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The prese i tjon relates to a process cartridge 3§éﬁ

el ect roph%gép%z(ﬁfféglo phot osensitive drumand a develn§J ?00%?2?%
(whi ch processes photosensitive drum, in particular, a process
cartridge, the el ectrophot ographi c photosensitive drum and

devel opnent roller of which can be placed in contact with, or
separated from each 15 other. The present invention also relates to

an el ectrophot ographic i mage form WA{%{F}L&% enpl oyi ng the above

descri bed process cartridge. [BACK 20l n recent years, a
process cartridge systemhas cone to be widely used in the field of
an i mage

PROCESS CARTRIDGE

AND

5 ELECTROPHOTOGRAPHIC IMAGE FORMING APPARATUS

[TECHNICAL FIELD)
The present invention relates to a process
cartridge made up of an electrophotographic
10 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
15 other. The present invention alsc relates to an
electrophotographic image forming apparatus employing

the above described process cartridge.

[BACKGROUND ART]

20 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 electrophoteographic image forming systems.

25 It uses a cartridge in which an electropheotographic
photosensitive drum, and a development roller, that is,

a roller for processing an electrophotographic



form ng apparatus which uses an el ectrophotographi c i mage form ng
process. A process cartridge systemis one of the el ectrophotographic

i mage for myphoddskRAE. 25 It uses a cartridge in which gfpypoeso62251
el ectrophot ographi ¢ phot osensitive drum and a devel opnent roller,

that is, a roller for processing an el ectrophotographic 2

phot osensitive drum are integrally di spoged to nake themrenovably

nmountable in the main assenbly of an image form ng apparatus. Thus,

t he enpl oynent of a process cartridge system nmakes it possible for a

user 5 to mai npAlLPo, & &eGld GRNAL 0gEaPM Ced Has TSR appanhake!S

wi thout relying on a service person. This 1s why a process cartridge
system has conehéR Penowaly mesedabbet e fhelnthiof a@88embly of an

el ectrophot ographi c i mage form ng apparatus. 10A process cartridge is
structured so fhageiforrdevelappaertusol s, s tkepemnpiegsened i eéwar d
its el ectrophotographi c photosensitive drumw th the_application of a
preset anpunt BFORReSsstAtEridgeosdeteRoiikery tth@ogsvtBIl8pheAt 2 rdtd%er in

contact with the 15, phot osensi.ti ye drum when formn n imge. In a
case of a sb-chPl BALTHITACE GeS6HCRRRATOHANIGE FRIE FErmy)

devel oprent el Bod, 1 L1, 'h%%%séa;éggg{eg PN AdeChel Bof Ot st N

a photosensitive drum1to develo nt 1 mage on phot osensitive

drum the el as{j¢ 20 tauals ohrtheqdevel opieniad Qoer thsvkepiadrgessed
upon the peripheral 'surface of the photosensitive drumso that a

preset anmount @fe@oit agie PiessUbE as Ehtdiromeddoetween ihege
peri pheral surface of the devel opnent roller and that of the
phot osensi ti vefdring 2teeraghisre, if a process cartridge is left

unused in the main assenbly of an inmage form ng apparatus for
10 A process cartridge is structured so that its

development roller is kept pressured toward its
electrophotographic photosensitive drum with the
applicatién of a preset amount of pressure, in order
to keep the development roller in contact with the

15 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

20 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.

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

a substantial length of time, the elastic layer of the



a substantial length of tinme, the elastic |ayer of the 3 devel opnent
roller sonetinmes deforns. Thus, if an image form ng apparatus in
whi ch a process cartridge has been left unused for a substantia

|
| engt h of YPRYWS98eq for the first time thereafter, ﬁFTPEﬂHHQE%%le

5 that a latent imge will be nonuniformy devel oped. Further, in the
case of a so-called contact devel opment nethod, a devel opnent roller
is in contact with a photosensitive drum during devel opnent.
Therefore, devel oper sonetinmes transfers froma 10 devel opnent roller

onto the points of the peripheral surface.of a photQsensitive drum
0o whi ch deverBagroPBenbr Y B, SortBs “adhetd FifiRer E il oni'y do

a phot osensi tiiyfsgg(rjwa} gl aaggi&v,gtg@ggﬂt whobh & SRR iA-eenhget with

each other durin evel ophrent’, bu so, 15 during processes 0t her

than devel opneik. LbEBRT B OF QunidseD 02! hedusordmcia davelgepnent « ieé hod
exacerbates the deterioration of a photosensitive drum a devel opnent

roll er, and degehepér fotnehoff it sdhat tbesedOtdhe iabdeepdestibided 20
probl emis proposed in Japanese Lai d-open Patent Application

2003- 167499. Abebr di hgtent tagpaidat bappbieatfomlvadevedgeesor m ng
apparatus is Efovided wi th a nmechani sm which acts on a process
cartridge to E¥EPNER, elRctMOIGTOGEaphPe Phbt USRI Fe drum and a 25

ORISRkl et R TR AU R
form ng appar gt g photosensitive drum during development.
Therefore, developer sometimes transfers from a

10 development roller onto the points of the peripheral
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,

15 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

20 problem is proposed in Japanese Laid-open Patent
Application 2003-167499. According to this patent
application, an image forming apparatus is provided
with a ﬁechanism which acts on a process cartridge to
keep an electrophotographic photosensitive drum and a

25 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



4 proposed in Patent Document 1, its main assenbly is structured so
that four process cartridges are renovably nountable in the main

assenbl y. ﬁﬁﬁﬂmﬁ@%kﬁidge is made up of a photosensitivep,fERGkMAEL S
and a devel oprment unit. The photosensitive nenber unit has a

phot osensitive nmenber. The devel opnent unit supports a devel opnent
roller, and is connected to the photosensi‘ive nenber unit so that it
can be rotationally noved relative to the photosensitive 10 nenber
unit. Further, the main assenbly of the imge form ng apparatus is

provi dec with 2-GRAAIALIOBRLALepoUhfESAs | NG PEAGESISEaRbTY dge |5

t
provi ded with orce receiving portion. As the separation plate is

noved, the forge-y@&Gaiad RS RALEI BAuFesLbMEsS thetfrauegesf apan 15 the
separation plate, causing the devel opnment unit to nove relative to

t he phot osensi ténweraEbaiounnbbleAsnatiesudin assentbéyel durent rol | er,
which was in contact with the photosensitive drum separates fromthe
phot osensi ti vecalrturhdgz0Asc oadiengpt of t ineppricmengit i veheehpereunit
receiving portion, that is, the portion which catches the force for
separating "a dEVRIDSIRERLOPBEREr YBKE- a THFoPBSERSPRF V! YR MFEPST dRtéach

Gevel bpmant. umas Hriispea St B v LhEnSEt o BBe, SRR e S user
handl es a proc rtri Sol Prog cap rhggg hﬁ pggeagqjj
al one. Further,iéﬁ%%SSapggsgngém%? tﬁe a%dven'eécrigede§orce ©

receiving por tpxut dis eereonemeé r t g tredOrtHRkohkeaBnWhe ch ar ose when
studies were nade to reduce in size a process cartridge structured so

that its el ectrophdtcogridphinovéd phel asitnsittd wdemphbénsansli devel opnment
roller can be placed in contact with, or separated from each other;
and al so, Mhermemhadi eiker eFweden.0 thedg@éni asseplelY et dien 18ggenbl y

of an inmage form ng apparatus in which such . a process cartridge as
t he one descri?ﬁﬁ?%ﬂ&o@ p@gatus 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 roller, which was in contact
Qith the photosensiﬁive 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 pfocess cartridge, or a

process cartridge is conveyed alone. Further, the



10 renovably nountable. [D SCLOSURE OF THE | NVENTI Q\| The
primary object of the present invention is to provide a process
cartridge, the el ectrophotographic 15 photosensitive drum a

devel opnenVOBI¥Wr168¢ which can be placed in cOntact V\AP‘LCIT”PWSIOGZZ‘I
separated from each other, and which is significantly smaller in
size than a counterpart in accordance with the prior art, and al so,
to provide an el ectrophotographic inage form ng 20 apparatus in which
a process cartridge in accordance with the present invention, is
removabl y nmount abl e. Anat her obj ect $f the present invention is

to provide a §F8§§§§60%Ft???Kﬁ?OVFh@ePSFéEE e%%ﬁ%ﬁrﬁfﬁ&&WFPBn of which

IS S|gn|f|cantl l.Less. liable to be_ 25 damaged whil.e the proc
cartridge is §?§ﬁsﬁor edq% onermiﬁgn%hec%%ﬂ?%r%ﬁﬁ l%ﬂ% gg%&ﬁdan%%emnth

the prior art 108 studies ARG UG 8 aBqasSPeRt Of.d hepressnt
invention, there is provided a process cartridge detacﬁﬁbly nount abl e

to a main assegkkyi8de agkal@GidRPRot egraphts d1@ge dpbiotoBgapppar at us,
conprising an 5 el ectrophot ographi ¢ photosensitive drum devel opi ng
5 photosensitive member and development roller can be
placed in contact with, or separated from, each other,
and alsc, when studies were made to reduce in size the
main assembly of an image forming apparatus in which

such a process cartridge as the one described above is

10 removably mountable.

[DISCLOSURE OF THE INVENTION]
The primary object of the present invention is to
provide a process cartridge, the electrophotographic
15 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
20 apparatus in which & process cartridge in accordance
with the present invention, 1is 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
25 damaged while the process cartridge is transported
alone, than a counterpart in accordance with the prior

art.



roller for devel oping an electrostatic |latent inmage fornmed on said
el ectr ophot ogr aphi ¢ photosensitive drum drumfranme supporting said

electrophogggg Le.photosensitive drum a devel oping f «
supporting Ogﬁpa%aeveloping roller, said devel opi ng r%i?%%m%@ﬁﬁﬁl

novabl e relative to said drumfrane between a contacting position in
whi ch said developing roller is in contact with said '

el ect rophot ogr aphi ¢ photosensitive drumand a spacing position in
whi ch 15 said developing roller is spaced fromsaid

electrophotographiCPQQ%&gignskgidgd%%%gg %ffgkggﬁégggﬁyifgbggyﬁﬁy,

provi ded novably relative sai ping or recelving an

external forceypahieral 3Rl dcHORCEr 68581 WG rTRiiRe et 8ckapapl e of 20
taki ng an operating position for noving said devel oping frane from

t he contact i Ngn@@sd 401N tio at heifpacsaghPOIf iadn elyct ecphvt dgradiec
external force, and a stand-by position retracted fromthe operating
posi tion; an uimpgw fwomtingn apparatygs ngceaid fiowcen25 recei vi ng nmenber
fromthe stand-by position toward the operating position;_ and an
engagi ng por t i okeFiororhnFegicaghhit PhalepEoide s 858myi AgVAEE t o
hold said 7 force receiving menber in the stand-b 0osj tion agai nst
an urging for cEOb¥es LA W@Fgﬁpb’aﬁlt?lbrieﬁeﬁctd:@rs&iaﬁdct xagﬁ%if net s pect

of the presenteigyvent] on, hers tSoMpdAshrar eheebEoRbAL oA aphi c
drum;.drum frame supporting said electrophotographic
photosensitive drum; a developing frame supporting

10 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

15 said developing roller is spaced from said
electrophotographic photosensitivé 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

20 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

25 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



5 image form ng apparatus for formng an inmage on a recording
material, said apparatus conprising: (i) a novable force applying
menber; (iii) mounting nmeans; (iii) a process cartridge detachably
mount ed t oWPFCAHSPount i ng means, said process cartri G FPHOPEERHg
an el ectrophot ogr aphi ¢ photosensitive drum developing roller for
devel oping an electrostatic |atent imge forned on said

el ect rophot ogr aphi ¢ photosensitive drum drum frame supporting said
el ectrophot ographi ¢ 15 photosensitive drum a devel opi ng frane

Tovabl ¢ 1al at (408 PoBPt RO TR e LBet NBCR S EON SEEAiG °Bosi t on i n
whi ch sai d devel opipg_roll | Sc.1.n._cont it h sai :
eIectrophotogP§6§58926ﬂd%%$5§ ﬁ%F?Fvggdsg%?2%%£gﬁgﬁééfﬁ8nbosition in

whi ch sai d devel ophRgor@lhfred rxRdeedabpost saf 1Rl eelenbot ogr aphi c
phot osensitive drum a force receiving nenber, provided novably

relative to sangedevehpptingrd riamprofioietiesei &iag: miphexbgtaghif orce
when 25 the force applying nmenber noves, wherein said force receiving
menber i s eapdbbgeofotmkig e myiesatcngfposing am fioageovitng sai d
devel oping frane fromthe 8
recording material, said apparatus comprising:
" {i) a movable force applying member;
{iii) mounting means;
(iii) a process cartridge detachably mounted to
10 said mounting means, said process cartridge including
an electrophotographic photosensitive drum, developing
roller for developing an electrostatic latent image
formed on said electrophotographic photosensitive drum,
drum frame supporting said electrophotographic
15 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
20 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
25 the force applying member moves, 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 fromthe operating position,

an urging Qﬁf#&%ﬁs&gr urging said force receiving ”E”b%&HREQ&%ﬁstF
I'on N

st and- by posi oward the operating position, and an engagl ng
portion for engaging with said force receiving nenber to hold said
force receiving nmenber in the stand-by po&ition agai nst an urging
force of said urging portion, and 10(vi) feeding neans for feeding
the recording material. These and ot her objects, features, and
advant ages of th%FEresent i nvention becone DS €& apparent upon

il
consi der ati on “6f El?gl?%%i%ﬁxﬂé§bFﬁ%tFgﬁcﬁ?gt%%sﬁglpre erred
enbodi ment s of EQEVEESSﬁ%%f%ﬁ%%géégﬁs{%%kfgn&naCg%gﬁHuHﬂSQBSWkRBnthe

acconpanying_é?awnngs. | O~ THE DRAWNGS] Figure 1
is a schemati ¢o$eatt08akr&h etOfodeat28gebest £ ophotLgnaRiing i mage
form ng apparatus in the first enbodi nrent of the present invention,
showi ng the gemetabnstsuctrymmgfsatike fappar abusiving membek gupe 2 is a
schematic sectional view of the process cartridge in the first
enbodi ment 5 of thikes2éngresarsitiventtiogard the ofLYRirNB HOSL1ELS8H, a
schematic sectional view of the el ectrophotographic inaqg form ng
apparatus in Ré ag engaging portion for engaging with sald force
receiving member to hold said force receiving member
in the stand-by position against an urging force of
said urging portion, and
10 (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

15 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
20 electrophotographic image forming apparatus in the
first embodiment of the present inventiocn, showing the
general structure of the apparatus.
Figure 2 is a schematic sectional view of the
process cartridge in the first embodiment of the
25 present invention.
Figure 3 is also a schematic sectional view of

the electrophotographic image forming apparatus in the



first enbodi ment of the present invention, show ng the general
structure of the apparatus. Figure 4 is another schematic

sectional Vi f.the el ectrophotographic imge formn . N
VoSl - AR

the 5 fir nent of the present invention, show n

process cartridges therein are replaced. Figure 5 is a schematic
sectional view of one of the process cart?idges, and its adjacencies,
in the el ectrophotographic inage form ng apparatus in the 10 first
enbodi ment of the present invention, at a plane perpendicular to the

axial line of t.he phg&)o ensitiv rum__Figure i,S: a sche iC
sectional Vi ev%tlgTStoﬁ 8%1?%%1: p?%ctce?]s?s PE&T g?db%‘g?nglno it Og"gj JeERSi es,

in the 15 el eclyaphot 0graphi Lo | JRAG,f gg)ggggt@@par atus in the first
a

enbodi ment of the present 1nvention, a plane perpendicular to the
axial line of the phghesensis iarthcimMschbgat €c 7sdS ivrgahemall 6f
sectional view of one of 20 the process cartridges, and its

adj acenci es, ithet beeet ecphophmtapgriaphimege mhgeningy re g reyip@r anushén
the first enbodi nent of the present invention, at a plane

per pendi cuPar filgsthembgdbment md dfhet Reephpt obeYitiare @hemingsipyur e
8 is a schematic sectional view of one of the process cartridges, and
i ts adj acenci &8¢ PROERES eF T HIRTS GYPABRT T Hed ¥ 6SH 'ng appar at us

in the Figure 5 is a schematic sectional view of one of

the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the
i0 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
15 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 secticnal view of cne of
20 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.
25 Figure 8 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the

electrophotographic image forming apparatus in the



10 first enbodi ment of the present invention, at a plane
perpendi cular to the axial |ine of the photosensitive drum Figure 9

is a perspﬁ,%ti'{){{gﬁoogjﬁgw of the process 5 cartridge in th%éjéﬁ?éogfﬁ?zﬁﬁ o

enbodi nment of e present invention, as seen fromthe si

the cartridge is driven. Figure 10 is a perspective view of the
process cartridge in the first enbodi nent9of the present 10

i nvention, as seen fromthe side fromwhich the cartridge is driven.
Figure 11 is a perspective view of the process cartridge in the first

enbodi ent of Lhe PLAREAInAY BH LR AR<SREN;ROMILE QRPASHhEnS! de

fromthe 15 si rom the cart ge is driven. igure 12
i's a perspectipigpéhewcaiat e ARCess aaanthkdge the tgidbtdsksbitive

enbodi ment of the present invention, as seen fromthe opposite side
fromthe sideddixmm which the cartridge is driven. 20Figure 13 is a

perspective view of the force receiving nenber and rel easi ng nenber
in the first enbodFagntec? ithe megsesctingerieonot sHewPrgcersdet ai |
t he mechani cal structure thereof. ,

5 cartridge in the first embodiment of the present
invention, as seen from the side from which the
cartridge is driven. . !

Figure 10 is a perspective view of the process
cartridge in the first embodiment of the present

10 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

15 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.

20 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

25 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 25 force receiving
menber and rel easing nenber in the first enbodi nent of the present

i gur o5 15V OMARES o) are det ai od schemtic dr aw ngd Ol TRIREY e

recei ving nmenber and rel easing nenber in the first enbodi ment of the
pr esent i nvention, showing in detailit he mechanical structure 5
t her eof . Figures 16(a) and 16(b) also are detailed schematic
drawi ngs of the force receiving nenber and releasing menber in the

first enbodi nent of . the pr t d t h
10 ot r oELaF = vy oy and 15 b geF SR bR B e o

mechani cal |s afot ReF ~det ai | ed

schermat ¢ drayfng, gf ot he {10l 68 JRCEEULIGL IEThELANS el eash agnarerber

in the first e t he present i1nvention, show ng In deta

the mechani caleREEWCEAT €nd hﬁ&%&f enbBEigURe dB dre Prekkar detailed
schematic drawi ng of the force receiving nenber and rel easi ng nenber,

in the first enbedtient @fodihey fhesentil nvientnearharsivali sgrootaet ai |
the mechanical structure thereof. Figure 19 also is a detailed
schemati c @rawhageof.20 the force receiving nmenber and rel easing

menber in the first enbodi nent of the present |nvent|on, showing in
detail the nechaniEbﬂu§%$Lk§ﬁﬂREQPﬁeﬂéég) also are detalled

schematic drawings of the force receiving member and
releasing member in the first embodiment of the
present invention, showing in detail the mechanical

10 structure thereof.

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



Figure 20 is another detailed schematic drawing of the force
recei ving nenber and rel easing nenber in 25 the first enbodi nent of

t he presenﬁdﬁyﬁ@ijﬁgn, showi ng in detail the nechani Cal%z[t/b%@ts}d%ﬁﬂ

t hereof. Figure Is a schematic detailed drawi ng of t orce
receiving menber in the first enbodi nent of the present invention,
showi ng in detail the nmechanical structufé thereof. Figure 22 is

anot her detailed schematic drawing 5 of the force receiving nmenber in
the first enbodi ment of the present invention, showing in detail the

mechani cal st ryet iy @ LRLERE . mEhigll & 23 HeS £3 rseNeRBLd tnSBRCdONHe Vi ew

of the el ectrophotographic image form ng apparatus in the 10 first
enbodi ment of giheepresanbnt veNtdk¥yiirghaw dgthhe gedafiadhatidaat ure of

the apparatus. Figure 24 is a schematic sectional view of the
el ect r ophot ogrephictureageefecfi ng apparatus in the first enbodi nent
of the present invention, showi ng the 15 general structure of the
appar at us. Figure 22 is another detailed schematic drawing
5 of the force receiving member in the first embodiment
of the present invention, showing in detail the
mechanical structure thereof.

Figure 23 is a schematic sectional view of the
electrophotographic image forming apparatus in the

10 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

15 general structure of the apparatus.

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

20 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

25 applying first member in the first embediment of the

present invention, showing the operaticn of the force

applying member.



Figure 25 is a schematic sectional view of the ' electrophotographic
i mge formng apparatus in the first enbodi ment of the present
I nvention, show ng the general structure of the apparatus. 20Fi gure

26 is a scHOMYE54? awi ng of the guiding hole of the FPCTAIP2008/662251

el ect r ophot ogr aphi ¢ i mage formng apparatus in the first and second
enbodi nents of the present invention. Figure 27 is a schematic

drawi ng of the force 25 applying first nenber in the first enbodi nent
of the present invention, showi ng the operation of the force applying
menber. 13 Figure 28 also is a schematic drawing of the force

appl yi ng first menBégurd dheliso d6 enbelPhRhiC ATaH@YpPrésERE

SFi gur e 20 | o TABer SPLYI e WG OFTPRE Lf cct? GOt oGTRSHIBoT hege
Formng apparius 0 L0e et 18H00UhBR Mg Ofnd NEHJVRIRR! okN¥RELI On.
force applying first member.

5 Figure 29 is a perspective view of the
electrophotographic image forming apparatus in the
first embodiment of the present invention.

Figure 30 is a partially cutaway perspective view
of the electrophotographic image forming apparatus in

10 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

15 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

20 second embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figurg 33 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the

25 electrophotographic image forming apparatus in the
second embodiment of the present invention, at a plané

perpendicular to the axial line of the photosensitive



Figure 30 is a partially cutaway perspective view of the
el ectrophot ographi c i mage form ng apparatus in 10 the first

enbodi ment w@f aghdGsREesent invention. Figure 31 is a schef@id2608/062251
sectional view of one of the process cartridges, and its adjacencies,

in the el ectrophotographic image form ng apparatus in the second
enbodi mrent of the present invention, at 4l pl ane 15 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 el ectraqphpt.ographic image form ng apparatus in the 20 second
enbodi nent of the present invention, at a plane perpendicular to the
axial line of the plouesefsiisve drhumatBEcgueet38nak aleschdhaiec of
sectional view of one of the process cartridges, and its adjacenci es,
in the 25 el edthophiecegpapareridagy fandnilhg éﬁﬂ)a‘?%ft@sefirn irhéheecond

enbodi ment of the present invention, at a pl ane endi cular to the
axial |ine of a¥StEREREEEALIRE e 1mpgeyfgaing ap ardtus in the

5 second embodiment of the present invention, at a plane
perpendicular to the axial line of the photosensitive
drum.

Figure 35 is a schematic perspective view of the
force applying second member, and force receiving

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 menmber, 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 3% is another a schematic sectional view

of the electrophotographic image forming apparatus in



Figure 34 is a schematic sectional view of one of the process
cartridges, and its adjacencies, in the el ectrophotographic inmge
form ng ap&ar atus in the 5 second enbodi nent of the present

i nvent i on, V&2 %48%%he perpendicular to the axial |ine JICT{R&P08/062251

phot osensitive drum Figure 35 is a schematic perspective view of the
force applying second nenber, and force feceiving 10 nmenber of the
process cartridge in the second enbodi nent of the present invention,
showi ng the operations thereof. Figure 36 also is a schematic

perspective view of the force, applyi ng second nmenpber, and force

recei ving 15 riglfb&econdt RBLRR HREss tart s BFESERL t HAYSHIG enbodi nent
of the present .invention, show t he operations thereaf. Figure 37
is a schemati Csrboéqdﬂgoﬁgla Q?QW%?%%ucetlué:& P%pﬁ?f ogtiap a?ccusl'nage

form ng apparat us 'E‘lﬁh% 20 §§C9%@H&QQ'c”E@{cﬁ%néf%ﬁxﬁ%%“tthe

i nvention, show ng the general structure o e apparat us.
Figure 38 al SQel'e%t%o%ﬁeﬁgékéﬁh§@Cinlé?ﬂ:a|fo\fhﬁWgoép;%]§h&atus in the

el ectrophot ographi c 1 mage form ng apparatus in the second enbodi nment
of the presentsddvnenkembodisdow o 2= phesgeneiavest tarct whewahgt he
appar at us.

how the process cartridges therein are replaced.

Figure 41 is a schematic drawing of the force
applying second member in the second embodiment of the
present invention, showing the operation of the force

10 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

15 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

20 of the present invention, showing the operation of the

force applying -first member.

{REST MODE FOR CARRYING OUT THE INVENTION]
{Embodiment 1)
25 Next, referring to Figures 1 - 4, the process
cart?idQES and electrophotegraphic image forming

apparatuses in this preferred embodiment of the



Figure 39 is another a schematic sectional view of the
el ectr ophot ographi c i mage form ng apparatus in 15 the second

enbodi nent 'HO&EﬁSREesent i nvention, showi ng the genequpgbﬁaﬁh&ﬁ§10f
| e

t he appar at'us. gure 40 is a schematic sectional viewo

el ectrophot ographic i mage form ng apparatus in the 5 second

enbodi ment of the present invention, showng how the process
cartridges therein are repl aced. Figure 41 is a schematic
drawi ng of the force applying second nmenber in the second enbodi nment

of the present, Iveh! 0Benghani hoL L 5 oRakatian. of the force 10
r? nmenber . i

appl yi ng seco Figure 42 is a partially cutaway

perspective view ofrilfhecehecsropheiagiaphiseciiagel f of & nge apiear at us
in the second enbodi nent of the present invention. Figure 43 is a
schemati ¢ dr awilngtafophbeofpapkei d Sirep iorgihgr sprasates 1M thwdisécond
enbodi nent of the present invention, show ng the operation of the
force applyirmhﬁﬁa&ﬁieWewﬁél,be referred to simply as apparatus main
5 assembly), in which multiple (four) process cartridges
50y, 50m, 50c, and 50k (which hereafter may be
referred to simply as cartridges 50) which have been
removably mounted. The multiple (four) cartridges 50
store yellow, magenta, cyan, and black toners
10 (developers), one for one. Figure 2 is a schematic
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
15 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
20 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
25 to as photosensitive drums) 30y, 30m, 30c, and 30k is

scanned by a beam of laser light 11 projected by a

laser scanner 10, with which the apparatus main



Figure 44 also is a schematic drawing of the force applying first
menber in the second enbodi nent 20 of the present invention, show ng

t he opera%r}q{&&ﬁl force applying first menber. [BES-ECI}%O%?@%M

CARRYI NG ENTI ON] (Enbodi nent 1) 25Next, referring
Figures 1 - 4, the process cartridges and el ectrophot ographi c i mage
form ng apparatuses in this preferred enbbdi mrent of the 16 present
invention wll be described. Figure 1 is a schenmatic sectional
vi ew of the el ectrophotographic image form ng apparatus 100 (which

hereafter wll e d. i a i ly),
in which mul tiaﬁﬁl’%mﬁ&uﬁgplr%gpe%s@aeﬁ'r?Hggga‘g‘%{/@%@%ﬂfg@sgﬁ 5)&

(whi ch her eaf tgi-tBRYaPes{gh£rd edaboasiapl i A ankhdegsabfy which
have been renovably nounted. The nultiple (four) cartridges 50 store

yel | ow, magentlateayabmagadi Hlatdedredepa th¢ deyel piperas) suarfackonfone.
Figure 2 is a schematic sectional view of the cartridge itself.

Fi gures 3 and e4chr phetbeams il weskiuonadl - dridviisngd esttrppgatic latent

el ectrophot ographi c image form ng apparatus in this enbadi nent, which
are for Shémjﬁg@ﬁgmp§n9egg&ngqk?¥ @rdevelopment roller 42, into a

visible image; an image is formed of toner (developer)
on the peripheral surface of the photosensitive drum
30. In other words, yellow, magenta, cyan, and black
toner images are formed on the photosensitive drums

10 30y, 30m, 30c, and 30k, respectively. Then, these
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

15 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

20 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. BAs a result, the toner
images on the recording medium P are fixed to the

25 recording medium P. Then, the recording medium P is
discharged onto a delivery tray 9 by & pair of

discharge rollers 7.



15 cartridges 50 are renoved fromthe main assenbly of the inmge
form ng apparatus. {Ceneral Structure of El ectrophotographic |Inmage

For m ng Apﬁﬁ&ﬁﬁ%&%ughe el ect rophot ogr aphi ¢ i mage form ng-@aRRkALHMS; 20

in this enbodinent 1s structured to carry out the follow ng I mage
form ng operation. Referring to Figure 1, first, the uniformy
charged area of the peripheral surface otfeach of the

el ect rophot ogr aphi ¢ photosensitive druns (which hereafter will be
referred 25 to as photosensitive druns) 30y, 30m 30c, and 30k is

scanned by a beam.gh 1l 386t chifbtofd bRieseCteds Pyage ] aser scanner 10,
S oni oh thd appegraat 8Eelctufdl, assenbly 100 isg%irovi ded, while

bei ng nodul ated wi xRl CkeFkatisd analS.quA®sa 1 esyl &, -aB, eRecindsi@t i c
| atent image is effected on the peripheral surface of each

phot osensi ti vechdr war8@idghs s5@l egty,o0$0at i 60kat end %0k )neige tihd s

devel oped by a devel opnent roller 42, into a visible inmage, an inmage
is formed of teswedifigaverbperlye cleadrdbgdri pitg dfvlsdrlgcdterrt he

phot osensitive drum30. In other, words, yellow, enta, cyan, and

bl ack tonef i rfdgéd 18085t of nty ?ﬂi%iﬁﬁgﬁﬁ6%8§én§F?i * ittt *To 30y,

30m 30c, and %%El’gfté%?ggf%gﬁﬁ 'thqi/e%’ret E\?%%FE&EEHA 08

. o]
sequential ly t% e Vvol‘t ages appliéd to trans roFIers

18y, 18m 18c..and 18K, copf oy, astdanst gpubel {nd Ssuppentedrsande
stretched by rollers 20 - 22. Thereafter, the toner 15 images on the

transfer belt 3tafiaqgbsansfeli1Ebdedclinagf @ithotdfirehceonbothesheet
of recording nedium P delivered by a recordi ng nedi um conveyance
roller 1 as adgeedardgeg3fedi um conveying neans. Then, the

10 Referring to Figure 2, the cartridge 50y is
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

15 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

20 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

25 photosensitive drum 30, charge xoller 32, and blade 33.
It also includes a waste toner storing portion 35, a

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



recording mediumP is conveyed to a fixation unit 6 20 nade up of a
driver roller, and a fixation roller having an internal heater.

the fixati heat and pressure is applied to t

medi um P ﬁ@“#ﬂﬂﬁfgﬁer i mges thereon. As a result, gngﬁgg&&#gges
on the recording nediumP are fixed to the 25 recordlng medi um P.
Then, the recording nmediumP is discharged onto a delivery tray 9 by

a pair of discharge rollers 7. 18 {Ceneral Structure of Process
Cartridge} Next, referring to Figures 1, 2, 5 - 8, 29 and 30,

th trid 0 (50 5Q d t will b
descr | bed. Tha"RiF @-B%%ei%o%%ﬁ P31 BR P UGHEe S0 Y. ERoBRTFom ar
th h f th
toner T they SEore ihus "%:5?4% ey ot 0 L b R e PRSR S6 T 11 o

described wit heﬁ@f:ﬁ'ﬁf@@eeﬁcp pioh:%l%ﬁfst bk dgge %to&ﬁ%&%&ﬁrbngr&rﬁ) fdgure
2, the cartridge 50y is provided with a photosensitive drum 30, and

processi ng neassrwbitdbpy aogs®rikd photiosengigdntd ndr por80on Theb
processing neans in this enbodinent are a charge roller 32 which is
the chargi g rEabiefervehatyi wyetrhes 1shphailosensingtieideusmndrt a
devel opnment roller 42 which is the devel opi ng means for devel oping a
| atent image FB?n%HOEﬁP%Wﬁiﬁﬂﬂﬁt€§éﬁs?9|%% R ahatdy éuBPQHEG%éwvhlch

is the cleani nmeans f.or renD e resi.dual ton i ni ng on
Fgg ﬂ E b o? %5 n

the periphera PP g R the cover own

Figures 11 and 12. The covers 36 and 37 are firmly
attached to the lengthwise ends of the drum unit main

10 frame 34, one for one. Next, referring to Figures 9,
10(a), and 10(b), the lengthwise end portion of the
photosensitive drum 30 is provided with a ccupling
member 30a for transmitting driving force to the
photosensitive drum 30. The coupling member 30a

15 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

20 apparatus main assembly 100 is provided, tc the
coupling member 30a, the photosensitive drum 30
rotates in the direction indicated by an arrow mark u
in Figure 2. The charge rocller 32 is supported by the
drum unit main frame 34 so that it is rotated in

25 contact with the photosensitive.drum 30 by the
rotétion of the photosensitive drum 30. The blade 33

is supported also by the drum unit main frame 34 so



20 photosensitive drum 30, etc. The cartridge 50y is nade up of a
drumunit 31 and a devel opnent unit 41. {Structure of Drum Unit)

Referring %ﬁb%tfﬁ%z, 4, 9 - 12, and 30, the drum unillgqlzipz@gfabg%gs

t he abovenEnt’i onea phot osensitive drum 30, charge ro

bl ade 33. It also includes a waste toner storing portion 35, a drum
unit main frame 34, and lateral covers 368%and 37 19 (which hereafter
Wil be referred to sinply as cover). Referring to Figures 9, 10(a)
and 10(b), one of the | engthwi se end portions of the photosensitive

d 30 i t | b i i f. th
rum is rotatab lxéces%ﬁ%g?gegn é/%ﬁ{‘é‘cts‘{ﬂ }t%{%ﬂggg#hé’f‘aﬁ%&a%e e

cover 36, whereas t | engt hw se end o otosensitive drum

30 is rotatablyr SURPHHARDsBY st BEvS UPABK tING RGN thenp3dbeie tde scover
37 as shown in Figures 11 and 12. The covers 36 and 37 are firnmy

attached to thedsngtansuae efidsredsiirtee rtwaennichenbl add 03 ¥ raane t34,
one for one. Next, referring to Figures 9, 10(a), and 10(b), the

| engt hwi se endgsumhiesa lofurhecphef odengihdbpsedsami 8o dxumprifisi dedewi t h
a coupling menber 30a for transmitting driving force to the

phot osensi i v&Wadn 36, arfe3éowb? iwm?ﬁeﬁlﬁg‘ahiée%nﬁ%&n%%’ﬁ a
First counli g eber ck08ng" chDCARRAIYE TRLD 85SENDLYCH Q0. shown

manner that the development unit 42 is rotationally
movable relative to the drum unit 31.
[Structure of Development Unit}

10 Referring to Figures 2, 10(a), and 10{b), the
development unit 41 has the abovement ioned development
roller 42. It also has a development blade 43, a
development unit main frame 48, a bearing unit 45, and
a pair of lateral covers 46. The develcopment unit main

15 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.

20 Referring to Figures 10(a) and 10(bk}, the bearing unit
45 is firmly attached to one of the lengthwise end
pertions of the development unit main frame 48. It
rotatably supports the development roller 42, one of
the lengthwise end portions of which has a develcpment

25 roller gear 69. Further, the bearing unit 45 is
provided with an idler geaf 68, which transmits

driving force from a coupling member 67 to the



as the cartridge 50y is nounted into the apparatus main assenbly 100.

Thus, as driving force is transmtted froma notor (u
whi ch the ratus main assenbly 100 is provided,
menber 305% ﬁﬁ@mﬁ @%osensitive drum 30 rotates in the
indicated by an arrow mark u in Figure 2. The charge
supported by the drumunit main frame 34250 that it i
contact with the photosensitive drum 30 by the rotati
phot osensitive drum 30. The bl ade 33 is supported als

unit main fra 34 so 0] t if remains..n conta
peri pheral sur gggog?e?%er%{%ros%ﬁsﬁ {%?\'/esrcﬂeurﬁo%(?rw%h
a preset anmounf (QtnRHEES YUk RAIMREY shaePbadenddand

surface of the photosensitive drum 30. The 5 covers 3

nshown) with
}%ﬂﬂ?ao&xﬁ’di%l' ng
irection

roller 32 is

s rotated in 25
on of the

0 by the drum

with th
MehaetiEebnce of

€nRer kgher al
and 37 are

provi ded with ihokesmdbar atkk e ftolivisepROEétHdord NEE develepreAL unit

42 in such a manner that the devel opment unit 42 is r

otationally

novabl e rel at imétt 65t hen dr uwmarurint t31cof&tr ticed uramupdfindewembpmeA? Uni t}

10Referring to Figures 2, 10(a), and 10(b), the devel
has the abbvemdft L8hed Rtk Chmehirkgtertiy coveratiso

devel opnment bl ade 43, a devel qpnent .unit _main frame 4
unit 45, and ¥1p&i EﬁfHQéiﬁﬁﬁi

COFELE 4650 THEN iy AT

oprment unit 41
ifgRrevided

8, . bearing
Sunit main

15 frame 48 hag.a.1Lonel, sLOIRAYE.ROLLT on, 49,1 n WhiiGh dhe ! gger i be.

supplied to t vel opnen rs stored.

devel opment bl.ads) 3dq Wik + egul;at %§FBB§dtm%§%hTe0

coated on the peripheral surface of the devel opnent r
the cylindrical portion 46b. The apparatu

supports the

neliheh tener is
ol ler 42.

s main

10 assembly 100 and process cartridge 50y are structured

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

15 which is shown in Figure 30, transmitting

assembly 100,

thereby

driving force from the motor (unshown) with which the

apparatus main assembly 100 is provided, t

process cartridge 50y.

o the

{Connection of Development Unit to Drum Unit}

20 Referring to Figures 10(a) and 10(b),

the

development unit 41 and drum unit 31 are connected in

the fcllowing manner: First, at one end of

cartridge 50y, the cylindrical portion 46b

the process

is fitted

into the supporting hole 36a. At the other end, a

25 projection 48b which projects from the development

unit main frame 48 is fitted into the supporting hole

37a. As a result, the development unit 41

is connected



20 Referring to Figures 10(a) and 10(b), the bearing unit 45 is
firmy attached to one of the | engthw se end portions of the

developnen&OHﬁ&hyg?hn frame 48. It rotatably supports the, 3eushopaEnt

roller 42, one o e lengthwi se end portions of which has a

devel opment 25 roller gear 69. Further, the bearing unit 45 is
provided with an idler gear 68, which trghsnmits driving force froma
coupling nenber 67 to the 21 developnent roller gear 69. The cover
46 is securely attached to the outward side of the bearing unit 45,

in terms of the l.eRoLRW.SEn D rectipyeh bhRaheaF i tratiniHe 45, in a
manner to cover the coupling nenber 67 5 and idler gear 68. Further,
the cover 46 igewQyndad whih @ G\ inddkieahapdy therelieh, raikitdkre
protrudes outward fromthe outward surface of the cover 46. The
coupl i ng nenbero Ghei srempased 3Ihr olightt hee fooffiow dfo theuesyki hdendal

portion 46b. The apparatus nmain 10 assenbly 100 and process cartridge
50y are structidredhsoderaiormenthaingitoddssd schePt i RS SHEY $YmBunt ed

into the apparatus main assepbly 100, .the _coupling. portion 67a of the
coupl i ng nénbéFm@?eéﬁ¢8@e§PV&9%!¥%e”@é&gnarﬁogL??ﬁﬁPﬂgﬁgngloénof t he

apparatus mif aseguBLy 4000 e WG el :3BRYNCAD {3}1& i3

transmtting thereby driving force fromthe notor (‘unshown) wth

whi ch the appy/Atysnaish 253 SHYJkA®n 98Br Q¥i degh i e NLPREES
cartridge 50y. (Connection of Devel opment Unit to Drum Unit)

20Referring tadigu es 19(wpanch Hptkctt hetdevied qpnemtsemsiit i42 and
drumunit 31 are connected in the follow ng manner: First, at one end
of the processimar B0i.dgéha50yis,t heecsgevabepresit poyiti dd4 46bkeRtfitted
into the supporting hole 36a. At the other end, a 25 projection é8b
whi ch projléct PHes6RAt RE Hat ST BPMEMIUNPE FRP nCPPRIRS U SPFPPed i nt o

the Supportlnqﬂp%%% 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

15 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

20 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,

25  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



37a. As a result, the developnment unit 41 is connected 22 to the
drumunit 31 in such a manner that the devel opnent unit 41 is
rotationally novable relative to the drumunit 31. Next, referring to
Fi gures 9 WRFMHOSKHe devel opment unit 41 is kept presJHTeg244§0e25
conpression spring 95, which are elastic nenbers, in the direction to
be rotated about the cylindrical portion246b and projection 48b so
that the devel opnent roller 42 is kept in contact with the

phot osensitive drum 30. That is, the developnent unit 41 is kept 10
pressed by the resiliency. of the conpression.spri 95 in the

di rection indi ta¥¥b Sa%ﬁlgr FOWPhaP% '@nﬁjgeerngffagifngg% %%\ﬁ%n?p"ﬁ%hi ch
acts in the diy i rat QQgg nii .4 3pﬁ t he
cylindri cal poF?f%%P% Qgﬁgag%gj§£§Y%ﬁ¥§%b. E&Sg %ﬁ% %% e g%%ent 15
roller 42 is kffpthdh 19NRCENW bPpl Pec 08 BSEENNEy digun 3GV th the
presence of the preset ambunt of contact pressure between the

devel oprment r ohdent421 drd gehetaseasit ive: driuec8onThe posditd ame n

whi ch the devel opnent unit 41 is when it is kept in contact with 20

t he phot osensidéewel amemt30nis £ef @powd the ayliodniazl posiidrodth,
Referring to Figures 9 and 11, the conpression spring 95 in this
enbodi ment i s dDcHBA 37 FREUEPPDSi tTEUSI dBEf Flatn éﬁ”#ﬁﬁeepgn@fhmﬁse

end portions, the cartridge 50y, the development roller 42 is

pressed upon the photosensitive drum 30, generating
thereby the preset amount of contact pressure between
10 the development roller 42 and photosgnsitive drum 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 Recelving 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. Nekt,
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 peortion 48a of the development unit frame 48,
asrshown in Figures 13 and 14.

Referring to Figure 10(k), the force receiving



25 where the coupling nmenber 30a of the photosensitive drum 30, and
t he coupling nenber 67 of the devel opnment roller 42, are | ocated.

This is fogvotjagbld‘ogiﬁgow' ng 23 reason: As the coupling nRADA%RG62E:
t he devel oprment roller 42 receives driving force fromthe coupling

menber 106 of the apparatus main assenbl¥ 100, the nonent His
generated in the direction to rotate the 5 devel opnment unit 41 about
the cylindrical portion 46b, as shown in Figure 2. Thus, at the

| engt hwi se end of the cartridge 50y, the devel opnent roller 42 is

pressed upon tReneRotosessaittaend Wo 30begenagathtg 4haredndaleng
preset anmount of contact pressure between 10 the devel opnent roller
42 and phot osengicttiavéodaunsiBOL t Viey,eadicht ishe paherof drigt Hwirse end,
t he devel opment roller 42 is kept pressed upon the photosensitive
drum 30 by theeseipiagsienbeprithg Wih ther g8ifkbeei Re g Memdetfie

15Referring to Figures 5 - 8, the cartridge 50y is provided with a |
force receivi ReaFreRESeln¥d for 6¢§8Fn§h?h%g5§35¥ﬂﬁhéﬂit¥8l?8FC32 and
phot osensi tive drum.30 in cont.act with each, other separating them
from each 8théFFeﬁHlPHem%%%%?éﬁﬁsﬁﬁﬁ goggﬁeﬁ§|£§f38%&ﬁ§¥f§° thid

20referring t%e@eﬁ‘c&?ﬁénﬂ:o&ﬁ%t AR 4513n @Ndadfer the dRFLE thRCel Vi ng
menber 70 has a hook portion 70a. The hook portion 70a is connected
to one end of Ra$RAYNGnit 45 from the direction parallel to the
axial line of the development roller 42. The detail of
the operation of the force receiving member 70 will be
10 given later.
{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.
15 Referring to Figure 4, the cartridge tray 13 is
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
20 tray 13 can be moved (pushed into, or pulled cut of,
the apparatus main assembly 100) in the direction
indicated by an arrcow mark D1 or D2, respectively,
which is virtually horizontal direction. The apparatus
main assembly 100 is structured so that the cartridge
25 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



21 for keeping the force receiving nmenber 70 pressured, whereas the
other end of the spring 21 is connected to 25 the hook portion 48a of

t he devel g t if frame 48, as shown in Figures 13 . ;
Referring‘@ggapgﬁggglo(b), the force receiving 24 nen%gguéémwgnkﬂ

attached to a bearing unit 45 by engaging a rotational shaft 70g,
which is a part of the force receiving néwber 70, with the guiding
portion of the bearing unit 45. After the attachnent of the force 5
recei ving nmenber 70, the cover 46 is attached to the devel opnment unit

frame 4510 a {MNSiahR FONPLAN OPRRIHD! Lafdor QMRS AhGesE ] on

parallel to the axia vel opnent roller” 42. The det ai

of the operatiQuRinghBobof£on ) enrivi Na reghes 40 wiildh he iBegi ven

| ater. {Cartridge Tray of El ectrophotographic |mge Form ng Apparatus
Mai n Assenbl y}farthest Nexitidhecatichdgiet cayt Agamtiraly 18 ktant he
formof a drawer, will be described. 15Referring to Figure 4, the
cartridge traypelPuldedt pathed The chetappee atUs smaicnnasdehbdty OO in

such a manner that, in practical terns, it can be . ,
5 cartridge tray 13 by an operator in the direction

indicated by an arrow mark C, which is virtually
parallel to the direction of gravity, as shown in
Figure 4. The cartridge tray 13 is structured so that
as the cartridges 50 are mounted into the cartridge

10 tray 13, the cartridges 50 become arranged in tandem,
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 amcunt 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 10G. 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



hori zontally and linearly noved relative to the apparatus main
assenbly 100. That is, the cartridge 20 tray 13 can be noved (pushed

into, or pWwd®Rekeyis3of, the apparatus nmain assenbly 100pc 2603862251
direction indicated by an arrow mark D1 or 02, respectively, which is

virtually horizontal direction. The apparZ?t us main assenbly 100 is
structured so that the cartridge 25 tray 13 can be | ocked in the

i nnernost position (image form ng position, shown in Figure 1, in the
apparatus main assenbly 100), and the outernost position 25
(cartridge repllaceamniirapasi nhon: asserilydg@OnuEnngs 0F arehdl)ng
position, shown in Figure 4, which is the farthest position to which
the cartridge theaycal3 rddnebpeoput { euiroutopertiécoart i doge SGdrsbedunt ed
into the 5 cartridge tray 13 by an operator in the direction

i ndi cated by art%T dw ﬁ*ﬁ%ﬂlt; vhiuser dsvipt aaPts P &lacd 1Eoafher

direction of gra iit , .as shown. in Fi ure 4.l h car;rid e thay 13 is.

struct ured sog‘i“hcé} réstﬁﬁecéé)ﬁ\??‘fi%e 0 Lar & ;L)gpi?e‘ﬂ Ynjtrg“% &

cartridge 10 tyay 13,4 NG:fALLLLAGRS Rf.DEEPOE;: R raOeg N 1bandem
ensures that each cartridge 50 is properly mounted
into the apparatus main assembly 100. Therefore, in
terms of operability, this structural arrangement for
the apparatus main assembly 100 and cartridges 50 is

10 superior to the structural arrangement of an
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.

15 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.

20 The cartridge tray 13 is supported by a pair of
tray supporting members 14 in such & manner that the
cartridge tray 13 can be pullec ocut of the apparatus
main assembly 100 while remaining supported by the
tray supporting members 14. The tray supporting

25 members 14 are moved by the movement of the door 12
which can.be opened or closed by an operatbr {user; .

The door 12 is attached to the apparatus main assembly



in the direction parallel to the direction in which the cartridge
tray 13 is novable, with their |engthw se direction (which is
parallel to axial |lines of photosensitive drum 30 and devel opnent

rol ler 42)WP3M89NG3 per pendi cul ar to the noving direct iP&AI8100¢f2251

cartridge tray 13. As the cartridge tray 13 is pushed into the
apparatus main assenbly 100, the cartridgés 50 in the cartridge tray
13 enter the apparatus main assenbly 100, with the presence of a
preset anmount of 20 gap f2 (Figure 5) between the photosensitive drum

30 in each carltOrOi %%eﬁggﬁ ?gd%%g géﬁtr%rtg%%ggh r@@é@rﬁtpoq}tt (}ch | ocat ed

bel ow t he cartridge apparatus nmaih assenbly 10 Then, as
the cartridge i@y iliah SafDyerbd Nt @nkt §obANEF MSrRATHbhAN1yN the 25
apparatus main assenbly 100, each cartridge 50 is properly positioned
in the appar atriésramakenbassesily i tiynt hehaar pos tgeorposint wbAkLRgit
portion 10l1a provided in 26 the apparatus main assenbly 100 (Figures
5 and 30). Theopgietetdgecposis ionigmpropar &#0ioaswishbwheideBtgubed3,
later in detail. A user is to close the door 12 after pushing the
cartridge frapnf3aaPpsihEomalrnan Poshéignappardti@ fdi fuddgenbl y 100.
Cl osing the door 12 ensures that %pch cartridge_ 50 iséproperly
mounted , int 6*PRESEPPRF AR IAE FUagSeBPY 109, F % Sre, in terns

of, operabi lity, thig ﬁ?{Pcféﬁﬁ§cé@é%%99ﬁﬂeﬁ£kéOéué'E%yaQ%é%%Eﬁaenﬁén
assenbly 100 and car?rldges (S

or cartridges 50 in the apparatus main assembly 100,
the door 12 is to be rotationally moved from the shut

10 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,
move in the clockwise direction about the rotational
axis l1l2a, while moving in a pair of elongated holes

15 1ld4c, one for one, with which the tray supporting
member 14 is provided, from the bottom end 14¢2 of the
elongated hole 1l4c to the top end lﬁcl of the
elongated hole l4c, as shown in Figure 24. As a result,
the tray supporting members 14 are moved by the

20  preojections 15 in the direction indicated by the arrow
mark zl. BAs the tray supporting members 14 are moved
in the abovementioned direction zl, the projections
14dl and 14d2, which project from each of the tray
supporting members 14 are guided by the guiding holes

25 107 with which the apparatus main assembly 100 is
provided, as shown in Figure 25. Réferring to Figure

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



10 superior to the structural arrangenment of an el ectrophotographic
i mage formng apparatus in accordance with the prior art, which

requires t S ges 50 to be individually nmounted
appar at us ﬁgﬁn éséggbly 100 by a user. 15Next, referrln]{éﬂv]t(?‘rgt2 ?8%?%%

23 - 26, the operation of the cartridge tray 13 wi |l be descri bed.
Figures 23 - 26 do not show the cartridgé¥ 50, in order to make it
easier to understand.-the operation of the cartridge tray 13. 20The
cartridge tray 13 is supported by a pair of tray supporting nenbers

14 in such a r{@«%ﬂ%rwahtébes&@ﬁddsdq%7taliaxné31@a&n bearpuldred out  of
t he apparatus main assenbly 100 whil e remai ni ng supported by the tray

supporting nemielsnidd. sdbeibs ay0 AMPOThe Ngi XformEinbars ib4 ab@akoved by
t he novenent of the door 12 which can be opened or closed by an
oper at or (userxtefile doegod@llys upwaachddomothaechappeamitals segitaon
assenbly 27 100 so that it can be rotationally noved about its
rotational axil®782atoThbedadriamtad ﬁ@?&ﬂpané7?9 NOVEBFECHBL VRN a

position (shut p05|t|on in mhuﬁgé % beLy covers an Q| enlng 80,
as shown ifi Fitger 8095, 1 éﬁd“%V ﬁﬁmo_ggoﬁ RE BT o) & wﬁlch it
1y oxposes e BREHL OG- 90,65 ML 1690 1P en M ke
14d1: and 14d2 are guided by the guiding hole 107,
sequentially through the horizontal section 107al,
diagonal section 107a2, and horizontal section 107a3.
10 Thus, the tray supporting members 14 are first moved
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 awéy from the transfer belt 19. With
15 the tray supporting members 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 100 through the opening 80 in the
direction indicated by the arrow mark D2, as shown in
20 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 assembly 100 to its outermost position.
Next, the case in which any cartridge or
25 cartridges 50 are mounted into the apparatus main

assembly 100 will be described. Referring to Figure 23,

the cartridge tray 13 is to be pushed into the



or cartridges 50 in the apparatus nmain assenbly 100, the door 12 is
to be rotationally noved fromthe shut 10 position to the open
position. As the door 12 is rotationally noved, a pair i

15 (conne%T”W%mB?ﬁg) wi th which the door 12 is prOV|d§EI”§%@g ﬁ' RZ

cl ockwi se direction about the rotational axis 12a, while noving in a
pair of elongated holes 15 14c, one for ame, with which the tray
supporting nenber 14 is provided, fromthe bottomend 14c2 of the

el ongated hol e 14c to the top end 14cl of the el ongated hole 14c, as
shown in Figure 2 As a_result orting .nen r%h14 are

o oen by t ho SPEratan et e ere i 0 o ERR A G TR RS Snt
arrow mark zl f(?%r o B&kT BY A ToR %FEH?F@ é-d]' %ﬁm‘ﬁgzdbv\ﬁt he

aboverent i oned ection zl "the’ projections”14d1 and 14

project from Q&?% qh the &Fay SHIRArdn. NnorerdeTter]4 caeedgyt ded tsy t he
gui di ng hol es 107 with mhlch t he apparatus nmain assenbly 100 is

provi ded, as ghowe mbvedgliies 25he Réfuer pbadtion R gutew6,ine&dhugei di ng
hol e 107 has three sections, that is, 28 two horizontal sections
107al and 307&3. ahel Wre dficagdAali sseevedn a2t The gragesbionsddt i on
107a2 extends diagonally upward fromthe horizontal sectlon 107al to
the hori zont al°Ts&8fi BACT 743 MOTfRS efo-8e geuBt ¢ el Hfdot se2 At s ehrbi Ry

fromthe shut 03|t n to the o en 0Si |on as_s re 24,
the projectiofSr: Ed&geaﬁ%tiﬁﬁﬂ? &%gdi dé E bY e éﬁyglng hgﬁg 107,
sequential ly tc*a)rr%ggowfn Qarlc%ﬁgétt@d %@%I 9&: 197 akhe diragonal section

107a2, and horizontal section I07a3
supporting member 14, to the bottom end 14c2 of the

10 elongated hole 1l4c, as shown 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

15 projections 14dl and 14d2 are guided by the horizontal
section iO?al, diagonal section 107a2, and horizontal
section 107a3, in the listed ofder, as shown in Figure
23. Therefore, the tray supporting members 14 move,
first, in the direction of the arrcw mark z2 (Figure

20 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

25 Assembly}

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

the positioning of the cartridge 50 in the apparatus



10 Thus, the tray supporting nenbers 14 are first noved in the
direction indicated by the arrow mark zlI (Figure 24), and then, are

noved in t irection indicated by an arrow mark yl (Fj -
that is, dgﬁ)engdl}@ﬁfﬁgo nove away fromthe transfer belt llfgwpg\%o?ﬁngﬁl
the tray supporting nenbers 14 noved all the way in the direction
indicated by the arrow mark yl, the cartPPdge tray 13 can be pull ed

out of the apparatus main assenbly 100 through the opening 80 in the
direction indicated by the arrow mark D2, as shown in 20 Figure 25.

Fi gure 30 is a,partdaldupiqut ayay; Persperldors pubiew Bledrie niymege

form ng apparat us ter the cartridge tray 13 has been pul’l ed out of

the apparat us FRjUreasSerly 3800ch® dgpaRuher mash peséhboN.10Next, the
case in which any cartridge or 25 cartridges 50 are nounted into the

appar at us mai rpassetdd wit@Omuwitlplbe meiser i (Hfedr Refiesrimgihtic Figure
25, the cartridge tray 13 is to be pushed into the 29 apparatus nmain
assenbly 100 igrhdsimgintdcpifonadtridee AosdwivadrIDror hkeigh dlige for
opening 80, with the door 12 kept in the qpen position. Thereafter,
the door 12 i P01 oded FRFBIIE SHUTSPESAVFORC ab S IRRAREAT S gur e

5 23. As the door 12 | h,of th jection 1
12 moves. i n t HE WiOEETSoRAP so R obPl on ROt LHE oL STPARAr= s

W se direction a axl s

12a, whil i j e i iqf iehe t
a Ile oy, f;rg:h'ﬂftatig t&gééei?pandque?%%eeg hote d14519f Jehe tray

supporting ne bott'om end 14c2 of the 10 el ongated hol e
14c, as shown ddy-iiiQiee pd3it Tbtibng thR-tilodys S0PROT rhixgh MR Qloch4 eldsS

noved in the direction of the arrow mark z2 (Figure 23) by the pair
of projectionsatlEheThengtbwise asndheofddade t2ricespovédng nto t he shut
position as shown in Figure 23, the ] )
10 compartment, one for one, in terms of the direction
parallel to the lengthwise direction of the cartridge
50, in a manner to sandwich the transfer belt 18. 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 31y is provided, to come into
contact with the corresponding cartridge positicning
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



15 projections 14dl1 and 14d2 are guided by the horizontal section
107al1, di agonal section 107a2, and horizontal section 107a3, in the

| isted order,. as shown in Figure 23. Therefore, the tray_supporting
menber s 14W93\9%9,/00?]i6?st, in the direction of the arrow F%ITWE@SI?@?.I&UI’G
20 23), and then, in the direction of the arrow mark y2 (Figure 23),
that is, the direction to nove closer to3the transfer belt 19.
{Positioning of Process Cartridge Relative to El ectrophot ographic

| mage Form ng Apparatus Main 25 Assenbly} Next, referring to Figures

5- 8, 23 - 25, and 30, ,the.positioning of the cartrid in_the
apparatus 30 9 lﬁggiéﬁﬁ’l"yllﬁ_)(gb‘:%efcrbggtggséﬁr "écf.n‘-i’ﬂ‘efygzrer(i%ljlL Y8
Figures 5 and , the. i S I bgg}i- i Ay th
mul tiple pairs (Foufﬁﬁgﬁgghﬁﬁyﬁﬁgg gh og?%£ﬁ¥3 oftéiﬁfﬁgégggg e
posi tioning psatiseds tA01arsPEcHiPSI1,0NiRE AnCak tEn&lgeB0 ungkat i ve
to the apparatus main assenbly 100. That is, each cartridge

conpart ment offrafe carisidgevidey, D ibe propeded meditimreal byothe
cartridge positioning portions 10la, which are |ocated at the

| engt hwi se5end®sétiphéngopersiomdidig PF coapapPaemtus owdf or one, in
terms of the direction parallel to the | engthw se direction of the
cartridge 50,qsﬁe@b%ﬁnﬁ§¥ft%ﬁs%ﬁﬁﬂ}éﬁ‘Fﬁguf?aﬁsfer belt 19. Next,

referring to Figures_6 and 23 s the door ,12 is ve romthe
openi ng posi tion tgefﬁﬁrﬁ?ﬁnt?xéﬁqqﬁﬁ§, t RBY1 ’c%ﬁggrﬂg€£¥?ay 13 and

cartridges 505%5%3r£?n&hﬁémber 14 and cartridges are moved in the
direction indicated by the arrow mark y2, a releasing

10 member pushing member 102, which is 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.

15 {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,

20 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

25 perspective view of the cartridge 50y, as seen from
the side from which the cartridgé 50y is driven.

Figures 13 and 14 are detailed perspective views of a



direction indicated by an arrow mark y2 (Figure 23), causing the drum
unit positioning portion 31b, with which the drumunit 31y is

provi ded, _into contact with the correspondin ' <
posi tioni n\%%zzé&z@?ftﬁpon 101la of the apparatus mgi n as&%@&@%mﬂl a
result, the cartridge 50y is positioned relative to the apparatus
mai n assenbly 100. At this tinme, a3fel easing nmenber 75, which
is nmoved by the novenent of the door 12, will be 25 descri bed.

Referring to Figures 23 - 25, as the door 12 is noved fromthe open

posi Lion (o tNe Shile RAST LoD oL d kg coupror ting nember 14 1s moved
by 31 the direction indicated by the arrow mark y2 (Figure 23). This

novenent of the tray suRRRLbEAGHEEES theCauyseslt hes pidjarttirom 31b,
with which the drumunit frame 34 is provided, to be properly

posi tioned by tdte dpgpopbki.onbngteparid amutObasativhe dppakatud ndeien
assenbly 101, as_'shovyn in Figure 6. Referri n% to Figures 5 and 6, as
the tray suppqridiegtienbéialdf gt camtriidges SAvel froletrd nin Hée
direction indicated by the arrow mark y2, a releasipng _.

5 directicn indicated by the arrow mark y2~ (Figure 6),
being thereby positioned by the positioning portion
101a of the apparatus main frame 100. During this
movement of the drum frame projection 3la, the bottom
end portion 75d {portion of contact} of the releasing

10 member 75 comes into contact with the releasing member
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

15 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

20 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

25 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



10 nmenber pushing nenber 102, which is firmy attach to the apparatus
mai n assenbly 100, pushes up the rel easing nmenber 75, with which the

cartridge i [qyi ded. The rel easi ng nechani sm of t j
menber 75 g&l&zf]é%ggﬂggscri bed later in detail. 15 (Devel g%ﬁ@ﬁ%(’%%@#z?igr
Separ ati ng Mechani sm of El ectrophot ographi c | mage Form ng Apparat us
Mai n Assenbl y} Next, referring to Fgures 5 - 8, 10, 13, and

14, the mechanismfor noving the force receiving nenber 70, 20 with
which the cartridge 50y is provided, will be described. Figures 5 - 8

are schematic secti,onal _vj.e of t Lt y in the apparatus
mai n assenbl yufd : 4§t’ %Sp?%cﬁ“ plenr pElé]% i%%ﬁl grg[?g flﬁ'e axial line of the

phot osensi tive drUEfb;’ng and Siauwis o1062) the fodal aidAd g @@'Eﬁ@ecti ve

view of the cartridge 50y, as seen fromthe side fromwhich the

cartridge 50y membdli ¥enwi F @ eesk¥iped .14 are detail ed perspective
views of a 32 part of the devel opnent unit 41. As descri bed
above, as the doorR&2ersimpvied Higometshé apen3 poisi thegmst oft hbeshut
position, the drumfranme projection 3la of the cartridge 50y is noved
in the 5 dfredeirdacprhditeedd By athéhgr PBRARREYS yRiOFiagGEBPLEY 18@i ng

i 1 ane 1060SDUPPH. TR D TR Gt BERPRE OF utf APt P GReRtl on
iéa’ the bo“%ﬂ‘a‘éngf.x‘?&th?é‘ p7r%g>e(rpg>[?ts%tg909in UY 4Gl) ghnt he releasing
menber 75 cones infto contact w e rel®&asi ng nenber pushing
nmenber 102. Thus$¢riB8e' 6 easidie MBPRCELES hSin assembly 100, the
force applying first member 60 is above the cartridge
10 50. In terms of the direction parallel to the axial
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
15 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
20 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 porticn 11l2a is
25 in contact with the moving force receiving portiocn 60b,
with which the force applying first member 60 is

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



pushed in the opposite direction fromthe direction indicated by the
arrow mark y2, being therefore pushed up. That is, as the door 12 is

cl osed, thﬁ/dﬁ};ﬁ@ﬁé\g 15 menber 75 receives external fqGepbassfas
force) fro

ext er nal m t he rel easi ng menber pushi ng nenber 102. Next,
referring to Figures 5 and 13, initially, the releasing nmenber 75 is
in contact with the force receiving nenbét 70. However, as the

rel easi ng nmenber 20 75 i s pushed up, it becones separated fromthe
force receiving nmenber 70. As a result, the force receivinhg nmenber 70

rotates about fhe fr%gtg?t %gﬂ?ﬁiﬁglﬁ%n&ﬁww 6018d \mdMdd hicel the

force receiving nme pT OVI In a manner to rotate fromits

standby 25 pos{it/ic@RiofnoMeiéidd WY &rdaredlwas gk of dihes.devel opnent
unit 41, that is, the direction to nove away fromthe rotational axis

46b of the devel opmeatire337 ustidwH Irheas oshewapphy Figuliess t6 memidet4.
Next, the operation of the force applying first menber 60 will be.
descri bed. Ref@ riftgrt dt Fhasiresved dmd t3e dareethen ofndifatedy byt i cal

direction of the apparatus nain assenbly_ 100, th f_orc%,a | yi
first menbér &4 SrpeYi Pbket: s¥PeRatPaf f2FCT RPRINGHEr bBEEt’?\{?Jﬂ%’ﬁg of
L, each 0ar {14192, 50 Lfe IEBPAIFL ST BpBESET e U BpntEce
roller 42 and photosensitive drum 30 are still in
contact with each other (Figure 7). Figure 28 shows
the force applying first member 60 after it has moved
10 in the direction indicated by the arrow mark B. When
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.
15 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).
20 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
25 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



10 50. In terns of the direction parallel to the axial line of the
phot osensitive drum 30, the force applying first nenber 60 is

positioned so that it is enabled to cone into contact with the force
recei vi ng BOPMda of the force receiving member 70 PSA{IEHOF/522¢

the 15 correspondi ng | engt hwi se ends of the cartridge 50.

Referring to Figures 27 and 28, driving Bbrce is transmtted froma
notor 110 (mechani cal power source) with which the apparatus main
assenbly 100 is provided, to a gear 112 through a gear 111. As the

driving force 20 s trapsmtted to.th ear 112 he qear. . 112.ro0tates
in the direct it nt:hﬁdfsﬁp?éﬁd%?/ %antharlrno%h%aFEpEFaF%% a a}lﬁlg%t'sﬁéépééy't he
cam port{on 1423, bl 6hy 51 40 it o2l BRghyofgthegeaErbls, 6on the

direction indicate e arrow mark L he cam portion 112a is 25
in contact W tdhd bgrARYEHE $OMCE IrReRINerBIwRORt é&th Gihe Midul ivgi Ch
the force applying first menber 60 is provided. Therefore, as the cam
portion 1l12a rbikamesntidd éhecHea reirtapplgi AQ, f comparehiyer t&& i s noved
in the direction indicated by an arrow mark E or B. Figure 27 shows
the force &applfipireg BpPpsyimemrmrbeag0 odf Bar ipggpaormivia appagpeus in

direction indicated by 5 the arrow mark E. Wen the force ggpl i ng
first menber GGCPEIRRCENBIER i AfdWT PATF BRFENDAT BpSS3E IBénent

oL er 42 and hoAesenM sy 0.3t SuBl LLLef, conact o b each

ot her (Figure ows force app nmenber 60

%;ﬁr it has npuedpiQ 9 Lhgndirectiion -badisated Hypdhewar nashmerk B.
assembly 100 in vertical dimension.

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 intc 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 inte, 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



the force applying first menber 60 is in the state shown in Figure
28, the force receiving nmenber 70 is in contact wwth the rib 60y, and

t herefore, bEqmsicyes force fromthe force applying fi ng@g}a <00.
15 As the (grzc(:leﬁreé%i ving nmenber 70 receives force fronlf(fslge orgzreb16

applying first nmenber 60, it rotationally noves the devel opnment unit
41 about the rotational axis 46b, causing®the devel opment roller 42
to separate fromthe photosensitive drum 30 (Figure 8). 20 This
position of the devel opnment unit 41, shown in Figure 28, will be

referred to as, feﬁsgnge@@t atin AQSi thopn ol ddioAeskopamph unit 41.
Whi | e each cartri gé SO is noved into the apparatus nmain assenbly

100, the forcear@eelykngo 2bs MesbefontQ 10k hbeegatits dgee Sppaemauns in
t he standby position (Figure 5). Therefore, the force applying first
menber 60 can madnpaskenbhedl &d gnifdrcahel yickoseen Bbidlp itshe cartri dge
path in the apparatus main assenbly, without allow ng the farce
appl yi ng firstinrersertbonahd(xenahliipersendscrht el f&t 1A A iddch
ot her durlgg Hﬁgeng%n%hggpﬁgtégg%§¥¥f¥g ggSmSQO.Conpared to the
Referring to Figure 3, the cartridge 50y is
mounted most downstream in the cartridge tray 13 in
terms of the direction in which the cartridge tray 13
is moved (mounted) into the apparatus main assembly
10 100. That is, the cartridge 50y moves 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 into the apparatus main assembly
15 100, 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
20 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
25 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



5 force applying nmenber of an image form ng apparatus in accordance
with the prior art, making it possible to m nimze the wasted space,
and therefore, making it possible to significantly reduce the

appar at us WiHY8E,bl y 100 in vertical dinmension. 10 POEFRIOHPG2EH of
Mounting of Process Cartridge into El ectrophotographic | mage Form ng
Apparatus Main Assenbly, and Force Receiyi ng Menber} Next ,

t he operational sequence fromthe begi nning of the nmounting of the
cartridge 50 into the apparatus 15 main assenbly 100, to the
separation of the devel opnent roller 42 fromi{he (ghfot osensitive drum

30, will be de¥é iifegoved belawmtdye irdgst 0k ghir €', F95°S PRIYEPIt he

cartridge tray..,13.is | | ed, out, .of the_appa u [ S I 100
to its outerngsts o??gg%ﬁ,&%ha"‘fhle%cﬁccgr Egl %}gée caquljg%e%ﬁoﬂgn €

into, or rerm\{@%tfrlégg} tbhgo et rdgge tray 13 in the vertical

di rection, whi is indicated by the arrow mark C. After the nounting
of the cartridge(sMoBebidto 45 tditmsCart thdgei teayiok,int kBieAr thédge
tray 13 is to be noved into the apparatus main assenbly 100 in the
direction isndiczateddby they ar¥ dw Rbtot hheugbpatetusB3@ain assembly
100, the cartridge 50k is mounted in the most upstream
cartridge compartment from the downstream end of the
cartridge tray 13. Thus, as the cartridge tray 13 is
mounted into the apparatus main assembly 100, the

10 cartridge 50k is moved deep enough into the apparatus
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.

15 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

20 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

25 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



opening 80. That is, in this enbodinent, each cartridge 50 is
hori zontally noved into the apparatus main assenbly 100, fromthe

direction i I s Lntersectional (roughly perpendicul <
40 i o bl

axial. 5 li e phot osensitive drum 30. Referring to

the cartridge 50y is nounted nost downstreamin the cartridge tray 13
in terns of the direction in which the c&Btridge tray 13 is noved
(nounted) into the apparatus main assenbly 10 100. That is, the
cartridge 50y noves below the ribs 60k, 60c, and 60m of the force

applyi ng 11 St Then G0 ATHDSHLeANd 0 AoUIStLRRD (50 0 bt o

of the direction in € ca e tra s 1nt e apparat us

mai n assenbly flo%éeoogeéeh%iﬁgrﬁ]émgf BOW oS RUNLEHs | Aot NEeSEGNBe

cartridge conpartment from fhe downstreamend of the cartridge tray
13. Thus, whencdiwn Gartlr icdgeitieaytilshl sinovohed waortds,t Resagpanat us
mai n assenbly 100, the cartridge 50mis noved below the ribs 60k and
60c of 20 the tflor cardppldgen§0f so sthateniier f6Fcewnechiwtng orendey 70
cartridge 50k and 50c, from upstreamto downstream Also in terns of
t he direction JeRajtiisc A ﬁéScaE@W%éDq%léywrsWiﬂélﬁn%etwtarplﬁi@reaﬁﬁs
mai n assenbly 100,

cartridge 25 éﬁhﬂﬁ?%&%ﬂfﬁ%%éhgg%égggﬁ%é%gggﬁﬁggagg?égﬁ%tﬂgigP#&Ge
tray 13. Thu.s’itng%% b %ecgét E% Ee t{rf'e\’.aé;gaair%tﬁguﬂéfﬁ $ 8GRl 100
apparatus main a senp y ~100, e cartridge
in vertical dimension.
Thus, in this embodiment, when the cartridge tray
10 13, which is holding the cartridges 50, is moved into
the apparatus main assembly iOO, there are a gap fi
between the force applying first member 60 and force
receiving member 70, and a gap f2 between the
photosensitive drum 30 and transfer belt 12, as shown
15 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
20 tray 13 is pushed all the way into the apparatus main
assembly 100, the door 12 is tc 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
25 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



37 50c is noved below the ribs 60k of the force applying first nenber
60, which acts on the cartridge 50k, fromupstreamto downstream
Moreover, in terms of the direction in which the 5 cartridge tray 13
is into th¥OZIWAHHs main assembly 100, the cartridge1§HW%W?WWBéHted
in the nost upstream cartridge conpartnent fromthe downstream end of
the cartridge tray 13. Thus, as the cartrsisdge tray 13 is nounted into
t he apparatus nain assenbly 100, the 10 cartridge 50k is noved deep
enough into the apparatus main assenbly 100 for the force receiving

menber 70 to nove under the force qgglylng ort%on 60k of the force
applying first® 66, 2fhPcAIAERRC_E 4 herBal bF i U SOIPPOFFSRD

upstreamto downstrea 151 f the . .cartrid 5 re.desjgne at
its force recé?%ﬁﬁﬁxhg#bgfe78gygﬁaﬁ%st%?gﬁé@%?ﬁgnmﬁﬁﬁg&%ﬁggé%f?%?dge
50 is moved infp-dneARPFHAL U B P ARKRIIPIS 108, mbhedf O5ee-fRRlyYT NY
first nmenber 60 would have to be positioned higher than where it is
in this 20 enbegingidr, bentondepyt ohPrmantenithetf eneectregei vi ng menber
70 and force applying first nmenber 60 frominterfering with each

ot her. | n tshi sswmodiimgnimemhewnsved, d¢desicar tthiedgby50he speteisitgrred so
that the force receiving nenber 70 is kept in its standby 25
position, thatsysfaaehefpébpt PhAtPPEMHEtElYS CrgdedOndt §RY} ect fromthe

cartridge 50. Therefore, the force, applying first nenber 60 can _be
posi 11 oned ol GEEF 698350 FRECRAT { I qMER BEEAUSAS tHEF TG Shce by

which the forcg eccrgitnl\gig%g gﬁﬂg '

ery 70, pr t g _doe t.ne o]
taken into conSidera : t %ﬁ %é;%ﬂg%%dggigggﬁgglﬂé ?gP%figge 50

so that its fofge igeeikUeNBe PEPREFa ' Gurface of the photosensitive

10 drum 30 comes into contact with the surface of the
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

15 moved into the shut position, the cartridge
positioning member 31lb of each cartridge 50 comes into
contact with the corresponding cartridge positioning
portion 10la, with which the apparatus main assembly
100 is provided, properly positioning thereby the

20 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

25 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



5 remains in its standby position while the cartridge 50 is nounted
into the apparatus main assenbly 100 nakes it possible to reduce the

appar at us (g Roa®seAabl y 100 in vertical dinension. Thuspedpéi8iosrs1

enbodi ment, when the cartridge tray 10 13, which is holding the
cartridges 50, is noved into the apparatus nmain assenbly 100, there
are a gap fl between the force applying #frst menber 60 and force
recei ving nmenber 70, and a gap f2 between the photosensitive drum 30
and transfer belt 19, as shown 15 in Figure 5, 'preventing thereby

each cartridge g0, and.3PREGr Ak 1THISN 1@S $eRBL¥d 106nd redpdent erferi ng
wi th each other while the cartridge 50 is nounted into the apparatus

mai n assenbl y rE0RivRatenenbgr tT Kogutes 23om 265 safdmibyt pesdadvni dge
20 tray 13 is pushed all the way into the apparatus main assenbly
100, the door ih2the torbethwvew imatke tihe Shuceposdeivimg Aorthendoor
12 is noved into the shut position, the tray supporting nenbers 14
are noved towal@ Wﬁ&etPaﬁs@%r(HﬁﬂJ@CIQfEBWPegF?oﬁeY?&ﬁRﬂﬁﬂ§duﬁﬁt231

k y2). fter, .th ical . t of thi. t of
The tray Sapphift PR ABROEIST S0 ERaCaiPecthon f s da byt
arrow mark y2. oLl Jbey BP0k SRl 1RakdoRe12a gl S 866 F A [he tray

supporting menbers are noved in the direction indicated by the

arrow mark y2q4.thecpachti dges A0 %@esﬂg\éﬁdiﬁoP\ﬁ%@ré he. transfer belt
19 by the novenent of the tray 5 supporting nenbers 14, causing

- thereby the periphababvsny faceaef folreephoteseinsy tmatgbalr Uih 30teheeach
cartridge 50 to cone into contact wwth the surface of the transfer
belt 19, as skewdesprfbgdrab®ie,Thbe, thy shefa¢aect Hrpdoirgker al
surface of the photosensitive 10 drum 30 cones into cqontact with the
surface ofi0t h&eFRPANATEr MEBRPRT 118 PRESgAPLPI CR_tIer t%8r88tt°m

el ving, apparaus.r s [P SAPRLYLRY Ehkoh SRR B9, ugens (o
Figure 6, as thg,deogol2 Ass 213.0RYEd 4l GudhtusiiillorPRBbt EORce t he
cartridge
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 is 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 in 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,



positioning nmenber 31b of each cartridge 50 conmes into contact with
the corresponding cartridge positioning portion 10l1a, with which the
apparatus mai n assenbly 100 is provided, properly positioning thereby
the 20 carVoAAYPA5G3rel ative to the apparatus main assdiffiifFzopsee2st

As descri bed above, the restriction upon the novenent of the force
receiving nmenber 70 by the rel easing nmenber 75 is renoved by the
function of the 25 rel easi ng nenber pushing nenber 102, with which

t he apparatus main assenbly 100 is provided. Thus, as the restriction

| aced on the force receiving nenber 70 b th I i nb
?5 is reanedFﬂFh§%F028€é¥Lféh?ﬁqﬁfqﬂgﬁﬂgF¥768ﬁ3F%§§%%?5%%#P?sn§taﬁgby
osition int i i i - 1V I
Pove. out of ( aPsTEEr i ol bk P ddvs BELHE LRERR DO RRLLANCEOR, |

S50y, that is, poRshBerdifeti ontt @smyevaysdaemehie epkational axis
46b of the devel opient unit 41, as shown in Figure 61. However ,

as the force meeebgengitefeairuid) I0Lakescasldasart hed laove, the top
surface of the force 10 receiving nenber 70 comes into contact with
t he bott omssunfeaeénobepmpatred Byn echhether ce Tappl yengiti Fstimenber
60. As a result, the novenent of the force receiyin% menber 70 is
regul ated by tthésr babdy $RYH s HFEHTPNBFi Hurd et i s position of

the force 15 r c_iving. nber 70 will be referred to 3s tq
i nter medi ate FOSIFCPEH lﬁv‘? tf;%u“br?woapﬂeﬁ?‘fe%o%%}dﬁ "G &F t%e force
applyi ng 111 stofBiReLe o il G} SPLRAPGERS: | Al ROV desaht Ded
i ntermedi ate position the force
50 is removed from the apparatus main assembly 100.
10 Thus, when the cartridge 50 is mounted into the
apparatus maln 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
15 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
20 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 1060. Making the force
receiving surface of the force receiving member 70
25 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



20 receiving nenber 70, is made to be the hone position of the force
applying first nmenber 60. This is for the follow ng reason. That is,

while the L9501 ng apparatus is not used for imgedrdpimRtbhdNs
after the‘%gﬁﬁﬁﬁhgﬁof the cartridges 50, each cartridge 50 25 remains

in the state shown in Figure 8, that is, the state in which the force
applying first menber 60 has noved in thé&2direction indicated by the
arrow mark B, 91 and the force receiving nenber 70 has cone into
contact with the rib 60y, being thereby prevented from noving

further. It is]]'qst hieg it aher§ NAdvddhe ARetgsersi Lhy e uliiyBe3Qd iande

devel opnment roller 42 5 remainh separated fromeach other. That is,
it.is in this stat&o,shaunal so Figidie the pbhotbsehsibevphtasensiehidve
drum 30 and devel opnent roller 42 renain separated from each ot her
that the cartrdedgd opfhens rehbwedd raom theptapparatted naian assénbl y
100. 10 Thus, when the cartridge 50 is nounted into the apparatus
mai n assenbl y otd®mext tine, the force receiving nenber 70 cones into

contact with the rib 60y, because the farce applyin irst menber 60
is in the Position®Sh&WR FATEF GARRLENIT éFéFoE'g‘Pg%’ég?ielslg‘of"S ce

receiving Membel /Qpes Lot 2188 il | b8 BLaNEPYaRAR Il sk, COMes
I nto cont act Iion the BOF om surrtace (Slf ﬁe ri %y, as snown I n
Figure 6. Incigentakly sitheesurfaceolithecfioncensaesiod ng the
arrow mark E, the force receiving portion of the force
receiving member 70 is rotated farther outward of the
10 cartridge 50y, entering thereby the path of the rib
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
15 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. In order for
20 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 in
25 the protrusive position needs to be greater than the
sum-of the gaps £l and f2. Further, the operation of

the force applying first member 60 is started after



menber 70, by which the force receiving nenber 70 20 receives
external force (first external force) fromthe force applying first

menber 60, f t direction fromwhich each cartrid i ved
into the agﬁgﬁgﬁﬁggﬁain assenbly 100. Making the forcqugggﬂbgﬁ >
surface of the force receiving nmenber 70 25 face in the above
described direction ensure that as the fé&¥ce receiving nenber 70

receives force fromthe force applying first nenber 60, the
devel opnment unit 42 41 is efficiently noved relative to the

phot osens: i Ve, 800,30 A%, LA og BpoLssenald s dhu, 30 anc

devel opnment r Separate om éac the
force applying.fihr §tsBRAPEI1AD ishdaveddah b8l § & RAS tHhan sshpwing n
Figure 6 to the position shown in figure 7 in the direction indicated
by the arrow ar khE néke fmddge Faeding Bgepotidon of the force
receiving nenber 70 is rotated farther outward of the 10 cartridge
50y, entering ther8bytt hehpadrad appdyinb 60yst T epo$i0t ienmofed he
force receiving nenber 70, that is, the position in which the force
recei vi ng por &NoAhef di Aect it d ddEaitein gy nehd A TRy Hag knbved all the

way into the path of the rib 60y, wll pe referred 15_to as the
protrusive po§gPW8nl?aE%?Qﬁf osi BF ohie ¢ PPPLXRBA FHESY JpEwer

o a8 £Cabredr i BRIISLUEHOE P Pt Tore
intermedi ary pagkiyoRy tdisdy 17®,0R%keUSs, | thOTrdffcd @bplying first

member contacting surface of the force receiving

10 member 70 which is in the path of the force applying
first member 60, receives the external force (first
external force} from the rib 60y of.the force applying
first member 60. As a result, the developmeni unit 41-
is rotationally moved about the rotational axis 46b

15 (shaft), causing the development roller 42 to separate
from the photosensitive drum 30 by a distance of «.

Thus, when an image forming operation is carried

cut next time, the force applying first member 60 is
to be moved in the direction indicated by the arrow

20 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

25 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



20 the force receiving nmenber 70 to cone into contact with the fore
applying first nmenber 60 when the cartridge 50 is noved into the

appar at us Wgy feadseebl y 100, the distance by which the d@n8sosn62251
recei ving menber 70 projects when the force receiving nmenber 70 is in

25 the protrusive position needs to be greater than the sum of the
gaps fl and f2. Further, the operation of!the force applying first
menber 60 is started after 43 the nounting of each cartridge 50
into the apparatus main assenbly 100, and i medi ately before the

starting of theyeXdo byRdtel pE81 N RPeIAL ithR. sPexhyg dhepfarae
applying first nmenber 60 is noved 5 in the direction indicated by the
arrow mark B asetsh@wn the BegalepBentAsurtine 4florcd dpphyamit f3r,st menber
60 is noved, the |lateral surface 70e of the force receiving nmenber
70, that is, tiredvimge tappehinghéi eatrtiddrer: Gorficactingges doragéion-
the force receiving 10 nmenber 70 which is in the path of the force
appl yi ng firstIthemseddsbe pebed rre I‘Fé‘aé‘-xtté‘renéf’tf‘g?“&% %ith& external

force) fromthe rib 60y of the force applyin i kst nber 60. As a
result, the d t@ﬁr‘?@ﬁgtﬂlﬁ?tgﬁ‘imi%&rlost as{)ﬁi‘%ﬁg I)I?e%%{:/%cﬁ%out t he

rotational aXicf%vééq%ﬁ?éQ%h%ﬂerC«f’élsﬂg‘%?,lga'&%dd%gw%@& Mf)éﬂaq{hgz to

separate from phot osensitive drum by a distance o
Thus, when an dHRgechel iiog @pet ajd OnrFugthar/) i @tk Advdlphehicne, the

force applying first nmenmber 60 is

roller 42, which rotates by receiving driving force
from the apparatus'main assembly 100 through the

10 coupling portion 67a, also begins to be rotated before
the developﬁent 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

15 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

20 cartridge 50 in this embodiment is significantly
smaller in the frictional wear which occurs to the
photeosensitive drum 30 and development roller 42 when
they are placed in contact with each other than a
process cartridge structured otherwise. It should be

25 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



to be noved in the direction indicated by the arrow 20 mark E to
pl ace the devel opnent roller 42 in contact with the photosensitive

drum 30. t orce applying first nenber 60 is noved, | -
directionAﬁﬂﬁﬁgﬂ#gggby the arrow mark E, the force rechbﬂﬁgm%gﬁﬁgr
70 becones separated fromthe force applying first nenber 25 60,
stopping thereby receiving force fromthe&g rib 60y, as shown in Figure

7. Consequently, the developnent roller 42 is placed in contact with
t he photosensitive 44 drum 30 by the resiliency of the spring 95

| aced bet the devel t, unit 4 d it 31, .
Pher oby  he. CAPEr FaGG! SOAF o1 emmbeur b AT £ A Sheur s BE HASH

here that the totgLig 193%[12&%125%%8&@&5téé(ﬁqéirdé@ %chstﬁéﬁréfd

before the devel opnent ro Is placed 1n contact with the

phot osensi ti vendr uBue0indWddaon he, dexebppseniio ealshee #Rat Wiah
rotates by receiving driving force fromthe apparatus main assenbly
100 t hrough t kaetOtcouddtaigpprenti oni674] a$ seotkagionsliig bevedt at ed
before the devel opnent roller 42 is placed in contact with the

phot osensi ti vebgrtnt 839, c¥lgmaricaflopboi gy ¢Basdhe FREPLEBI with both

the rotation of the photosensitive drum 30 and,notatiog of the
devel opment r BPEEECA20 TS dqes 04 GERBFR PRPPIHIORentAbie] Hee

devel t roller 42 | tact with, t t itjyve,.d . th
i 1Terence. i nCPRGLBor PhIEY A 08 GEFLSbaT el Ry SRErEeEnEr T %o  dr un

\ ci'ty beteen the photosensitive drum
30 and devel oggent Lghl £fc AP et AR! hEABLdYs SIRE) EukiNgD Bf her i se.

Ther ef or e,
moving the force applying first member 60 in the

10 direction indicated by the arrow mark B as 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. Conseguently, 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 pfior art.

[Relationship Between Force Receiving Member and



20 cartridge 50 in this enbodinent is significantly smaller in the
frictional wear which occurs to the photosensitive drum 30 and

devel opnen £, 42 when they are placed in contact w ther
than a pro%%gﬁ&%§%¥?idge structured otherw se. It shouw%ﬁggsgﬁmﬁ%?%d
here that this arrangenent regarding the timng of the starting of
the rotation of the photosensitive drum 30 and devel opnent roller 42
is possible because 45 the cartridge 50 is structured so that the
axial line of the cylindrical portion 46b coincides with that of the

coupling portion bia.,d kRbdes to ensure that even when the
devel opnment unit €%€%q§ rgtatignally noved 5 about the cylindrical

portion 46b, the cot,ngepeiting 6dardpaesNGt ~-change + M pas)i,t itee.
After the conpletion of image formation, the devel opnent roller 42 is
separ at ed fromrdihe iphahdpebstvesr than@d@ebyenpivigg thenbar c and
applying first menber 60 in the 10 direction indicated by the arrow
mark B as descrdlradigigowerbet 78 willkerba Wessaphedt i dnwfreashds (a)

devel opnent roller 42 fromthe EhotosensitLve drum 30

that th
rotation of5 t RHNHBpRERt IRBR %?d¢§*§ﬁﬁtﬁﬁ096§§ﬁ§9?iQE%HFhﬁﬁéﬁeis
sto d. Th f ...the 15 i.d 50..i hi di .
ot OnCt 1 cant Ty SRR FETRE PP P erEHe T b BeRorar SErbuld she

erence 11w perr pheral

bet ween the phot 9sensibi \é%qu:Hﬂkéof@ﬁdféi%\é%liaerT?ﬁg roller 42 heigng

therefore significantly smaller in the amount "of the frictional wear
whi ch occurs, @200t he devel opnent roller 42 is separated fromthe
phot osensitive drum 30, than a process cartridge structured

ot herwi se. Consequésifleyriteto Figure 2, the cartridge 50y is

10 provided with the force receiving member 70, which is
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 hock 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 pesition 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



el ectrophot ographic i nage form ng apparatus in this enbodi nent is
significantly superior in inmage quality 25 to a conparabl e i nage
form ng apparatus_in accordance with the prior art. [Rel ationship.
Bet ween Fd&@@mﬁgwﬁﬁéing Menber and 46 Rel easing anbeﬁFT”P”mwo t,
referring to Figures 5 - 6, 13 - 15(b), the relationship between the
force receiving nmenber 70 and rel easing menber 75 will be descri bed.
Figures 15(a) 5 and 15(b) are detail ed schematic draw ngs of the
force receiving nmenber and rel easi ng nenber 75, show ng the

nmechani cal structure r rel easi ng.t.he far r ivi r 70.
Referring to ﬁ9§%ﬁ8n2?8?h%sc%ﬁ?ﬁ? §€O§0§%iggiog%ﬁgaf%%ﬁﬂaggﬁ t he

force receivi ng.ppaben 70y, WHAD dry fro-cBl 2eLBgvide mis¥el-opgent

roller 42 and photosensSitive drum 30 in contact wwth each other, or
separ ating themkrosseaghe PAAEISorde tHemappar adiise APl yasgembkyt 100.
Next, referring to Figures 13 and 15(a), 15 the force receiving
menber 70 i s mpeabededOw tThea doatkcpopbroioY0H)b tie whechotheon erfsi on
spring 21 is attached as a tension generating nenber, by one of its
| engt hwi seSendéie Thecet hesebrihdin rt dAsi BRtB i Zhei s attached
to the hook portion 48a of the 20 devel opnent unit fr e 48. Thus,
the force recéSFAGLIABNMECSD TefElcs &HEBrC?%EQQ%hSWSﬁ Bf thhe

Lension sor1 nQ 2R ol kil 5 dhpectlan bl otecLorce

receiving ne y position to rusive

posi tion. Referring,ahs 0 i res chd 281886 A3 (Rnberhesf gsce
recei ving nmenber /70 is provided with the force receiving portion 70e
(Figures 7 angr3)iaed, t fite CRYHARCIreReiiting MOhbe A fior peereaeedli ng
10 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

15 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

20 (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

25  y3.

Next, the movement of the force receiving member

70 from its standby position to its protrusive



97 portion 70e is the portion of the force receiving nenber 70, by
whi ch the force receiving nenber 70 receives external force fromthe

force appl wigwedidosss menber 60. The contact portion 70bpdSypbdi€o62231
portion of 5 the force receiving nenber 70, with which the rel easing

menber 75 cones into contact. Wiile the contact portion 70b is in
contact with the contact' portion 75b wifh which the rel easi ng nenber
75 is provided, the force receiving nenber 70 is prevented 10 from
rotationally noving fromthe standby position to the protrusive

posi tion. RefejdiRdoal 911 p&idiiaspkd.and 15(a), the rel easing
menber 75 is provided with a hook portion 75c, to which the second
tension spring 22 Refatrtached IFEdwesnd,ob, i tsdl £hgt hvs &6 .emtien The
other end of the second tension spring 22 is connected to the hook
portion 48c, wihehcantchdgtedeiersppent. yurPsittaned 48 iFco¥Pded.

Thus, the releasing nenber 75 is kept-_pulled in the dire%%;on
i ndi cated by &hCaPPBArARIR IRIDETGLY 3P0 Rur thRrc2tHe @ével opnent

unit frame 48 is .provided with a.rel easi nmenber ing portion
48b, mhichSispPﬁﬁgﬁ886P%tP%ﬁt¥ﬂ%10 ver n?ggfa?%%r?% %ggﬁkb nember 75

uhi ch T emai NS AULLEd 1 Bob e AP MATR LGN REnHLE FLRIng HleRIedoby the
arrow mark 25y3.

which is solidly attached to the image forming
apparatus main frame, comes into contact with the
contact portion 75d of the releasing member 75, and

10 presses on the contact portion 75d. Thus, the
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

15 force receiving member 70 is rotationally moved from
its standby position to its protrusive position by the:
resiliency (tension) of the tension spring Z1.

In the following mathematical expressions, f£3, f4,

f4, and g stand for the amount of the resiliency of

20 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. 1In

25 this embodiment, in order to prevent the releasing

member 75 from releasing the force receiving member 70,

the relationship among the abovementioned forces is



Next, the novenent of the force receiving nenber 70 fromits standby
position to its protrusive 48 position will be described. Referring

to Figures“ég?gwpggg 13 - 15(b), when the cartridge 501%3m?%§@&ﬁ5%

posi ti oned to the apparatus nain assenbly 100

cartridge 5 positioning portion 10la of the apparatus main assenbly
100, the rel easing nenber pushing nenber 4402, which is solidly
attached to the inmage form ng apparatus nain frame, cones into
contact with the contact portion 75d of the rel easing nenber 75, and

10 presses on the contact portion 75d. Thu t he rel easin er 75
noves in the dgle:{e(’?tsi gﬁ?ﬁﬁﬁlgba{‘ﬁedlsbymaéjﬁ Pr %\éfv %??t%ﬁet(a}ﬁng%rngﬁ)?
causing its contactoporti 74F 40 SEPRL AL erdram the gopfact portion
70b of the fo?%g re%e?v%ﬁgﬂﬂénber %O.BAS a result, tﬁe 15 force

receiving menbeirt£Qdys K0t abéONAdd YasTenedrbl oAt ikS wdrdadby spesi ti on
to its protrusive position by the resiliency (tension) of the tension
spring 21. | ngrdesskdl bpwihg raldennaig aahbexppesisironsyenttdr g2 f4, and
g stand for the amount of the resiliency of 20 the tension spring 21,
amount of the sdsidlivefigyedfte Heha asinopsspibhy Dramendintfdef t he

force by which the cartridge 50 |is pushed osi ti oned), upon_.the
cartridée whereas the dghnward fJ%ce whigg the cart idd% 50

receives as the releasing member 75 is pressed by the
releasing member pushing member 102, equals the sum of
£3, £5, and g, that is, (f3 + £f5 + g). Thus, the force

10 receiving member 70, releasing member 75, springs 21,
and spfing 22 are designed to satisfy the following
inequality: f4 < £3 + f5 + 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
portion 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 receilving 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 775k shown in Figures 17 and 18. 1In the case



positioning portion 10la of the main assenbly frane, and self weight
of the cartridge 50, respectively. In 25 this enbodinent, in order to

prevent the rg&ﬁﬁgﬁgg menber 75 fromrel easing the forgﬁgégﬁﬁ@%h%g
!

menber 70,“4%? i onshi p anong the abovenenti oned f

set as follows: F3 is made to be greater than f4 (f3 > f4). The
anount of the upward force, which the cab®ridge 50 receives as the
rel easi ng nmenber 75 is pressed by the rel easi ng nenber pushi ng nenber
102 5 solidly fixed to the main assenbly frane, is f4, whereas the

d d f ich.th j ' i
o o P1e B chREr PRSI A0G, AL EECLYS2, Ood Nt 298,

menber 75 is pressed he rel ea me 102,

equal s the sumy@fnf3n FPguidd O ahbab g, Schéf dramfdnit Hramdhys, the
force 10 receiving nenber 70, rel easing nmenber 75, springs 21, and

spring 22 arewdeshghedohe sattrsf wtirhethehl ovbmgondrequalfi tyie Hduw f3 +
f5 + g. Therefore, it does not occur that the rel easing nenber 75

rel eases the fumrice 3lecer viterge Inpmsert 1O iwhénanted @ arhtiihdge 0<i sfnot
in 15 the apparatus nain assenbly 100, and al so, that the cartridge
50 floats frombeheteuEturayecPpainendsi A4 bRt fOReATPRenst VPRt 41/

cpparalus Al Soselbly JO0 AISRT bl 2 RLSRLLY BOS oneg) ) e

menber 75 is case, as the cartridge 50 is mounted into the

apparatus main assembly 100, the contact portion 775b

is pushed by the releasing member pushing member 102

10 solidly fixed to the apparatus main assembly 100, in
the direction indicated 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

15 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

20 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 ofAthe releasing
member 75 is pushed by the releasing member pushing
member 102, the connective portion 75e is deformed by

25 the force received by the force receiving portion 775d.

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

from the contact portion 70b of the force receiving



provided with the contact portion 75b as a part of nechani smfor
rel easing the contact portion 70b of the force receiving nenber 70.

However, instead of providing the releasing nenber 75 with t
contact 25WPPNEMI5h, the drumunit 31 or developnenﬂ“ﬂﬂ?ymﬂTnﬁﬁy

be provided with a nenber, such as a contact portion 775b shown in
Figures 17 and 18. In the case 50 of th#& force receiving nenber

rel easi ng mechani sm shown in Figures 17 and 18, the drumunit frame
34 which is one of the structural conponents of the drumunit 31, or

devel opnment unit fra 48 i on (o] he, st.ruct I nent s
of the devel opiF8ke uzﬁt ﬁiﬁthn OV Eh%hé e To (ﬁ%f%ngsggf T on

775b. In this t ed 1i;n h par at us
mai n assenbl yr%%%%mﬁgl%gﬁ?ﬁét Jp%?%%ﬁ%%%b@%ush?dk%g Fas

rel easi ng nenek BYeRi HFiMerkaie B2 02048061 dhiverit xad t Cfrtah.@ appag at us
mai n assenbly 100, in the direction indicated by an arrow mark in
Figure 18. Mpeospdeifwiahlyhe tied easinhgcpopoiden Oi7 5.75Hoveeer vdshe
external force (second external force) fromthe rel easi ng nmenber
pushi ng rreﬁrberstrgztuﬂ'ﬁbr@@W@eﬁm@tbgrcé}h@l&c’%h?)diltqﬂbnm?%ﬁrﬁﬁ%e%‘l| n

the direction |nd|cated by an arrow mark H gure 18), di senga |ng
t her eby from Che EBﬁi%ETeTﬁN%W%ﬁ1 Lromeof 1A f?ﬁ(ﬁ?qv |ﬁ§h

70. That is, thﬁg;gﬁg@Sln <§b mhlchgk#ﬁhéy(ni %glgn% g@m§%§§tlc

connecti ve porF e Tl edsing

att ?gpg?eto t heedLumunifg fﬂ@}ﬁ%ﬁﬂm@,m&v@mrﬂomﬂ theame 48.

apparatus main assembly 100 is positioned below the

10 corresponding cartridge compartment. However, the
releasing member pushing member 102 may be positioned
anywhere, as long as the lcocation enables the
releasing member pushing member 102 to push the
releasing member 75 when the cartridge 50 is in the

15 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,

20 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

25 receiving member 70 so that the hook portion 70a
itéelf can elastically deform and can be directly

engaged with the hook portion 48a of the development



as the force receiving portion 775d of the rel easing nenber 75 is
pushed by the rel easi ng nmenber pushing nenber 102, the connective

portion 75&d RefiRkRsMed by 25 the force received by thedQps&isnszst
recei vi ng ﬁ%#t?%@ %75d. As a result, the contact portion. 775b is“

noved away fromthe contact portion 70b of the force receiving 51
menber 70, allowi ng thereby the contact Pértion 70b to rotationally
nove as descri bed above. In this case, the drumunit frame 34 or
devel opnment unit frame 48 is provided with the rel easing portion 775.

However, the S gtr %&%%%BFOQQOQ%% offief; dhan e 1¢rdm Wpkt 1618E. 34
or devel opnent unit frane 48 may be provided. with the rel easing

portion 775. FurthefrthBr} hi-&f@mad) Mentrigukesr ebeasd ) ,mespaer
pushi ng nmenber 102 of the apparatus nmain assenbly 100 is positioned
bel ow the 10 aelrespogdinagbearty indge beonpalemedt vitoweverleashieg

rel easi ng nenber pushing nmenber 102 nmay be positioned anywhere, as

| ong as the | oeabesn enabl @3 2 Heeeasdaw) ﬁ‘&mgéﬁb%?f’ pistithgare®Ber 102

to push the rel easing nenber 75 when the cartridge 50 is in the 15
appar at us ﬁaiﬁm§§§eﬁﬁl§hﬁoﬁﬁl¥%ﬁ%qﬁﬂﬁhq:ﬁ§lWéP8aggﬁ@FTnﬁhﬁﬁh 6&§hing

member 102 may b%ﬂiﬂﬁﬁaxmsgép& &5 9% 1bP8SPaRe APl RS b s

r el easi ng nmenber pUsHi Ng
from the apparatus main assembly 100. More

specifically, the cartridge 50 is provided with a gear
123 having a projection 123a (pin) for pushing the

10 releasing member pushing member 875 in the direction
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

15 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

20 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

25 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



menber 60 to nove the rel easing nmenber 70 by coming into contact with
the rel easi ng menber 70. For exanple, 20 it may be U-shaped in cross
section, instead of being in the formof a projection as it is in

thi s enbodVREAEP/005163  Fyrther, the tension spring 21 rRfHB&008/062251

el im nated by extending the hook portion 70a of the force 25
receiving nenber 70 so that the hook portion 70a itself can

el astically deformand can be directly engaged with the hook portion
48a of the devel opnment 52 unit frame 48, as shown in Figure 16

16(a) and 16(b)). . Further, referring to, Fi es .19 and t he
ﬁel faa)si ng ne é’) co5ifafryestipied & \E?‘icagpé“r%%%i ?Félr‘?‘oéﬁe?rsggﬁ as
a rel easi ng nenbher. _875 i b e e utidq.zi

driving fo?ce,co\g\]h%gﬁe%ge\@c%%pﬁq%%g %é%breﬂr%Ggr%Ie%{u&eorgelilzle aélf))ggﬁbgﬁni t

41 receives fgamthesappag atis IRt RSs8IPLYn 19055e My qpepeci fically,
the cartridge 50 is provided with a gear 123 having a projection 123a

(pin) for pushiengakhgglfedisd easingormpbeconsshiig dwdeer &1%hin the
direction indicated by an arrow mark y4. Further, the rel easing
menber 8755i sepcovodeedrwi th a contact portion 875e with which the
abovenentioned projection 123a (pin) conmes _into contact. Thus, as the
gear 123 is rdRgmedalsof Pidresdi CeetirdfAIe nBF @a e HyPSER "R YoRE mark G

by the
y Electrophotographic Image Forming Apparatus}

Next, the operation for removing the cartridge 50
from the apparatus main assembly 100 will be described.
10 Referring to Fiéure 24, as the door 12 is
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
15 shown in Figure 24. As a result, each cartridge 50 is
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
20 direction to be pulied out {directicn indicated by
arrow mark zl 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
25 first member 60. When the cartridge 50 is in this
state, that is, the state shown in Figure 7, the foice

receiving member 70 is kept in the protrusive position



abovenenti oned driving force, the projection 123a pushes up the
contact portion 875a of the rel easing nenber 875. As a result, the

contact popti { of the rel easing nenber 875 is di om
t he 20 conﬁ%Eﬁ&%ﬁ?ggon 70b of the force receiving nenb?gmﬁﬁ%éﬁ%aﬁﬁ ng

thereby the force receiving nenber 70 to rotationally nove into its
protrusive position. As the projection 123a of the gear 123 is

di sengaged fromthe contact portion 875a of the rel easing nenber 875,
the 25 rel easing nenber 875 is pushed down (in the direction

i ndicated by arr mark .y5) by t resiliency_of.the,tensjq ring
y RS A2 RE TRl eI o sPeahY 2 F i R

22. Thereafter; iving fo ransmited to
the cartridge R0,z {he geaqr a1]r§3143.0mR§?%§§158 oA fhe bl hRA 22

projection 123a of the bear 123, and the cdntact portion 875e of the

rel easi ng nenbgie &3 @0 rBOLICONE rhdibe oMt ast pwbihdds eaith of her.
{Renmoval of Process Cartridge from Main Assenbly of

El ect r ophot ograpitiactl pageibor MadchaAppey at wbdpnt surfaext whikg is
operation for renoving the cartridge 50 fromthe apparatus main
assenbly 160 wir [thee ogpseiFpedida rihieng atex &l gevefaee ¢ t he door

12 is rotational |y noved fromthe shut position to the open position,
the tray suppo?@¥2ﬂ§en§ﬁbeyswﬁﬁpQUQPQHﬁﬂg%eu5&&?6?1?$EﬂeW§§}'%ﬁpthe

2ot o0, (| 1 GaLEH DELLOMIR o Yol PTG BHR | EafbLDeco.
cartridge 50 is mowed Havard, Wil N8 eakdehbegs 14 aYrd Huiclsipg the
phot osensitive drumtherein ¥o separate fromthe transfer belt 19.
Further, as thezCaditrecdgent (ayidstds bpeed bArtlemark z1 (Figure
10 24), the contact portion 70c comes into contact with
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,
15 which is in the protrusive position, is pushed down by
the force receiving member returning porticn GOm; 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
20 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 cpening B80.
When the cartridge 50 is mounted again into the
25 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



20 direction to be pulled out (direction indicated by arrow mark zl
in Figure 24), the cartridge SO changes in state fromthe one shown
in Figure 8 to the one shown in Figure 7. That is, the force
recei vi ng WOrRI®Y0071§3 st ops bei ng kept pressed by the forfédRHIPAIZAY 25
first nenber 60. Wen the cartridge 50 is in this state, that is, the
state shown in Figure 7, the force receiying nmenber 70 is kept in the
protrusive position 59 by the resiliency of the tension spring 21,
as shown in Figures 7 and 14. Referring to Figures 21 and 22, the

force receiving menber. 70 is provided with a contact portion 70c
havi ng a sl antif$@r fheeStanileh RS 108 PHePERPOETT LWidder AT ERe

| ateral surface 70e. Figure §)7 y ?FlCh thet;OQFefreceiv£Qg Q@nber 70
recei ves forcéSFEom PR FBYEe A pl hﬁ RF - ender P667° As the

tray supporting memers; J4, rnge4r§ﬂ‘lgrj 9@ bAckhendh ragt in Jadi cat ed by

the arrow mark zI' (Frgure 1 t he contact portion 70c cones into

contact wi th theitebaecaRCsd Vdd i INERRRE i Bt BRI MY PAUIQNLEBZNEOf the
force applying first nenber 60, which also has a slanted surface.

Thus, as thbe bwayp shppoeleang mepmzaberlldsar enpputieddasntheensibe force
recei ving nmenber 70, 15 which is in the protrusive position, is
pushed down byprrhadgf 8 ceonnatiad ty wosbeeleatinninapbesr /Penabdnz in
the direction indicated by an arrow mark K (Figure 22), allow ng
thereby the f&lé&tiecei ving member 70 to nove under the rib 60m

al l owi ng thereby the cartridge 20 _to _be. noved .out ward of the
apparatus main assgﬂbfgejfﬁf 'fﬁgﬁpetﬁggsg?%??dg%&ﬁﬁ:ﬁ§5n38é8£under

the ribs 60c ANd:OBK. mdil iy Hed:BVbnah: L O%ARRALALYS (BRLY, agkerbl y
100 t hrough the opening 80. en the cartridge 50 I1's nounted again

into the 3b i gege [23 g apparatiednBhok assedd Ypri@@tapbeltbeh ng
renoved therefrom the force receiving nenber 70, which is in the
protrusive pobetfpoa, thandeamvedmpabkr 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 ﬁhe mounting of the cartridge(s) 50 inte the

20 apparatus main assembly, the force receiving member 70,
which is for moving the developmeni 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
witﬁ the prior art (which hereafter'may be referred to

simply as conventional cartridge). Further, wnile the



55 into the standby position by pressing down the force receiving
menber 70. This operation of pressing the force receiving nmenber 70
back into {#cSsd@@RY Position can be easily carried oUcHiprdhsd&BEr
because 5 both the rel easing nenber 75, and the second tension spring
22 connected to the releasing nenber 75, are elastic. In the case
t he rel easi ng nember 875 whi ch nust be nB%ed by the abovenenti oned
driving force, the 10 gear 123 nust be rotated back into a preset
position before the rel easi ng nenber 875 can be noved back into the
standby posi tion. [iger §heasi M. MEIDEm 37 2neaBphsrs0iftad pack to
preset position by manually turning a gear connected to the gear
or with the 15400l a0bpothd didmey r@cetibénbi kehber 70 reMmi@eséni bed

above,

t he

enbodi nent
shut position after the nounting of the cartridge(s) 50 into the 20
appar at us nai resEsgehyl Y00t He ikt eddmgnigCABner™¥®E which is for

novi ng the devel opnent upit 41, is rotated in.th jrection to
its contact poFdhif?eRtty PRIt %ﬁnﬁﬁ&raefgbﬁ?fh lTﬁRﬁﬂQEpﬁgnFH%

41.

10

15

20

25

el ectrophot ographi c i nage form ng apparatus in this
i s istsr webodbe sostithadn.as Thheefooe, 1the sippevedusntaint s

cartridge path than the apparatus main assembly of a
conventional electrophotographic image forming
apparatus. Therefore, the opening. 80 can be made
significantly smaller than the corresponding opening

of a conventional electrophotographic image forming

of

t he
123,

ke
nit

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
electrophotbgraphic 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 is handles by a
user or transported alone.

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

is disengaged by the projection 102 (releasing member



Therefore, the cartridge 50 in this enbodinent is 25 significantly
smal l er than a cartridge in accordance with the prior art (which
hereafter nmay be referred to sinply as conventional cartrid eé. )
Further, wHO280¥WNel6356 cartridge 50 is nounted into thé’cé“blﬁg}“ Pezest
mai n assenbly 100, the force receiving nmenber 70 remains in its
standby position. Therefore, the apparatars main assenbly 100 in this
enbodi nent can be nmade 5 significantly snmaller in the verti cal

di rension of the cartridge path than the apparatus main assenbly of a

conventional el ectrophotographi ¢ inmage formn paratus. Therefore,

t he openigg 8Bu§5h?%ém?ﬁﬁ§?sﬁ@&??h%a%f??g$%¥r%b? ehﬁﬁlPhgsseﬁbf?
correspondi ng .gpeni n of a V 0 c fHHH : J Mmage
form ng apparéf%@?'Fa¥&%g%§ Fﬂ%gggﬁggha%%ﬁfiﬁg’fﬁﬁgtgégﬁ%er 68j%an be

posi tioned si gg'ﬂl&g@pé& yscplt(p,l%c%r the LBEe£ g indePeRatvbBapyt he

counterpart of a conventional electrophotographic inmge formng

apparatus. Thergto¢ eng Lnidie fappakht Usiovah It akserblypl §ngasedend
significantly reduced in its vertical dinension conpared to the
appar at us smai neassenbtitiofwhd chionzentppaad ted estimoplseenllAph$c | mage
form ng apparatus. Further, before the cartridge 50 is nounted into
20 t he appar apusvh#ed- assenbly 100, the force receiving nenber 70 is

inits standby position. Therefore, it | nli kel .Lo be.occur that
the force rece|V|rEPkﬁn?WQﬂ?lﬂﬁnFsaaiﬁeﬁﬁi;:bﬁI%%ﬁﬁ%% B4 tit ge 50 is
handl es by a yser, Of.d ransPYU:Led: 358N G0 A0 (dtRadiTat y2) a

cartridge 950y, which stores the yellow developer.

10 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.

15 {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.

20 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

25  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



In the first embodiment, the releasing nenber 75 is disengaged by the
projection 102 (rel easing nmenber 57 pushing nenber) solidly attached

to the mai frame. In this enbodi nent, however i
cartridge ggﬁ%@ﬁﬁgkﬁred so that the rel easi ng nenber n6¥£2 g$mmana1

receiving force fromthe novable force applying second 5 nmenber, with
whi ch the apparatus main assenbly is provFfded. Thi s enbodi nent
also will be described with reference to a cartridge, nore
specifically, a cartridge 950y, which stores the yell ow devel oper. 10

I ncidental l'y, the descry RtkORo9bathy Scithediamat Wl tnbegssntier ed
around the structural features of the el ectrophotographic inmage

form ng appar afniscH edrhive epbadiinentclodicbyane dpetetent (dgeam.t hose
in the first enbodinment. 15 {Cartridge Tray of Miin Assenbly of

El ect r ophot ogrziphidndmige iBorhtaghdgppar dthes epNexetusefeir i agpemply
Figures 37 - 39, the operation of the cartridge tray 13 in this
enbodi ment wi | 90beddd@ti Beédcapopa wirriang dakBoredeakeet e

under st agﬁ%%g@gg%;agg ags st N8 CRALLAGS, hYnt Fook NP2 CRL HIPRR 20

apparatus main assembly 100). The door 12 is
. rotaticnally movable between a position (shut
position) in which it completely covers an opening 80,
as shown in Figure 27, and a position (open position)
10 in which it fully exposes the opening 8G, as shown 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 projecticns 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 l4c, with which the tray supporting members 14 are
provided, one for one, from the bottom end 14c2 of the
elongated hole 1l4c 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. BAs the tray supporting members 14 are moved

in the abovementioned direction, the projections 14dl



The cartridge tray 13 is supported by a pair of tray supporting
menbers 14 in such a manner that the 25 cartridge tray 13 can be

pul | ed out_of the_apparatus nmain assenbly 100 while remainin )
suppor t ed ‘B’?"P‘f’?@’“flrﬁgy supporting menbers 14. The tray 3&5%?“8?’%23158
menbers 14 are noved by the novenent of the door 12 which can be
opened or closed by an operator (user). sBhe door 12 is attached to

t he apparatus nmain assenbly 900 so that it can be rotationally noved
about its 5 rotational axis 12a (shaft by which door 12 is held to

apparatus main assenbly 100). The dogr 12 isrlro ationally novable
bet ween a posPPPohifenut! FBSiIRECAAT i AXHhi 4R © c&&?ﬁl L&Yy covers an

[ 80, h .1 n _Fi , d_a. it : i b3 10
Cnownioh i1 1 aPpyobkpd dnia® ik o R o AT | Fhe PR AT

When it is Negggsary, th{dkaneubpAnYaEas tfd G0% Qenbay! Bhgoes Tn L he
apparatus main assenbly 900, the door 12 is to be rotationally noved

fromthe shut p16vpasi!i @erkerihg EPE Qo Liconeads §hbdiiaphol2 is
rotationally noved, a pair of projections 15 (connective pins) with
whi ch the soof012has Pred dedtiones that his.cltockWosézdntetti on about
the rotational axis 12a, while noving in a pair of elongated holes 20

14c, with whi gacthens r/alugser £0AgS medtreraiel #i298TaL 0§ FERIR™ one f or
one, from the. btgom,end 1462 of the el ongatsd hole 14g, o the i op

upward from the horizontal section 107al to the
horizontal section 17a3. Therefore, as the door 12 is

10 moved to the open position, as shown in Figure 38, the
projections 14dl and 14d? 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

15 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
members 14 moved all the way in the direction

20 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 is
a partially cutaway perspective view of the image

25 forming apparatus after the cartridge tray 13 has been

pulled out of the apparatus main éssembly 300 to its

outermost position.



el ongated hol e 14c, as shown in Figure 38. As a result, the tray
supporting nmenbers 14 are noved by the 25 projections 15 in the

di rection {;Rdj by an arrow mark zl. As the tray syRR@pidfes2251
menber s 14%9%@5@%@%% in the abovenentioned direction, the project?ons

14d1 59 and 14d2, which project fromeach of the tray supporting
menbers 14 are gui ded by the gui ding hol & 107 with which the
apparatus nmain assenbly 900 is provided. Referring to Figure 26, each
guiding hole 5 107 has three sections, that is, two horizontal

sections 107al and nE}¢33irhandasseidiagamlanyeebirenidgdazx The
di agonal section 107a2 extends diagonally upward fromthe horizontal

section 107al daxrtiiielgesr ezenhalnsattirow Yha3appbhesthormeyiras t he door
12 is 10 noved to the open position, as shown in Figure 38, the

proj ections l4dkemirdy1289 wiél g dabdibese gReEemginwite Fagure 39,

sequentially through the horizontal section 107al, .di agonal section
107a2, and horiPfoRRaItradgei brriorhds fude PHENERAY SUPPGT ti ng

menbers 14 are first 15 noved in t.he direction i,ndicated e arrow
Tereon el B2 el el U 36 £RY, HELERIGE Y il

L
I h ect’i on i ndr cated by an arrow

mark yl, that j I hecty v f M t | t
19, Wth the (oY s0aber Ping nonte e franatq SR bt RRGR, 28

direction 20 igitcahednByopbe S640 oMl KTéred hgecardhd dgert 12yid3

can be pulled out of the apparatus nmain assenbly 900 through the
openi ng 80 i n tichéedimbeeti ontonche atted ppsanianr ew seewn O FHgugkown
in Figure 39. Figure 42 is a partially cutaway perspective view of
the image 25 for-ni Ay Hppaeriud Zaficemovad, careh i g AF I8ChasNHeen
Bg;!??ogPHOOf]%h%fa%ggr ggg ??uangifﬁgpk%egggu% eééfoé&g£§£DSt
| direction about the rotational axis 1Za, while moving
in the corresponding elongated hole l4c of the tray
supporting member 14, to the bottom end 14c2 of the
elongated hole 1l4c, as shown in Figure 37. Thus, the
15 tray supporting member 14 is moved in the direction of
an arrow mark z2 by the pair of projections 15. Thus,
as the door 12 is moved into the shut position as
shown in Figure 37, the projections 14dl and 14d2 are
guided by the guiding hole 107, that is, the
20 horizontal section 107a3, diagonal section 107z2, 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
25 direction to move closer to the transfer belt 18.

{Positioning of Process Cartridge Relative to Main

Assembly of Electrophotographic Image Forming



60 Next, the case in which any cartridge or cartridges are
nounted into the apparatus main assenbly 900 will be descri bed.
Referring to Fiqgure 39, the cartridge tray 13 is to be pushed into
the 5 appa}l%tzl(] %% assenbl y 900 in the direction of t MEPIOBRO 2y K
D2 through the opening 80, with the door 12 kept in the open
position. Thereafter, the door 12 is to &e noved into the shut
position as shown in Figure 37. As the door 12 is noved, each of the
projections 10 15 of the door 12 noves in the counterclockw se
direction about the rotational axis 12a, while noving in the

cor r espondi ng?#8P8R§AEEYH hol e 14c of the tray supporting nember 14, to

the bottom end 14c?2 of the.el ongat.ed hole 14 asc:sh j Fi re 37.
Thus, the 15 tray éﬁﬁ%brﬁ%%rrnjé & igiuge%m\gléd ?%’tﬁ@pd%gec%r?%nﬁdf

an arrow mark,.z2 Bgsﬁbﬁoxpﬂc{_@f Q{é)jc%crttir(iﬂ%el_@50”@9%@73/??%56@]@, dpay.,12

is noved into the shut position as shown in Figure )

projections 14dd 8pdxl4d? e aPpadadubymé e ey RoloewliQT, bé hat
is, the 20 horizontal section 107a3, diagonal section 107a2, and

hori zont al sseaksonit®Fal Reifrririieg| tstetywradd?, Ther epparatihanaimay
supporting nmenbers 14 nove, first, in the direction of the arrow nmark
z2, and then, asaerhdy d?@citd droyidedevath oW el & PaitrgatfPYr t he 25
direction to nove closer to the tran feigmbelt 19. {Positioning of

Process CartrPaESREFathve HRD T3~ 0T % &P ERET 08P aphi ¢
| mage Forn]ngpoﬁ%iégga§§§émﬁbr positioning a cartridge 950 relative

to the apparatus main assembly 900. That is, each

10 cartridge compartment of the cartridge tray 13 is
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

15 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

20 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.

25 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



Next, referring to Figures 31, 35, 36, 41, and 42, the positioning of
the cartridge 950 (950y, 950m 950c, and 950k) in the apparatus main

assenbly 900 ddosRg S described. Referring to Figure 4gvy fpbRsios2rs
apparatus main assenbly 900 is provided with nultiple palirs (four

pairs in this enbodi nent) of cartridge positioning portions 90la for
positioning a cartridge 950 relative to fhe apparatus main assenbly
900. That is, each cartridge conpartnent of the cartridge tray 13 is
provided with a pair of cartridge positioning portions 901la, which

are located at, the | %ng&g\t’\%&?ﬂ&&c&i ofs Lhe. RALEESPONEiAG Campar t ment

one for one, interns o e direction parallel to the |Iengthw se
direction of 1 ithe igarbli Agei APhnd FcdcRBAPLIyLOg SSEtEbic Mmekbe r
transfer belt 19. Referring to Figures 41(a) and 41(b), the main
assenbly 900 i@ alysatprovided:ivd tiovenrece appkiiendosecchd Bbeabers 61,
whi ch are | ocated above the tray supporting nenbers 14. Each force
appl yi ng 20 seconmgarenbemesider sbdrigyirdeyifgethvathor @Ry, ithbdGh
whi ch a force applying second nenmber supporting shaft 55, wi,th which
the appar afus e $URPSEHBRY YALG & prisvitdededr sapdi? (P HRAACAE v

suppor (. Lhe Torce ARP) YL08, SEEPDL,ooen A ZALC LD Sl | e

mechani sm f or Hidvi g-secon y “using the

moverrent of the 490 12 bl Lo bp dessribed: ndigforge appbyinggsegond

62 nenber 61 is C connecti vé nenmber 62, which is for
nmovi ng the forgg aRplayi Ngssesenthdrenien s6hobgduttbm zing dgem novenent

of the door 12. The connective nenber 62 is provided with a hole, in
whi ch 5 the suyppdittiong tehahe Hhut pdsittied, &hd arayipporddmgngi n 62b,
which fits in an elongated hole 14b (Figure Al (b)) of the tray
support i ngonentsaroer4 1ARepees | Hy the Pigecéiap 1adleneedddt M2 is noved
fromthe open atprozx."soimTt im%rJ]:kt 82t r(lgigslncl'let 4985,' tw %g’ebgzhgh}e rs?i}/ppsou 1%rgt brjl.g
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
15 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 whnich
is in connection to the force applying second member
20 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)
25 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



10 menber 14 noves in the direction indicated by the arrow mark y2
(Figure 41), whereby the supporting pin 62b in the el ongated hole 14b
is forced to nove also in the direction indicated by the arrow mark
y2. As a r¥OPP0%d connective nenber 62 is rotati onalAGHIREPEA623Y
about the supporting pin 62b in the elongated hole 14b in the
direction indicated by an arrow mark Z (figure 41). Thi s
novenent of the connective nenber 62 which is in connection to the
force applying second nmenber 20 61 causes the pressing portion 62e,
with which the connective nenber 62 is provided, to press on the
force receivi igtourpatecBlal tinHileh destaigae t POI L R IR NG POLFESBe of

the drumunit frame 34. Therefore, the cartrjdge 95 my %S.in t he
direction (doﬁ%ﬂérH}t§5w?+ﬁﬁ(ﬁﬂ?ﬂfﬁ@?rﬁﬁgSa??%ﬁf%ﬁﬁﬂé%%? iﬁ Fi'gure
41(b), i th trjd itiopj i ( Ei

Wi i oh e nemgvanean Aoy Rebnt ot kAR 338 L5 B

with the cartrjdge;pasit i on g PUS ipR Qg{léra\éw nva’ﬂrp!astslaﬁbagpao@t us
mai n assenbly 900 is provided. As a result, the cartridge 950y is

properly peasitiragader e} ati ve to the apparatus nmain assenbly 900
5(Figure 6). The other cartridges 950m 950c, and 950k al so are
properly positionetheebthéwecdttigeappalat uss i mras oyl @100 in
t he sanme manner as the cartridge 950y is positioned as described
above. 10Ref erengrepeFl yupesi Bmnadd rgéative tarths dgeagssysi gain
provided with a spring ,. Which is between the force applyi second
nenber 61 andaééﬁﬁéi¥i3€§ﬁghﬂ§FaéfmmTW8n§ﬁ¥i$%q%EEf?rgﬁg§8¥tggo%y t he
supporting shaft ?éit§89e'%miﬂgﬁﬁﬂﬁgﬁh Whihe the 15 pressing portion
62, an

62e of the conneBt T ve" henber _ the projection 6le of the force
appl yi ng sgcond mﬁ@@érﬁgn%lwlﬂem@lsl ¥5 LRE sPpaltal usireiagassenbly

900 may be structured so that this spring 66 directly presses on the
force receivi ngosutsapecoiddéderidhum gpicingréfe.which is between
the force applying second member 61 and connective
member 62. The spring 66 is supported by the
supporting shaft 55, and is in contact with the
15 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.
20 {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,

25 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



20 {Operation of Force Applying Menber} Next, referring to
Figures 43 and 44, the operation of the force applying first menber

60 wll bew‘i‘ﬁ%@/dof%g Driving force is transmtted fro 3.
25 which is a mecEanl cal driving force source w th whi ?(ﬁ/ﬁﬁo@fosz& P

apparatus main assenbly 900 is provided, to the gear 112 through a
gear 111, as it is in the first 64 embo@tment. As the dri vi ng force
is transmtted to the gear 112, the gear 112 rotates in the direction
i ndicated by an arrow nmark L, rotating thereby the cam portion 112a,

which s 10t eQralo Mkcl 15083 bldyiRakSPol Nid NEhBEtbaNto. the

i ndi cated by the arrow mar di rectio e camportion 112a is in

contact with tfagMaVbNg+her§&aF ecel VidietRRr tihoBn&0d: reddibrvhi ch the
force applying first mermber 60 i's provi ded. Therefore, as the cam

portion 112a rioidlcesedt be dorLerapplatikng, 1@otht $tg memdesby6Q hies camved
in the direction indicated by an arrow mark E or B. Figure 43 shows
the case in whricdttine 1idsceviappl vingd rtiqgse Ineiber tls® e Hden noved

furthest in the direction indicated by the arrow nmark E. Inthls
5 also in the direction indicated by the arrxow mark

direction. 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,
as the cam portion 112a rotates, the force applying

10 first member 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. In this

15 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

20 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

25 development roller 42 to separate from the
photosensitive drum 30 (Figure 34). This position of

the development unit 41 will be referred to as



15 case, the devel opnent roller 42 and photosensitive drum30 is
still in contact with each other (Figure 33). Figure 44 shows the

case in j _force applying first nmenber 60 has b v .
furthest%%[hﬂé?%g?lﬁgcti on indicated by the arrow mark %ﬂ(ﬁ%@g{?@bjo
case, the force receiving nmenber 70 is under the pressure fromthe
rib 60y. As the force receiving nenber 7@5is pressed by the rib 60y,
it causes -the devel opnent unit 941 to rotationally nove about the.
rotational axis 946b (axle), causing thereby the 25 devel opnent
roller 42 to sgparate.fromthe.phptosensitive drum 30 (Figure 34).
This position o eqaffg%dg\‘?e%ﬁﬁgﬁ?nuhit 41 will be referred to as 65

rseparative positiGiise cne Yl £addiDsRALL h898aOB0d Scyved |nto
t he apparatus main assenbrly 900, the force receiving nenber 970
remains in itsyslandhy Rasht hofedikl W ,3the Sofbereéesesiddrie force
applying first nmenber 60 and force applying second nmenber 61 can be
posi tioned si gmndeaanst/i0y rehases fo ibe s@andbydgesiaton Wiktibowne 31).
allowing themto interfere with the cartridge 50 during the nounting
of the cartyri djersgoreonpheeliorer 1Privdngofht ek pagikenfot and
conventional ipmage formng a par%g)g%, making it possible to mnimze

wast ed space, RH&eNGPPEYERBY BBYP TREE £6 SPPNPT i R TP duce t he
apparatus mai n,assenbly, 990§ n.verdl Gyl digepshn. ndRescrikilen of
Mounting of ProcEed EaPFHY dGe”THt o 3
allowing them to interfere with the cartridge 50
during the mounting of the cartridge 50, compared to
10 the counterparts of a conventional image forming
apparatus, making it possible to minimize wasted space,
making it thereby possible to significantly reduce the
apparatus main assembly %00 in vertical dimension.
{Description of Mountlng of Process Cartridge into
15 Main Assembly of Electrophotographic Image Forming
Apparatus, and Operation of Force Receiving Apparatus}
Next, the operaticonal sequence from the beginning
of the mounting of the cartridge(s) 950 into the
appératus 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 ocut of the apparatus main assembly
900 to its outermost position that each cartridge 950
25 can be mounted into, or remcved from, the cartridge

tray 13 in the wvertical directicn indicated by the

arrow mark C.



15 Main Assenbly of El ectrophotographic | mage Form ng Apparatus, and
Operation of Force Receiving Apparat us) Next, the operationa

sequence f@MybdARsR§i Nnning of the nounting of the cartgd@aeieshe350
into the apparatus main assenbly 900, to the separation of the 20

devel opnment roller 42 fromthe photosensitive drum 30, wll be
described. Referring to Figure 40, it is®after the cartridge tray 13
is pulled out of the apparatus nain assenbly 900 to its outernpst
position that each cartridge 950 25 can be nounted into, or renopved

from the cartri dggfgéeytﬂé ddurddiegv ekt Lal c&i¢ecidan)i ndocahed by
the arrowmark C. 6 After tthe nounting of the cartridge(s)

950 into the gaktbhdge:ddaydsds e tehar takdgeddes ayral3 1i3s isotbebanved
into the apparatus main assenbly 900 in the direction indicated by

t he arrow D1, nibkedughts hehd apgpenmiangs8Baifhassemyly PUthiie &hbodi nent,
each cartridge 950 is horizontally noved into the apparatus main
assenbly 900, direstipe Hidiewatiash bwhitbs RErPWt Y sddti™eR thPoughl y

perpendicular) to the axial line of the, photosensitive_drum 30.
10Ref erring t GPEPGOEBU0, THRE &ért?"i‘dblélgﬁéaqumﬁﬁ‘ nt 88“Rost

downstream in thgégégéréﬂge@§ﬁ%%i%%gkg%ﬁgrﬁﬁvgi;%ﬂ§>45%e%§F99a£Hs

whi ch the car A" ray I S move e apparat us n assenbly

900. That is, a§yt %gs&%wimﬁ: tedy L3el 8iPasHRsh iwHient he appar at us
15 main assenglly 900, the cartridge 950y noves below the force

appl yi ng secongteerbef sofdkK, (&leghlangetpemdftglae 39 thei eriale to
act on the other cartridges, that is, cartridge 950m 960c, and 950k,
respectivel y, land aksthe hsidwsehsitiilye 60k $0c, and 60m of the

10 Referring 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

15 main assembly 900, the cartridge 950y moves below the
force applying second members 61k, 6lc, and 61lm
{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

20 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 9G0, the cartridge 950m is mounted second

25 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



20 force applying first menber 60, fromupstreamto downstream
Also in ternms of the direction in which the cartridge tray 13 is

noved into atus main assenbly 900, the cartri I.S.
nount ed se%%ﬂ@m%@9%§0n1the downst ream end of the cartrﬂggggaggybig.
Thus, as the cartridge tray 13 is pushed into the apparatus main
assenbly 900, the cartridge 950m noves be&l ow the 67 force applying

second nenbers 61k, and 61c (Figure 39) which are to act on the other
cartridges, that is, cartridge 950c and 950k, respectively, and al so,

bel ow the ribs. 60k and.60c of the force a in irst A.nenber, 60

Fr om upst r eamied oaRELY Sty wecond mangerPBLK, Hthd (3% (R4BRERCI9R
whi ch the cartyi.dge a i d_i Jgﬁﬂf; t kp assenbly
900, the cart%&&%@ Sg%cgﬂiggg%ggﬁﬁ% Pﬁgégoéggtapp fﬁng%ggzgﬁa menber s

61k (Figure 39h ehiaRei 5560 Y adok, ORebPecODRKLy, anthal3go, Db Dy t he
rib 60k of the force applying first nenber 60 fromupstreamto

downst r eam the rilbseoVerand redcerifs theé fhecdiamdtvion ifarwhi ch t he
cartridge tray 13 is into the apparatus main assenbly 15 900, the
cartri dge 950kemberpiht Bbmpatstussir sandodheisreays t he cartridge tray

13 is mounted into_the apparatus main assenbly 900, the cartridge
950k i s moved far Bhédgh? iR S APBafattct iRl nradddrh ¥h800 for the

force receivin mher 970 ta, move belowh he}Iorcea%Ot%ngXing first
member 61Kk, mﬁggggggg?otﬁﬂ s bt H‘é’vggrfr%%gte Q5H -G Upstream to
downstream assembly 900, the cartridge 950c moves below the force
applying second members 61k (Figure 39} which is to
10 acts on the 950k, and also, below the rib 60k of the
force applying first member 60 from upstream to
downstream.
Moreover, in terms of the directicn in which the
cartridge tray 13 is into the apparatus main assembly
15 900, 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
encugh inte the apparatus main assembly 900 for the .
force receiving member 970 to move below the force
20 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
25 1is, the cartridges 950y, 950m, and 9%50c, are the same
| as the cartridge 950k. 7

That is, if the cartridge 950 were designed so



Regarding this upstreamto downstream novenent of the force receiving
menber 970 bel ow the force applying second nenber 61, the other

cartridges,, t is, the cartridges 950y, 950m and he
sane as thgoczgggtﬂro?z%ae 950k. That is, if the cartridge 9]%(5)'9%?0%%&2%1

designed so 68 that its force receiving nenber 970 renuains

projecting while the cartridge 950 is no¥éd into the apparatus main
assenbly 900, the force applying second nenber 61 and force applying
first nmenber 60 woul d have to be 5 positioned higher than where they

are in this emhpdl Rl £okBOLORL; hPLRABA: NG Loh&Ed G581 NcRIng

menber 970 frominterfering w g€ force applying second nenber 61
and force applyHing khestarerbege 6650 it whivederhedi peatapdrwaer, the
cartridge 950 is 10 designed so that the force receiving nenber 970
is kept in itsnsinamdisygmpasi 00N, thdaforics, appéypogi $e¢ormnad mantnegh 6ilt
does not project, the force applying .second nenber 61 and force
appl yi ng firstantefogce6eppininhe positt insmbgrclb8sepuld hae dar O dge
pat h, because the 15 distance by which the force receivjng nenber 970
proj ects ddes Bt tAeBgd: BigRet akedn i'HeF cSREYIBFEL +Bn M 4%h ot her

SRR AT LR LRGN T R
mounted into %@%ber 970 from interféring with the force applying

second member 61 and force applying first member 60.
In this embodiment, however, the cartridge 950 is

10 designed so that the force receiving member 970 is
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

15 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 270 remains in its standby
position while the cartridge 950 is mounted into the

20 apparatus main assembly 900 makes it possible to
reduce the apparatus main assembly 900 in its vertical
dimension. Further, referring to Figures 3! and 32, in
this embodiment, the force receiving member 970, force
applying second member 61, and force applying first

25 member €0 overlap in terms of the direction parallel
to the axial line of thé photosensitive drum 30,

significantly reducing the cartridge 950 in dimension



20 apparatus main assenbly 900 makes it possible to reduce the
apparatus main assenbly 900 in its vertical dinension Furt her,

referring Fl gur 31 and 32, in this enbodi nent,

recei ving %@H%%ﬁﬁﬁgg, force applylng second nenber 61, %ﬁﬁ@5ﬁﬁwgﬁfﬂ
applying first 25 nmenber 60 overlap in terns of the direction
parallel to the axial line of the photosensitive drum 30,
significantly reducing the cartridge 950 in dinension 69 in ternms of

the direction perpendicular to its |engthw se direction.

Furt her, referrln to Figures,31 e pr.essing
portion 6le of 't rP8r8t gﬁ RN %fgiggoﬁﬁrgengﬁ%% a%?“%&ﬁ%% into

contact with gg%g%gggggtdppé%$§ﬁ1975b (Figures 32 and 36), and

presses the contact portion when the contact portion 975b is in

the first positionplEtedte Sdrandnddoro Fhghres, 311 33 Wignahbess,
contact portion 975b is in the first position that 10 the cont act

portion 975b reeepressengepaatidorde esecbadfexterarglfiogcepcoAs the
pressing portion 6le presses on the contact portion 975b, the

rel easi ng ﬁenﬁ@meISGRsC@W@%ﬁgﬁge@OmﬁéﬁitHethoﬁ@% FatEaki Rgridaber
970, and the relea5|ng menber 975 noves to the 15 second p05|t|on

(Fi gures 32 arifd>86)Fignees ot ™hpl®yin Sngeﬁﬁﬁﬂsﬁrﬁlﬁ Epteqt th| s
erbod Tent 1S SRR £k L0441 ) BERLAS. TEIDEL US4 TEgeE 107
from 20 the foncg.rg68iviow MEBReL %Zoan8h§5fpr@%aEegglViﬂgls when
the contact portion 975b is in the first position that
10 the contact 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
15 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
20 the force receiving member 270, 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
25 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



menber 970 rotates about the force receiving member supporting shaft,
noving out of its standby position, that is, in such a manner that

the conta i 70b of the force receiving nenber i
fromthe ggogg@é'%%%ent unit 941, that is, in the direé??@%ﬂ?g&%gﬁse

the contact portion 70b to nove away fromthe rotational axis 946b of
t he devel opment unit 41 70 (active position). The inage form ng
operation which occurs thereafter is the sane as that in the first
enbodi nent, and therefore, will not be described here. Next, the

oper at i f i t he. L 59 fr. i
D cenbl v 900 WPELIES Heterifhy | TRE Tnged b3l LS - PRAE BSEL T

the shut posi L0l Lochifo AL RASihORanknes ONLE APRINY 14 -sgCond

nmenber 61 rotates fromthe position shown in Figures 32 and 36 10 to
the position ghewhihenEi wr@s Ik aade35wi W thot e damvermeRt béréhe

force applying second menber 61, the pressure having been kept on the
rel easi ng nenber 9ibxby tihe dmree iappEyrngesecony rrenvart@idgss
renoved. However, the force receiving menber 970 is kept in the 15
pr ot rusi vespo®is0i mobythdeapresidtvenayiof ashemahy i Yy will be
described.
As the door 12 is moved from the shut position to
the open position, the force applying second member 61
rotafes from the position shown in Figures 32 and 36
10 to the position shown in Figures 31 and 35. With this
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
15 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
20 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
25 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



921, as shown in Figure 33. Referring to Figure 36, the force
receiving nmenber 970 is provided with a contact portion 970c having a

sl ant surface ich is |ocated opposite fromthe | ateral f by
whi ch t he ‘%@@%8%1}3? ecei ving nmenber 970 receives force%ﬁct]‘g]ﬁqoﬁgﬁ%?’&rce
applying first nmenber 60. Thus, as the cartridge tray 13 is pulled
out in the direction indicated by the arriow mark 02 in Figure 39, the

force receiving nmenber 970, which is in the protrusive position as is
25 the force receiving nenber 70 in the first enbodi ment, cones into

contact with the force, receiying nenper turnin [ zm 60zcy,
and 60zk, wit oﬁﬁ?cﬁp?%%”“?f%r orggggﬁﬁléﬁhényéf%%%ﬁgnggrggﬁ?'and i's

pushed down, Qg&ﬂ?hgiic%igfg p%%%sbQYtB%eriﬂsbSaoﬁerm@OCanén@o}@,Ok1

enabl i ng t her eby € 950y to be moved dut of the apparatus

mai n assenbl y 0801 t Ag ot ddie toReobRgr88ge 50 Waschiebrgvaloye: dhe
cartridge 950 is structured so that it is when the door 12 is noved
to the shut pohetappasdtesr mdien carstenbdge0950haveghmoihg exhaming tBle
apparatus main assenbly 900, that the contact portion 970b of the
force recebving nelbeteonoifast abovapvihg tadet delgel pRehms unit 941
projects outward fromthe devel gpment unit 941. Th?retore, t

cartridge 950SFEUSHYRY iTaithadF dfmlPerneh W do0d 14i ArEnBP o ﬁﬁhn a
ti | tridge. Further,. . wh h tr] 50_j d
convent | ona fﬁ%uéﬂm iepos:L rlo&g%;tsag?h%sceq%gtrlfdée%g%58 9. L S o

into the appara n asse rce recéiving nenber

970 remains i Anfheqsd aélﬂ%ﬂ:a‘f}%%i WhQR- adNERSl LI, t REacaLhE @At h 1N

the apparatus nain assenbly 900 can be less in vertical dinension
than the cartpbégeopadtowioft k@eMibAcasserdilwingf nambanvend i el

el ectr ophot ographi ¢ i nage form ng

10 moving the development unit 9241 projects outward from
the development unit 941. Therefore, the cartridge 8950
is significantly smaller in vertical dimension than a
conventional cartridge. Further, when the cartridge
950 is mounted into the apparatus main assembly 900,

15 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

20 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

25  reduce the apparatus main assembly 900 in vertical

A dimension.

Further, when the cartridge 950 is outside the



20 apparatus, and so is the opening 80 than the opening of the
apparatus main assenbly of a conventional el ectrophotographic inmge

appa L | ectr
051 1 onoaWO BRPS158  ho cart ridge path, making |t posohal BXIGUGEY

posi ti oned
reduce the apparatus main assenbly 900 in verti cal

di nensi on.

Further, when the cartridge 950 is outsidé the 72 apparatus nmain
assenbly 900, the force receiving nmenber 970 remains in the standby
position. Therefore, the force receiving menber 970 is unlikely to be

damaged whil e the cartridge i e e . O
transported al%?Pe‘a:ra[%llﬁﬁDﬂggpel %%Q%B%L*]%'LW £ 5g%r %?%egl‘?lom{ ?le )
present i nven%ﬁe%g;ee]{ tg7igS rQﬁ§§ﬁQ' 85 Hihd edUGRIDYN pSLIL16n PT Q88ES fore,

cartridge, the ectrop

ot ographi ¢ phot osénsitive drum and

devel opnent ralHerrdfcewkicebi¢ang heendeac e G nscantlakélwitd leach ot her,
or separated fromeach other, and also, to reduce in size an

el ect r ophot ograxphiiged wagéef dhei o apipiyeatadd i bhnehpd 0y 4 hseahove
described 15 process cartridge. Further, it is possible to

5 or is transported alone.

[INDUSTRIAL APPLICABILITY} [

According to the present invention, it is

possible. to reduce in size a process cartridge, the

10 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

15 process cartridge. Further, it is possible to

structure the above ‘described process cartridge s0

that when the cartridge is transported alone, its

force receiving member for separating the development

roller from the electrophotographic photosensitive

20 drum is unlikely to be damaged.

While the invention has been described with

reference to the structures disclosed herein, it is

nct confined to the details set forth,

and this

application is intended to cover such modifications or

25 changes as may come within the purposes of the

improvements or the scope of the following claims.



structure the above "described process cartridge so that when the
cartridge is transported alone, its force receiving nenber for
separating the devel opnent roller fromthe el ectrophotographic

phot osensitive 20 drumis unlikely to_be damaged. While the invention
has been described with reference to fHe structures disclosed herein,
it is not confined to the details set forth, and this application is
I ntended to cover such nodifications or 25 changes as nay cone within
t he purposes of the inprovenents or the scope of the follow ng
claims. 73 Clains ., 1. A process cartridge detachably nountable
to a main assenbly 6¥aﬁﬁﬁelectrophotographic | mage form ng appar at us,

conprising: an el ectrophot ographi ¢ phot osensitive drum a
devel opi ng rol Ler A proatss ebdpidgg detackiably masmsable to atroain assemdly 6f med
on sai d ehewlecipdpticiggephic imhge dsentig dpparstuscomprisiog: f r ame
supporting said elgafél-enbphotigaphic pHR6QERANC diven;

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

a drum frame supporling said electrophotographic photosensitive
drum;

a developing frame supporting said developing roller, said
developing roller being movable relative to gaid drum frame between a
conlacting 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, wherein said force receiving menber is capable of taking
an operating position in which said force receiving member protrudes from
said developing frame, and a stand-by position in which said force receiving
member is retracted from the operating position toward an inside of said
developing frame, wherein when said force receiving member is in the
operating position said force teceiving member is capable of receiving an
external force to move said developing frame from the contacting position to
the spacing position; ,

" an urging portion for urging said force receiving member from
the stand-by position toward the opcrating position; and

an engaging porlion for engaging with said force receiving
member to hold said force receiving member in the stand-by position against
an urging lorce of said urging portion.

2. A process cartridge according Lo Claim 1, wherein said engaging
portion is disengaged from said force receiving member by receiving a
second external force. '

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

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

5. Aprocess cartridge according to Claim 1, further comprising a
releasing member movable by a second external force o release engagement



drum a devel opi ng frane supporting said devel opi ng
roller, said developing roller being novable relative to said drum
frame between a contacting position in which said developing roller
is in contact with said electrophotographic photosensitive drumand a
spaci ng position in which said devel opfng roller is spaced from said
el ect r ophot ogr aphi ¢ phot osensitive drum a force receiving
menber provided novably relative to said devel oping frame, wherein

said force receivin capa t aki ng an o erating

osi t1 on | HFEER AL PRERRG PR SR AR g tarb e Fe s BB oo s d
devel oping frame, and a stand-by position in which said force

recei ving nenbé. iA pretesacaeitidgecacobdingrer@lizimd, pdféreirosaid engedingn

i nsi de of Iﬁﬁh@nciﬁmthgpﬂnﬁltﬁrsamelmetrrbmmn said force receiving
nmenber is’in the operating p03|t|on sald force receiving rrerrber S

capabl e of rec % an extern forc ve salvg devel Q frame
fromthe contacti r@ 5%%%5&03 HI e’tﬁ?&o Bl tp IBHB@ peremn Sa' re CagNg
urgi ng pomémbet i providedymmiably onsaid dewslopig fremiser from t he
stand-by position toward the operating p03|t|on and

hord satd for 'ﬁi”ré“éé.‘iﬁ%%@%“%%%ﬁﬁ 2 A I° Rath it EHE*{“ g

orging T 0€E8" B SEEY g GG, DFeshfrom the @%ﬂ%#ﬁﬁﬁw@ﬁ? APparghss 10
accor di ng Teiate byl which saideaigaging po—inguigi mavebia dtsmlg@gwﬁmg@z darce

from sai d1é¢m¢m membermhrmrs‘aai plncese caitdipg ismpaataiieesdid mah
force. assein apﬁhgl’l dge according to Claim 2, V\/nerel n said
engagi ng portlo |s p |ded on said devel oping frame.

process cartrigge jaccordin ein sa| d en ortlon
i's provided ong'sa %ﬁﬂ’ag“ wﬂ“éﬂg%ﬁ ‘?’Pg;&gcl: %%%%Pal ng
to O ai m POTtQR isiamee ﬁﬁwilgﬁa%ma QLAIERE RS $al QEIS WCBVMIBE second
external fangberio hallsast fergagesivmg membrstingbe e@adebyepga@mg

portion and said force receiving nenber. 6. A process cartridge

according to Ci@u m%m\eeﬁ@alm Gcenanss RICRART | ORhbfeih JaRBforbe Wi L h
said rele r recelves- &lgﬁﬁfib % Wﬁ:‘rgg flgjm &b m

o B3P
devel glro,elnelqtpgﬁgmova % 11? the mam assen%lo e apparatu$ when said process

cartridge is mounted to the main assembly of the apparatus.

11.  Aprocess cariridge according to Claim 2, wherein said engaging
portion contacts to the main assembly of the apparatus and receives the
second external force when said process cartridge is mounted to the main
assembly of the apparatus.

12. A process cartridge according to Claim 5, wherein said releasing
member contacts to the main assembly of the apparatus (o receive the second
external force when said process cartridge is mounted to the 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 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 opposite a side of receiving the force from the
force applying portion with respect to a direction in which said process



8. A process cartridge according to Claim1, further conprising a
gear for receiving aidriving force fromthe main assenbly of the
apparatus to rotate, by which said engaging portion is noved to

di sengage fromsaid force receiving nenber, when said, process
cartridge is mounted to said main asséRbly of the apparat us. 9.
A process cartridge according to Caim1l, wherein said engaging
portion is urged in a direction for engagement with said force

recei vi ng nepgfr to hold sg&d force re ?gvin nenbe he st and- by
posi tion. cartridge passgs throughanapening of the axHAARET By L6 20PaEHEs of 1
said force receiving nenber receives the external force froma force
appl yi ng nenbds5, prAprdegssmaviailge aostordiagnte (lawnsknhetenf sdildorce

t I
appar a g;pﬁé@@i@&j@hﬁnﬂb&%ﬁﬁérﬁ"th@gﬁnﬁsb@é&;&i%ﬁ 5&dt ScéE%'d’l >

e acc
wher ei n saf e é H.%ge 13.9%%%§B%§%? Wﬂégﬁ%&ﬁ“@?

appar at us mdi%ggm glae s@bﬁﬁﬁt@%{‘@hﬁéﬁal fdresestrantirityd Pdlsp?ﬂ@
car tri dge toshemuinedsembiyhef fimi apasstusbl y of the apparat us.

A process cartri dge accordi ng to Claimb5, wherein said rel easing

menber -cont aC‘lP fo g{géj %b%rcﬂhg%@?%lﬁ alr%l&b?cﬁf’s gﬁ?ﬁﬁe the
pd;s

second ext;

TR N asse %‘r%s afe are r?ga&a ggF ggsto eg.p eaboutta
accordi ng'® @W»ﬁl dfares ’?&PH“F%W J@.mm@r fomdhe |
provi ded viptakon axaniméhe aperatiog Fostiion fac the h¥ pesitiPmassenbl y
of the apparatus to nove said force receiving nenber fromthe

operating posiyj o ﬂymﬂuﬁﬂﬁd b atdoRbin® @ Olaign 1, whereinkaid dmihocess
cartri dge @ageog O[S’tﬁ“té fbtga?:' a i ]:()J%’:S éﬂs‘i‘tﬁ@ﬂﬂnﬁ?ﬁﬁﬁ% o?(éré \%Puf

di sposed in a opposit recei ving orce

force app B portlon Wth respect to a direction in Wmch sald
process * 75 cartridge passes through an opening of the nmain assenbly
of the apparal8s. A prockss carixdge assordang to (isinad cotdirgig shid Gbwiloping
wher ei ns@iathd QifSoriCRRAMbIRsABRSLIRShE b ier b vidifoBi BRgkRY.
position, saal d piﬁﬂ)cess carpglsdge to (Qﬂ gl tﬁré ?ra dr}ﬁagsgrrgl@gof t he
appar at us movied, 10 operati n osition fr st and- by
oot on whent Yai ATpBrE0EL AR hindd BiRER i hE e
of the apHﬁ?&?BE‘awcor 1pg mafe apBRTAFYSIERIMABHEMEHi ng to daim 1,
wherein said drum(iyamovable ﬁypaagphengpm@bu,ane are rotatable
relative to each. ¢fiperowiiing neanss ati on axi s, and said force

recei ving menber I(ﬁx)@p@de@ﬁ@ﬁﬁriﬂg@td@ﬁdh@b{;ﬂhﬁmablemb saidmbhating
oper at i nglﬂggﬁgt ‘i’d‘gﬁ-&%%s'cﬁrﬂ‘ posi tion . A process

cartridge accor 59 d ESI@&%%%?@W%M@ support's
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a drum frame supporting sai electrophotogmphm 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 photosensifive 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, wherein said force receiving member is capable of taking
an operating position in which said force receiving member protrudes from
said developing frame, and a stand-by position in which said force receiving
member is retracted from the operating position toward an inside of said



19. An el ectrophot ographic image form ng apparatus for form ng an
| mage on a recording material, said apparatus conpri sing:

(i) a novable force applying nmenber; (ii) nounting neans;

(iii) a process cartridge detachably nount abl e to said nounting
means, sai d process cartridge includi®§; an el ectrophotographic
photosen5|t|ve drum a developing roller for devel oping an
el ectrostatic latent image formed on said electrophotographlc
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said forcanrwgmg/torgerwﬁbﬁ}uwogmdeen,f sal d devel op| ng frame, and
a stand-by positi ofiv) feedig menas dof deetding deetecondingenbierials retract ed
fromthe operatl ng position toward an inside of said 76 devel op| ng
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menber | i trmonsted tnskidy m@smtmgnnemm t he operat| ng position, and
an engagi ng portion for engaging with said force receiving rrenber to
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urging fopGRiH coRtadtsod ﬂﬁu{’%&nﬂﬂy e apparatus to receive a second
external force, by which said engaging portion is moved to disengage from
said force receiving member.

22, An apparatus according to Claim 19, wherein said process
cartridge further includes a releasing member for contacting to a 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 said mounting means.

23, An apparatus according to Claim 19, wherein said force receiving
member is provided with a contact portion for contacting a main assembly of
the apparatus fo move said force receiving member {rom said operating
position toward said stand-by position, when said process cartridge is
dismounted from said mounting means.

24. An apparatus according to Claim 23, wherein said contact portion
is disposed in a side opposite a side of receiving the force from said force
applying portion with respect to a direction in which said process cartridge
passes through an opening of a main assembly of the apparatus.

25. An apparatus according to Claim 19, wherein said process
cartridge passes through an opening provided in a main assembly of the
apparatus in a substantially horizontal direction crossing with an axial
direction of said electrophotographic photosensitive drum.



(iv) feeding nmeans for feeding the recording material. 20. An
apparatus according to Caim 19, wherein said process cartridge
further includes a gear for receiving a driving force froma nmain
assenbly of the apparatus to rotate, b¥ whi ch sai d engagi ng portion
is noved to di sengage from said force’ ecei vi ng nmenber, when said
process cartridge is mounted to said nounting neans, 21. An
apparatus according to Claim19, wherein said engaging portion
contacts to a nain assenbly of the apparatus to receive a second
external force, by, which ald engagi ng,. ort noved to di s a
fromsaid forgé é%@@?Pﬁ lﬁ%{%(“ éﬁggfép 5EW§B?O
C ai m 19, me@ber mcsxab&le bemcwemdtr mgwmmgp@l 1P & afddiesessng
nenber f orcacioitiogds isatat said inmintings meahs wndfa retractedposations | m whl@h: siide

a second @fb@@ggedarﬁMgms mhmabfdﬂl@mmg engagenent between said
engagi ng portion and said force receiving nenber, when said process
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according to Claim 23, wherein said contact portion is disposed in a
side opposite a side of receiving the force fromsaid force applying
portion with respect to a direction in which said process cartridge
passes though an opening of a main assenbly of the apparatus.

25. An apparatus according to Claim19, wherein said process
cartridge passes through an opening provided in a main assenbly of
the apparatus in a substantially horizontal direction crossing with
an axial direction of said el ectrophotographic photosensitive drum
77 26. An apparatus according to Claim19, further conprising a
drawer nmenber novabl e between an inside nounting position in which
said process cartridge is set at said nounting neans and a retracted
position in which said process cartridge is nountable thereon.

27. An apparatus according to Claim19, wherein said force receiving
menber permts said process cartridge to pass through an opening of a
mai n assenbly of the apparatus in the stand-by position, and said
force receiving nmenber noves fromthe stand-by position to the
operating position when said process cartridge is nmounted to said
nount i ng means.



