1 DESCRI PTI ON PROCESS CARTRI DGE AND 5ELECTROPHOTOGRAPHI C | MAGE
FORM NG APPARATUS [ TECHNI CAL FI ELD| The present invention
relates to a process cartridge made up of an el ectrophotographic 10
phot osensitive drum and a devel opnment roller (which processes
phot osensitive drun), in particular, a process cartridge, the
el ectrophot ogr aphi ¢ phot osensitive drum and devel opnent roller of
whi ch can be placed in contact with, or separated from each 15
ot her. The present invention also relates to an el ectrophot ographic
i mge form ng apparatus enpl oyi ng thﬁ’z I%%scri bed process
cartridge. [BACKGROUND ART] 20In recent years, a process cartridge
system has cone to be widely used in the field of an imge form ng
appar atus whi ch uses an el ectrophot ographi c i nage form ng process. A
process cartridge systemis one darddmgseteatrroptot ographi c i mage
form ng systens. :

BND

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 reller of which
can be placed in contact with, or separated from, each
15 other. The present invention also 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 bhe widely used in the field of an image
forming apparatus which uses an electrophotographic
image forming process. A process cartridge system is
one of the electrophotographic image forming systems.

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

a roller for processing an electrophotographic



25 It uses a cartridge in which an el ectrophot ographi c photosensitive
drum and a devel opnent roller, that is, a roller for processing an

el ectrophot ographic 2 photosensitive drum are integrally disposed
to make them renovably nountable in the main assenbly of an inmage
form ng apparatus. Thus, the enploynment of a process cartridge system
makes it possible for a user 5to mai ntai f an el ect r ophot ogr aphi c

i mage form ng apparatus without relying on a service person. This is
why a process cartridge systemhas cone to be widely used in the

field of an el gebtophodiagrapliven, mage {0f#G 0l 13ppALabEEd 10 AnPkoCeSS
cartridge is structured so that its devel opnent roller is kept
pressur ed towatHemt sereledilvophohogbaphinc photmesensissevkldramawnth t he
application of a preset anount of pressure, in order to keep the
devel opnent rolhege i fpomdacPrairehus he TiBsphshesenBE ey drifmanhen
formng an image. In a case of a so-called cpntact,gﬁvelo ment

method, that iBFOESHeVEGHHEAE R¥PHSH et 5 £O8S1818eTRF 0Pkt ™
ot i Sentast il & Boteseoslive g LS Seug 9,2 gt om

i mage on t he p ensitive dru e e ( yer 0
devel opnent r 05%&@&4@&%%@%8%@%9@@%5 he qakiiplepalssH! f ags sofi st he

phot osensi tive um so that a preset anmount of contact pressure is
mai nt ai ned bet yeena theqRers phetaldger é peeewihdheodevebopaentde o) | er

and that of the photosensitive drum 25Therefore, if a process

cartridge is |efe¢dunusee ifieflHeoman absentdphodfogarphimgéndé@? nmi ng

apparatus for a substantial length of tine, the elastic |ayer of the
forming apparatus.

10 A process cartridge is structured so that its
development roller is kept pressured toward its
electrophotographic photosensitive drum with the
application of a preset amount of pressure, in order
to keep the development roller in contact with the

15 photosensitive drum when forming an image. In a case
of a so-called contact develcpment 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



3 devel opnent roller sonmetines defornms. Thus, if an inmage formng
apparatus in which a process cartridge has been left unused for a
substantial length of tine is used for the first tinme thereafter, it
is possible 5 that a latent inage will be nonuniformy devel oped.
Further, in the case of a so-called contact devel opnent nethod, a
devel opnment roller is in contact wwth a photosensitive drum during
devel opnent. Therefore, devel oper sonetines transfers froma 10
devel opnent roller onto the points of the peripheral surface of a
phot osensi tive, dr t 0, Whi devel qper. i of to osed 1o adhere.
Further, not éﬁwﬁ%gémgnﬁhﬁ?g§%ﬁ§i“F%émﬁ?u§$g%ﬁn%'d§§§g0pﬁgn?nrolIer
rotate in cont ; riN e} opnRt : 15
during proceség%bgrﬁé?m? aﬁ“ﬁ%&%ﬁ%ﬁﬁéﬁtghg %r%fore,%g Eg%gghlgﬁ

contact devel ppreRtefEl bPE @xaLR! Rres EhBstgherd vnalig@n of dime

phot osensitive drum a devel opnent roller, and devel oper. One of the
sol utions to tikeuabdveéodessios | hiedst2@ ipeobhenea Stgar,opased ppsdaphaese
Lai d- open Patent Application 2003-167499. According to this patent
appl i catioh, &hatmagéatenti mpappddadt @8 henprbidddd wWerslapadehani sm
whi ch acts on _a process cartridge to keep an. el ectrophot ographic
photosensitiv@uagﬁﬁfanﬁnauﬁs‘HEV%P@pﬁeﬁ?‘??&}%ﬁ CE¥&RC4t ed from each

fther when a“pEQHQS %én@oﬂa%%&yak'%eQ%E“gméﬁgWﬁﬁj&ﬁaﬁ%nﬁnE€8H€§@% 1.
n the case of “Uha°PHage TormTg “apparatus

with a 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 developér
is not to supposed to adhere. Further, not only do a
photesensitive 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 sclutions te 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



proposed in Patent Docunent 1, its main assenbly is structured so
that four process cartridges are renovably nountable in the main
assenbly Each cartridge is nmade up of a photosensitive nenber unit 5
and a devel opnent unit. The photosensitive nenber unit has a

phot osensitive nmenber. The devel opnent unit supports a devel opnent
roller, and is connected to the photosensitive 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

provided wi th A GERAALLOB.PLAL CpodifLeas | NR PRATASSs Cahbry dae 1

provided with *a Torce recerving portion. As e separation plate is

noved, the forgeyReslW B8 PRAEI BHuF 6SRIcERS thethkongesfiam 15 the
separation plate, causing the devel opnent unit to nove relative to

t he phot osensitdmiwsraybapbuttable Abn atitesudin askembéyel oaent rol | er,
whi ch was in contact with the photosensitive drum separates fromthe
phot osensi t i vecatramhdg20Ascoade nge t ®f tsheohptiogengit ive heerfilggreunit

receiving portion, that is, the portion which catches the force for
separ ating ®a dE\klfopRERLoPBETEr Mhe: a THRoPBSERSERT Ve e MEEPSET YMtbach

ot her, remain rojecting beyond the exterpal contour of the, 25
devel opnent uﬁ?a{)S EJTI?E‘P(EP%FB,SYHV? ST e ?gebéeva](‘r)rorfgméadltvﬁﬂléc a user
handl es a proc rtei r c i o8k Se SOLY

al one. Furthersﬁi}ﬁg%sp%eggﬁ%%%?@?ﬁepﬁ%o%\%é %@gc?igbgahl?%r ce ?%cggih\?i ng

portion has begpionrenaficibe Aehesr Piotd ey thakChracgsepoahen studies
were made to reduce in size a process cartridge structured so that

its el ectrophaicgtdphiztly pbotdsensatiwe tverber phntosevel oprent
roller can be placed in contact with, or separated from each other;,
and al so, Mhemestgdi ¥siter &uride o thedtigen assepel k IR vhien 1A3génbl y
of an image form ng apparatus in which such ggprocess cartri dl s

the one descriiEd BFoPBPREATHS r BB Y Soiit BbfeScParation p

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 photosensitive drum, separates from the
photosensitive drum.

20 According to the prior art, the force receiving
portion, that is, the portion which catches the force
for separating a development roller and a
photosensitive member from each other, remains
projecting beyond the external contour of the

25 development unit. Therefore, it is liable to be
damaged while a user handles a pfocess cartridge, or a

process cartridge is conveyed alone. Further, the



[ DI SCLOSURE OF THE | NVENTI Q\| The primary object of the present
invention is to provide a process cartridge, the el ectrophotographic
15 phot osensitive drum and devel opnent roller of which can be pl aced
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 elsctrophotographic inmage
formng 20 apparatus in which a process cartridge in accordance with
the present invention, is renovably nountabl e. Anot her obj ect

of the present invention is to provide a ‘?ro ess cartr.i dge, the force
recei vi ng por PE§ReBFevRT cH'S SRGVGnOPPERMPEY 1R 1T858 be 25

damaged whil e _the.process cartrid Ls_transport al one, than a
counterpart i ﬁoggclzgrrld%%%:b%q k?ntehg%p?:ﬁ%rm%??%p proeb eHis v E:L(C:%r Fcr)lsgeto

an aspect of {he PLeseds I MRNLQR tbheLguds ﬂ{ﬁgyfﬂ%g%agreeeggss

cartridge detachably nountable to a main assenb

el ect r ophot ogtapbi-cab&agerf@nificdd sappaaat Uiss £t rcphd@ogPaphic
el ect r ophot ogr aphi ¢ phot osensitive drum developing roller for

devel opi ngs anpebectensiatie neatcent andagevé bupmezhtorreddied can be
el ectrophot ogr aphi ¢ photosensitive drum drumframe supporting said
el ectr ophot ogpaphte Phorusassi Mgl dpunperarrirgd dpgiohy frahecther,

supportin
PP g and also, 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 QOF 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
alsoc, to provide an electrophotographic image forming
20 apparatus in which a process cartridge in accordance
with the present invention, is removably mountable.
Another object of the present invention is to
provide a process cartridge, the force receiving
portion of which is significantly less liable to be
25 damaged while the process cartridge is transported
alone, than a counterpart in accordance with the prior

art.



10 said developing roller, said devel oping roller being novabl e
relative to said drumfrane between a contacting position in which
said developing roller is in contact wwth said el ectrophot ographic
phot osensitive drumand a spacing position in which 15 said

devel opi.ng roll er i-s spaced from sai d el ectrophot ographic

phot osensitive drum a force receiving nefiber, provided novably
relative to said devel oping frame, for receiving an external force,
wherein said force receiving nmenber is capable of 20 taking an

operating position fpt%gotr xhggtéaé,? e ve%t%ifnghyg@séamﬁ&%ion,

contacting position € spacing position by receiving the external
force, and a st@and: by pashtied heprasded Jhampithe apesabimg, position;

an urging portion for urging said force 25 receiving nmenber fromthe
st and- by posi themtmes dot Bemaper 844 posift iaon e labdraphengpgipid c
portion for engaging with said force receiving nenber to hold said 7
force recei vi ngnapntferningt hppstands bycqupsiitsiioy agai nst an urgi ng
force of said urging portion. According to another aspect_ of the
present i nentdArtaaphodogsaphsyi et erpreiddiicofRBRO AP P39 mage

form ng apparatus for_formng ap i mage .on _a recordi terial, said
appar at us conpr9sify:LoE feYehopany & Cﬁl(?é:t&-ﬁﬁl%)?lgﬁﬁ ﬂgﬁ%%;lmage

* formed on said electrophotographic photosensitive
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 reller is
in contact with said electrophotographic
photosensitive drum and a spacing position in which

15 said developing roller is spaced from said
electrophotographic photosensitive drum; a force
receiving member, provided movably relative to said
developing frame, for receiving an external force,
wherein said force receiving member is capable of

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



(iii) mounting neans; (iii) a process cartridge detachably nmounted to
10 said nmounting nmeans, said process cartridge including an
el ect rophot ogr aphi ¢ photosensitive drum developing roller for
devel oping an electrostatic |latent inage fornmed on said
el ectr ophot ogr aphi ¢ photosensitive drum drumfrane supporting said
el ectrophot ographi ¢ 15 photosensitive drum a devel oping frame
supporting said developing roller, said devel oping roller being
novabl e relative to said drum frane between a contacting position in
whi ch said develoging roller is.in caon

ct29

i id .. .
electrophotogﬁgﬁﬁ c " 26°phiit §EW§FFi&8 %ﬁ%%?g%%ﬁﬁiggﬁgfﬁdoBosition in
o soac ], 1e4ga0RLR0aE Al find TRACHE LEOM S8 thed (RTIBANO! 007 aphi ¢

phot osensi tive“drum a for ecei ving ne pro novabl y

relative to said dguebe@iny fd amRcnker akgsst b naman exkerpal force
when 25 the force applying nenber noves, wherein said force receiving

menber i s capablhenofohakitgransopevatitag @oséldardodiotogyapyisai d
devel oping frame framthe contacting position to the spacing
position by reémenwi hgrinirg eremadiust prefoxmiha at dndalbyoposi ti on
retracted fromthe operating position, an urging portion for urging
sai d force re&BFPFAEFEMHE FarlomSs 1fhaPRR BHc Dy PEEIE8H  t owar d t he

operating position, . ns an_en aPin_ ortioq for en qging with said
force 'recei ving nengé fo 88?% %a&ﬂPG%F%? TR ﬂ% Tenber in the
st and- by position agqigﬁg ABuME Bi g d91Le of said urging portion, and
10(vi) feedi ng neans for feeglng ?he recording material. These and
other objects, featur@s;)andpagyadd agas ridge 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 rolier 1is
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 applving member moves, wherein said force
receiving member is capable of taking an operating

position for moving said developing frame from the



of the present invention will becone nore apparent upon consi deration
of the follow ng description of the 15 preferred enbodi nents of the
present invention, taken in conjunction with the acconpanying

drawi ngs. [ BRI EF DESCRI PTION OF THE DRAWNGS) Figure 1 is a schematic
sectional view of the 20 el ectrophotographic i mage form ng apparat us
in the first enbodi nent of the present inwention, show ng the general
structure of the apparatus. Figure 2 is a schematic sectiona
view of the process cartridge in the first enbodi ment of the 25

present invention. . Fi gure is.alsg_a.sch tic i onal view
of the eIectr68ﬁ5?8§FEBh?%??%ﬁﬁb%ﬁo?&?napggﬁg a %%&%anﬁﬁi first

embodi ment of ,Lhe; Ry f5eph. | IMENL]N £ 3R DAt Resgenendl pekhugbure of
t he appar at us. Figure 4 is another schenmatic sectional view of

the el ectrophebeghaphicrisRend YpdradiapPpbati Usoh N drhenryifigr st
enbodi mrent of the present invention, show ng how the process

cartridges theeeicticar €or ept@nef.sakidgfivecd rscaistheneriberséctinona
view of one of the process cartridges, and its adjacencies, in the
el ect r ophot ogrthghistandalge pesifiiep appardt thei APehet I fHosdf1on,
enbodi nent of the present invention, at a planpe per8$nchular to the
axi al |ine of 3ReaphBRBRSHRT (RAUE ignuAPr engaging with said 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 DESCRIPTICON OF THE DRAWINGS]
Figure 1 is a schematic sectional view of the
20 electrophotographic image forming apparatus in the
first embodiment of the present invention, shewing 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



Figure 6 is a schematic sectional view of one of the process
cartridges, and its adjacencies, in the 15 el ectrophotographic inmage
formng apparatus in the first enbodi nent of the present invention,

at a plane perpendicular to the axial line of the photosensitive
drum Figure 7 is a schematic sectional view of one of 20 the process
cartridges, and its adjacencies, in the ebectrophotographic inmge
formng apparatus in the first enbodi nent of the present invention,
at a plane perpendicular to the axial line of the photosensitive

drum 25Figure.,3 s a, schemtic ctiqgnal view of. one of the p ess
cartri dges, aﬁarﬁFsegﬁf %%%%.é%fﬁﬁﬁ*E%ESSch%?%%Hﬁfgaréﬁﬁ%%%ﬁnégé

form ng_aPPar i LbeuclOrtietorpdhasnt, of the present

invention, at ane perpendicular to e axial line of the
phot osensitive drumighi-guiei dfotheeiceherht V€ 4N fall Raepr gess 5

cartridge in the first enbodi nent of the present invention, as seen

fromthe sidetheomleht ebpliideogadhriicddgeags forwery apparathisgunetf® i s

a perspective view of the process cartridge in the first enbodi nent

of the pregenﬁirst embodiment of the present invention, showing how
the process cartridges therein are replaced.

! Figure 5 is a schematic sectional view of one of
the process cartridges, and its adjacencies, in the
electrophotographic image forming apparatus in the

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

Figure 7 is a schematic sectional view of one of

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 B is a schematic sectional view of one of

the process cartridges, and its adjacencies, in the

electrophotographic image forming apparatus in the



10 invention, as seen fromthe side fromwhich the cartridge is
driven. Figure 11 is a perspective view of the process
cartridge in the first enbodi nent of the present invention, as seen
fromthe opposite side fromthe 15 side fromwhich the cartridge is
driven. Figure 12 is a perspective view of the process
cartridge in the first enbodi nent of thelpresent invention, as seen
fromthe opposite side fromthe side fromwhich the cartridge is
driven. 20Figure 13 is a perspective view of the force receiving

member and rel@3sing, H%é?& LS hed %@Fseﬁqbgqb@mo&f dihe present

i nvention, show ng |ng§etal e nmechani cal structure thereof. Figure

14 is another aispectLYerviewHy £1e123iheree trEgndtgmiiereand
rel easing nmenber 'in the first enbodi ment of the present invention,

showi ng i n detdidm.t he nmechani cal structure thereof. 11 Fi gures
15(a) and 15(b) are detailed schematic drawi ngs of the force
recei ving menber amdgnekelsing mans@edctavehegievref Eitbadiosest of t he

present invention, showing in detail the nechanical structure 5
t her eof . 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 cf the present
inventicon, 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 cpposite 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.



Fi gures 16(a) and 16(b) also are detailed schematic draw ngs of the
force receiving nenber and rel easing nenber in the first enbodi nent
of the present invention, showing in detail the nmechanical 10
structure thereof. Figure 17 is another detailed schematic
drawi ng of the force receiving nmenber and rel easing nenber, in the
first enbodi mént of the present inventiom showng in detail the
mechani cal structure thereof. 15Figure 18 is another detailed
schematic drawi ng of the force receiving menber and reIeasing menber

in the first enbod t of t d I
t he mechani cal strhg§G¥%gt%%C§o CéﬁgdP n%gnae§ﬂll g%glpe et
schemati c dra n 20t ﬂ§ﬂ§§¥

menber in the“f |%§ﬁgsn§%dg%%ﬁ$h%% f%ggkyégg |nveﬁ??gﬁéggﬁga#%g in

detail the Wﬁ@ﬁebgain%ﬁéwﬁ%% telﬂebe%ent of tHd @He@eR@ i s anot her
detail ed schematic drawi ng of the force receiving nenber and

rel easi ng memiekehdidh, t fiowinstineripadi retihe afe dHam iprésentuctweat i on,
showing in detail the mechani cal structure thereof. Figure 21 is a
schemati c det &hkedofirawi ng of the 12 force receiving menmber in the
first enbodi nent of the present invention, showing in detail the
mechani cal struct uFEgeRRs ebf(a) and 16(b) also are detailed

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 22 is another detailed schematic drawing 5 of the force
receiving menber in the first enbodi nent of the present invention,
showing in detail the mechanical structure thereof. Figure 23 is a
schematic sectional view of the el ectrophotographic inmge form ng
apparatus in the 10 first enbodi nent of the present invention,
showi ng the general structure of the appadfatus. Figure 24 is a
schematic sectional view of the el ectrophotographic inmage formng
apparatus in the first enbodi nent of the present invention, show ng

the 15 generalrSidiGLRESy Ohgt MEnSRPARlES fRirUr 8nBSaiert SANQMRLI C
sectional view of the electrophotographic imge form ng apparatus in

the first enbodigmwmit ehveheidnesenwinyamnt denaishone ngedhaigener al
structure of the apparatus. 20Figure 26 is a schenmatic drawi ng of the
gui di ng hol e cftrureueketheophbt ographi c i mage form ng apparatus in
the first and second enbodi nents of the present invention. Figure 27
is a schematic draﬁﬁggr@f2$h%5fqﬁq§§er detailed schematic drawing

5 o©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 embodiment 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 embodiment of the

present invention, showing the operation of the force

applying member.



25 applying first nenber in the first enbodi nent of the present

i nvention, showi ng the operation of the force applying nmenber. 13
Figure 28 also is a schematic drawing of the force applying first
menber in the first enbodi nent of the present invention, show ng the
operation of the force applying first nenber. 5Figure 29 is a
perspective view of the el ectrophotograpid c i mage form ng apparat us
inthe first enbodi nent of the present invention. Figure 30 is
a partially cutaway perspective view of the el ectrophotographic inmage
form ng apparatus in 10 the first enbodi ment of the present

i nvention. Figure Bignse 2% afatisc 2s86DPBAEIC ViGN G9 Qe tBE the

g T or mi ng faRHr 08016 (FiE CedBR BB et BT (RECRTaeah ot
verti on o gAgPkabeedt AR AR Boylhal e alodihe ol hbe
of force applying first member.

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

Figure 30 1s 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.

rigure 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 plane

perpendicular to the axial line of the photosensitive



the process cartridges, and its adjacencies, in the
el ectr ophot ographi c i nage form ng apparatus in the 20 second
enbodi nent of the present invention, at a plane perpendicular to the

axial line of the photosensitive drum Figure 33 is a schenmatic
sectional view of one of the process cartridges, and its

adj acencies, in the 25 el ectrophot ographtt image forning apparatus in
the 19 drum Figure 34 is a schematic sectional view of one of

the process cartridges, and its adjacencies, in the

el ectr ophot ograpfy.c i mage form ng apparatus in the 5 second

enbodi nent of the present invention, at a plane perpendicular to the
axial line of the phguesehsiis e dthematFcgaeetB85nalk weschdnahiecof
perspective view of the force applying second nmenber, and force

recei ving 10 ridveberoorssheaplootsss candr Ldgeailhaediecissoodd ERBodi ment
of the present invention, show ng the operations thereof.

Fi gure 36 al s¢lieSt&OoBBABARI IR WerldipdSt feE™NevARRAEH S drc & 8ppl yi ng

second nenber, and forgce.recei vi . .
57 ’'second-e odEment oéu%he 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 member, and force receiving

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

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

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

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

25 the general structure of the apparatus.
Figure 39 is another a schematic sectional view

of the electrophotographic image forming apparatus in



15 nmenber of the process cartridge in the second enbodi nent of the
present invention, show ng the operations thereof. Figure 37 is a
schematic sectional view of the el ectrophotographic inmage formng
apparatus in the 20 second enbodi nent of the present invention,
showi ng the general structure of the apparatus. Figure 38 al so
is a schematic sectional view of the el eggrophot ographic i mage

form ng apparatus in the second enbodi nent of the present invention,
showi ng 25 the general structure of the apparatus. Figure 39 is
anot her a schematic sectional  view of the eIectroPhoto raphi c i nmage
form ng appar dthis Segongserhed §etn e e G PRERE B 17 ent

i nvention, show ng th ener al truct re of .t ar at.us Fi gure 40
is a schemati ¢ ﬁg YFeW D gtngE d$ iR S mage

form ng apparatus EQghQS 40 is a schematic sectional view of the
~electrophotographic image forming apparatus in the
5 second embodiment of the present invention, showing
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 CUT THE INVENTION]
{Embodiment 1)
25 Next, referring to Figures 1 - 4, the process
cart?idges and electrophotographic image forming

apparatuses in this preferred embodiment of the



5 second enbodi nent of the present invention, show ng how t he process
cartridges therein are repl aced. Figure 41 is a schematic
drawi ng of the force applying second nenber in the second enbodi nent
of the present invention, showi ng the operation of the force 10
appl yi ng Second menber. Figure 42 is a partially cutaway
perspective view of the el ectrophotographPc i mage forni ng appar at us
in the second enbodi nent of the present invention. Figure 43 is a
schematic drawing of the force 15 applying first nmenber in the second

embodi ment  of %ewteiﬁ%nwaﬁmpp bShWRgpERe operation of the
force applyin Irst menb Figure 44 also is a schematic

drawi ng of the forgagapel Yl 09 4 i sStermmheseicnibhel setanterdiedi ment
20 of the present |nvent|on showi ng the operation of the force

appl yi ng f|rsteﬂﬁaﬂmaphotB&Sﬁph&fximag% CARRYhhGz CRAT JTHE | NVENTFhONh
(Enmbodi nent 1) 25Next, referring to Figures 1 - 4, the process
cartridges andleeie@cfttﬁ@phéﬁbgb%plfﬁiemﬁbéof GERPRY AppRPRANASS MAifhis

preferred enbodlnent of the .
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 electrophotegraphic
photosensitive drums (which hereafter will be referred
25 to as photosensitive drums} 30y, 30m, 30c, and 30k is
scanned by a beam of laser iight 11 projected by a

laser scanner 10, with which the apparatus main



16 present invention will be described. Figure 1 is a schematic
sectional view of the el ectrophotographic i mage form ng apparatus 100
(which hereafter will be referred to sinply as apparatus main 5
assenbly), in which multiple (four) process cartridges 50y, 50m 50c,
and 50k (which hereafter nmay be referred to sinply as cartridges 50)
whi ch have been renovably nounted. The niltiple (four) cartridges 50
store yell ow, magenta, cyan, and black toners 10(devel opers), one for
one. Figure 2 is a schematic sectional view of the cartridge itself.

Figures 3 and 4 %&%lﬁcﬁﬁgatgﬁﬁﬁﬁék%%ggkg i@“ﬁ@gﬁ%ﬁgm%ﬂ%gﬁd with

electrophotograﬁhlc mage 170 us rnt ment, which

are for show ng how;anys¢ahiid d9@soL 1os¢hd ! rdAgasce@oakg:femoved
fromthe main assenbly of "the i mage form ng apparatus. (General

Structure of BleeehtophayeolaphiedumoenFens pgr Apparal usirfibe of

el ectrophot ographi c i nage form ng apparatus 20 in this enbodinent is
struct ured t o ezahr photibséhei fiotd gaiumg 30madeh fsoretiend ropéabi ¢ ohatent
Referring to Figure 1, first, the uniformy charged area of the

peri pher al 5surfiage 4f davdleied Y & deVerbpABELyrEPhiT Pitot d8&ASRt I ve

druns (which hereafter will be referred_25 to a hot osensi ti ve
druns) 30y, 30HhS* 68,lﬂﬁﬂe30%9i%?%%?aﬁﬁeEOBWEQ %éa. N | (ESERIPPERE 11

proj ected by %nl%%grpégfgﬂggafi%uf@a%g @@iEﬁetﬁﬁ%éﬁ§¥ﬂéﬁkﬁ%enﬁkﬂm

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, 1l8c,
and 18k, onto a transfer belt 19 supported and
stretched by rollers 20 - 22. Thereafter, the toner

15 1images 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. 1In 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 a pair of

discharge rollers 7.



17 assenbly 100 is provided, while being nodulated with pictorial
signals. As a result, an electrostatic latent image is effected on
the peripheral surface of each photosensiti-ve drum 30. This

el ectrostatic latent 5 image i s devel oped by a devel opnent roller 42,
into a visible inage; an image is formed of toner (devel oper) on the
peri pheral surface of the photosensitivel®tlrum 30. In other words,
yel | ow, nmagenta, cyan, and bl ack toner inmages are forned on the

phot osensitive druns 10 30y, 30m 30c, and 30k, respectively. Then,

these toner iq%gférgge ?ggggq%%qhigﬁkg%ggfgé%ggﬁégéfhe vol t ages

applied to transter rollers onto a transfer

belt 19 supported ?«@Qﬁ%@f@b@ﬁ%m ileires2Q,- 2225 Thefepbtand Ide
toner 15 inages on the transfer belt 19 are transferred by a transfer
roller 3, ontanha sheetiofesesordioyg Fodi, uEDP, dehd veried iby taisecor di ng
medi um conveyance roller 1 as a recordi ng nedi um conveyi ng neans.
Then, the recemiongmaeti wilP s dssoréped -t oThe Miwddticds APREB 20 made
up of a driver roller, and a fixation roller having an internal
heater. |n5theapitradoes bR in ethife LA BRESIER 1S SFHF 78d to the
recordi ng nmedi um P_and tre toqﬁ; i mges t esult

toner images GitHEYrECD H??EF Qﬁ%%n 5eagg%%ggg%t€%1$ﬁ%af@lpgcéfging
IR e e R e L
Process Caftrid%%%kidges 50 will be described with reference to the
cartridge 50vy.
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 1s 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 roller 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



Next, referring to Figures 1, 2, 5 - 8, 29 and 30, the cartridges 50
(50y, 50m 50c, and 50k) in this enbodinment will be described. The
multiple (four) 5 cartridges 50 in this enbodi nent are the sane in
structure although they are different in the color of the toner T
they store. Thus,' the structure of the cartridges 50 will be
described with reference to the cartridge 50y. 10Referring to Figure
2, the cartridge 50y is provided with a photosensitive drum 30, and

processi ng neans which process t he photosensitive drum 30. The
e r.oll.er 32 whi h IS

Phe char g ng. RALHEDT B EHETG: Ha Tinee T 5 BT DL crs e VP anF S0

devel opnent r 4 he d S % pi ng a
| at ent i mage ?%kgial% m@%QQ%%otgégnsﬁgﬁég Jﬂgn13%n E@Fag? gggmhich
is the cleani ngngeaRssé Gnd YEPHiBAst B £1851 gHiRlodePREN i F8MaLRh g ON

t he peripheral surface of the 20 photosensitive drum 30, etc. The
cartri dge 50yiksroadeahiby cfuppoditen bpi tha lsugpdbra idevebophent3dmit 41,
(Structure of Drum Unit) Referring to Figures 2, 4, 9 - 12, and
30, the drum @fi thglcevet utfes whisgeabobeeeriticahd@n@shheeosrhisif i ve

drum 30, char%e roller 32, and blade_33. It also_includes a waste
toner storingP 6rP??ﬁP%ﬁPs%¥%YﬁuﬁFﬂﬂl§0n%§rquﬁ%ﬁ?l§4suaﬁﬂrF%?é¥hl

COVERS St andtge supportlng portion 37b of the cover 37 as shown in
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 coupling
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, to the
coupling member 30a, the photosensitive drum 30
rotates in the direction indicated by an arrow mark u
in Figure 2. The charge roller 32 is supported by the
drum unit main frame 34 so that it is rotated in

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



(which hereafter will be referred to sinply as cover). Referring to
Figures 9, 10(a) and 10(b), one of the | engthw se end portions of the
phot osensitive drum 30 is rotatably supported by the supporting
portion 36b 5 of the cover 36, whereas the other |engthw se end of

t he photosensitive drum 30 is rotatably supported by the supporting
portion 37b of the cover 37 as shown in EPgures 11 and 12. The covers
36 and 37 are firmy attached to the | engthw se ends of the drum unit
main 10 frane 34, one for one. Next, referring to Figures 9, 10(a),

and 10(b), thecﬂaedﬂgwweﬁl%lﬁed Hoeém%tofmttmetmobe)s?gl%éfay%&rﬂa@&o
is provided with a coupling nenber 30a for transmtting driving force

to the phot osejsidHe @HdtuedfitIhe @auplingirpnbae Bbasdicengages
with a first coupling nenber 105 of the apparatus nain assenbly 100,
shown in Fi gunessktamthoddr a§ bhespard iedgeedOyhesbhadmt Bl dnt ahehe
apparatus main assenbly 100. Thus, as driving force is transmtted
froma notor EEESEOETRLwSHALARE o tihe Forodgsarat tsvaeiims¥enblhe 100

is provided, to the couplln menber 30a, the photosensitive drum 30
rotates inJthEWGrectioRMndi c%f%opwjé%‘?dalwllcﬁ% ﬁﬁ?ﬁs % %73 2.

The charge roI]J:c{err éi%ﬁo%%gp}%éege '?yjh F{Kﬁen@ ‘d”hE nRi %J}{ agre 34 so

that it is rot act ™ w fosefisitive drum 30 by

the rotation of; e Eﬂ%&0§885a&+¥ éHP %QltTQQ bLager 33i drx134ppor t ed
also by the drumunit main frame 3 20 that it remains in contact

wi th the peri phefadlesuefiaceveltd h@@haﬁmm&mt‘ewe drum 30 with the
presence of a preset anount of pressure between the blade 33 and the

peri pheral surffSacacturehefpherobeamsint Waeiddum 30. The

10 Referring to Figures 2, 1l0(a), and 10(b}, the
development unit 41 has the abovementioned development
roller 42. It alsc has a development blade 43, a
development unit main frame 48, a bearing unit 45, and
a pair of lateral covers 46. The development unit main

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 develcpment 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(b), the bearing unit
45 is firmly attached to one of the lengthwise end
portions of the development unit main frame 48. It
rotatably supports the development roller 42, one of
the lengthwise end portions of which has a development

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



5 covers 36 and 37 are provided with holes 36a and 37a for supporting
t he devel opment unit 42 in such a manner that the devel opnent unit

42l is rotationally novable relative to the drumunit 31. {Structure
of Devel opnent Unit} 10Referring to Figures 2, 10(a), and 10(b), the
devel opment unit 41 has the abovenenti oned devel opnent roller 42. It
al so has a devel opment bl ade 43, a devel®pnent unit main frame 48, a
bearing unit 45, and a pair of |ateral covers 46. The devel opnent
unit main 15 frane 48 has a toner storage portion 49 in which the

toner to be s lied to the devel op t roller 42 i,s stored. I4
Lot he G20EISontR: INASV SORTRE. 1 R U BboEEdLy

whi ch toner | %t‘E?éﬁS& 08 48 RRNRRCLabe SYE Tace fa tihg dayel spment
roller 42. 20 Referring to Figures 10(a) and 10(b), the bearing unit

45 is firmy ahtaehed ¢4p 0ne hdtheikengt hadseret pokt beasing the
devel opnment unit main frane 48. It rotatably supports the devel opnent
roller 42, onendt #bHe iengirasrse éndcpoet i ons afupdiinghmeabea 67

devel opnment 25 roller gear 69. Further, the bearing unit 45 is

provi ded wht haafd idler gran @8, RAreEre L. dhsmicegedr g@i hg Pevcielad om a

coupling nmenber 67 to the 21 devel opnent roller gear 69. The cover
46 i s securel Y15t ached 4 BBFRégH %@ﬂe‘ﬁpiﬁh%rﬁégPﬁﬁé unit 45,

0 erms of L08elengtAoc i aclion ol khe. A0 MOLL 48 WA

nmanner to cover thie coupling nmenmber 5 and 1dler” gear _
the cover 46 §,pi 0Nk dedM L 72 16y LLPIELSadnRAY, 'Qﬂe4ﬁB11$Q'&ﬂe

protrudes outward fromthe outward surface of the cover 46. T
the cylindrical porticn 46b. The apparatus 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 assembly 100,

15 which is shown in Figure 30, transmitting thereby
driving force from the motor (unshown) with which the
apparatus main assembly 100 is provided, to the
process cartridge S50y.

{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 following manner: First, at one end of the process
cartridge 50y, the cylindrical portion 46b is fitted
into the supporting hole 36a. At the other end, a

25 projection 48b which projects from the development
unit main frame 48 is fitted into the supporting holé

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



coupling menber 67 is exposed through the hollow of the cylindrical
portion 46b. The apparatus main 10 assenbly 100 and process cartridge
50y are structured so that as the process cartridge 50y i s nounted
into the apparatus main assenbly 100, the coupling portion 67a of the
coupling nmember 67 engages with the second coupling menber 106 of the
apparatus main assenmbly 100, 15 which is2%hown in Figure 30,
transmtting thereby driving force fromthe notor (unshown) wth

whi ch the apparatus main assenbly 100 is provided, to the process

cartridge 50Y.. %@nﬁghmoenpé Pevig] QBN Mahhet otiXwnadni t)
20Referring to Figures 10(a) and 10(b), the devel opnent unit 41 and

drumunit 31 &&aopreatednin 4he § aldtawibgabpnesvaldiia sielaativane end
of the process cartridge 50y, the cylindrical portion 46b is fitted
into the suppard ithg Hobe @6at . t Nexbdt heeferdnag t25 Fpoofest f orndighb
whi ch projects fromthe devel opnent unit main frame 48 is fitted into
t he supportlnthoW@e3¢aveﬁ@P@?¢%§HU¢-4ﬂhé5d§9EFo®ﬁ%ﬁﬁuﬁﬂﬁ1PY4E i's

connected 22 to the drumunjt |n Su ner. t hat
devel opnenf Luﬁqmﬁéfs?%oPoF%f}Qﬁuﬁ% gb?éerEP%TFV%’???QQﬁg rdt-fim uni t

3 Next, ref ehil 0g La,Ehgu eSS r%r{%t%%{ e dpNel QprEnt ! 41 1S

kept pressure conpr &éssi on spri are elast|c

menbers, in t*g;%rf%'l%%ch'senaﬁ@ %;{]élttab%d 4@90% m@t c3Hld RdrieddbmBAEL i ON

46b and projection 48b so that the devel opnent roller 42 is kept in

~contact w th tfea1ghottosepskémptvein contact with the photosensitive
drum 30. That is, the development unit 41 is kept

10 pressed by the resiliency of the compressioﬁ spring 95
in the direction indicated by a narrow mark G,
generating a moment H which acts in the direction to
rotate the development unit 41 about the cylindrical
portion 46b and projection 48b. Thus, the development

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



drum 30. That is, the developnent unit 41 is kept 10 pressed by the
resiliency of the conpression spring 95 in the direction indicated by
a narrow mark G generating a nonent H which acts in the direction to
rotate the devel opnent unit 41 about the cylindrical portion 46b and
projection 48b. Thus, the developnment 15 roller 42 is kept in contact
wi th the photosensitive drum 30 with thezpresence of the preset
anount of contact pressure between the devel opnent roller 42 and

phot osensitive drum 30. The position in which the devel opment unit 41

is when it is kept in_contact with 20 the tosepsitive drum30 is
referred to ast®¢oitady 5b§iFPBR£?ng m94£%§2%2r9ingﬁ?ddiﬁiﬁﬁﬁﬂf and
11, the conpressi ri LN i j i 0 §§% t he
opposite side ?%%?b?% g%gfﬁgeFe%%?*gﬁfgagﬂﬁngg%?ig%%,SZ a%g?e t he
coupl i ng menmbefeQa- afoet B¢ phEt 958884 {u s enadnUBE30mb apdr dde aeupl i ng
menber 67 of the devel opnent roller 42, are located. This is for the
followi ng 23 medsonh As tbaecaupdi iy tterhereclion therceatsd apeent
roller 42 receives driving force fromthe coupling nmenber 106 of the
appar at us mMai ndexsslerpient100itt At apeehtthed icylgadetarbdodnt itdpe 46b,
direction to rotate the 5 develognent unit 41 about the cylindrical

portion 46b, a&° sHOWR iR FiguFe Thus, at the 18HGHASEe*BAAOD the
phot osensi t1vert GAR0 “BneDat | M (IrasPeRE B Cost Tt of
contact DYESSLngJyng%ggn the photosensitive drum 30, generating
thereby the preset amount of contact pressure between
10 the develcopment 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 Receiving Member}
15 Referring to Figures 5 - 8, the cartridge 50y is
provided with a force receiving member 70 for placing
the development roller 42 and photosensitive drum 30
in contact with each other, or separating them from
each other, in the apparatus main assembly 100. 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 portion 48a of the development unit frame 48,
as.shown in Figures 13 and 14.

Referring to Figure 10(b), the force receiving



10 the devel opnent roller 42 and photosensitive drum 30, whereas, at
the other | engthw se end, the devel opnent roller 42 is kept pressed
upon the photosensitive drum 30 by the conpression spring 95. {Force
Recei ving Menber} 15Referring to Figures 5 - 8, the cartridge 50y is
provided with a force receiving nenber 72 for placing the devel opnment
roller 42 and photosensitive drum 30 in dntact with each other, or
separating them from each other, in the apparatus main assenbly 100.
Next, 20referring to Figures 10(a), 10(b), 13, and 14, the force
recei vi ng nenbaembé? hasis soodkchor ticon Bearidfeuhoki part icoiyadQagi S
connected to one end of a spring 21 for keeping the force receiving
menber 70 pressunedtinhaet eslsafthe/ g hethichdief atherspri ndgre2 Xoirge
connected to 25 the hook portion 48a of the devel opnment unit frane
48, as shown inecEigdpesmamoend O wikds &hei AYLEENFi ki -or0 @) thehe
force receivin 24 menber 70 i s attached to .a beari.ng, uniit 45 by
engagi ng a roF%?F&H&Iughﬁf%g706%tﬁﬁiEﬂeiﬁFEP?ﬂﬁ%é%) ftﬂgefg?ﬁﬁe
receiving germhel (00 hlbdie A4l diag ReLLi 98 of I dgariag.uait 45,
After the g?téﬁﬁﬁ%n%ngﬁ e forde rébelving nmenber ggithe cover 46
is attached t QckR€opment unit frame 45 in a manner to cover the
bearing unit 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 out of,
the apparatus main assembly 100) in the direction
indicated by an arrow mark Dl or D2, respectively,
which is wvirtually 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



devel opment unit franme 45 in a manner to cover the bearing unit 45
fromthe direction parallel to the axial Iine of the devel opnment
roller 42. The detail of the operation of the force receiving nenber
70 will be 10 given later. (Cartridge Tray of El ectrophotographic

| mage Form ng Apparatus Miin Assenbl y} Next, the cartridge tray
13, which is in the formof a drawer, w EP be described. 15Referring
to Figure 4, the cartridge tray 13 is attached to the apparatus main
assenbly 100 in such a nmanner that, in practical terns, it can be

hori zontally a i I jMe itQ .t t [
assenbly 100. %&%ﬂﬂ??%t %gﬁ%ﬁ?ﬁ%réﬂg ?dz%%tl%gy ?g;:%i;fn@%ég Iﬁr%l\?g% In? pa 15: hed

into, or pull etbnitindf pobheiappagadws iMiFE gassenplyhildl)id rhiehe
direction indicated by an arrow mark D1 or D2, respectively, which is
virtual |y horifzontha&lstdppettiom. td hériappahat usrimidgassenblly €80 is
structured so that the cartridge 25 tray 13 can be | ocked in the

i nner nost posild ewlliegageti or fihgg cpasrifen, >& higiwnouptedgdneo 1the n t he
apparatus main assenbly 100),_and the outernost

tEOSiC{)’jr on 25
(cartridge °r epladiEtede ppaYt I drPY &t OPedGE ottty drrection

indicated by an arrow mark C, which is wvirtually
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
carﬁridge tray 13. As the cartridge tray 13 is pushed
into the apparatus main assembly 100, the cartridges
50 in the cartridge tray 13 enter the apparatus main
assembly 100, with the presence of a preset amount of

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

25 apparatus main assembly 100, each cartridge 50 is
properly positioned in the apparatus main assembly 100

by the cartridge positioning portion 10la provided in



removi ng position, shown in Figure 4, which is the farthest position
to which the cartridge tray 13 can be pulled out). The cartridge 50
is mounted into the 5 cartridge tray 13 by an operator in the
direction indicated by an arrow mark C, which is virtually parall el
to the direction of gravity, as shown in_FEigure 4. The cartridge tray
13 is structured so that as the cartridgég 50 are nmounted into the
cartridge 10 tray 13, the cartridges 50 becone arranged in tandem in
the direction parallel to the direction in which the cartridge tray
13 i s novabl e,t tdpdahreitus| sagh hae seutdiy a0 dEigubeshs isndgatal.l el to
axial lines of photosensitive drum 30 and devel opnent roller 42) 15
bei ng per pendithd arntoidhe povihiprinecriesatabrt Welbare rdafyperibedy 13.
As the cartridge tray 13 is_pushed into the apparatus main_assenbly
100, the cartridiges Lodehathe dartSeitddé FPagla3e ditGerdorke 1apphaFar us

[ nbly 10Q,. wi th f 1 .of .20 f2
(Fi gure 5) begaHEhE ahoEbEEHa | Ve lrdmedd. PReHEh LH ifge. 5o,

and an inter n%ﬂﬂﬁ%t%%aﬁﬁiﬁr?§§%%%ﬂ@%®qat@Po?ﬁkcfvﬁhteh%logﬁrtlﬁi dge path

in the apparatus n assenbly _ en, as the cartridge tray 13 is
nmoved into itS{desMRaktPOSEN | i ¥ ddee 585 i8PpasgtHsy Mduhtassenbl y

100, each cartridge 50 is properly positioned in the apparatus nmain
assenbly 100 hnhticheheaspbphdgeupasiin arsegbper tdon IGhkaegoow| déd in
26 the apparatus main assenbly 100 (Figures 5 and 30). The cartridge
posi tioni ng operatsi @f wikrabel descrilbed sitauekural dexzargengnisépris to
cl ose the door 12 after ] , .

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 a manner that the
cartridge tray 13 can be pullec out 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



pushing the cartridge tray 13 all the way into the 5 apparatus main
assenbly 100. C osing the door 12 ensures that each cartridge 50 is
properly nmounted into the apparatus main assenbly 100. Therefore, in
, terms of operability, this structural arrangenment for the apparatus
mai n assenbly 100 and cartridges 50 is 10 superior to the structural
arrangenment of an el ectrophotographic i mdge form ng apparatus in
accordance with the prior art, which requires the cartridges 50 to be
i ndi vidually mounted into the apparatus nain assenbly 100 by a user.

15Next, - ref er rigyg s%otﬁéggiglszcgr’?’ Ke ng%afttiggggﬂz%&%%oibo ej¢artridge

tray 13 will be descri I gures o not show the cartridges

50, in order 4,QtRk8nkl £a8éer2d40 whdegséantd tie QrekALHAM Gf the
cartridge tray 13. 20The cartridge tray 13 is supported by a pair of

tray supporti ngpvaedbebstdden na Suchi td ofaripkut t basitiwen)camt whdge itay
13 can be pulled out of the apparatus main assenbly 100 while
remai ni ng supporpédtbyyt heverayamsuporinion§ Onermisesbovd, iThBigury 23,
supporting 25 nenbers 14 are noved by the nmpvenent of the door 12
whi ch can Be Fp€nédPefiti gsePRRP &YSoHéPRL of D (WREF) 1tTHEddor 12 is
attached to the ag arg%us mai .n agﬁpnbl¥h 27 100_s0 th%t it can be
rotational |y m6W8acabbut TRE T &Y 6RaF 8Yf st 25 IUife “door 12 is

e e B
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 l2a, while moving in a pair of elongated holes

15 14c, one for one, with which the tray supporting
member 14 is provided, from the bottom end 14c2 of the
elongated hole l4c to the top end 1écl of the
elongated hele 14c, as shown in Figure 24. As a result,
the tray supporting members 14 are moved By the

20 projections 15 in the direction indicated by the arrow
mark z1. As 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 sections, that is,



5 and a position (open position) in which it fully exposes the
opening 80 as shown in Figure 24. Wen it is necessary to take out
any cartridge 50 or cartridges 50 in the apparatus main assenbly 100,
the door 12 is to be rotationally noved fromthe shut 10 position to
t he open position. As the door 12 is rotationally noved, a pair of
projections 15 (connective pins) with whf ch the door 12 is provi ded,
nove in the clockw se direction about the rotational axis 12a, while
noving in a pair of elongated holes 15 14c, one for one, with which

the tray supparid ngrieshesl 1dedsi gioviodad, ahaomtae, haid eneend 14c2
of the elongated hole 14c to the top end 14cl of the el ongated hol e
14c, as showndimgknglr ee2d4ioMsl@aesulbe dimydrzaly ssppont LAgadenbers
14 are noved by the 20 projections 15 in the direction indicated by
t he arrow nar lextlendasdipgonably suppeict fmgmnehbeheryzorgrad ®e¢Edorn t he

abovenenti oned dlrectlon z], the projections_14dl and 14d2, which
proj ect from &R oFOtHEet?%@JQHH%GrFﬁﬁﬁlﬁﬁnﬁ%? 140518 Bﬁ?deﬂsby t he

gui di ng holest%SWégZﬁm%Eh gﬂhch fc)%p%gra E§6559§§%q9J¥h 00 is

provi ded, ds s ghre erring ur e each gui di ng
hol e 107 has tggeﬁepegmeﬂs,ag hHorS 4 n %§gme@ é‘@“@t‘f&‘ﬁﬁ!og%‘%‘%&bﬁ@s

107al1 and 107 and one

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 away 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 aifter
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 25,

the cartridge tray 13 is to be pushed into the



di agonal section 107a2. The di agonal section 107a2 extends di agonally
upward fromthe horizontal section 107al to the horizontal section
17a3. Therefore, as 5 the door 12 is noved fromthe shut position to
t he open position, as shown in Figure 24, the projections 14dl1 and
14d2 are guided by the guiding hole 107, sequentially through the
hori zontal section 107al, diagonal secti®h 107a2, and hori zont al
section 107a3. Thus, the tray supporting nenbers 14 are first noved
in the direction indicated by the arrow mark zI (Figure 24), and
then, are noved in_th Lrection . i.ndi.cate an. arr.ow mark_ yl
(Foure 24y cbrrtes S S 6 p ol Shas¥e PN QT RE R ber
19. Wth 15 t he 1fA%3UPROT £ A AELJIETES $oL4; ABVEE, aldcH R eWR¥ol-n13 he
direction indicated by the arrow mark yP, the cartridge tray 13 can
be pul | ed out @fptt hea a8RPasEEmISHEREt oS S eTHd e akRQ 1t hiawghobhel Dpeni ng
80 in the direction indicated by the arrow mark D2, as shown in 20
Fi gure 25. Fi gur de3fovedaipear ttited [shutubawayiperspedidwe ivni @agotfet he
image form ng apparatus after the cartridge tray 13 has been pull ed
out of theSapfarathe whe fosdsdibiy 1oved.o sadh Gft éhgoBropestiqon>

Next, the case in _which any cartridge or 25 cartridges 50 _.are pounted
into the appardt Gélenﬁi’ﬂra]s%é?fb‘ﬁs 760 ThEl FORREGRSRT BEFe REFEFFITY to

Fi gure 25, th%b%ﬂ%t%%gggi%%g%ﬁﬁﬁhé§& 019§[gﬁﬁg§9fﬁﬂh9@tﬁﬁ tﬁ%k DL

apparatus mai 1 asse i'réc e arrow na

through the opeRi-Rgp8ld: Ny tdndftdeOhold keplof nHd&QRen position.

Thereafter, the door 12 is to be noved into the shut position as
shown in Fi gurs@ippo28indsménie=rldor, 12 kRenbyethm each 1afc2t BE phej ection
15 of the door 12 noves in the counterclockw se direction about the
rot at i onaltoaxiedoh@atedhidle ricdd.n@si shoke incorgwspdadi nGhes oridet ed
hol e 14c of the tray supporting nmenber 14, to the bottom end 14c2 of
t he 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 1l4dl and 14d2 are guided by the horizontal
section iO?al, diagonal section 10722, and horizontal
section 107a3, in the listed drder, as shown in Figure
23. Therefore, the tray supporting members 14 move,
first, in the direction of the arrow mark z2 (Figure
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, reférring to Figures 5 - 8, 23 - 25, and 30,

the positioning of the cartridge 50 in the apparatus



10 el ongated hole 14c, as shown in Figure 23. Thus, the tray
supporting nmenber 14 is noved in the direction of the arrow mark z2
(Figure 23) by the pair of projections 15. Therefore, as the door 12
is noved into the shut position as shown in Figure 23, the 15

proj ections 14dl and 14d2 are guided by the horizontal section 107al,
di agonal section 107a2, and horizontal séftion 107a3, in the |isted
order, as shown in Figure 23. Therefore, the tray supporting nenbers
14 nmove, first, in the direction of the arrow mark z2 (Figure 20 23),

and then, in tihedig0eHiag abothel ArgoWasIk by . ( FarEre-i23) tot hat s,
the direction to nove closer to the transfer belt 19. Posi tioni ng
of Process Cartiquges Relaati 36, t th&l agtarephet agi.aphssethiiagel (Foriw ng
Apparatus Main 25 Assenbly} Next, referring to Figures 5 - 8, 23 -

25, and 30, thepusiad edithghot tipke caitns ddeus0pahrs hen agpar at us 30
mai n assenbly 100 will be described. Referring to Figures 5 and 30,
the appar at us SRR FSIEADPY TBBET IR RASIEdORLPA RAFtign® 1 LOFf our
pairs in t@is eanqinent) of cgrtéidgﬁ)pOﬁi Lonigg ogg;ons %gla for
5 positioni’ng B Cartridde®s67T et W19V e’ t 6 TREEppat arls T %asSenbl y
100. That is, - r.teihdg 0 s t o e IS
provi ded wi th ST ST atr €0 AgaeSa Tt onr o Bbr el SRS TOTRePRRT T

are |ocated atof hd engthwbge ents 1 ilshereerteapendh ng plir of
conpartment, one for one, in terns of the direction parallel to the

| engt hwi se di rezattirdrigef pbhét taming gget50nsi Al0dapannech taxresddated t he
transfer belt 19. Next, referring to Figures 6 and 23, as the door 12
i's noved at the lengthwise ends of the corresponding
10 compartment, one for one, in terms of the direction
parallel to the lengthwise direction of the cartridge
50, in a manner tce sandwich the transfer belt 19. WNext,
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 positioning
20 portion 10la of the apparatus main assembly 100. As a
result, the cartridge 50y is positioned relative to
the apparatus main assembly 100.
At this time, a releasing member 75, which is
moved by the movement of the door 12, will be
25 described. Referring to Figures 23 - 25, as the door

12 is moved from the cpen position to the shut

position, the tray supporting member 14 is moved by



fromthe opening position to the shut position, the 15 cartridge tray
13 and cartridges 50 nove in the direction indicated by an arrow mark
y2 (Figure 23), causing the drumunit positioning portion 31b, with
which the drumunit 31y is provided, to cone into contact with the
correspondi ng cartridge positioning 20 portion 10la of the apparatus
mai n assenbly 100. As a result, the cartBldge 50y is positioned
relative to the apparatus main assenbly 100. At this tinme, a
rel easi ng member 75, which is noved by t he novenent of the door 12,

et o tpae B FRLE LI PR 2drou ahar PS4 G0 12 15

noved fromthe op i on position, t

supporting menhsr Lfy{s rﬁm}é‘%{én@/of?’%héh@r&j*rﬁﬁiﬁd}&ﬂn@dhéﬁhégsbyéthe
(0}

arrow mark y2 (Figure 23). This novenent t he tray "supporting
menbers 14 causesekhenprprefddoivd Hab, Wt Bhwhh Céh titee diim whiit frane
34 is provided, to be properly positioned by the 5 positioning
portion 10la dframee3apparptosided n tasdenbrypedly resishowed byFEhar e
6. Referring to Figures 5 and 6, as the tray
5 positioning portlon 101la of the apparatus main
assembly 101, as shown in Figure 6.

Referring to Figures 5 and 6, as the tray |
supporting member 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 cartridge 50y is driven.

Figures 13 and 14 are detailed perspective views of a



supporting nmenber 14 and cartridges are noved in the direction
indicated by the arrow mark y2, a rel easing 10 nenber pushing nenber
102, which is firmy attach to the apparatus nmain assenbly 100,
pushes up the rel easing menber 75, with which the cartridge 50 is
provi ded. The rel easi ng mechani sm of the rel easing nenber 75 will be
described later in detail. 15 {Devel opmeAf Rol | er Separating
Mechani sm of El ectrophot ographi ¢ | mage Form ng Apparatus Miin
Assenbl y) Next, referring to Figures 5 - 8, 10, 13, and 14,

t he mechani smgaq_rt mVicRg hbee{Offah ¢ §QItviang menber 70, 20 with which
the cartridge 50y is provided, will be described. Figures 5 - 8 are

schemati c secti onalpgvidewsr9bed heb®ad t rasdgdebAyoirnle hes appardtiusmrai n
assenbly 100, at a plane perpendicular to the axial line of the

phot osensi ti vecldy wped0 poantdifn gy eheQ (st pogiderai | ek 2bryefspeet i ve
view of the cartridge 50y, as seen fromthe side fromwhich the
cartridge 50y Hroiddbion. SERgef ethe Faid itgeap8Ydée PR pidt {héct i ve
views of a 32 part of the, deve ment unit 41. descr.i bed
above, as Phe‘ﬂﬁﬁ?ﬁffni%nﬁﬁ9éﬁﬁéq§hﬁ#ﬁba55gﬁ 88§Ft¥%n(€$?%%%qéhut

position, the drum fanepdr 0heet] QbPly Ahe! BESGRELAL APG A S MOVed
|nthe5d|rec1%|or9|n|cae y%ear ow mark 'y %lgreG,

10la 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



bei ng thereby positioned by the positioning portion 10l1a of the
apparatus main frame 100. During this novenent of the drum frame
projection 3la, the bottomend portion 75d (portion of contact) of
the rel easing 10 nenber 75 comes into contact with the rel easing
menber pushi ng nmenber 102. Thus, the rel easing nenber 75 is pushed in
the opposite direction fromthe directi o indicated by the arrow mark
y2, being therefore pushed up. That is, as the door 12 is closed, the
rel easing 15 nenber 75 receives external force (second external

force) fron1t@%&Eig§?§gggs ygg}ﬁg%?%?g gegber, 402. Next, referring

to Figures 5 an inrtia easi ng nenber 75 is in contact
W th the force recgbyt Ng:- eI afdonHOMRYRE . r@Scd h@p18liegsngsenber
20 75 is pushed up, it becones separated fromthe force receiving
menber 70. Asmambesubl,wile Horeoréeedvi ng nenber 70 rotates about
the rotational axle 70g (Figure 13), with which the force receiving
menber 70 is proviBefgriina trarfigures Lotad e3 f riomtergisspdnthy 25

posi tion, shown in Figure 5, outward of the devel opnent unit 41, that
is, the di PecVEahical btk PfofmhehaPPaEat MALaRSseBBbY ot 09 he
devel opnent %g u?it 41 s sho in Fi@ res,6 and 14t‘ Nex
the operationtdf fRECE TREEENS Viths t MPEPhetiher® BG5RiFiPREE S°
described. Ref@riing. 1o FlIWRet 30diBiohihg Wemingl LR

cartridge 50 in the apparatus main 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 1s 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 I.. The cam portion 112a is
25 in contact with the moving force receiving portion 60b,
with which the force applying first member 60 is

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



5 vertical direction of the apparatus nain assenbly 100, the force
applying first nmenber 60 is positioned so that after the proper
positioning of the each cartridge 50 in the apparatus main assenbly
100, the force applying first menber 60 is above the cartridge 10 50.
In terns of the direction parallel to the axial |ine of the

phot osensi tive drum 30, the force applyi Al first member 60 is
positioned so that it is enabled to come into contact with the force
receiving portion 70a of the force receiving nenber 70 which is at

the 15 correspopdifigskenghiyisg ends aferbbe corisifl@dln the

Referring to Figures 27 and 28, driving force is transmtted froma
notor 110 ( mechanictdbnponeicsiowt de) ad tahrrwhi ochrkhe @appar at us nmain
assenbly 100 is provided, to a gear 112 through a gear 111. As the
driving force 20 i §ignaasaytsikers dhechdogesr applying el adr merPerot at es
in the direction indicated by an arrow mark L, rotating thereby the
cam portion 15 atkRirchti BaaMMIREgralthsaftreet iR peicafes byn the
direction indicated b thekqéroghnarghL. The canhporti%nr% Zﬁei§e25
in contact “wi tH% RETHBVIAE® f'or c&FEcEMViI NG porthiton *68b, &t h“Whi &h
the force applpy tLir i%%§ IS sPr V| .oh cam
portion 112a r%q gt%eél,h ﬁgir% e isﬁg)tdrgﬁgll 3:%8?%%; egrrtgéng{aerqpeégﬁim%lqﬁoved

in the directiQniierdygabed PhowdbeidiaWventkul 80 Bre Ritgune iA7 shows
the force applying first menber 60 after it has noved in the

di rection i ndiczattedtbyibht dectaratdwe etk gireWhen tiigufrer 28 appdyi ng
first menber 60 is in the state shown in Figure 27, the devel opnent
rol l er 42 and hisotfosenspppieing U3¢ Zeabsri P 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 ribk 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 appiying first member 60, it rotationally
moves the development unit 41 about the rotatiocnal
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



contact with each other (Figure 7). Figure 28 shows the force
applying first nmenber 60 after it has noved 10 in the direction

i ndicated by the arrow mark B. Wen the force applying first nenber
60 is in the state shown in Figure 28, the force receiving nmenber 70
is in contact with the rib 60y, and therefore, it receives force from
the force applying first menber 60. 15 As5the force receiving nenber
70 receives force fromthe force applying first nenber 60, it
rotationally noves the devel opnent unit 41 about the rotational axis

46b, causing the devel opnent roIIer 4 m
phot osensi ti ve dr%ﬁ1§6 EFOEE £ 30 gfﬁgg? 13 cﬁ ﬁ#y%mber

devel oprent. unteydle ShouR:AQ eei}woerc%sapwlyhneefhegtewe%etroeas the

separ ation position o opnent unit | e each

cartridge 50 igmdeuedrifge $heAppaleairesemibh agsandohekOQurihg force
receiving 25 menber 70 of the cartridge 50 remains in the standby
position (Fi gwhe mpunthegeddbrtehe tdearthiddge appl gomppifad sto fmbeber 60
can be positioned significantly closer 35 to the cartridge path in

t he appar atus figmice appénbhy member of an image forming apparatus in

accordance with the prior art, making it possible to
minimize the wasted space, and therefore, making it

possible to significantly reduce the apparatus main

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 into the apparatus

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

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

20 100 to its outermost position, that each cartridge 50
can be mounted 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 mainrassembly 100 in the

" direction indicated by the arrow D1, through the



wi thout allow ng the force applying first nenber 60 and cartridge 50
tointerfere with each other during the nmounting of the cartridge 50,
conpared to the 5 force applying nenber of an inmage form ng apparat us
in accordance with the prior art, making it possible to mnimze the
wast ed space, and therefore, making it possible to significantly
reduce the apparatus main assenbly 100 i A®vertical dimension. 10
{Description of Muunting of Process Cartridge into
Electrophotographic | mage Form ng Apparatus Main Assenbly, and Force

Recei ving Me g0. T i<t hgrOPRY BtiANA inkeRYERGEN rom the
begi nni ng of nDuntlng of the’cartridge 50 into t he apparatus 15

mai n assenbly cJaQQ,rltjget be sepassaticaitaaflyt hevdavehopnand appldrerud?
fromthe photosensitive drum 30, will be descri bed. Ref erri ng
to Figure 4, inaiinsaabteblyhktCarfirarddgdet dayedBion wuldledsout of the
apparatus main assenbly 20 100 to its outernost position, that each
cartridge 50 canewsepbuntal (rRughly PespsvEdchiaR) thdeadxdiadge tray
13 in the vertical direction, mhlch is indic @ed by the arrow mark C.
After the ﬁnuﬂﬂ@ﬁgoéftPﬁep%%ﬁ?§? §6upn$ 25 the cartridge tray

Lo e e o g T L e e ol Lo g
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

1c 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.

BAlso 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 mcved below the ribks 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



36 opening 80. That is, in this enbodi nent, each cartridge 50 is

hori zontally noved into the apparatus main assenbly 100, fromthe
direction which is intersectional (roughly perpendicular) to the
axial 5 line of the photosensitive drum 30. Referring to Figure 3,
the cartridge 50y is nounted nost downstreamin the cartridge tray 13
in ternms of the direction in which the cartridge 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

applying first nmenber 60 from upstrea owns tre Al'so in,terns
of the directi¥f itF WAVER PRt TG ng Oi.:LStl?% HE Fﬁgaﬁbﬂ%r at us

main assemdly 43 tohenb0f 687 LIH.9€ 200 b gg&ﬂ#&&fl ge1g0ReCep

cartridge conpartnen rom St am e rfrifge tray

13. Thus, §egar£5|ggmh§gfgém;3 is mounted into the apparatus
mai n assenbly 00, the cartridge 50mis noved below the ribs 60k and

60c of 20 the forcgo@@@wrnglﬁlﬁe&&nsmmbehewlrmm act wadchhehe

cartridge 50k and 50c, fromupstreamto downstream Al so in terns of

the directisondartwiidgh they ck¥ tirs dgéot thy dBpasatiud otine aappably us

mai n assenbly 100, the cartridge 50c is nounted in the third

cartridge 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 memper 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. 1In 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



25 compartment fromthe downstreamend of the cartridge tray 13.
Thus, when the cartridge tray 13 is nounted into the apparatus main
assenbly 100, the cartridge 37 50c is noved below the ribs 60k of
the force applying first menber 60, which acts on the cartridge 50Kk,
fromupstreamto downstream Moreover, in terns of the direction in
which the 5 cartridge tray 13 is into theé8apparatus nmain assenbly
100, the cartridge 50k is nmounted in the nost upstream cartridge
conpartnment fromthe downstreamend of the cartridge tray 13. Thus,

as the cartrl 49 1Y 1oL SplPANURCLIJUO chBe420PANAL sy MRIsRAZREND! Y

100, the 10 car ge rove eep enough 1nto the apparatus

mai n assenmbly 00 oLhe:hQr a&beceiovisiajaBRBeRcdd Ao MR wBdBe the
force applying portion 60k of the force applying first nmenber 60,

whi ch acts on gahencantbi dges békraticm upst ¢eam tvodizwnsesegnming 51 f
the cartridge 50 were designed so that its force receiving nenber 70
remai ns proj edthengawtiriidgeh&0 caw trtiadgd t50 foscapyedeinitng tmembgppdPat us
mai n assenbly 100, the force applying first menmber 60 woul d have:to
be positiofied #fMgHiEs dRahtahekandly iPosikieRi vhboe it it d9en>8r der
to prevent the force rgceivin menber 10 and,force | yi first
momber 60 frorhd ROUPEER RG-Hi LI GaRAr 7GEREr PILR ERT S emb oficndRkes
however, the retri 0.ls i r i YhAO
momber 70 i's RepTOCHIES S aRn Sa o 2PpRaar Ut i F PRI D,
in which it dggs a9k iPL?] &Chehsp the cartridge 50. Therefore, the

force applying first nmenber 60 can be positioned closer to
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 fl
between the force applying first member 60 and force
receiving member 70, and a gap f2Z2 between the
photosensitive drum 30 and transfer belt 19, 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 to be moved into the shut
position. As the door 12 is moved into the shut
position, the tray supporting members 14 are moved
toward the transfer belt 19 (direction indicated by
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



38 the cartridge path, because the distance by which the force
receiving nmenber 70 projects does not need to be taken into
consideration. In other words, designing the cartridge 50 so that its
force receiving nmenber 70 5 renmains in its standby position while the
cartridge 50 is nounted into the apparatus main assenbly 100 nmakes it
possi ble to reduce the apparatus nmain assenbly 100 in vertical

di nensi on. Thus, in this enbodi nent, when the cartridge tray 10 13,
whi ch is holding the cartridges 50, is aned into the apparatus mai n
assenbly 100, there are a

bet f i f t
menber 60 and ?%ﬁ?ﬁ¥%ﬁe§8l9g 8 ﬂb g mee g%%g’%gpﬁ%%&géﬁ&%ae
phot osensi ti ve drbljeni's3(14agget 180sh e{sxbbﬁjlet djl%ecﬁoﬁh%‘é‘léétédqe]or#o%r 100

preventing t hereby éach cartridg aratus mal n ass

fromint erfer'amcaw b r&agh, omgrcmllﬂ SQaEEE'lqg@eéotdv%r@lﬂ:Weed
into the apparatus nmain assenbly 100.” Referring to Figures 23 - 25,
after the cartidgge20bbnay1d3by stipisietmnlk bietnaytiayf o the
apparatus main assenbly 100, the door 12 is to be noved into the shut
position. As thepdoting2mesbapyeld i teausimg sheteppsitie grgripherbday
supporting nmenbers 14 are noved toward the transfer belt 19
(direction i ndiwdieeg Bf BBeaP?QW@ﬁﬁﬂ%@§ﬁxﬁ dpapedft &f  c3He vertica

conponent of this nove t of the tra ortln nbers 4 in_the
direction |nd|%ﬁﬁ§£}dﬁﬁn§ tQr TS et FF Bé 8 95 as a
di stance f2. Ag S r{dn s.l4 ed

direction |nd|c§%g% %S%¥ﬁeg§$€o%%n%} y %% é ggﬁ???ﬁ%esng eynnved

toward the tr%%ﬁmgekhelgePyPEJ@1m\{ﬁ&%&% ok the pibsensitive
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 cf 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 31b 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 supporting nenbers 14, causing thereby the peripheral surface of

t he photosensitive drum 30 in each cartridge 50 to conme into contact
with the surface of the transfer belt 19, as shown in Figure 6. Thus,
by the tine the peripheral surface of the photosensitive 10 drum 30
cones into contact with the surface of the transfer belt 19, the gap
fl between the force receiving apparatus?¥0 and force applying first
menber 60 wi dens to the sumof the gaps fl and f2.

Further, referring to Figure 6, as the door 12 s 15 noved into the
shut positi On’thtehﬁ'e@@égihﬁglﬁerm t7isonisngenBobEr Sdd afrgach cartridge
50 cones into contact wth the corresponding cartridge positioning
portion 10la, pedehvihgChekber appaicatts smiirbmassendt ynddi0 posiptoui ded,
properly positioning thereby the 20 cartridge 50 relative to the
appar at us nai rinassentliiyedffon to makas idesErrbedraboieing pertion
restriction upon the novenent of the force receiving nenber 70 by the
rel easi ng menti®e MeVEsopEndl ePusy e frgRet oA @Wvﬁfh9@29trépéésﬂ¥g
menber pushi ng nmenpber 102, V“t%h\Mﬂ gh t he aggaﬁgtqi.naup asienbly 100
is provided. PiusheasarhEr {1t} Y%t it8ATprEced™ oh HE F6r¢E™ &8ei vi ng
menber 70 by 90 the_re i I; i t force

recei vi ng nenggwe78wéxta§§§'Q%%g&ﬁgglgggﬁd%§£%g§¢?ﬁg%t?% t he
direction to makeibbseher6Rif eel WsNgnBAAt i ANFYHaramye out of
(project from the devel opnment unit 41 5 of the cartridge 50y, that
is, in the directi gowkOefpVes aiy forem rbeet oiad i raredeaXios ré6btes t he
devel opnent unit 41, as shown in Figure 6. However, as the
force receivi ag nesbeibf0 aloat.edhes tdesenibede abbvidie tieerceop surface
of the force 10 receiving nenber 70 cones into contact with the

h
bot t om surPacaesPivRBIr REMBYY Bf GPRESt OPE. GPPTIFng ¥t ShemBrbEP™60.

As a result, the_novenent, of the force _receiving r I
regul ated by tHETAFEB ggyE?%t%¥%%?Hbﬁﬁ FheF?aﬁ?% . §F%§g5§?tion of
the force member 60. As a result, the movement of the force

receiving member 70 is regulated by the rib 60y (state
shown in Figure 6). This position of the force

15 receiving member 70 will be referred to as the
intermediate position.

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

20 receiving member 70, is made to be the home position
of the force applying first member 60. This 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 §, fhat is, the
state in which the force applying first member 60 has

moved in the direction indicated by the arrow mark B,



15 receiving nenber 70 will be referred to as the internedi ate

position. In this enbodi nent,

menber 60, which corresponds to the above described internediate

position of the force 20 receiving nmenber 70,

position of the force applying first nmenber 60. This is for the
foll ow ng reason. That is, while the image form ng apparatus is not
used for inmage formation after the nounting of the cartridges 50,

each cartridge 50 25 renains in the state shown in Figure 8,
the state in which the force appl.ying first mber 60 has noved in
t he directionaf’r?dFEStgar Jf%hﬂﬁﬂbﬁré? %P
receiving me h Ol it tact ,a fh t (0o WHCYO \VRPR] o] T T
t her eby prevgggﬁgggt eda :¥ﬁft 3?.3%%n¥gﬁ$%1%q¥ 4 ©

phot osensi ti vg 4y

by tHe ar ® and t he

orce

rom novi ng

fromeach other. That is, it.is in this state, shown in Figure 8,

whi ch t he photphsensehs el v uhri0 ndndedelrebommintr oldléer422r emai n

separated from each other, that the cartridge 50 is renoved fromthe

appar at us Fmi meagsenbepanDted Krorthgachwhehet he Thakt i Fdget 508

mounted into the apEaratus mai n assenbl
recei vi ng menty&ds78
force applyin

Ther ef or e,

10

15

20

25

as

t hat

] y 100 next tine, the force
ebPesSheith Woktgerew? t i e 4G *86y, because the

a position of the force applying first

is nade to be the hone

is,

S state that the
3Qrangk devel 9pNMeAt LD |Aaté42thatesnén separat ed

in
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remain separated from each other, that the cartridge
50 is removed from the apparatus main assembly 100.
Thus, when the cartridge 50 is mounted into the
apparatus main assembly 100 next time, the force
recejving member 70 comes into contact with the rib
60y, because the force applying first member 60 is in
the position shown in Figure 8. Therefore, as the
force receiving member 70 is rotated out of its
standby'position, it comes into contact with the
bottom surface of the rib 60y, as shown in Figure 6.
Incidentally, the surface of the force receiving
member 70, by which the force receiving member 70
receives external force (first external force) from
the force applying first member 60, faces the
direction from which each cartridge 50 is moved into
the apparatus main assembly 100. Making the force
receiving surface of the force receiving member 70
face in the above described direction ensure that as
the force receiving member 70 receives force from the

force applying first member 60, the development unit



15 force receiving nmenber 70 is rotated out of its standby positio
it cones into contact with the bottom surface of the rib 60y, as
shown in Figure 6. Incidentally, the surface of the force
recei ving menber 70, by which the force receiving nenber 70 20
receives external force (first external force) fromthe force
applying first nmenber 60, faces the di redfi on from whi ch each
cartridge 50 is noved into the apparatus main assenbly 100. Mking
the force receiving surface of the force receiving nenber 70 25 face
in the above dgscrd hatidiitaelofoeans wa dthate a5 the pesessdreaeiivieng
menber 70 receives force fromthe force applying first nenber 60,
devel opnent unddum 42 ,4knids aekbdj ctieant |hhamphed osehat & vee tdruhe0 and
phot osensitive drum 30, and al so, that the photosensitive drum 30
devel opnent r olderlofmeate rRéper séharur &bty Geréaahedt hegm /b t he
force applying first nenber 60 is noved fromthe position shown in
Figure 6 to tHEIsiti on shown in figure 7 in the direction indicated
by the arrow mark gk;the f.orce rec |V|n%.port|on of é@e.f%(%%d
70'5 it ca

recei vi ng member

%trldge

ENELEREE FBR RS Sutwar BS8PSF ne” 16°

SOy, entering gher qnﬁ%ér tpggie%n Ofodhe f IH BQ% sTRLStROSIdd el th

force receiving ne

that 1s, the position in which the forc

n,

t he

and

e
e

recei ving por tdiRdfint Begheece feceiidigsmaber iKQi basedravedhal | the
way into the path of the rib 60y, will be referred 15 to as the

protrusive posiirdcan n@act Eyetpesidron)recBiatings powheon tdie tfher derce
receiving menber 70 is in its protrusive position, it projects nor

fromthe

10

15

20

25

receiving member 70 is rotated farther outward of the
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
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
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
the protrusive position needs to be greater than the
sum.of the gaps fl and f2. Further, the operation of

the force applying first member 60 is started after

e



cartridge 50y than it is in its standby position or intermnediary
position, which is obvious. In order for 20 the force receiving
menber 70 to cone into contact with the fore applying first nenber 60
when the cartridge 50 is noved into the apparatus nain assenbly 100,

t he di stance by which the force receiving nmenber 70 projects when the
force receiving nmenber 70 is in 25 the ptbtrusive position needs to
be greater than thesumof the gaps fl and f2. Further, the operation
of the force applying first nmenber 60 is started after 43 "the

rounting of €24 KBLALIL9SPRIM %a&teglaﬁgaé@tmmh% apagubl¥s 100,

and i nmedi at ely “pefore the startin e next 1 nmage m ng

operation. Nexb;ntBesdRECE RV WY ifnbal a PENPaTe fR2d %h@gegréﬂ@ the
direction indicated by the arrow mark B as shown in Figure 8. As

force applyi ngff thet néetrbigiafed ficsmibgedpetdieidat eral surface 70e of
the force receiving nenber 70, that is, the force applying first X
nenber contacting Next acsoffadre kppdeinectiwihgiet®enesbels 700w ch
is in the path of the force applying first nenber 60, receives the
ext er nal fércén(Fh?s@lﬁﬁﬁQ%QﬂaPnﬂéFég?dfanﬁ@?m?ﬁﬁqy BBy K0P ERe force

applying first menmber As @2 r % %he devel o
rotational |y fB9EY Hb g%?ﬁa rot At i ohal F%hSs 2BBBY g?s%ﬁf%% m?ﬁgiﬁ ng
e Jove) coreeh 191ASied? i, SeRRLALeSbiom ey et wrens e arum 30
carried out n@é&ewfﬁg hdibronee @pRkYing fid Stormrnbeb160ngStirst
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 development 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 a.
Thus, when an ilmage forming operation is carried
out 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



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. As the force applying first nenber 60 is noved in the
direction indicated by the arrow mark E, the force receiving nenber

70 becones separated fromthe force applying first nenber 25 60,

st oppi ng thereby receiving force fromthé%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

pl aced betweenytihie 3¥e%e! @REEALs UM dndl Anadndr eprungt 98lpld@adyi ng
thereby the cartridge 50y for image formation. It should be noted

here that the yadwidnonhef dehelSppdrot asansitli wedddoum 3@nits Jkt,art ed

before the devel opnent roller 42 is placed in contact with the

phot osensi t i verardymng0 thEuebhiethet herdeiddoprfshtfarolimages ZorwaLéAn -

rotates by receiving driving force fromthe apparatus %Pin assenbly
t

%0? thr?EghdtHé;P@Q@éGpPPPPOE%QtW?ﬁ?E?ﬂit 4o rBEGF RN t ¥ 'S ot at ed
efore e devel gpnent .roller 42 is plaged.i ontact, wwth th

pﬂot osensi B ve ‘fﬂﬁ%}t%? ?’ﬁ‘ér“f%qsllg%msﬁr&%gsgﬁgo%ﬁa‘f?{% s, W th both
the rotation a 0 Lii an i t

devel opnent ro‘#l‘éar %E%Q% ggg%%dy%e%ﬂat%%g gﬁagg{lrg%@(r)}?ﬂ{hhﬁ%

devel opment r Qi A2shRi¢ONGAGH ¥ I hrlilhenphpt sensdddlvpmdhgm 30, the

difference in the peripheral velocity between the

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
4?2 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
photosensitive drum 30 and develcopment 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 photosensitivé

drum 30 and development roller 42 is possible because



phot osensitive drum 30 and devel opnent roller 42 is significantly
smal l er than otherwi se. Therefore, the 20 cartridge 50 in this
enbodi nent is significantly smaller in the frictional wear which
occurs to the photosensitive drum 30 and devel opnent roller 42 when
they are placed in contact with each other than a process cartridge
structured otherwise. It should be 25 not%ed here that this
arrangenent regarding the timng of the starting of the rotation of
t he photosensitive drum 30 and devel opnent roller 42 is possible

b 95 th id i ol ‘
Uhe oyl 1 ndri coRepartFbheD L R dr GLSL T TRt oot TR 2ohol THE

portion 67a, g nylgeé\,/i &Q%léﬁegb%ﬁoﬁvs@b%&méi%sd%yehogﬁgﬂtopnit

41 is rotational noved 5 about the cylindrical portion 46b, the

coupling porti@a éaa?ﬂﬂaf gk iohasge, | In pesddi aik eAklee thet even
conpletion of imge formation, the devel opnent roller 42 is separated

fromthe phot aeensthé véewlwpngd tbynirovi hgis heotfadrioeadppl yoned fi r st
menber 60 in the 10 direction indicated by the arrow mark B as

descri bed abogbeuttthe afiigdrikalsepatien ohblof tHige CRERLLBBNENt rol | er
42 fromthe photosensitive drum30 that the rotation o

th
devel opnent r BPEE#OR26 th #9550 05 e AEFRPY e YRR 3G Oy s%‘%bepre&he
Therefore, 1he gppSEI&T | 1080 Rabill2: SIDANIRA hBpREAR! £ LA 1Y
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smaller in th ce in-peripheral vel ocity between t
phot osensi ti V@zdig%é&%dd%\f%m%@n néObd&ls 43 vebaicig shesefore

significantly smaller in the anmount of the frictional wear ich
occurs, - when 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. Consequently, the
electrophotographic image forming apparatus in this
embodiment is significantly superior in image quality
25 to a comparable image forming apparatus in accordance
with the pfior art.

{Relationship Between Force Receiving Member and



20 the devel opnent roller 42 is separated fromthe photosensitive
drum 30, than a process cartridge structured otherw se. Consequently,
the el ectrophotographic inmage formng apparatus in this enmbodinent is
significantly superior in inmage quality 25 to a conparable image
form ng apparatus in accordance with the prior art. {Relationship

Bet ween Force Receiving Menber and 46 RéFeasing Menber) Next ,
referring to Figures 5 - 6, 13 - 15(b), the relationship between the
force receiving nmenber 70 and rel easing nenber 75 will be descri bed.

Figures 15(a) gl ilnf Ben@be)detail ed schematic draw ngs of the
force receiving nmenber and reﬂeasing menber 75, show ng the
mechani cal structungftQr re€eeashford hei fuafede s5r ecei, VL Bg- nefrtier, the
Referring to Figure 2, the cartridge 50y is 10 provided with the
force recei vi ngelwenitershi®, bahivebni shé ofomleaciengivheg destdbaprithtand
roller 42 and photosensitive drum 30 in contact with each other  or
separ at i ng .t hepe¥eashngasembererd Whll Hee dlsserabas - md iwueseds($) 100.

eSS PR SET TR 8 R LI PR R RS R
spring 21 is attache %e%bggnglg ¥%§g§glfg 0% gggbgg 2%%6@?%%‘@5 dts

| engt hwi se ends-© end on spring tached

to the hook p%éé%l%%q ek rhReuR0 fovelormahgubht f6208 f&elmu@
the force receiving nenber 70 remai ns under the tension of the

tensi on spri ngnadheMvioch works in the direction to pull the force
receiving nmenber 70 fromthe standby position to the protrusive
position. ReferrinQRedlesoing Epglitgerd P, 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 hook portion 48a of the

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

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

and the contact portion 70b. The force receiving



25 and 15(a), the force receiving nenber 70 is provided with the
force receiving portion 70e (Figures 7 and 8) and the contact portion
70b. The force receiving 47 portion 70e is the portion of the force
recei ving menber 70, by which the force receiving nenber 70 receives
external force fromthe force applying first nenber 60. The contact
portion 70b is the portion of 5 the force’receiving nenber 70, with
whi ch the rel easing nenber 75 cones into contact. While the contact
portion 70b is in contact with the contact portion 75b with which the

rel easi ng nmenber 75 i rovi ded, th for e, ecgivin nenber 70 is
brevent od 10 PRGHPB: AP ORI 17 IRSALISNT Pont PRet et ey SaerBi on to
the protrusiv it hgn. . Ref.ernj al 0.Ej (a), the
r el easi ng nen§§$£%E ?g'p?%sgéhéﬁ:E%Fhfggﬁ%oﬁg%%$f§§%¥%g%?gtggmhich t he

second tensi oResRAiAY 22 ésnal tRGRed FiBmbyhenge e idspivengt buise
ends. The other end of the second tension spring 22 is connected to

t he hook port membéd3Ccs0W tThewtibahathepdevedropiigntisutht poanod® 1 s
provi ded. Thus, the releasing nmenber 75 is kept pulled in the

di rection bBnditbst édrby mecakrviow membey3700(Figurwhidh thert her, the
devel opnent unit frame 48 is provided wth a rel easing, mrenber

regul ati ng poFElEASABY MHR%h 1% GBS dRLPatPHEThe HOVEREME of the

el eastng ey 15 ML ED STRRTS Ul £8nLck N AP RURTE L0
portion 75b with which the releasing member 75 is
provided, the force receiving member 70 is prevented
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



25y3. Next, the novenent of the force receiving nenber 70 from
its standby position to its protrusive 98 position wll be
described. Referring to Figures 5, 6, and 13 - 15(b), when the
cartridge 50 is properly positioned relative to the apparatus main
assenbly 100 by the cartridge 5 positioning portion 10l1a of the
apparatus nain assenbly 100, the rel easi A4 nenber pushing member 102,
which is solidly attached to the imge form ng apparatus main frane,
conmes into contact with the contact portion 75d of the rel easing

menber 75, and,clQtRLESHE81 e tdiessaMeact portion 75d. Thus, the
rel easi ng menber 75 noves in the direction indicated by an arrow mark

y4 (Figure 14), camsifsgrihs coOrmiapireponsti 6n b8 19 sepaftat.e wheom t he
contact portion 70b of the force receiving nenber 70. As a result,
the 15 force rnéeeiceirngideab®s? 720 dropesiat Popat iynewdvesi F4iom ites
standby position to its protrusive position by the resiliency
(tension) of the PeR3TrahuspraHYy asEemPd vt R0t BY | BY nef Mt ifiSfat i cal

S I N CR SR Sl
assembly 100, the releasing member pushing member 102,
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 21.

In the following mathematical expressions, £f3, 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. In

25 this embodiment, in order to prevent the releasing
member 75 from releasing the force receiving membér 70,

the relationship among the abovementioned forces is



tension spring 22, anmount of the force by which the cartridge 50 is
pushed (positioned) upon the cartridge positioning portion 10la of
the main assenbly franme, and self weight of the cartridge 50,
respectively. In 25 this enbodinent, in order to prevent the

rel easing nmenber 75 fromrel easing the force receiving nmenber 70, the
rel ati onshi p anong the abovenenti oned fofzes is 49 set as foll ows:
F3 is made to be greater than f4 (f3 > f4). The anount of the upward
force, which the cartridge 50 receives as the rel easing nenber 75 is

pressed by the fieleashigoEnter pUSNA0 IeNRoL. 207 2 0l dly bhxed to

the main asse rang, 184, ereas e downward fTorce ich the

cartridge 50 r@&gei vege asndif [ a8l NGWABRIDRS- & WwhiRheggsgd by the
rel easi ng nmenber pushing nmenber 102, equals the sumof f3, f5, and g,

that is, (f3 +dRridgy. 50hpsceihds for ¢BelBecl £8€ivd NgmBRITOES 18,

rel easi ng nmenber 75, springs 21, and spring 22 are designed to
satisfy the fgdeswengbyneheateleasiing memBer phshiny nEvdeef dP2, it
does not occur that the rel easing nmenber 75 rel eases the force
recei vi ng fentferl idywhéned heo cidra madge asoerlnofrane 155t Bé  appar at us

mai n assenbly 100, and also, that the cartridge 50 flqats fromthe
cartridge posWPFGﬁ?ﬁgt58r$?%ﬁW%L §Q5Fetﬁélﬁ%p St R Hdid9%adlenmbl y 100

after it is properly Pesi tonash JL:ke«2RREL 3 4is; i A%seRp! ¥nd 00
releasing member pushing member 102, equals the sum of
£f3, £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 receiving member 70. However, instead of
providing the releasing member 75 with the contact

25 portion 75b, the drum unit 31 or development unit 41
may be provided with a member, such as a contact

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



20l n this enbodi nent, the releasing nenber 75 is provided with the
contact portion 75b as a part of mechanismfor releasing the contact
portion 70b of the force receiving nmenber 70. However, instead of
provi ding the rel easing nmenber 75 with the contact 25 portion 75b,
the drumunit 31 or devel opnent unit 41 may be provided with a
menber, such as a contact portion 775b shown in Figures 17 and 18. In
the case 50 of the force receiving nenber rel easi ng nmechani sm shown
in Figures 17 and 18, the drumunit frame 34 which is one of the

structural comonggt spbo t NeEliMyRkhuaL, 01 dEHR) AREBALIUAI t T rame

48 which is one e structural conponents of 1he devel opnent
unit 41, is prsovdednWrifuide contactiBngtper dreh Wb frifet BES case,
as the cartridge 50 is nounted into the apparatus main assenbly 100,
t he contact peitichnig76heisf pushed ribgttilrelr ebmeeierg merfbéhepdshinng
menber 102 10 solidly fixed to the apparatus main assenbly 100, in

t he directionunidi 8at edrbyeesmlanmenly waik Frame glf eshigh psr ene of
specifically, the contact portion 775d receives gfternal forc
(second exPer rae §6F8§$u¥?i;ﬁ?Wﬂ9qﬁéFéa§?n§hﬁeﬂ%%ﬁ tn&“ﬁﬁngér 102.

Therefore, the 15 contact rti.on 775b ves_ in the directi .
i ndi cated by af &FPSw Har P (qﬂeg&roééfg ;mgi ehgagl n—g]l‘r{bherierg;ld}_lrsom

the contact perLion,Z0bof oLAS {RLoSor seehyligedeimiey 72 That is,
the rel easi ng nmenber 775 i s prOV|§E wth an el astic connective
portion 775e, gBYaratus 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 1s attached to the drum
unit frame 34 or development unit frame 48. Therefore,
as the force receiving portion 775d of.the releasing
member 75 is pushed by the releasing member pushing
member 102, the connective portion 75e is deformed by
25 the force received by the force receiving portion 775d.
-As a result, the contact portion 775b is moved away

from the contact portion 70b of the force receiving



20 which the rel easing nenber 775 is attached to the drumunit frame
34 or devel opnent unit frame 48. Therefore, as the force receiving
portion 775d of the releasing nenber 75 is pushed by the rel easing
menber pushi ng nmenber 102, the connective portion 75e is deforned by
25 the force received by the force receiving portion 775d. As a
result, the contact portion 775b is novest away fromthe contact
portion 70b of the force receiving 51 nenber 70, allow ng thereby

t he cont act portlon 70b to rotatlonally nove as descri bed above.

this case, the ane 3 or

{ it f
L ovi dod v ¢ hTEAER e as?%owq &?r?g bR o B 788 4,
component ot N, 83Bb ey g YN 4 ERTB34, %é;ev%omgt oyt frame

48 may be provi ere ea3|ng portion Furt i'n this

enbodi nent, theer ekeAShAg: NEARS USSR AGvERSHRREn A iaf frhpeapparat us
mai n assenbly 100 is positioned below the 10 corresponding cartridge

conpartment. Hewevded #hehrgheasilegsimgbesrplshi T mehpbesvdd2 ey be
positi oned anywhere, as long as the |ocation enables the rel easing
merber pushi ngtrerberalocomponpish otherr ehaasiig drwbenirzsfnben 1he

cartridge 50 is in the
or development unit frame 48 may be provided with the

releasing porticn 775. Further, in this embodiment,
the releasing member pushing member 102 of the
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 location 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 sc that the hook portion 70a
iteelf can elastically deform and can be directly

engaged with the hook portion 48Ba of the development



15 apparatus nmain assenbly 100. Further, the rel easing nenber pushing
menber 102 may be in any shape, as long as the shape enables the

rel easi ng nmenber pushi ng nmenber 60 to nove the rel easi ng nenber 70 by
comng into contact with the rel easing nenber 70. For exanple, 20 it
may be U -shaped in cross section, instead of being in the formof a
projection as it is in this enbodiment. =2 Further, the tension
spring 21 may be elimnated by extendi ng the hook portion 70a of the
force 25 receiving nenber 70 so that the hook portion 70a itself can

el astical ly deformmnd.can, bgsdinssh! ynergaged v thde haakipession
48a of the developnment 52 unit frame 48, as shown in Figure 16
(16(a) and 16(b)). FurtherFuréherridefer Figares Ebgaies29 ward 20, the
rel easi ng menber 75 may be replaced with a rel easing nenber, such as
a rel easi ng meriers8ng whitcar can Ny Penveed abpdt wethitd | idiasg inke
driving force, which the coupling nmenber 67 of the devel opnent unit
41 receives fmemdeie aPphrasud FRlTRdsgemsMPe10od’ > Mt sedl Piccal |y,

the cartridge 50 is provided with a gear, 123 hayi ng a pr.oj.ecti on 123a
(i) for BUSHOTSS HY SBer G bbbt T eifbel LHagh hortenshr B7Sren ¢ he

direction iruﬂég%tﬁqggém“ﬁPﬁéréqw &?FY%EVEEEhmggge&£§ﬁr4¥ %%%nges

menber 875 is Provi a con portTo h"'which 't he
abovenent i oned Rrokget hePal2das (i) £QWS1LN100CoMAGt . Thus, as the
d

gear 123 is rotate .

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 abovementicned 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 y%) by the resiliency of the

tension spring 22. Thereafter, as long as the driving



15 in the direction indicated by an arrow mark G by the

abovenenti oned driving force, the projection 123a pushes up the
contact portion 875a of the rel easing nenber 875. As a result, the
contact portion 875b of the rel easing nenber 875 is di sengaged from
the 20 contact portion 70b of the force receiving nenber 70, allow ng
thereby the force receiving nenber 70 tosyotationally nove into its
protrusive position. As the projection 123a of the gear 123 is

di sengaged fromthe contact portion 875a of the rel easi ng nenber 875,

the 25 | i b 875 | h d in.th i ti

(he 20 rel casing orber Bis 1 pigted doue (nuhediiselion, o
22. Th ft i vi 3 - t i dt
22, Thereal {ecpr o000, 85, P8 U] WLROL S LpMER 47 ranes Lhg 0

projection 123a.0f 1pbe bearcnk2dornétt Ber oot afisPUf itdr 875e of the
rel easi ng nenber 875 do not cone into contact with 5 each ot her.

{Renoval of Pregessifagrhdnisige FromoMabn Assenintyo afontact with

El ect rophot ogr aphi ¢ | mage Form ng Appar at us} Next, the
operation for erehovtigrt he cartridge 50 fromthe apparatus main
assenbly 100 wi Il be described. 10Referring to Figure 24, as the door
12 is rotati onBRMgVabvell FiesiAthéashitdpest 1ooiiais AfseBbay Bbsiti on,

the tray suppgrti nbers 14 are nnvsd upward, that is, in the
direction (|ngﬁSSPgﬂg%kﬁ%ﬁﬁagbﬁﬁaﬁ?aﬁﬁ) ?Epihgrﬁﬁﬁﬁféiﬁg fromthe
transfer belt 19 aﬁext, the operation for removing the cartridge 50
from the apparatus main assembly 100 will be described.
iQ Referring to Figure 24, as the door 12 is
rotaticnally moved from the shut peosition 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, c¢ausing 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 pulled out (direction 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 force

receiving member 70 is kept in the protrusive position



15 shown in Figure 24. As a result, each cartridge 50 is noved upward
with the cartridge tray 13, causing the photosensitive drumtherein
to separate fromthe transfer belt 19. Further, as the cartridge tray
13 is noved in the 20 direction to be pulled out (direction indicated
by arrow mark zl in Figure 24), the cartridge 50 changes in state
fromthe one showmn in Figure 8 to the oné4shown in Figure 7. That is,
the force receiving nenber 70 stops bei ng kept pressed by the force
applying 25 first nenber 60. When the cartridge 50 is in this state,
that is, the t.e sh Ln_Fig 7 for cecehyi @{Iﬁgr 70
is kept in th?%rtfﬂer tf%:lsv\r}léll;e)gs%t#%ﬁth%f%%ltoﬁegﬁééﬁgiée%’c;%of e
tension spring 2lg; A8 e3N9WAnkM Il 9weee r£1afded4ri ey piingnko2ki gures
21 and 22, the force receiving nenber. 70 is provided with a contact
portion 70c hayHdEcrcel aptesuifiqarmbdy Clo iis bronitide wiposi te side
fromthe lateral surface 70e (Figure 8) by which the force receiving
menber 70 receiauesadiopoetioony@hehdoirge aapplapicnguf fast, meniydEr i60.
As the tray supporting nenbers 14 are pulled in the direction
i ndi cated By tHe @ GweREikezPi¢F Hire the 2arerphesepm et/ Yorti on
70c cones into, contact \A%th the farce receivi n? penber returning

c

portion 60zm off ¥HES &7 cBY Bt ng'd iT Ve RGEr Y809 HH %0 has a
| d f T , h i | Lgd
slanted surface, Iy f%}%cgg%ﬁé@m%éuggp%lgv%lg,ﬁmpg@ir% AEfoRY! b

further, the force receivin er 7 in the protrusive

position, is pusheggdewn anyhﬁléfgf&qr{ge%&nwg Mprbes ghetiWdiing
portion 60nz in the direction indicated by an arrow mark K (Fi gure
22), all ow ng Hihker@dhycthenf Ofidecawariby nhenarber odrit oz IToME quder t he
rib 60m allowing thereby the cartridge 50 20 to be noved outward of
t he appar &tus 2fdi,n thssenbt ot G@orthilven,7Ocheonast R tgecBt-dad: vdvdd
under the ribs 60c and 60k, and is noved out of the apparatus main
assenbly 100 tHod§hcehEeEpEnt i TN &if THRBLRA BT g Y3 Chount ed

again into th%he 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 portion 60m; 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 cutward of the apparatus main assembly 100.
Then, the cartridge 50 is meved under the ribks 60c and
60k, and is mcved out of the apparatus main assembly
100 through the opening 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



25 image form ng apparatus nmain assenbly 100 after being renoved
therefrom the force receiving nenber 70, which is in the protrusive
position, can be noved back 55 into the standby position by pressing
down the force receiving nenber 70. This operation of pressing the
force receiving nmenber 70 back into its standby position can be
easily carried out by a user, because 5 bpth the rel easi ng nenber 75,
and the second tension spring 22 connected to the rel easi ng nenber

75, are elastic. In the case of the rel easing nenber 875 which mnust
be noved by the abovenentlgned drjving force, thecégg?e rné23 nmust be
rotated back i*G@ 4prakat ?XERQ%%£+°HeP8rBI??ﬁ99%H ﬁ% RHEF 875

b d hack he, b 875
Can be rot at ed BRARDS TRE S oG RER ek e G pPRS e T o

F eset PosTt| |ng a gear

connected to e geatcd23in® miMdr h@ebééku§ﬁ%6ﬁ t% E&%Mdﬁ river or
the |ike). As descri bed above, the el ectrophotograp i c image

form ng appar gbistlibnt 848 werhad iMeNtlcalrsis8r et Ut Behabedsusde
door 12 is noved into its shut position after the nounting of the

cartridge(s) bothntbet hel&dsappareates ffi nams semblspconkie tEosten
receiving menber 70, which is for noving the devel opment unit 41, is
rotated in t hePdipEcE? oFPRRE Gtk tict $hgoRehed s YT tMEBWEFOd Ot 02HF 0] ect
out war d fron1%Qgsg§¥elopnent unit 41.

In the case of the releasing member 875 which

must be moved by the abovementioned driving force, the
10 gear 123 must be rotated back into a preset position

béfore the releasing member 875 can be moved back into

the standby position. The releasing member 875 can be

rotated back to the preset position by manually

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

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

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

simply as conventional cartridge}. Further, while the



Therefore, the cartridge 50 in this enbodinent is 25 significantly
smal l er than a cartridge in accordance with the prior art (which
hereafter may be referred to sinply as conventional cartridge).
Further, while the 56 cartridge 50 is nounted into the apparatus
mai n assenbly 100, the force receiving nmenber 70 remains in its
standby position. Therefore, the apparatf% 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

conventi onal eaa%traageos@g{@nmlﬁnﬂe@g.%itof %@} BfpaPPAlAtisn Therefore,

t he opening 80 can bé made significantly snmaller than the

correspondi ng epeRbng 100 pftike cRyRNtrceRal i aheathiophotDglaphine inage
form ng apparatus. Further, the force applying first nmenber 60 can be
posi tioned si gnisf istantiby pdosEerort.0 Therefetei dge paplarahas nhen
counterpart of a conventional electrophotographic inmage formng

appar atus. Thessksbdy 1@0th@4épbhﬁﬁﬁﬁéﬁﬁﬁpg 838ePHITRAAD0 can be
significantly reduced in its vertiqal6%%nension

.eay d to th
apparat us. fal (7 IGESERBRYTHY FROIReritt GhSI VEFELE? bphBtObraph o Ehege

form ng apparatus. .kurthe efore t riridge. 50 I d.into
20 the apparafﬁ§%§éﬁﬁeag%éﬁﬁﬁkﬁﬁiﬁie t Q%ES%%E @g%ii%$§%¥31 n%gra70 IS

in its standbyqposhthofa) TRLANAIHo dgrudninl keby fdmbmqoccur 1 hat
the force receiving portion 70 i s danaged while the cartridge 50 is
handl es by a uggparatubl angRekifeteal ene. ogof @l namt b2) made
significantly smaller than the corresponding opening
10 of a conventional electrophotographic image forming
apparatus. Further, the force applying first member 60
can be positioned significantly closer to the
cartridge path than the counterpart of a conventional
electrophotographic image forming apparatus. Therefore,
15 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
20 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 porticn
70 is damaged while the cartridge 50 is handles by a
user or transported alone.
25 {Embodiment 2)
In the first embodimeﬂt, the releasing member 75

is disengaged by the projecticn 102 (releasing member



In the first embodiment, the releasing nenber 75 is disengaged by the
projection 102 (rel easing nmenber 57 pushing nenber) solidly attached
to the main assenbly franme. In this enbodi nent, however, the
cartridge is structured so that the rel easi ng nmenber noves by
receiving force fromthe novable force applying second 5 nmenber, with
whi ch the apparatus main assenbly is pron ded. Thi s enbodi ment
also will be described with reference to a cartridge, nore
specifically, a cartridge 950y, which stores the yell ow devel oper. 10

I ncidental ly, the description qf this_enbodi t.wll.b t d
around the stPHEPh‘F%Im‘?r@%FUr §§(1&fﬁ%’h%t1é‘—l’ Oef %&ngfnﬁﬁﬂs%glg%am@

1 the rro SkBSE it C18 PRRPTET At TRy M esenbIY oF
El ect r ophot 09&@99@:@@@@% ReLW REcAPPREAS US) miter RBNEErbHAY tO
Figures 37 - 39, the operation of the cartridge tray 13 in this
enbodi ment W kkcbeviescidheed £ 30l aherderalile nikee bpeagisyg $econd
under stand the

5 member, with which the apparatus main assembly is
provided.

This embodiment also will be described with
reference to a cartridge, more specifically, 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 Apparatusi}

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



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 nenbers 14 in such a nmanner that the 25 cartridge
tray 13 can be pulled out of the apparatus nain assenbly 100 while
remai ni ng supported by the tray supporting nenbers 14. The tray
supporting 58 nenbers 14 are noved by tﬁg novenent of the door 12
whi ch can be opened or cl osed by an operator (usér). The door 12 is
attached to the apparatus main assenbly 900 so that it can be

rotationally npyad ,abqut 5irbSnavEQtgy iQRInAsent2a s ( shaf dodyy whi ch
door 12 is held to apparatus main assenbly 100). The door 12 is

rotational ly npyahl edetecepencfost té byt apospekatdri tusdr)ch it
conpl etely covers an opening 80, as shown in Figure 27, and a
position (operriposiddronR 16 antabhed ta the lappexposesna e agssribdy 80,
as shown in Figure 28. Wien it is necessary to take out any
cartridge or c¥#? rdddéati Att Aenappareitaisiardild Ya8esRe! §°909, 1 %he door

12 is to be rotationally myved fromthe shut .1 osition, tq t.he open
position. A t¥Eafdenad2 axds, 6gat fg;r‘%%‘ ?ynﬂ%‘é&?’ Eoﬁﬁi ?'?ojfS 3}e&jd§&°i ons
15 (connective pin W_t.h_whi r 12, is 2 noves in the
cl ockw se di re?RFFaorna asoﬂltalphgsg%f%?fona .axfgé 13%?9 éljla'% noving in a
pair of elongated QYR8 1y movable between a position (shut '

position) in which it completely covers an opening B0,
as shown in Figure 27, and a position (open position)

16 in which it fully exposes the opening 80, 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 pailr of projections 15
(connective pins) with which the door 12 is provided
moves in the clockwise direction about the rotational
axis 12a, while moving in a pair of elongated holes

20 1l4¢, with which the tray supporting members 14 are
provided, one for one, from the bottom end 1l4cz of the
elongated hole 1l4c to the top end 1l4cl of the
elongated hole l4c, 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 zl. As the tray supporting members 14 are moved

in the abovementioned direction, the projections 14dl



20 14c, with which the tray supporting nmenbers 14 are provi ded, one
for one, fromthe bottomend 14c2 of the elongated hole 14c to the
top end 14cl of the elongated hole 14c, as shown in Figure 38. As a
result, the tray supporting nmenbers 14 are noved by the 25
projections 15 in the direction indicated by an arrow mark zl. As the
tray supporting nmenbers 14 are noved in gshe abovenenti oned direction,
the projections 14dl 59 and 14d2, which project fromeach of the
tray supporting nmenbers 14 are guided by the guiding holes 107 with

which the a aratus mai n a senblly 90 Vi ferring to
Elgyre $6| ggé? gﬁqﬂi87 h Hfoﬂé?t g§°?h'%g’§§§ﬁpﬁn§rayh;tgls ;mg
ori zontal sections a a n a

The di agonal seEPPEEl&%fganextegé §5 ggﬁggflgbq%%rgh%agﬁé ﬁ?hég

horizont al Segbbomlw?@um dee a%éké@ﬁlé aha e fagdoo Theref ore,
as the door is 10 noved to the open position, as Shown in Figure

38, the proj epkbonged4dhedrd ridg2rarei giieded, byathegglithiqhdiel e 107,
sequentially through the horizontal section 107al, diagonal section
107a2, andshodbZohsal tisesd isETtional. tHhUs;SJPRNQIhwylsapp@it|ng
menbers 14 are first 15 nmoved in the direction indicated by the arrow
mark zI, and Pﬁéﬁlogﬁelﬁhﬁbdﬂﬁh19Hé3di@%%tQ&ﬁ1q%ﬁﬁoééﬂeﬂeﬁpl%% arr ow
mark yl, that the direction to nov fro the tra beIt
19. Wth the 9P§925u 6 CRagonshoeraror 1005 GRToPAE MR

di rection 20 Inu?g Pﬁﬁp%: h%o@&ES%%g?rgééglo H%?égrEB'gﬂg tray 13

can be pulled 5 apparatus main assenb 0 through the
openi ng 80 i nhBP?thf@P"éé&’cﬂdﬁdlma‘Bed e rdk oRES OWSWBIEJ.( &r az shown

in Figure 39. Figure 42 is a partially cutaway perspective view of
the imageio moved to the open position, as shown in Figure 38, the
projections 14dl and 14d2 are guided by the guiding
hole 107, sequentially through the horizontal section
107al, diagonal section 107a2, and horizontal section
107a3. Thus, the tray supporting members 14 are first
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 assembiy 200
through the opening 80 in the direction indicated by
an arrow mark D2, as shown in Figure 39. Figqure 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 900 to its

outermost position.



25 form ng apparatus after the cartridge tray 13 has been pull ed out
of the apparatus main assenbly 900 to its outernpbst position. 60
Next, the case in which any cartridge or cartridges are nounted into
t he apparatus main assenbly 900 will be described. Referring to
Figure 39, the cartridge tray 13 is to be pushed into the 5 apparatus
mai n assenbly 900 in the direction of t hé®arrow mark D2 t hrough the
opening 80, with the door 12 kept in the open position. Thereafter,
the door Ig is to be noved into the shut position as shown in Figure
37. As the door 12 Nextjove@, caaehinfwiien prgj eelitensigéOod5 of the
door 12 noves in the countercl ockw se direction about the rotational
axi s 12a, whi leamnovidygs mreheoccoteesponditiy elppagated maie 14c of the
tray supporting nenber 14, to the bottom end 14c2 of the el ongated
hol e 14c, as shevarlily Fil§umel37beTHescrind 15Refayt suppot thivyreedBer
14 is noved in the direction of an arrow mark z2 bg t he pair of

proj ecti ons ]fiheﬂﬁiitﬁiggﬁh§r880?31?5FEJﬁﬁbéﬁsﬁﬁgo PhHE Eﬁ%t posi tion
as shown in Figure 37, pr.Qj i d i.ded by
fhe oui di ng hfer s pair sSsERbl SOME AT SR AtEEETER b

di agonal sectionqt0 sk #0ALALLLIRM RGN 83071 en! frd Neodyd Shed
order. Therefore, the tray supporting nenbers 14 nove, first, in th
direction of thgarimowheBbleaZpoaith dthenThebebheed) riaod idusrofiot he
arrow mark y2, that is, the 25 direction to nove closer to the

transfer. belt th9.be Rovied anicngtbé $Frgr asss iCdoty hdgehReh atn vislgureMai n

Assenbly of El ectrophotographic Image Formng 61 ) )
37. As the door 12 is moved, each of the projections

e

10 15 of the door 12 moves in the counterclockwise
direction about the rotational axis 1l2a, while mbving
in the corresponding elongated hole l4c of the tray
supporting member 14, to the bottom end 14c2 of the
elongated hole 14c, 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 107a2, and
horizontal section 107al, in the listed order.
Therefore, the tray supporting members 14 move, first,
in the direction of the arrow mark z2, and then, in
the direction of the arrow mark y2, that is, the

25 direction to move closer to the transfer belt 19.
{Positioning of Process Cértridge Relative to Main

Assembly of Electrophotographic Image Forming



Appar at us) Next, referring to Figures 31, 35, 36, 41, and 42,
the positioning of the cartridge 950 (950y, 950m 950c, and 950k) in
the apparatus nmain assenbly 900 will be 5 described. Referring to
Figure 42, the apparatus main assenbly 900 is provided with multiple
pairs (four pairs in this enbodinent) of cartridge positioning
portions 90la for positioning a cartridge 950 relative to the
apparatus nmai n assenbly 900. That is, each 10 cartridge conpart nent
of the cartridge tray 13 is provided with a pair of cartridge
positioning portions 90l1a, which are | ocated at the | engthw se ends
of the correspBREFAG Ebnpartnent, one for one, in ternms of the

direction paralIeINggtthgéﬁﬁggﬁg»%ﬁpEQig?g L??'2§5}53%he4fﬁnLﬁjqﬂﬁ

950, in a manner to sahdw rans Referri'ng to

Figures 41(a) gadp4d{Pionidle dRithaseRl¥g8005hs (abep, Py deshou,t h
force applying second nenbers 61, which aré | ocated above the tray
supporting neghar 9544) fachd epparappkynagn 24 sedand omenbenl 68ei s
provided with a hole 61d, -t hrough which a force applying second
menber suppor tengrshadt B&fewirihgwhe cfigiee d@pathtusppalat s sei y
900 is provided, is put to rotatably support_ the force applying
second nenber agsembbn 9¢thiis mneyideHev il ol SR o P3REPi n§OtRe force

appl yi ng second, nenber_ 61 by  usi.n e povenent of the door 12 wll
be described. PFHES T OF cE Hh Q%jmgBEQnﬂgtéﬁFFﬁﬁﬂﬁﬁ'H§f1F§°86ﬂ%ected to

a_connective EEUPED, 020 il 1354 P8 PG N9 Ad1%.Ti006C 03BPLXL G pecond
y I'TTzing the movenent of the door 12.° The connective
menber 62 is ppovhdesbyiidt s hRlie, abBeMPi$o00. That is, each
10 cartridge compartment of the cartridge tray 13 is
provided with a pair of cartridge positioning portiocons
901a, 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 t¢é¢ 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 6l1d, 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



5 the supporting shaft 55 is fitted, and a supporting pin 62b, which
fits in an elongated hole 14b (Figure 41(b)) of the tray supporting
menber 14. Referring to Figure 41, as the door 12 is noved fromthe
open position to the shut position, the tray supporting 10 nenber 14
noves in the direction indicated by the arrow mark y2 (Figure 41),
wher eby the supporting pin 62b in the el 6Agated hole 14b is forced to
nove also in the direction indicated by the arrow mark y2. As a
result, the connective nmenber 62 is rotationally noved 15 about the

supporting pi Aghd Bit he ebengated ke cbAbetnitBemshitactdxn
i ndi cated by an arrow mark Z (Figure 41). Thi s novenent of the

connective nmenfgrchb2 sWibghmbsind tdonrfecicdeonppdyihe $orae applbpirng
second nmenber 20 61 causes the pressing portion 62e, with which the
connective merfleby62tiid ipioygi thel nawenengs9fohhehdoenrke r €86i vi ng
surface 3la, which is a part of the top surface of the drum uni,t
frame 34. Ther@hoestivgemenPeF | 6fc TP HEFEs At AW Fedd gRich

d d) 25 indicated by th . 2 in_Fi 41(h)., i
he oar {1 dge WHSITPERFRGPOTET o D318 (REGaRe 0 i TR R he

drum uni t 931¥3[i:n§ Provided;, Egb%%a@ﬁf%liﬁﬂbgtggngg% W h#iRRire

cartridge pos ning portion i'ch the apparatus nai.n

assenbly 900 if @)qVic¢edneAray ragppdrtinheneankbri dge ey rirsngroper ly
positioned relative to the apparatus nmain assenbly 900 5(Fi gure 6).

The ot her car tgigiges 49508 8bdcdoand 205@k malved &rem prloperden ,
positioned relative to the apparatus main assenbly 900 in the sane
manner as the pewittiiodgéo95by $kupaxiitdwad s8edeSRY | BERPUGIVE.

10Referring to Figures 35 and 36, the cartridge .
]% memﬁ%r 14 moves in the direction gndlcated by the

arrow mark y2 (Figure 41), whereby the suppofting pin
62b in the elongated hole 14b is forced to move also
in the direction indicated by the arrow mark y2. As a
result, the connective member 62 is rotationally moved

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 which

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 31a, 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



950y is provided with a spring 66, which is between the force
appl yi ng second nenber 61 and connective nenber 62. The spring 66 is
supported by the supporting shaft 55, and is in contact with the 15
pressing portion 62e of the connective nmenber 62, and the projection
6le of the force applying second nenber 62. Incidentally, the
apparatus main assenbly 900 may be strucgyred so that this spring 66
directly presses on the force receiving surface of the drumunit
frame. 20 {Operation of Force Applying Menber} Next, referring
to Figures 43 and 44, the operation of the force applying first
nmenber 60 wil linge gesearbedt tirtha f@rteieaci RO Hahitd 898 a

not or 110, 25 ich.i mechani cal driving force squrc i th which
t he apparat us 9\rﬁgianwé§§e%jr'§7h oo i R 6V el Y oaﬁ%eé“%éé'aso\gllist hr ough
a gear 111, as .t ..i,s,in first, 6 .ﬁﬁﬂ&- tE i\

fo?ce IS tranzﬁpkfggdfoz%ﬂg'&ggilfizghgﬁgﬁg%ar 11§é?3t2§e§£?%§€ﬁ@

direction i ndigatedoh¥dahe B¢ OV Y Krle, apphAbt v ddier ekyetibeycany
portion 112a, which is integral with the gear 112, 5 also in the

di rection isndi(gagageby)the arrow mark L direction. The cam portion
112a is in contact wwth the noving force receiving portion 60b, with
whi ch the force apphyi oghér rsirtmiviges 660ins Pyovi dal IPR&r efleape, as
the cam portion 112a rotates, the force applying 10 first menber 60
is noved in tRESIPEEBET b POl Claned Bylahl%e riov T iePRagetgs main

assembly 900 in the same manner as the cartridge 950y
is positioned as described above.

10 Referring to Figures 35 and 36, the cartridge
950y is provided with a spring 66, which is between
the force applying second member 61 and connective
member 62. The spring 66 is supported by the
supporting shaft 55, and is in contact with the

15 pressing ﬁortion 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



Figure 43 shows the case in which the force applying first nenber 60
has been noved furthest in the direction indicated by the arrow mark
E. Inthis 15 case, the devel opnent 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 nenber 60 has been noved
furthest in the direction indicated by thé arrow nark B. In this 20
case, the force receiving nenber 70 is under the pressure fromthe
rib 60y. As the force receiving nmenber 70 is pressed by the rib 60y,

it causes the e%é?ég@?ggf ez:gknitthe9é}159n%0%é£!‘:9”§é | SRS LRBAUEL T Bife

rotational axis causing thereby the 25 devel opnent

roller 42 to spparate,f eps &g phiot asengielsi e dreniBfedifigure 34).
This position of the devel opnent unit 41 will be referred to as 65

"separative pdsidiicaned by an aMfidwe ntark dar trotdgeén@Stheéehw\ée icamno
t he apparatus main assenbly 900, the force receiving nenber 970
remains in iteosttdedbylpesithirh (M ditedza)l. wstirhehefenar, dlte force
Y a5 I Te IR cRe SICeLOLG SRALAS BFORRS JEIRS Sk €21 P
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 receilving member 70 is under the
pressure from the rib 60y. As the force receiving
membey 70 is pressed by the rib 60y, it causes the
development unit 241 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



significantly closer to the cartridge path, without allowing themto
interfere with the cartridge 50 during the nmounting of the cartridge
50, conpared to 10 the counterparts of a conventional image form ng
apparatus, making it possible to mnimze wasted space, naking it

t hereby possible to significantly reduce the apparatus main assenbly
900 in vertical dinension. {Description & Munting of Process
Cartridge-into 15 Main Assenbly of El ectrophotographic |Image Form ng
Appar atus, and Operation of Force Receiving Apparatus) Next ,

t he operati onal éggyg%gg% nggkgggubeginning of the nmounting of the
50 e

cartridge(s) 9 Into't apparatus main assenbly 900, to the

separation of the 2@ :idevehePaeptrifd &5043 sf nevrlihenphofiasensitive
drum 30, will be described. Referring to Figure 40, it is after the

cartridge trayagphratupuhked essembly lEgpRAEAFUScEBrdcabsiaply 900 to
its outernost position that each cartridge 950 25 can be nounted
into, or renowedntero®’0t kemeansr fdgéts rayak®y pasid iver tiFe¢ghre 31) .
direction indicated by the arrow mark C. 66 After the nounting
of the cartsri dgEF$fogse fheolefes rriniidge firay 18P heTaAT i dge

tray 13 is to be noved.into the apparatus in assenbly 900 jn the

i o o on” i naiEeas S0 L AR of P oD et e SO RCER 58 Rt P e That
is in thi N ; 9 Do ; L d int
Lhe pparatue T SeensER R [ed the AR 000 SO0 2 dedEECd, TNEO
intersecti Ona|alﬁro%qﬂ§g¥h9ﬁr9@nﬁh§é&}ﬁﬁe Wathhenaxtattid ofp t he

phot osensitive drum
during the mcunting 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 900 in vertical dimension.
{Description of Mounting of Process Cartridge into
15 Main Assembly of Electrophotographic Image Forming
Apparatus, and Operation of Force Receiving Apparatus)
Next, the operational sequence from the beginning
of the mounting of the cartridge(s) 950 into the
apparatus main assembly 900, to the separation of the
20 development roller 42 from the photosensitive drum 30,
will be described.
Referring to Figure 40, it is after the cartridge
tray 13 is pulled out of the apparatus main assembly
900 to its outermost position that each cartridge 950
25 can be mounted into, or removed from, the cartridge
tray 13 in the vertical direction indicated by thé

arrow mark C.



10Referring to Figure 40, the cartridge 950y is nmounted nost
downstreamin the cartridge tray 13 in terns of the direction in
which the cartridge tray 13 is noved into the apparatus main assenbly
900. That is, as the cartridge tray 13 is pushed into the apparatus
15 main assenbly 900, the cartridge 950y noves bel ow the force
appl yi ng second nmenbers 61k, 61c, and 61%8 (Figure 39) which are to
act on the other cartridges, that is, cartridge 950m 960c, and 950k,
respectively, and al so, below the ribs 60k, 60c, and 60m of the 20

force applying firgtgprhiel RQnthihgMo¥peheeann {0 SRt veaMinto
Also in ternms of the direction in which the cartridge tray 13 is

moved into thenapparatiudgerairayadsenbhy 800t ridee cardy ildgés960nbes
nount ed second 25 fromthe downstream end of the cartridge tray 13.
Thus, as the cawvedi dgeotirley adaretpashedni aseentihey H9Padat Gsemi n
assenbly 900, the cartridge 950m noves below the 67 force applying
second menber $igertiandiBHCTEdgbYe th9) afkPE P £NQUSEt tBR t he ot her

cartridges, that is, rtridge.950¢c and, 950k, r.espectively, and al so,
bel ow t he ?ib?PGBkngng 603%82 tfie ?%r%hﬁ%uﬁﬁ |4%Ee8§fs?a member 60

fro”‘UpStrea”E%?agg§n§t§§ﬁﬂEs horizoﬁk?%%gn?%fgéﬁﬁﬁyb the gbﬁ§95£99

in
whi ch the cart ray 13 1s nove e apparatus nmaln assenbly

900, the cart pidge, 9506 PV bekow the horseanpluiivg second nenbers
61k (Figure 39) which is to 10 acts on the 950k, and al so, bel ow the

rib 60k of thenterseceppal ngduighdty perpendboulaomtwpsheeamisd
downstr eam Mbreover, in terns of the direction in which the
cartridge tragibd pf§ time phdiesapsatavesdmanndGssenbl y

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 6lk, 6lc, and 6lm
(Figure 39) which are to act on the other cartridges,
that is, cartridge 950m, 960c¢, and 950k, respectively,
and also, below the ribs 60k, 60c, and 60m of the

20 force applying first member €0, from upstream to
downstream.

Also in terms of the direction in which the
cartridge tray 13 is moved into the apparatus main
assembly 900, the cartridge 950m is mounted second

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



15 900, the cartridge 950k is nmounted nost upstream Thus, as the
cartridge tray 13 is nounted into the apparatus main assenbly 900,
the cartridge 950k is noved far enough into the apparatus nmain
assenbly 900 for the force receiving nmenber 970 to nove bel ow t he
force 20 applying first nenber 61k, which is to acts on the cartridge
950k, from upstreamto downstream 6Regarding this upstreamto
downst ream novenent of the force receiving nenber 970 bel ow the force
appl yi ng second nenber 61, the other cartridges, that 25 is, the

cartri dges 950y, 950g1, a0, 9506, Atebhe.s S99 950K.
PPage™s b

That is, if the car were e5|gne orce

recei ving nemgr; B7Q-LepRi St RIPItet 'o'ﬁﬁe\é‘hbél?tfﬂfgé%ar ttrh|an§3950 i's
noved into the apparatus main assenbly 900, the force applylng second

menber 61 and deteedappbyidcadd raokyerbepe 601 voul d davalise, bee bow
posi ti oned hi gher than where they are in this enbodi nent, i n order to
prevent the faheeribseblk mpdreitberf9Tbef Fonee mmyiwmandiwsth t he

force applying second nmenber 61 and force applying first nmenber 60.
In this enbodeBREr RBWEYER uRﬂﬁ?%%ﬁﬁ*ﬁ@@@ﬁ%E%ﬁ@% 10 designed so that

the force rece n nenber 970 i s t inits stand osition, that
is, the positigxli L8Ri th quqﬁiﬁ§ ﬁgg B#Bf%%iont%HEQ%éFE %hﬁblying :

second cartridge tray 13 is moved into the apparatus main
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 direction 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
enough into 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
applving second member 61, the other cartridges, that

25 is, the cartridges 950y, 950m, and 850c, are the same

| as the cartridge 950k.

That is, if the cartridge 950 were designed so



menber 61 and force applying first nenber 60 can be positioned closer
to the cartridge path, because the 15 di stance by which the force
recei ving menber 970 projects does not need to be taken into
consideration. In other words, designing the cartridge 950 so that
its force receiving nmenber 970 remains in its standby position while
the cartridge 950 is nounted into the 20%&pparatus main assenmbly 900
makes it possible to reduce the apparatus nmain assenbly 900 in its
vertical dinmension. Further, referring to Figures 31 and 32, in this

enbodi ment, the fi0n¢e FBEELVEOG fRIMEMAERr BOLCLARDLY g% RREARY

menber 61, and force applying first 25 nmenber 60 overlap in terns of
the directionpanal kak tarthedgxi @0 linecekdt hetphohosespsitdtue drum
30, significantly reducing the cartridge 950 in dinmension 69 in
terms of the diaieckissempéypeddi ctharfame epplengy hatcendlineatreironl
Further, referring to Figures 31, 32, 35 and 36, the pressing
portion 6le ofanchdorsecaPapplyd nil sdc SiFTSTéRpEPUEd BB Mo
contact with the cantact gogtio 975 &figgres 32 and 3@%, and
presses thé cEHRSatiopsH: PoAReysHa Sh&ENESNEAGL Y Portin 975b is in

the first position.(Figure 3 5) [ [ M%%ﬂ ;

cont act portiéﬁmggﬁgepg'ignt %§$?{§_fﬁ§§i?%OE§th%rﬁ% the Séﬁgact

portion 975b recel.ves 8xkebhal nd OF 66 i(RLGARE exterdate fé{fpﬁ%ﬁ-ngAs the
e

pressing portion 6le presses on the contact portion 975b, t
rel easi ng nenbgyco?@Smkembdi Sengagedfdremappe vi.ogcei rec elanbeg enber

970, and the rel easing nenber 975 noves to the

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 970 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 31 and 32, in
this embodiment, the force receiving member 970, force
applying second member 61, and force applying first

25 member 60 overlap in terms of the direction parallel

to the axial line of the photosensitive drum 30,

significantly reducing the cartridge %50 in dimension



15 second position (Figures 32 and 36). The force applying second
menber 61 in this enbodi nent is equivalent to the rel easi ng nenber
pushi ng menber 102 in the first enbodi nent. As the rel easi ng nenber
975 is disengaged from 20 the force receiving nenber 970, the force
recei ving nmenber 970 rotates about the force receiving nmenber
supporting shaft, nmoving out of its stan@dy position, that is, in
such a manner that the contact portion 70b of the force receiving
menber 70 projects fromthe 25 devel opment unit 941, that is, in the
direction to cau e_copt act. port.i on : y. fromthe
rotational axﬁ%lg%ébgoP%tE%g ébé?%ﬁﬁghpégﬁfb8ﬁgyygrSM?5%¥%ve
position). Thedragiterging-oRgfation which occurs thereafter is the

sane as that in the first enbodinent, and therefore, will not be
descri bed here. Nextrthbe, opefadnion fter FLguPy¥s NPl e cad,r iatigeses 950
fromthe apparatus main assenbly 900 wi |l be descri bed. As the

door 12 is nowéde bressihe mhwitiqgolel off tbet heropeapplosing seconte
force applying second nmenber 61 rotates fromthe position shown in
Fi gures 325andegker 61 comes into contact with the contact portion
975b (Figures 32 and 36), and presses the contact
portion 975b, when the contact portion 975b is in the
first position {(Figure 31 and 35}. That is, it is when
the contact portion 975k 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 t¢ 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 970, the for;e 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



10 to the position shown in Figures 31 and 35. Wth this novenent of
the force applying second nenber 61, the pressure having been kept on
the rel easi ng nenber 975 by the force applying second nenber 61 is
renoved. However, the force receiving menber 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 fé?ce receiving nenber 970 is
provided with a contact portion 970c having a slant surface which is
| ocat ed opposite fromthe lateral surface by which the 20 force

recei ving nenber..9¢Q hsgﬂy&%) forge EﬁQ%tf@rﬁﬁf PRIy bRgwhL E8t

menber 60. Thus, as the cartridge tray is pulled out in the

direction indigaied bretheress ovs raK sBel AsFpat eiB%hd e dsar ce
recei ving menber 970, which is in the protrusive position as is 25

t he force recemboddmernbesndOtherdived,i wiflenbodberedesccidss hemeo
contact with the force receiving nenber returning nmenber 60zm 60zcy,
and 60zk, with whi 8exthethgloperatelcapployi HENPVERY T 60.998Ad i s
pushed down, bein% al l owed to pass by the ribs_ 60 60c,. and 60k,
enabl i ng t Rer tH@mcéPFr?ﬂ%%r@%ﬁ?“é&nbésﬁﬁvgﬁyog%ocﬁl¥%1 Cappar at us

mai n assenbly 900 tEr@ugh t he opening 80. 5As described above, the
cartridge 950 956§°&tPGCtured so that it is when the door 12 is noved

to the shut positiqn gftegothe £ard HidQesr2aQ ere smuntsddinia the
apparatus main assenbly 900, that the contact portion 970b of the

force receivi ngamephar p940cfon, hareirke bppldengl oprmnd mamider941
projects outward fromthe devel opnent unit 941. Therefore, the
cartridge 950 rickasiegniftbwanhé yoswrliloer shnwaethi Edduthselisicon Bhan a
conventional cartridge. Further, when the cartridge 950 is nounted
into.the dppart®t tdenBPAibsRRnPgrDd® 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 870 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



15 the force receiving nenber 970 remains in the standby position.
Therefore, the cartridge path in the apparatus main assenbly 900 can
be less in vertical dinension than the cartridge path of the main
assenbly of a conventional el ectrophotographic imge form ng 20
apparatus, and so is the opening 80 than the opening of the apparatus
mai n assenbly of a conventional el ectropHotographic imge form ng
apparatus. Further, the force applying first nenber 60 can be
positioned closer to the cartridge path, making it possible to 25

reduce the appatatus, gﬁ{&b@g%@gﬁgﬂ %efB8: 1 B0 veldd Gal lHBASLOY:

Furt her, when the ca s outside t apparat us mai n

assenbly 900, ,ehegf 21 LE LR WG BRTERE Sl Tl B9, Nahhessk andby
position. Therefore, the force receiving nmenber d70 i's unlikely to be

damaged whi | echbplcadgt thetgeP5be sabandiigd 908 tiseke, mbved o8t of

transported al one. [INDUSTRI AL APPLI CABI LI TY] According to the

present inventhenappérésupossihlasseobigdldfe thrsuglk Bherasesiag 80.

cartridge, the

5 As described above, the cartridge 950 is
structured so that it is when the door 12 is moved to
the shut position after the cartridges 950 are mounted
into the apparatus main assembly 900, that the contact
portion 970b of the force receiving member 970 for

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

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

| dimension.

Further, when the cartridge 950 is outside the



10 el ectrophot ographi c photosensitive drum and devel opnment roller of
whi ch can be placed in contact with each other, or separated from
each other, and also, to reduce in size an el ectrophotographic inage
form ng apparatus which enpl oys the above described 15 process
cartridge. Further, it is possible to structure the above descri bed
process cartridge so that when the cartri’dge is transported al one,

its force receiving nenber for separating the devel opnent roller from
t he el ect rophot ographi ¢ photosensitive 20 drumis unlikely to be

damaged. Wi | e%;fﬁ‘aGrai \ée%iignagggn@gyngagscgﬂeb%r%t beeefergence to the

structures disclose erein, it 1s not confined to the details .set
forth, and thigeRpy it reRaifsi Db engleds ttandgy @osstiebn nodiHeredbirens
or 25 changes as may cone within the purposes of the inprovenents or
the scope of tiiee fdceniregedvangeneni@aihd) is unlAkpipcessbeartri dge
which is nmountable to and di snrountable froma nmain assenbly of an

el ect r ophot ogrdariasd niigd ef 6Pai Aar abbigat P Havhaglaadaby pd4siF f or ce
appl yi ng menber and a retracting force applying nenber, said process
cartridge conp?¥ saisnd'iransported lone.

[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 so
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
not 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.



(I') an el ectrophot ographi e photosensitive drum (2) a

devel oping roller novabl e between a contact position in whiCh said
developing roller is in contact with said el ectrophot ogaphic

phot osensitive drumto devel op an eIe?%rostatic | at ent i mage fornmed
on sai d el ectrophot ographi c phot osensftive drum and a spaci ng
position in which said developing roller is spaced fromsaid

el ect rophot ogr aphi ¢ phot osensitive drum (3) a fitune
supporting said el ectrophotographi c photosensitive drumand said
devel oping roller; and (4) a projectable nenber capable of

taking a projected position in which said projectable nenber projects
outwardly of sai ddeﬁﬁ{? and a retracted position in which said

proj ectable menber i's"inwardly retracted fromthe projected position,
sai d projectable menber includin 4-1) a paCI n force
recei ving podti a%mme$mww§10Mth§é@@@d lo frqm a
mermber, ansgiacissembly ofah electivphogogap ﬂlmy@mrngngegpmmgm ban

cort ?fégﬁg pabRi ff! Q@"‘?‘?ﬂgmﬂﬁﬁiﬁ | B ettt fiks dmpEesess
o i the ﬁdo@lér'&%ﬁg%h

§‘ii$‘7’8?imp 2) a retracting force
recei ving portior(l @FlQléﬁwmmgmﬂh@t%éﬂfﬁ@@ldﬁg“ﬁorce appl yi ng
menber a retracti{@) afdﬂuaéopmg notler noprvablabeivejencs adrdtachposifon towar d

: Eg gte; ' gwlﬁélta BaRl dlé e t 11@1* SRLEG G wﬁhd;am Sieeadpkaicoripiae | n
2. Apr ocBFg%ggjﬁh | ac 0 %{H?‘g%?@#%t%& gretgflﬂ%%% b said
cart ri dgeclestrophatneaaph Wiapﬁéﬂ V&lﬁlcfhe
mai n assemdﬂmlmngrmﬁﬁr mgsmceé&om rsatcbeleﬁtrephtoﬂo)graqﬂm photasepsijive
and dwharein said spaC|ng force receiving portion is disposed
downst ream of sai 8 | and
said retr i ng 0 Bf%lﬁgtes?l %?%@é og(g%%ggfﬁ%lg?tpgéﬁ% sai d
pr oj ect ab&‘é é:ﬁ AW rection, 3. praocess

cartridge accor dl(ﬂ aﬂﬁolgcéﬂblﬁ I“Qm or cappbleph 1951%118 afplﬁ.lﬁé’t@dlﬂ’{’ﬂﬂéﬁ 13
devel opi ngrhﬁcrlasmds_mp‘mablagnaabdr pmjetts putwyardy |cdfrsapch framedanda f r ame

f%";f Im nﬂnfa%trt Bﬂheﬁem%icmesam @Ebe fBjeéabl REeRIRT s wafdlgle%@%g%dl ng
pr oj ect abﬁgnhg 3%3’8 S %g&é&&e%%ﬂ%%{‘ (ﬂgdﬂl ﬁ\

engagi ng portion a?oﬂ@%% 18??*18 ‘é‘ri%ﬁ'[ %JE??lvmsﬂffEPé ¥t is
engaged wipasisgiatcpapplanghemientespacog fyice ifonnwaiing said) developisg
menber i nrdlfg fr@hrthe b@ﬁmpbhim taahenphciaggivusition Noa krite eharfsaihi d-

[
g;lghngr g] c@%‘q car?l'? @‘Hr l‘i"lo‘ﬁﬁﬁﬁl ﬁoﬁfotﬂligl é{#&gﬁﬁl@ C* hgfﬁh%@@@%fhé r gm A

process C%?PW ead%l% Pld’ﬂﬁ g@é"@ﬁéﬂ% wher ei n_sai d enga(i[l ng portion
i s provided on séfd)deredlaspngdoreayeseiving portion for receiving Irom t the
retracting force applying member a retracting force for moving said

projectable member toward the retracted position, when dismounting said
process cartridge in the state that said projectable member is in the projected
position.

2. A process cartridge according to Claim 1, wherein said process
cartridge is capable of passing through an opening provided at the main
assembly in an entering direction to enter the main assembly, and

wherein said spacing lorce receiving portion is disposed downstream
of said projectable member in the entering direction, and said retracting force
receiving portion is disposed upstream of sald projectable member in the
entering direction.



6. A process cartridge according to Claim4, wherein said engaging
portion is provided on said drum frane. 7. A process cartridge
according to Claim4, wherein said engaging portion is di sengaged
from said projectable menber by a relgﬁslng force froma rel easing
portion provided in the main assenbly. 8. A process cartridge
according to Gaim7, farther conprising a releasing nenber for

rel easi ng said prOJectabIe menber from said engaging portion by being

noved by a rel easing force received _'from e rele S|ng portloP
provided in the 4itAC cfgeaw sl en :wwg@né@% TaMey t o

Cl ai m 8, \ihehwler asivelepiggdiage puppoﬂmgasadd slavdlopdhe acllerqudeatiammar e
i nt egral ‘%ﬁlﬂe%ﬂﬁﬁoﬁd@.ﬁa}idg@meﬁsﬁfm% cartridge according to
re

Claim 8, wherein sal sing nenber is novably provided on said

devel opi ng frane, A cess rtrld e,according to daim?9,
wherei n sai d% el*‘@i%ﬂ?@ssrﬁ?ﬁﬁéfg HBI to m&aé’aﬁhﬁrmlwm| opi ng

frame. 12. A pmuegmgqmtmncfge uagmgrsald\gm_ject@bba membefrdowhet the
conprisin r8jc@f p ddaitioheh@dsi ng sai d engagi ng portion from said

prol ectabl e mombet . PG G5, gms%agaaﬁ% BB Bogh L o

by a drivi far St.a
Chat said *ﬁ?%é 515 cngABR( N peid BroiRctebIe momber Jo BPaibusa PW?%F@EF
accor di ng m@nbblamﬁlw refyretest position agaigate oy yging Biree ol erigawrging a

di rection @ﬁbﬂmbaw posideidvipsrejieitieldascderde saldbptftdablei d
proj ect ab fo?eét?jﬁld ﬁf‘%e&fﬁﬁg’ RAsiHdoN. 14. A process

cartridge accordlng erern said developing frane is
rot at abl e relatlve to said un1fr , said projectable nenber is
proj ected awdy ¥ BFRGEAS SRFTEIAEE ace0 gﬁpgfa@ar’ld“@mmﬁm hengaEng

rel ative portammmmd&&mama@mgﬁmnect abl e menber noves from
the retracted podition to the projected position. 15. A process

port1on'f o Sr o nprodeSs %hggf%{”g yiing (0 C36 50 THCGhad Bkdlif "
posi tion; Paﬁ!P“g ""“ia"‘rﬁj &ﬁé nbg'iap?eon movabl e between an

engagement position where it is engaged with said projectable menber

to positi on A Apmmbggb&lﬁ'ldgﬁﬁﬁmﬂm td ﬁ‘*ﬂlhﬁﬂr%bﬁﬂngﬁﬁi éngapig@ai nst
an urgin déﬁs%sé?a&gﬂrﬁbﬁigsaﬁ@ ngé‘ﬂle?nﬁ ?IQQ'?ih[é ifBfpcnher e
it is rel ase o B CBrow fj’{E I%'ig

pr oj ect abP8 pSIng port main asse

8. A process cartridge according to Claitm 7, further comprisinga
releasing member for releasing said projectable member from said engaging
portion by being moved by a releasing force received from the releasing
portion provided in the main assembly.

9. A process cartridge according to Claim 8, wherein said engaging
portion and said releasing member are intogral with each other,

10. A process cartridge according to Claim 8, wherein said releasing
member is movably provided on said devcloping frame.

11, A process cartridge according to Claim 9, wherein said releasing
member is movably provided on said developing frame.

12. A process cartridge according to Claim 4, lurther comprising a gear
for releasing said engaging portion from said projectable member by moving
said engaging portion by being rotated by a driving force received from the



16. An el ectrophot ographic image form ng apparatus, conprising: a
mai n assenbly having an a spacing force applying nenber and a

retracting force applying nenber; and a process cartridge
which is mountable to and di snmount abl ? fromsaid main assenbly, said
process cartridge having: ( ? an el ect rophot ogr aphi e

phot osensitive drum (2) a developing roller novable

bet ween a contact position in which said developing roller is in
contact with said el egtrophotographi c photosensitive drumto devel op
an el ect r dBeixzssembly in therslge &W%@W@og%a QArHIQER SIPRUNGEE: aphi c

phot osensitive ditun and a spacing position in which said devel opi ng

(3 afra S”g‘?e‘*“gﬁ-@@&@?&?iﬁfﬂg@ CCORIN0 A, R (BRE RN el 1
and sai d m&gzﬁ b ajitef{f ot SRUSh RGN BATDESRARLS Vil
capabl e ofto seidrgdestelleanewder in e retragifdapositps. proj ect abl e
menber projects outwardly of said frame and a retracted position in
w{lio_cgctsgidd‘ (L1 %b@@é@smﬂﬁﬁfgeia%cblfdiﬁﬁgbméﬁﬁf’a’?ﬁﬂﬁefr{ defeloping

g pajci ng f(‘:(){r%%gé ﬁgelgdg?t\?lﬁ%gi?égﬁﬁ g(ﬁgi}gr@ nglgﬁehL STS#MA 1#)631 155" hsg
force apppWJﬁ(g;%‘ﬁe&HM, 3PASIH gL refatienf sarbevriopmedraRedelgivedo
rol Ler freniddmne Sraree wheossiaid projeotabhemeprsrmoyesfronnthe retractstdat e

t hat sai dpptitees® marﬁrbje@mpgsiﬁgunt ed to said main assenbly and said
proj ect abPe menber is i.n the projected position, and - (4-2)

a retracting.force receiving portion for _eceiying fu said , .
retracting ?g'r cé BRS5? ﬁ@”ﬂgﬁgéﬁ%ﬂﬁ%?‘égﬁ"ﬁ& ¥8F%ef?ﬁﬁé%mlﬂgsg13f d
proj ect abl e mentfd Ukgg peréoe forursing saidprejeqtahle mpabon o 1eng
sai d pr ocpeyectadtpdsitien;znd he state that said projectable nenber is

in thet proj ect echrpéﬁg;giﬁg{miéﬂ mdVablé BEtw R 919‘%%%&1’[:1{8%&1?0& or i ng
appar at us _ . £ 0 arirldee.
capabl e oﬂ% é;gﬁ%%gg g%ug[ Hﬁr@@é’éﬁi@ﬁﬁb’fﬁﬁ‘égﬂp{t ¥ ﬁmﬁdrpﬂg%%#ﬁfey
in an ent BEIRErNIEE reldacted Postion agatnslan wodag dowseyof spidurging

wher ei n spodicsy avtligreicasepositien whege pids tréleasdds frains paidgeopiatabde r eam
of sai d pmejresrablprojueubeid projédisblenhembeg direction, and said
retracting force receiving portion is di sposed upstream of said

£l cct r ophot Hbr abi Ler RO PaHAHHi tga SO L s PBPEsine 16 or
17, further con@rngimassembly having an a spacing force applying member and a
retracting force applying member; and
a proccess cartridge which is mountable to and dismountable from
said main assembly, said process cartridge having:

(1) an electrophotographic photosensitive drum;

(2) a developing roller movable between a contact position in
which said developing roller is in contact with said electrophotographic
photosensitive drumn to develop an electrostatic latent image formed on said
electrophotographic pholosensitive diwm and a spacing position in which
said developing roller is spaced from said electrophotographic photosensitive
drum;

(3) a frame supporting said electrophotographic photosensitive
drum and said developing roller; and

(4) a projectable member capable of taking a projected position
in which said projectable member projects oulwardly of said firame and a
retracted position in which said projectable member is inwardly retracied
from the projected position, said projeclable member including,

(4-1) a spacing force receiving portion for receiving, from said



an urging portion for urging said projeetable nmenber toward the

proj ected position; and an engagi ng portion novabl e between an
engagenent position where it is engaged with said projectabl e nenber

to position said projectable nmenber in_the retracted position against
an urging force of said urging portioﬁ? and a rel ease position where

It is released fromsaid projectable nmenber to project said

proj ect abl e nenber.

spacing force applying member, a spacing foree for moving said developing
roller from the contact position to the spacing position in a state thatl said
process cartridge is mounted to said main assembly and said projectabie
member is in the projected position, and

(4-2) a retracting force receiving portion for receiving from said
retracting force applying member a retracting force for moving said
projectable member toward the retracted position, when dismounting said
process eartridge in the state that said projeciable member is in the projected

position.

17. An clectrophotographic image forming apparatus according to Claim
17, wherein said process cartridge is capable of passing through an opening
provided at said main assembly in an entering direction to enter said main
assembly, and

wherein said spacing force receiving portion is disposed
downstream of said projectable member in the entering direction, and said
retracting force receiving portion is disposed upsiream of said projectable
member in the entering direction,

18. An elecirophotographic image forming apparatus according to

Claim 16 or 17, further comprising: '

an uiging portion for urging said projectable member toward the
projected position; and

an engaging portion movable between an engagement position
where it is engaged with said projectable member to position said projectable
member in the retracted position against an urging force of said urging
portion, and a release position where it is relcased from said projectable
member to projeel said projectable member.



