
41) .

This movement of the connective member 62 which
is in connection to the force applying second member
61 causes the pressing portion 62e, with which the
connective member 62 is provided, to press on the
force receiving surface 3la, which is a part of the
top surface of the drum unit frame 34. Therefore, the
cartridge 950y moves in the direction (downward)
indicated by the arrow mark y2 in Figure 41 (b),
causing'the cartridge positioning portion 931b (Figure

7), with which the drum unit 931y is provided, to come



are properly positioned relative to the apparatus main
assenbly 900 in the sane manner as the cartridge 950y

WO Bopesiés oned as described above. Referring trrTrirgors®s22s1

35 and 36, the cartridge 950y is provided with a
spring 66, which is between the force applying second
member 61 and connective nenbé° 62. The spring 66 is
supported by the supporting shaft 55, and is in
contact with the pressing portion 62e of the

Q@Ctégﬁm{t@ r%oer 6 Q)nquﬁg ‘Horttq%n

force appl yi ng secon InC| ental Iy, the

ap@@fét#ftm&a%wly P00 Ry ntaelrﬁtéstgvémmqﬁ S0 tikat
his spring 66 dlrectly presses on the force receiving

S%fé‘\?fd&ﬁ. t he dr wasnid, fthameart@eayat bgoyofisFeregerly

“Appl ying Menber} Next, referring to Figures 43 and 44,
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heo Opel @ dNr&f a t 1iee f1oF CehaApPpE meg s meti Merdzemiay 900
will be described. Driving force is transmtted froma

notprgddd, 6 mhich is a mechanical driving force source
Wi th which the apparatus main assenbly 900 is
provi dethe tothdre gearridges dugh 3 Gparand B5Us dltsg s
in the firstenbodinment. As the driving force is _
transprererty phelgeared 12 lathigydat W aragaddls Maln
the direction indicated by an arrow mark L , rotati 9
tﬂ%?%%‘?b%h@%%rﬁrbo‘%l?? o??“ﬁZ‘éanWﬁ @° itd's fEdrdidds t% y
the gear 112, also in the direction |nd|cated by the

ol & i ’

ar FowPrd K ENRA rae L 1oRCT Portion 112a is in

ContaCth%égkiﬁb to Figures 35 and 36, the cartridge

950y is provided with a spring 66, which is between
the force applying second member 61 and connective
mempber 62. The spring 66 is supported by the
supporting shaft 55, and is in contact with the
pressing portion 62e of the connective member 62, and
the projection 6le of the force applying second member
62. Incidentally, the apparatus main assembly 900 may
be structured so that this spring 66 directly presses
on the force receiving surface of the drum unit frame.
{Operation of Force Applying Member}

Next, referring to Figures 43 and 44, the
operation of the force applying first member 60 will
be described.

Driving force is transmitted from a motor 110,
which is a mechanical driving force source with which
the apparatus main assembly 900 is provided, to the

gear 112 through a gear 111, as it is in the first



novi ng force receiving portion 60b, with which the
force applying first nmenber 60 is provided. Therefore,

waxobheieam portion 112a rotates, the force appiTyingos/062251
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first menber 60 is noved in the direction indicated by
an arrow mark E or B . Figure 43 shows the case in

whi ch the force applying first®menber 60 has been
noved furthest in the direction indicated by the arrow
mark E . In this case, the devel opnent roller 42 and

Photosengbht Ve pdf URSBQ i isld Ifodde GaNtaGh swWikhe@@eh the
other (Figure 33) . Figure 44 shows the case in which

thgefprcer apphyi f@afi 152 Ferbess 60n hase heere aoMad
furthest in the direction indicated by the arrow mark

B indifcébes psen 4heod angek riecer vt agi menttesretf)y itthe cam
under the pressure fromthe rib 60y. A s the force

r ecerviog hedderwiylch sipriossegrdly whieh rite 6@3gritl2,
causes the devel opnent unit 941 to rotationally nove
abausot he tloe adiveat iaxi sndUGHt ¢Aaxibe) the ausiovy naey dby
the devel opnent roller 42 to separate fromthe _

phdi seehsPRi v GAMBEHiGE d 134) 1sTHins gpadiacitoish the
the developnent unit 4 1 will be referred to

as"QEpaT at PUES pERFTIBHY RA TECR heVRarttiuge igBb G

T CROTR GBS 670°T dTRTRS | P01 (5 AU podrErstore”

(LR e RELSH Ly R LB ARELHLAG, il

pofiEéQnﬁgmber 60 is moved in the direction indicated by
an arrow mark E or B.

Figure 43 shows the case in which the force
applying first member 60 has been moved furthest in
the direction indicated by the arrow mark E. 1In this
case, the development roller 42 and photosensitive
drum 30 is still in contact with each other (Figure
33). Figure 44 shows the case in which the force
applying first member 60 has been moved furthest in
the direction indicated by the arrow mark B. In this
case, the force receiving member 70 is under the
pressure from the rib 60y. As the force receiving
member 70 is pressed by the rib 60y, it causes the
development unit 941 to rotationally move about the
rotational axis 946b (axle), causing thereby the
development roller 42 to separate from the
photosensitive drum 30 (Figure 34). This position of

the development unit 41 will be referred to as



significantly closer to the cartridge path, w thout

allowing themto interfere wwth the cartridge 50
walznd/megsiehe nmounti ng of the cartridge 50, conparBIP20@/062251

the counterparts of a conventional inmage formng

apparatus, meking it possible %$ m nimze wast ed

space, nmaking it thereby possible to significantly

reduce the apparatus main assenbly 900 in vertica

di mensi on. {Description of Munting of Process

CarsepdaatiheopBiRibasenbl y of El ectrophot ographic
| mage Form ng paratus, and Operation of Force

Recei vi ngifAppahat uartNexitje bhe oOpemaveanahtseghence
fromthe begi nning of the nounting of the cartridge
(skpppa@ainsomblie appamhiys9fifj nthsséobty 960¢ivonghe
separation of the devel opnent roller 42 fromthe
phorobens O Ov & ethedms30.,n it @ ndéesc midseid- 1 Ref €¥duige 31)
to Figure 40, it is after the cartridge tray 13 is

5 pulhedeéareof thRe fappar aPnsYRagn A58EnBEYLOD06P 0ants
out er nost posi tion that each cartridge 950 can, be
noREER PRPOY1BE PEREVEJMENBRY PheCeBrPfiBgeltialeds

':#B&%ﬁ%tgégiauﬁ#%%%%?”' S carErrigie (87 Bs0m higet
t t d b
Sdom s ?ﬁe appara grenllh %ﬁ?tr%%5}§d5§hg8 °

ITDVG US ITHI n asse
et LD B 5 e
10 Cathel 886nPaPphetBobEZantahl ¥nRYLL1 1 Phegtheoappagat us
apparatus, making it possible to minimize wasted space,
making it thereby possible to significantly reduce the
apparatus main assembly 900 in vertical dimension.
{Description of Mounting of Process Cartridge into
15 Main Assembly of Electrophotographic Image Forming
Apparatus, and Operation of Force Receiving Apparatus}
Next, the operational sequence from the beginning
of the mounting of the cartridge(s) 950 into the
apparatus main assembly 900, to the separation of the
20 development roller 42 from the photosensitive drum 30,
will be described.
Referring to Figure 40, it is after the cartridge
tray 13 is pulled out of the apparatus main assembly
900 to its outermost position that each cartridge 950
25 can be mounted into, or removed from, the cartridge
tray 13 in the vertical direction indicated by thé

arrow mark C.



mai n assenbly 900, fromthe direction which is
i ntersectional (roughly perpendicular) to the axial

wOo 20020@63 he phot osensitive drum 30. Referri ngpdmIP2008/062251

10

15

20

25

Figure 40, the cartridge 950y i s nounted nost
downstreamin the cartridge tray 13 in terns of the
direction in which the cartrid§e tray 13 is noved into
the apparatus main assenbly 900. That is, as the
cartridge tray 13 is pushed into the apparatus main

assenmbl xr 900, c Hhenrardiddas 39y Jmvas pl @w the fiaree
appl ying second nenbers 61k, 61c, and 61m (Fi gure 39)

whitch @de i d@cteofy tig afthercaantidgdgesayt hat iissto be
cartridge 950m 960c, and 950k, respectively, and
als®vedel rove tiee rddisaGllgs 6Gcin arsds i@y fo0tthe nf dhee
applying first nenber 60, fromupstreamto downstream
Al Gioréat tar nsndifcates diy 6dtd arrdaw WHi c i hieargbarctyei dge
tray 13 is noved into the apparatus main assenbly 900,
t hepeaing i ye Ibom LS, rré()nttgd sserbpdimesiy t Rach
downstream end of the cartridge tray 13. Thus, as the

caRaFieigdoe P 13 o PR it avRe dpifar dhes appagatus
assenbly 900, the cartrid 950m npves |.ow t.hef orce
apit i ritf SEtond E?%bef:rémb e e&t&o(rﬁwgw whi ch

are to act. on the othg{ cartridges, -t

50K S 900t LI VeI B 4 Lodhit e s

al’so, 0 he ribs

Ok AL PO IR LR ROl T =L et o [ron

in mniC&bféE%ing to Figure 40, the cartridge 950y is
mounted most downstream in the cartridge tray 13 in
terms of the direction in which the cartridge tray 13
is moved into the apparatus main assembly 900. That is,
as the cartridge tray 13 is pushed into the apparatus
main assembly 900, the cartridge 950y moves below the
force applying second members 61k, 6lc, and 6lm
(Figure 39) which are to act on the other cartridges,
that is, cartridge 950m, 960c, and 950k, respectively,
and also, below the ribs 60k, 60c, and 60m of the
force applying first member 60, from upstream to
downstream.

Also in terms of the direction in which the
cartridge tray 13 is moved into the apparatus main
assembly 900, the cartridge 950m is mounted second
from the downstream end of the cartridge tray 13. Thus,
as the cartridge tray 13 is pushed into the apparatus

main assembly 900, the cartridge 950m moves below the



cartridge tray 13 is noved into the apparatus main
assenbly 900, the cartridge 950c noves below the force

wappbyimeg second nmenbers 61k (Figure 39) whi chP(BIR2008/062251
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acts on the 950k, and al so, below the rib 60k of the
force applying first nmenber 60_fromupstreamto
downstream Moreover, in ter n®’of the direction in
which the cartridge tray 13 is into the apparatus nain
assenbly 900, the cartridge 950k is nounted nost

Upsd £ 8am pd tWisng aSe d hd CRdd S0 11 AYark dic Npeinged 39)

into the apparatus main assenbly 900, the cartridge
950ki s apyeth fadt enugic | et hes appaiaidls tr is,
assenbly 900 for the force receiving nmenber 970 to
nover bel aye t He0 oiice ap@k yi resde atsitveaignbernd 1, s aphibeti ow
is to acts on the cartridge 950k, fromupstreamto
downst r as 6 Regandi GQc tdiff st hep st arezem app ldovirgs tfriezah
novenent of the force receiving nmenber 970 bel ow t he
f onembappbyi frgom cepridr erivbley BIWngtheeasther cartri dges,
that is, the cartridges 950y, 950m and 950c, are the
same ashive barkeimyecdsoke dHeRChion i tHe durthe dge
950 wer e desi gned sot hat I%‘i force receiving nenber

9707 Fehhil?e bFay ekl ity MATTE YH cdHt rARRfEF e in
d i t ' nbl 9Q0,, the f
ot Loty Tiaar Rt T FERE a1 foroe
6 it i . )
eI Ry A A P A SR e, e
th§c{9r8§ {ﬁ&eéyépg and also, below the rib 60k of the

force applying first member 60 from upstream to
downstream.

Moreover, in terms of the direction in which the
cartridge tray 13 is into the apparatus main assembly
900, the cartridge 950k is mounted most upstream. Thus,
as the cartridge tray 13 is mounted into the apparatus
main assembly 900, the cartridge 950k is moved far
enough into the apparatus main assembly 900 for the .
force receiving member 970 to move below the force
applying first member 61k, which is to acts on the
cartridge 950k, from upstream to downstream.

Regarding this upstream to downstream movement of
the force receiving member 970 below the force
applying second member 61, the other cartridges, that
is, the cartridges 950y, 950m, and 950c, are the same
as the cartridge 950k.

That is, if the cartridge 950 were designed so



menber 970 frominterfering with the force applying
second nenber 61 and force applying first nenber 60.

wo mobhessecenbodi nent, however, the cartridge 958CH/82008/062251
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designed so that the force receiving nmenber 970 is
kept in its standby position, &pat is, the position in
which it does not project, the force applying second
menber 61 and force applying first nenber 60 can be
positioned closer to the cartridge path, because the

di shancet byrvhiehrébei § ongenemeer VoNg radets Pbjecting
proj ects does not need to be taken into consideration.

| nwei ber tmor dsrt desggnd by ibemcasdrigge Od sspdtatus
its force receiving nmenber 970 remains in its standby
posainoaswbmbeyt el cathe i fgecd®58pp By imainsecondtoentter 61
apparatus main assenbly 900 nakes it possible to

r edudef ohee apppl pning Al st asswpdr yo Q00w ld i have ere ikl

di mension. Further, referring to Figures 31 and 32, in

t hPesehbodedeht ghehethap ceheee et e ng@ henbert 7™, force
ap%%%ing second nenber 61, and force applying first

nerBerdBoeBY er LRAPCTHACY eF AsPBFVERE HPF ectToh 1Rt V619

to th ' i f the phot i tive_drum 30,. .
S BHTES EAY v F OB LCT G R s 1 T ge T oE 2bBLying

i BRSO 0L SL T8y oL A e SLE ech 20 P PENA GBI %o

its Irengthw se direction: ferrin

Fi gur e8: 31880 ment aNGowbve b her PLesSing; ROL tdan fle
} sl

of the torce applying second nenber 61 comes into
goaéél%m%t bot PRa €OPk ACE POE T 108 D/ PRy (Fdiiie €53 B2 and

, and presses the contact
kept in its standby position, that is, the position in
which it does not project, the force applying second
member 61 and force applying first member 60 can be
positioned closer to the cartridge path, because the
distance by which the force receiving member 970
projects does not need to be taken into consideration.
In other words, designing the cartridge 950 so that
its force receiving member 970 remains in its standby
position while the cartridge 950 is mounted into the
apparatus main assembly 900 makes it possible to
reduce the apparatus main assembly 900 in its vertical
dimension. Further, referring to Figures 31 and 32, in
this embodiment, the force receiving member 970, force
applying second member 61, and force applying first
member 60 overlap in terms of the direction parallel

to the axial line of the photosensitive drum 30,

significantly reducing the cartridge 950 in dimension



portion 975b, when the contact portion 975b is in the
first position (Figure 31 and 35). That is, it is when

wa fvev/esmésact portion 975b is in the first posiRdTarr2008a62251
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the contact portion 975b receives external force
(second external force) . As Qge pressing portion 6le
presses on the contact portion“975b, the releasing
menber 975 is di sengaged fromthe force receiving
menber 970, and the rel easi ng nmenber 975 noves to the

secANde PRSI &F Ofhd R OpEESi 32 PebSR i cullde Or s
appl ying second nenber 61 in this enbodinent is

equénNgtient s¢ odihect Bbeasi ng menber pushing menber 102
in the first enbodinment. As the rel easing nenber 975

i s di sehgagesr f rosfé¢heidorice Feperaes nyl nedtber3®,703nd ko,
force receiving nmenber 970 rotates about the force

r etieé vi ngs sremb epo supporéing shidie , Lo mpplinf $eeond
standby position, that is, in such a manner that the
conemleer p@lt¢@h€30¥¥1‘m TIRLADT dél%c@i@xuwmﬂoé?ov@wn

ects fromthe devel opnent unit 941, that is,

ST AR AL Tri R RECTRAS i OFF mt‘tao%ve
Sed o e Sea R SNt it o T kPt T

iR e el L S a%hta“tatlsld;t“%s sper

etefore MA1| SSCribé

noEFe, el PRI L (8B TR 0, e,

desgLi B&Geact portion 975b receives external force
(second external force). As the pressing portion 6le
presses on the contact portion 975b, the releasing
member 975 is disengaged from the force receiving
member 970, and the releasing member 975 moves to the
second position (Figures 32 and 36). The force
applying second member 61 in this embodiment is
equivalent to the releasing member pushing member 102
in the first embodiment.

As the releasing member 975 is disengaged from
the force receiving member 970, the force receiving
member 970 rotates about the force receiving member
supporting shaft, moving out of its standby position,
that is, in such a manner that the contact portion 70b
of the force receiving member 70 projects from the
development unit 941, that is, in the direction to
cause the contact portion 70b to move away from-the

rotational axis 946b of the development unit 41



A s the door 12 is noved fromthe shut position to the
open position, the force applying second nenber 61

WO mivav@sed rom t he position shown in Figures 32rcmaP28@/062251
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to the position shown in Figures 31 and 35. Wth this
novenent of the force applyin% second nenber 61, the
pressure having been kept on t'fle rel easi ng nenber 975
by the force applying second nenber 61 is renoved.
However, the force receiving nmenber 970 is kept in the

gfzgiﬁéyﬁe}éfep&gﬂié@_ . bYrHihe g% lFRa K gOhbpeha tsBhi BBich

as shown in Figure 33. Referring to Figure 36,

thecEQFSecheesl pidg Nenhies SRk iS5 pia dad wid heiarst
contact portion 970c having a slant surface which is

| ogah 681 0eROS| 418d ffieemd herd atweiral rsotr fiae eddye mieah Heres .
force receiving nmenber 970 receives force fromthe
force apgky) nighd i s rateidrerf &0 . r Shimusi n@st Hhecaartird gige
tray 13 is pulled out in the direction indicated by
t h@5@r f oo nelnk OPpd e Figurel 183 s 241 F1or&0 reicldi \deng
menber 970, which is in the protrusive position as is
t hdesoritleedecei ving menber 70 in the first enbodi nent,
cones into contact wwth the force receiving nenber,

g% RiHiidhion to

returni Ay FRHDEPOBOZM 1 BORYL dnitPBOZE S
el or o aPBLYL 0B L1 (3 RIS, 0 s pushed doun ey
STEBLANG, | PeLe e AL i RP00 L B dpves gt o
SPhonrf LRI HmeRial de 0 42 wigy phie
movement of the force applying second member 61, the
pressure having been kept on the releasing member 975
by the force applying second member 61 is removed.
However, the force receiving member 970 is kept in the
protrusive position by the resiliency of the spring
921, as shown in Figure 33. Referring to Figure 36,
the force receiving member 970 is provided with a
contact portion 970c having a slant surface which is
located opposite from the lateral surface by which the
force receiving member 970 receives force from the
force applying first member 60. Thus, as the cartridge
tray 13 is pulled out in the direction indicated by
the arrow mark D2 in Figure 39, the force receiving
member 970, which is in the protrusive position as is
the force receiving member 70 in the first embodiment,

comes into contact with the force receiving member

returning member 60zm, 60zcy, and 60zk, with which the



the shut position after the cartridges 950 are nounted
into the apparatus main assenbly 900, that the contact

wemodH@emeP70b of the force receiving nenber 978CT/IA2008/062251
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novi ng the devel opnent unit 941 projects outward from
t he devel opnment unit 941. Therefore, the cartridge 950
is significantly smaller in vertical dinension than a
conventional cartridge. Further, when the cartridge
950 is nounted into the apparatus main assenbly 900,

t heo £ &F CRH P BERLY | M SR HRBIL B0, RS J husheds ey

position. Thereftore, the cartrldge path in the

appaded UL Ididd ass @iy I90Q reanives |6ss 160y eratndcalk,
di mension than the cartridge path of the main assenbly

of ermalchinwenthearnstdy el ree taaphaitdegr fifiyc tiovdge nicoredd gt of
apparatus, and so is the opening 80 than the opening

of t I ea i 't sismavki na aseby Y908 Bhrewyenthenapening 80.
el ectrophot ographi c i mage form ng apparatus. Further,

the forke dppryieef fahate mdifisercagy aly s Podist i oned

closer to the cartridge path, naklng it possible to

rea%é:tﬂhreedapifartét% Fai i il sives o n2vert moged to
n n . Furt th t t
Sl o e o 88, el A
menbe 70 th t ,
T L GBI LAY B0 S s

d%@%@ﬁ? ansport ed &?%tfé STFQ’FLAJE;aAPPL| CABI'L| Tv]qr’
moving the development unit 941 projects outward from
the development unit 941. Therefore, the cartridge 950
is significantly smaller in vertical dimension than a
conventional cartridge. Further, when the cartridge
950 is mounted into the apparatus main assembly 900,
the force receiving member 970 remains in the standby
position. Therefore, the cartridge path in the
apparatus main assembly 900 can be less in vertical
dimension than the cartridge path of the main assembly
of a conventional electrophotographic image forming
apparatus, and so is the opening 80 than the opening
of the apparatus main assembly of a conventional
electrophotographic image forming apparatus. Further,
the force applying first member 60 can be positioned
closer to the cartridge path, making it possible to
reduce the apparatus main assembly 900 in vertical
dimension.

Further, when the cartridge 950 is outside the
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According to the present invention, it is possible to
reduce in size a process cartridge, the

devel opnment roller of which can be placed in contact
wi th each other, or separated from each other, and
al so, to reduce in size an elé%%rophotographic i mage
form ng apparatus which enpl oys the above descri bed
process cartridge. Further, it is possible to

St LYEL HE €yt hEa BRONES ARSEY T HEM, PERE eSS EAT 4 ¢ HDR P
that” when the cartridge 1s transported alone, its

f oreRpEECET Vi PEmAEADEl n f OFe SEPaR AL NGot hEi siey elTopr@Tore,
roller fromthe el ectrophot ographi c photosensitive
dr e Soubéi ketyit dndencaivaged’0 Wis | en 1 hlee I nviemtbhen
has been described wth reference to the structures
di deheaged hei ke nthetcastnodgeondd ned handhed dey ad | wser,
set forth, and this application is intended to cover
such pedffacappohsdorlenanges as may cone within the
pur poses of the inprovenents or the scope of the
following clainms. CLAIMS 1 . A process cartridge

achabl n assenbly of an

det % nountable to a nﬁi

el eENPUPRGTBhr AP E-4HblET Y br ni ng appar at us,

conprlskng: gn elect%oghogo%rgghig %Qoiggenfétige

drum a"d&ve PP ng°r T P FBF et OpFhg  an

elg%%ggg%gt£8 Lgéggé %Hagfzéoé go@@s§aégrtridge, the

el r ophot ogr aphi ¢ phot osensitive drum
electrophotographic photosensitive drum and
development roller of which can be placed in contact
with each other, or separated from each other, and
also, to reduce in size an electrophotographic image
forming apparatus which employs the above described
process cartridge. Further, it is possible to
structure the above described process cartridge so
that when the cartridge is transported alone, its
force receiving member for separating the development
roller from the electrophotographic photosensitive
drum is unlikely to be damaged.

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modifications or

changes as may come within the purposes of the

improvements or the scope of the following claims.
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a drum frame supporting said el ectrophotographic
phot osensitive drunm a devel opi ng frane supporting
sai d devel opi ng rol | arctapng/062251
novabl e relative to said drum franme between a
contacting position in which said developing roller is
in contact with said el ectropfdtographic

phot osensitive drum and a spaci ng position in which
said developing roller is spaced from said

el ect rophot ogr aphi ¢ phot oggnsid ve drum a force

recei ving nenber, provided novably relative to said
devel oping frane, for receiving an external force,
wherein said force receiving nmenber is capabl e of

t aki ng; an popRLRLISRY Re%irtingd HetakBublg fdudtable to a
devel oping frane fromthe contacting position to the

S RGN G PRSI DA edeiati g hiohe gexsiperinalindaarec & o raritg
a stand-by position retracted fromthe operating

pesidgd reitusgn dongimigs iper:t i on for urging said

forcerecei ving nenber fromthe stand-by position

t owar d t henopéeatraghpbsitaphic apldoansengagi vy gowml on
for engaging with said force receiving nenber to hold
sai d force feveloPhgIneabeer | FOo¥ heS¥eapRLBY PBsition
agai nst an urging force of said urging partion. 2 . A

prdEET esrRtidde teitordass £6T@es MM S ther ei n sai d
engagi n ortion is disengaged.fromsaid force
r QFé%ﬁhﬂ%ﬂﬁﬁaﬂﬂ}9w§h§g%%%?%it§§€bﬁ%utherna

a drum frame supporting said
electrophotographic photosensitive drum;

a developing frame supporting said developing
roller, said developing roller being movable relative
to said drum frame between a contacting position in
which said developing roller is in contact with said
electrophotographic photosensitive drum and a.spacing
position in which said developing roller is spaced
from said electrophotographic photosensitive drum;

a force receiving member, provided movably
relative to said developing frame, for receiving an
external force, wherein said force receiving member 1is
capable of taking an operating position for moving
said developing frame from the contacting position to
the spacing position by receiving the external force,
and a stand-by position retracted from the operating
position;

an urging portion for urging said force



force . 3 . A process cartridge according to Claim2 ,
wherei n said engaging portion is provided on said

walmegbospesng frame. 4 . A process cartridge accamdiPgpsto62251
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Caim2 , wherein said engaging portion is provided on
said drumframe . 5. A process, cartridge according to
Caiml1l , further conprising a rel easing nenber
novabl e by the second external force to rel ease
engagenent between said engagi ng portion and said

f 0p 68t RERY VihOBLbEBMPLSm Hhe £t et fdld®ward the
according to Cdaim5 , wherein said engaging portion

i sopsteptal posbht sen dreh@asi ng menber. 7 . A process
cartridge according to Claim6 , wherein said

r el easi ng arerderagisigppovitdet Movakhngaghngawdth said
devel oping frane. 8 . A process cartridge according to
C ébned refeivihey monpei singhaldesrid oiores aiadaigriang
driving force fromthe main assenbly of the apparatus
t ONEBPAE el N byhens ednd Y RAHlgt Py AT 35 WHAEW t o
di sengage from said force receiving nenber, when said
pr6eEse ehr$?idgerysnakimtet®®o said main assenbly of
the apparatus. 9 . A process cartridge according to
Caim1l , wherein engaging portion is urged in a

direct'on_%or engagenent._with sai d f.orce regei.vi ng
nenber bt’o (ﬁrd)ceqssg carncrlvéﬁge aCCOIJlng G d 8 rl,
wherein said engaging portion is disengaged from said

force receiving member by receiving a second external

force.

3. A process cartridge according to Claim 2,
wherein said engaging portion is provided on said

developing frame.

4. A process cartridge according to Claim 2,
wherein said engaging portion is provided on said drum

frame.

5. A process cartridge according to Claim 1,
further comprising a releasing member movable by the
second external force to release engagement between

said engaging portion and said force receiving member.

6. A process cartridge according to Claim 5,

wherein said engaging portion 1s integral with said



said force receiving nmenber in the stand-by position.
10. A process cartridge according to CCaiml , wherein
wosangofsosce recei ving nmenber receives the ext argm@ipP2008/062251
force froma force applying nenber provided novably in
the main assenbly of the apparatus when said process
cartridge is nounted to the ndi°n assenbly of the
apparatus. 11. A process cartridge according to Caim
2 ,wherein said engaging portion contacts to the nmain
assenbl y.of the paratus and recei ves the second
exf%r%%¥l?%r%%maﬁgh sai d process cartridge i s nounted
to the main assenbly of the apparatus. 12. A process
cartridge according to Claim5 , wherein said
rel easing ArepPeke £ONEACL S dfe thedmlihqassemlainofe t he
apparatus to receive the second external force when
sajHe PEPRESSi aré I bdgend Smemprt eds tor éMiederinb wasienidry
of the apparatus. 13. A process cartridge according to
5 Ol ghmil@evuhepeny saadeforce receiving nenber is
provided with a contact portion for contacting to the
mai n assenbly of the apparatus to nove said force
recei ving nenber fromthe operating position toward
the st &nd-byppostts orarudidge maewstinartq idgdm 1,
according to Caim 13, wherein said contact portjon is
di §poERETI AOAPEIBENOPPOSFEE OB HRCRFVIRE R Vithly Y1HE

force framthe force applying portion with respect to
a ﬁﬁﬁﬁ?iﬁﬁOHiFgﬁtW6h§iggﬁ%T%ﬁy§% dt%?o%%%%r%%ﬁgrﬁ%ge
10|Srggggé?dbgowﬁgghngggd engaging portion is moved to
disengage from said force receiving member, when said

process cartridge is mounted to said main assembly of

the apparatus.

15 9. A process cartridge according to Claim 1,
wherein engaging portion is urged in a direction for
engagement with said force receiving member to hold

said force receiving member in the stand-by position.

20 10. A process cartridge acéording to Claim 1,
wherein said force receiving member receives the
external force from a force applying member provided
movably in the main assembly of the apparatus when
said process cartridge is mounted to the main assembly

25 of the apparatus.

11. A process cartridge according to Claim 2,



assenbly of the apparatus. 15. A process cartridge
according to Caiml , wherein said process cartridge
w0 Bogletsacshabl y nountable to said mai n assenbl yaxfypes/062251
appar atus through anopening provided in the main
assenbly of the el ectrophotographic image form ng
apparatus in a substantially Wéri zontal direction
crossing with an axial direction of said
el ect rophot ogr aphi ¢ photosensitive drum 16. A process
carfLL] rg | : & tdheHRinhin
a?ﬂs}g%r%ggﬁ o%g%ﬁ eg%@p%%%rg% %@Tﬁ%ﬁ dce%mgé dr awer nenber
MOy @DL:Rr DRt Y efh @M b iist £heu S04 | R PO | e alband
retracted position in which said process cartridge is
Mgt @bh £1 t FeF €ONwhdd . s PrPLesss € at4 i i xigiyeacicomeb urgt ed
to daiml , wherein said force receiving nenber
petdi tise manim hessémntly byt posé tappara@is. process
cartridge to enter the main assenbly of the apparatus,
5 and is noved to the operating position fromthe
st and-by position when said process cartridge js
nount 88 -t At hecResH aBBeRblye cFceped Bpparattlseime: A
process cartridge according to Claiml , wherein said
druberebResahd 5ol P BV BPTRRT fF AP Tt dt At main
relative to each other apout, a rotation axis %QQ said

f oF CBSFBLY: OF ng SreAe? T SUROr S FETOLE fHom T3
FEECPELY| 9F ng et % bt | .
CDhAbe 0 DrEBrra itign ORSLALAAG-002 o AR 44 ddlfhted

10 Clggn{ﬁe’main assembly of the apparatus.

13. A process cartridge according to Claim 10,
wherein said force receiving member is provided with a
contact portion for contacting to the main assembly of

15 the apparatus to move said force receiving member from

the operating position toward the stand-by position.

14. A process cartridge according to Claim 13,
wherein said contact portion is disposed in a side
20 opposite a side of receiving the force from the force
applying portion with respect to a mounting direction
in which said process cartridge is mounted to the main

assembly of the apparatus.

25 15. A process cartridge according to Claim 1,
wherein said process cartridge is detachably mountable

to said main assembly of the apparatus through an



wherein said drum frame supports rotatably said
phot osensitive drum by way of a covering nenber. 20. A

wproogessexartri dge according to Caiml , whermiTurRest62251
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devel opi ng frane supports rotatably said devel opi ng
roller by way of a bearing. 21, An el ect rophot ogr aphi c
i mge form ng apparatus for formng an i nage on a
recording material, said apparatus conprising: (i) a
novabl e force applying nenber; (iii) nounting nmeans;

(i bbena@nBr peessdear ihi dge getachabbyompustedheo said
nmounti ng neans, said process cartridge including, an
el ectrepbphogogphpniphohagensotinvegdapparatdevehopi ng
roller for devel oping an electrostatic |atent inmage

f osopbdtentsaildlyehect rophal odi apht tophotosensgt wveh an
drum a drum frane supporting said el ectrophotographic
phekdséndireeeidnuaf aaddvelepthgrhebasranbperti ng
sai d developing roller, said devel oping roller being
novapBLeseerative €6UBaid drum franme between a
contacting position in which said developing roller is
in contact with said el ectrophotographic

hot oo q da . o 0 whi ch
Said ddvel BpPRG-FaFl cre i dBacearpomaw &0 et £

| ect h hi h it
et brbERE hBmL IRt op BUPhBETTSE AN FhHEk R Db ThfELpges 2

de&?EQQEnﬂe&EQQEmOQQBlEeB@%M&QQ 4R inside mounting

position and a retracted position in which said

process cartridge is mountable thereon.

17. A process cartridge according to Claim 1,
wherein said force receiving member permits, in the
stand-by position, said process cartridge to enter the
main assembly of the apparatus, and is moved to the
operating position from the stand-by position when
said process cartridge is mounted to the main assembly

of the apparatus.

18. A process cartridge according to Claim 1,
wherein said drum frame and said developing frame
rotatable relative to each other about a rotation axis,
and said force receiving member is more remote from
the rotation axis in the operating position than in

the stand-by position.



external force when the force applying nenber noves,
wherein said force receiving nenber is capable of

wa ziop/negs1en operati ng position for noving sai d PCT/JP2008/062251
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devel oping frame fromthe contacting position to the
spaci ng position by receiving_the external force, and
a stand-by position retracted 'fromt he oper ati ng
position, an urging portion for urging said force
recei ving nmenber fromthe stand-by position toward the

operafbng Posidialy and AHRNIAUNGRY Pl 1,
engaging wth said force receiving nenber to hold said

f ofieerd £6 ek yi DU ENbefand Sl stand-duaesivt iseid
agai nst an urging force of said urging portion, and

(R of &esh a0t IRansr ooy eedl ngf thecgwendndj mgenietrer i al
. 22. An apparatus according to Caim21, further
conprising a gear for receiving a driving force from
the main assenbly of the apparatus to rotate, when
sai d pPocessprardss dopertisl dmumam tdi ntthd ndilpigsdenbl y
of the apparatus of said el ectrophotographic imge |
f ortme vyl mppatdtdeve sp it dhrases o WiRfddishg Perdoay isstid
noved to di sengage from said force receiving

neEHDER | Qe s%ﬁ’ldg%? Resex £ @ RFET %ounted to said
mai n assenbly of the apparatus. 23. An apparat us
according to Caim 21, wherein said engaging portion

Contaﬁﬁ§ t&htéT%é¥¥éb§%¥%§¥§ﬁ%f¥ image forming apparatus

for forming an image on a recording material, said
apparatus comprising:

(i) a movable force applying member;

(iii) mounting means;

(iii) a process cartridge detachably mounted to
said mounting means, said process cartridge including,

an electrophotographic photosensitive drum,

a developing roller for developing an
electrostatic latent image formed on said
electrophotographic photosensitive drum,

a drum frame supporting said
electrophotographic photosensitive drum,

a developing frame supporting said developing
roller, said developing roller being movable relative
to said drum frame between a contacting position in
which said developing roller is in contact with said
elebtrophotographic photosensitive drum and a spacing

position in which said developing roller is spaced



t he apparatus to receive a second external force, by

whi ch said engagi ng portion is noved to di sengage from
waai0g/0dsa6xe recei ving nenber. 24. An appar at usPCT/JP2008/062251

according to Claim?21, further conprising a rel easing

menber for contacting to the main assenbly of the

apparatus to receive a second External force, thus

rel easi ng engagenent between sai d engagi hg portion and

said force receiving nmenber, when said process

CaEEBﬁdggiaseﬂ@HBE@?hBQo&P@pHﬁ&np@§§§§@ﬁ§i@5véh@rum,
apparatus of said el ectrophot ographic i mage form ng

appar at us.a 2%rdAn raRRaRAINS me®Rr]i BEova dedamdvably
wherein said force receiving nmenber is provided with a
coptagtiper tobopalardeoal apinqgf tdee jaf or assesbv yngofan
the apparatus to nove said force receiving nmenber from
saedtoprait fngcposheénohhe ofar de sappl g1y dudryo o sie Ve,
when said process cartridge is disnmounted fromthe

5 maivheassenbhydoforpe appatuing me¢mier dis capable of
el ectrophot ographi c i mage form ng apparatus. 26. An
appakantisaBceprarhyne oPEF aF kP2 5L OBP BRI s2d +7 cont act
portion is disposed in a side oggosite a sjde of

r B89 AP Pl FaRE el FPBNTRReCPOY 2 HpPI NP TYE bot t Fonthe
with respect to.a unting.direction in which said
pr 6B8ss" aP???gbgnrgynﬁﬁﬁgéﬂl?% the %ﬁ?%r%%ge%%f%ebfand
(ng, SPRALEiPep 13,00 ZRPRLaLYS, pRgg choibho- SLaln 21,
10t°p§§Egion, :
an urging portion for urging said force
receiving member from the stand-by position toward the
operating position, and
an engaging portion for engaging with said
15 force receiving member to hold said force receiving
member in the stand-by position against an urging
force of said urging portion, and
(vi) feeding means for feeding the recording
material.
20
22. An apparatus according to Claim 21, further
comprising a gear for receiving a driving force from
the main assembly of the apparatus to rotate, when
said process cartridge is mounted to the main assembly
25 of the apparatus of said electrophotographic image
forming apparatus, by which said engaging portion is

moved to disengage from said force receiving member,



mai n assenbly of the apparatus through an opening
provided in the main assenbly of the
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substantially horizontal direction crossing with an
axi al direction of said el ectrophotographic

phot osensitive drum 28. An aﬁﬁaratus according to
Claim 21, wherein the main assenbly of the apparatus
i ncludes a drawer nenber novabl e between an inside
MOUNE A NG, RPSL AL QUL AN & iR ACIL G R A i3 iwhinehin
sal d process cartridge i s nountable thereon. 29. An

appas A, asc Al npgor i .m 21, wherein said force
receiving nmenber permts said process cartridge to

enter the main assenbly of the apparatus of said

el ect rophot ographi c i mage form ng apparatus in the

st and2By posidpmavatand saiakdiorcea édeiini 7§, wherein
menber noves fromthe stand-by position to the

opexiat i ey aisid i il it Proodes s heamadindge siegibly of
mounted to the nmain assenbly of the apparatus of said

el tdra raphotagiapht caqmige forsfigrppdredtngs. force, by

which said engaging portion is moved to disengage from

said force receiving member.

24. An apparatus according to Claim 21, further
comprising a releasing member for contacting to the
main assembly of the apparatus to receive a second
external force, thus releasing engagement between said
engaging portion and said force receiving member, when
said process cartridge is mounted to the main assembly
of the apparatus of said electrophotographic image

forming apparatus.

25. An apparatus according to Claim 21, wherein
said force receiving member is provided with a contact
portion for contacting the main assembly of the
apparatus to move said force receiving member from
said operating position toward said stand-by position,
when said process cartridge is dismounted from the
main assembly of the apparatus of said

electrophotographic image forming apparatus.
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26. An apparatus according to Claim 25, wherein
said contact portion is disposed in a side opposite a
side of receiving the force from the force applying
portion with respect to a mounting direction in which
said process cartridge is mounted to the main assembly

of the apparatus.

27. An apparatus according to Claim 21, wherein
said process cartridge is detachably mountable to said
main assembly of the apparatus through an opening
provided in the main assembly of the
electrophotographic image forming apparatus in a
substantially horizontal direction crossing with an
axial direction of said electrophotographic

photosensitive drum.

28. An apparatus according to Claim 21, wherein
the main assembly of the apparatus includes a drawer
member movable between an inside mounting position and
a retracted position in which said process cartridge

is mountable thereon.

29. An apparatus according to Claim 21, wherein
said force receiving member permits said process
cartridge to enter the main assembly of the apparatus
of said electrophotographic image forming apparatus in

the stand-by position, and said force receiving member
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moves from the stand-by position to the operating
position when said process cartridge is mounted to the
main assembly of the apparatus of said

electrophotographic image forming apparatus. -



