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 ect r ophot ogr aphi ¢ phot osensitive drum ahd 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 mage form ng apparatus enpl oyi ng phecrPpyem@escri bed process
cartridge. [BACKGROUND ART] 20In recent years, a process cartridge
system has cone to be widely used in the field of an inmage
PROCESS CARTRIDGE
AND

5 ELECTROPHOTOGRAPHIC IMAGE FORMING APPARATUS

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

the above described process cartridge.

[BACKGROUND ART]

20 In recent years, a process cartridge system has
come to be widely used in the field of an image
forming apparatus which uses an electrophotographic
image forming process. A procéss cartridge system is
one of the electrophctographic image forming systems.

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

a roller for processing an electrophotographic



form ng apparatus which uses an el ectrophotographi c i mage form ng
process. A process cartridge systemis one of the el ectrophotographic
i mage formng systens. 25 It uses a cartridge in which an

el ectr ophot ographi ¢ photosensitive drum and a devel opnent roller,
that is, a roller for processing an el ectrophotographic 2

phot osensitive drum are integrally disposed to nake themrenovably
nmountable in the main assenbly of an image form ng apparatus. Thus,

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

user 5 to mai %h%itBséHsﬂE&éf&m}P} %&r@%&gg&g@aﬁ 80550 N AP HaREUS
wi thout relying on a service person. This’is y a process cartridge

system has comBehOrBRoVEEE} Yndisathy 1R tihe thbehdiofaddembly of an

el ectrophot ographi c i mage form ng apparatus. 10A process cartridge is
structured soiimhgt Ebosmikeyecdppamrttus.ol Tens sthepmmpogssoteditawar d
its el ectrophotographi c photosensitive drumw th the application of a
preset anpunt PoPcpressareridge orfden @alkééplihéow#é]ﬁ)p‘%?nta B6RFer in
contact with the 15 Ehotosensitive drun1mheH6fornin n i.mage. In a

case of a o- £8I PBYNERRE R YA TFROICIREPROT, 1EE T ™RY

devel opnment net hod i.ch. pl aces devel opnen 0 in.con i th
a phot osensi tiaegaﬁ?gﬁ%t%l e?/uetl o‘rpe d1& 8§t % ﬁ%ﬁ%l%%\eé%fe%ﬁhot %@Jgénsll ive

drum the, el a§,ﬁ¥§:32}9rg@g§§ A rthRidewoeBReRLs robhe td HKeRbepLESSEd

upon the perip | “ surface of the photosensitive drumso that a
preset anount ygEdCOAt aké PISISS W arS elechtapRetodeipigien iage

peri pheral surface of the devel opnent roller and that of the
phot osensi ti véodmiing 25ddwatefore, if a process cartridge is |eft
unused 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 development method, that is, a
development method which places a development roller
in contact with a photosensitive drum to develop a
latent image on the photosensitive drum, the elastic
20 layer of the development roller is kept pressed upon
the peripheral surface of the photosensitive drum so
that a preset amount of contact pressure is maintained
between the peripheral surface of the development
roller and that of the photosensitive drum.
25 Therefore, if a process cartridge is left unused

in the main assembly of an image forming apparatus for

a substantial length of time, the elastic layer of the



in the main assenbly of an inmage form ng apparatus for a substanti al
|l ength of tinme, the elastic |layer of the 3 developnent roller
sonetinmes deforns. Thus, if an inmage form ng apparatus in which a
process cartridge has been | eft unused for a substantial |ength of
time is used for the first tinme thereafter, it is possible 5 that a
|atent inmage will be nonuniformy devel opéd. Further, in the case of
a so-called contact | devel opment nethod, a developnment roller is in
contact with a photosensitive drum during devel opnent. Therefore,

devel oper SONRIyIBShEANSL ST b f 1A H3-dauebopueninyal | gt gato the

points of the perip al” surface of a photosensitive dfum to which

devel oper is nelageuppenelytapmahane ihukhieh, anpto®y dr-tdridge
phot osensitive drum and a devel opnment roller rotate in contact with

each ot her dutiasgbdenelepamniysdalitfcal @0 subStdutiay Yemopds 3esS tdinker

t han devel opnent. Therefore, a so-called contact devel opnent net hod
exacer bat es t e deedr Forathorfigfsta tihet sbenspfiere, drturgs @odeidllepnent
roller, and devel oper. One of the solutions to the above described 20
probl em i s5pr 6Pésed LAtIRpatESe Wiild- BFeAOPERERE T RBHIdTR T -

apparatus s PCEUPRES WIS SREn SmeRAFER ISt CHRE process |
oL bode ) PG BlaEheciauel WiaBACERURL 200 e ey 29
actual l'y bei ngitar geghéfad i U dhring development.

' Therefore, developer sometimes transfers from a

10 development roller onto the points of the peripheral
surface of a photosensitivé drum, to which developer
is not supposed to adhere. Further, not only do a
photosensitive drum and a development roller rotate in
contact with each other during development, but also,

15 during processes other than development. Therefore, a
so-called contact development method exacerbates the
deterioration of a photosensitive drum, a development
roller, and developer.

One cf the sclutions to the above described

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



In the case of the imge form ng apparatus 4 proposed in Patent
Docunment 1, its main assenbly is structured so that four process
cartridges are renovably nountable in the main assenbly. Each
cartridge is made .up of a photosensitive nenber unit 5 and a

devel opnment unit. The photosensitive nenber unit has a photosensitive
menber. The devel opnment unit supports a devel opnent unit, and is
connected to the photosensitive nenber unit so that it can be
rotationally noved relative to the photosensitive 10 nenber unit.

Further, the ”?io”ogféeﬂ?'ﬂ’ Uit 'fb%ckﬁ@ga? formag, %QP%VS%EHBL S; provi ded
Proncp ep 71 8§68

with a separa at'e, ereas t rocess car I'S provided

With a force LeegLih A RYS iR £B3rt PEoSERAT A AN Redl 8rkS NMOved, the
force receiving portion receives the force from 15 the separation

pl ate, causi ngehbeaiey ah@RMLecURht the @M dQjalblye tPadhe

phot osensitive nmenber unit. As a result, the devel opnent roller,

whi ch was i n cantatdgsn ish mare phobdsenshéieserdridmvesepabat esnit om t he

phot osensitive drum 20According to the prior art, the force .

recei ving por&ndn2 deglapmenthanpsr t iBe WRICERSERP ehese tiRMFedr @ itor

separating a develggg;nt roller and a ho&ﬁge sitive nmenber, from each
e

ot her, renaingéir%j WQﬁfqﬁé§¢H8_Pﬁ@?% t | JEBRL BRMEHY %ﬂﬁ§ 25
devel opment upj oJ@seraefqgeérgelogheg?phhf@,l edd jttéreic%g%%gdv‘@él@néé‘ user

handl es a proC cartri r Focess car e I's conveye

al one. Furtheppotdeendiesoneempbrt BeiabQy e lasard bad ferce receiving
portion has been one of the najor problens which arose when studies

were made to regiicieonidl 18t Zvvadpretesve atd rimgehstbsehietveo t hat
its el ectrophotographic
10 member unit. Further, thelmain assembly of the image
forming apparatus is provided with a separation plate,
whereas the process cartridge is provided with a force
receiving portion. As the separation plate is moved,
the force receiving portion receives the force from
15 the separation plate, causing the development unit to
move relative to the photosensitive member unit. As a
resulﬁ, the development rollerx, which was in contact
with the photosensitive drum, separates from the
photosensitive drum.
20 According to the prior art, the force receiving
portion, that is, the portion which catches the force
for separating a development roller and a
photosensitive member from each other, remains
projecting beyond the external contour of the
25 development unit. Therefore, it is liable to be

damaged while a user handles a process cartridge, or a

process cartridge is conveyed alone. Furthex, the



5 phot osensitive nmenber and devel opnent roller can be placed in
contact with, or separated from each other, and al so, when studies
were made to reduce in size the main assenbly of an inmage form ng
apparatus in which such a process cartridge as the one descri bed
above is 10 renpvably nmountable. [D SCLOSURE OF THE | NVENTI O\]

The primary object of the present inventién is to provide a process
cartridge, the el ectrophotographic 15 photosensitive drum and

devel opnment roller of which can be placed in contact with, or

separated fro h. ot her, and which is..significantly.smaller in
size than a cg%ﬁgggﬁg?fﬂfﬁhgc8§ngn§%§%£%q$%ﬂﬁgﬂ5% 5?Cé%¥}n%nd al so,

to provide an %%a@m@ QQLAPBLE &PBGS: fnparjr&ng,r%gléﬂﬁamiéﬁ MULh is

conpatible with a process cartridge in accordance wth the present
invention, is wieemvalldiamoustabhedants iSedic@niihi sapt! y sreddsy in
size than a counterpart in accordance with the prior art. Another

obj ect of the reserigd renttonedsse oci2E previedecarppbcesgraadrita i dge,
t he el ectrophot ographi ¢ photosensitive nenber and devel opnent roller
of which cén pBhplersaditdveomemeer windh doseloppanst sdliebrgaredieh

ot her, and the deve| gpnment unjt poving force receiVving $ortion of

which is signift Iy COBEAFF abt Bt LhSWaFRGEH WRPTe THE HEdss
cartridge is hapdlad by, Acsel.q oL, transhorted alone. than & the
?% % T d Griver

counterpart in 5 accordance W e prior art. ese an

obj ects, featuyres, ARdnRIyaPEagesiRiqd %rﬁ{iﬁﬁeQFpEP¥@ﬁg 90 Wildn
becone nore apparent upon consideration of the Tollow ng description
of the such a process cartridge as the one described above is

10 removably mountable.

[DISCLOSURE OF THE INVENTION]
The primary object of the present invention is to
provide a process cartridge, the electrophotographic
15 photosensitive drum and development roller of which
can be placed in contact with, or separated from, each
other, and which is significantly smaller in size than
a counterpart in accordance with the prior art, and
also, to provide an electrophotographic image forming
20 apparatus which is compatible with a process cartridge
in accordance with the present invention, is removably
mountable and is significantly smaller in size than a
counterpart in accordance with the prior art.
Another object of the present invention is to
25 provide a process cartridge, the electrophotographic
phbtosensitive member and development roller of which

can be placed in contact with, or separated from, each



10 preferred enbodi ments of the present invention, taken in
conjunction with the acconpanying draw ngs. [BRI EF DESCRI PTI ON OF THE
DRAW NGS] Figure 1 is a schematic sectional view of the 15

el ectrophot ographi c i mage form ng apparatus in the first enbodi nent

of the present invention, showi ng the general structure of the

appar at us. Figure 2 is a schemati® sectional view of the
process cartridge in the first enbodi nent of the 20 present
i nvention. Figure 3 is also a schematic sectional view of the

el ectrophot ogr,2pRIi-C LARIEhE OAIFNGARRRT 8hYe hBviRg FdF&d x%ré@@qment
of the present 1nvéntion, show ng the general structure of the

appar at us. 25Bbgﬂli@n4ofswlaﬂ§lﬂ'ﬁ sSefefathatsecléonal iablewtef behe

el ectrophot ographi c i mage form ng apparatus in the first enbodi nent
of the presentiamagedt wbile stioniprpcesw carthédge otessaried bgges
therein are replaced. Figure 5 is a schematic sectional view of one
of user, or transported alone, than a counterpart in

5 accordance with the prior art.

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

10 preferred embodiments of the present invention, taken

in conjunction with the accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]
Figure 1 is a schematic sectional view of the
15 electrophotographic image forming apparatus in the
first embodiment of the present invention, shcwing the
general structure of the apparatus.

Figure 2 is & schematic sectional view of the

process cartridge in the first embodiment of the
20 present invention.

Figure 3 is also 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.

25 Figure 4 is another schematic sectional view of
the electrophotographic imége forming apparatus in the

first embodiment of the present invention, showing how



the process cartridges, and its adjacencies, in the

el ectrophot ographi c i mage form ng apparatus in the 5 first enbodi nent
of the present invention, at a plane perpendicular to the axial line
of the photosensitive drum Figure 6 is-a schematic sectional
view of the process cartridge in the first enbodi nent of the 10
process cartridge, show ng the novenent of the structural conponents
of the cartridge, which is related to the nounting of the process
cartridge into the apparatus nmain assenbly. Figure 7 is a

schematic Sid%h%iﬁ?%é@§ §%£P%{¥&H351§hgqgiﬁig?efdggyﬁﬂ%ﬁh it receives

cartridge driving rce e process cartri e first

enbodi ment of the pfgseatsiinyentdMemathicChetbsi HRANG MURednienbe t he
apparatus nmain assenbly, showi ng the novenent the structural
conponent s of theépeatéss dge;t 2Mgats, clandsitel ad pabdracitdse mmunhieng of
the process cartridge into the apparatus main assenbly. Figure 8 is
al so a schenaeilectecphotedrapghew (aedeednrningm agrasitdes finomhehi ch it

receives cartridge driving force) of the process cartridge in the
first 25 ebboditkeht eBpodHEYr &fertrs RFEAEN BNV P s AePn§lABENt ed

into the apparatus in as enQ] . .Sho ng the Qve QIOOfnth%-
Structural CoRBGRERTECEHIR i G Ardge, L X0k ah TS RECICEE es oKS
nmounting of the process cartridge into the apparatus nain assenbly.

Figure 6 is a schematic sectional view of the
process cartridge in the first embodiment of the

10 process cartridge, showing the movement of the
structural components of the cartridgé, which is
related to the mounting of the process cartridge into
the apparatus main assembly.

Figure 7 is a schematic side view (as seen from

15 the side from which it receives cartridge driving
force) of the process cartridge in the first
embodiment of the present invention, which is being
mounted into the apparatus main assembly, showing the
movement the structural components of the cartridge,

20 which is related to the mounting of the process
cartridge into the apparatus main assembly.

Figure 8 is also a schematic sectional view (as
seen from the side from which it receives cartridge
driving force} of the process cartridge in the first

25 embodiment of the present invention, which is being
mounted into the apparatus main assembly, showing the

movement of the structural components of the cartridge,



Figure 9 is an expl oded perspective view of the process cartridge in
the first enbodi ment of the 5 present invention. Figure 10(a)
is a perspective view of the process cartridge in the first

enbodi ment of the present invention, as seen fromthe side from which
the cartridge is driven, and Figure 10(b) is a perspective 10 view of
the process cartridge in the first enbodifent of the present

i nvention, as seen fromthe side opposite fromthe side from which
the cartridge is driven. Figure 11 is a perspective view of the

process 15 carfkif06si Pel eé!{éttﬁaﬂmg%hﬁ§95 ﬁf the pr&sant

invention, as seen fromthe side fromwhich™the cartridge is driven.

Figure 12 is gag¢hensti en€tls ahd tfarbht@sphacasssEatsry.dge in the
second enbodi nent of "the process 20 cartridge, showi ng the novenent

of the structural €Eagpoaehtss ain tduplodetr pdgspedi Qe evikdr icf ahe
expl oded perspective view of the process cartridge-in the second
embodi ment of prheepresentridgenin die I3FsgurBbadingnty sfciégatic
drawi ng of the process i

5 present invention.

Figure 10{a) is a perspective view of the process
cartridge in the first embodiment of the present
invention, as seen from the side from which the
cartridge is driven, and Figure 10(b) is a perspective

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

Figure 11 is a perspective view of the process

15 cartridge in the first embodiment of the present
invéntion, as seen from the side from which the
cartridge 1s driven.

Figure 12 is a schematic drawing of the process
cartridge in the second embodiment of the process

20 cartridge, showing the movement of the structural
components of the cartridge.

Figure 13 is an exploded perspective view of the
process cartridge in the second embodiment of the
present invention.

25 Figure 14 is a schematic drawing of the process

cartridge in the third embodiment of the process

cartridge, showing the movement of the structural



cartridge in the third enbodi nent of the process cartridge, show ng

t he novenent of the structural conponents of the cartridge, which is
related to the nounting of the process cartridge into the apparatus
mai n assenbly. Figure 15 is an expl oded perspective view of
the 5 process cartridge in the third enbodi mrent of the present
invention. Figure 16 is a schematic drawihg of the cartridge tray
gui di ng hole of the el ectrophotographic inmage form ng apparatus in
the first enbodi ment of the 10 present invention. ‘Figure 17 is

a partially C%@@g@xeﬁﬁﬁzgg%ﬂevecavﬂt%gid%,tnﬁ%&kefg rQPhQLogLaphhg i mage

form ng appara Int irst enbo nt of the present invention.

Figure 18 is acsebengtbe ehaw el therpiassi nodaxHemearadd the
conponents related to the operation of the pressing nenber, in the

first enbodi neatinokssbebpyesent invention, showi ng the novenent of
the pressing nmenber. Figure 19 is a schematic drawing of the force 20
applying first nenBégurantd tiwe asosppreded pelrspet:itve tvhewopér dheon of
the force applying first nenber, in the first enbodi nent of the
present in%enPF@ﬁ?5§h6%{?ﬁfdge in the third embodiment of the

present invention.

Figure 16 is :a schematic drawing of the cartridge
tray guiding hole of the electrophotographic image
forming apparatus in the first embodiment of the

10 present invention.

Figure 17 is a partially cutaway perspective view
of the electrophotographic image forming apparatus in
the first embodiment of the present invention.

Figure 18 is a schematic drawing of the pressing

15 member, and the components related to the operation of
the preéssing member, in the first embodiment of the
present invention, showing the movement of the
pressing member.

Figure 19 is a schematic drawing of the force

20 applying first member, and the components related to
the operation of the force applying first member, in
the first embodiment of the present invention, showing
the operation of the force applying first member.

Figure 20 is a perspective view of the force

25 recelving apparatus of the process cartridge in the
first embodiment of the present invention.

Figure 21 is a schematic drawing of the process



the operation of the force applying first nenber. Figure 20 is a
perspective view of the force 25 receiving apparatus of the process
cartridge in the first enbodi nent of the present invention. Figure 21
is a schematic drawing of the process 10 cartridge in the first
enbodi nent of the present invention, the force receiving second
menber of which has been just been novedlby the force applying second
menber of the cartridge. 5 [ BEST MODE FOR CARRYI NG QUT THE | NVENTI QN
(Enmbodi nent 1) Next, referring to Figures 1 - 4, the process.

cartri dges ang:a‘i‘:lt%ﬂ:if;@ptﬂﬁt 08E aPi S 1BARIKARYT 09 I appalduses i

this preferred enbodi'nent of the present invention will be described.

Figure 1 is aiscbamabhe SREtfeNad rdRWvRhgt Becgh@clhérmﬁmtdrgm@hhc
i mge form ng apparatus 100 (which hereafter will be referred to
sinply as appdeat bsennijnst been moved by the force applying second

member of the cartridge.

[BEST MODE FQOR CARRYING OUT THE INVENTION]
(Embodiment 1) |
Next, referring to Figures 1 - 4, the process

cartridges and electrophotographic image forming

10 apparatuses in this preferred embodiment of the
present invention will be described.

figure 1 is a schematic sectional wview of the

electrophotographic image forming apparatus 100 (which
hereafter will be referred to simply as apparatus main

15 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

20 {developers), one for one. Figqure 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 the any

25 cartridge or cartridges 50 are removed from the main
assembly of the image fdrming apparatus.

{General Structure of Electrophotographic Image



15 assenbly), in which nmultiple (four) process cartridges 50y, 50m
50c, and 50k (which hereafter may be referred to sinply as cartridges
50) which have been renovably nounted. The nultiple (four) cartridges
50 store yell ow, magenta, cyan, and bl ack toners 20(devel opers), one
for one. Figure 2 is a schemati'c sectional view of the cartridge
itself. Figures 3 and 4 are schematic setiional draw ngs of the

el ect rophot ographi c i mage form ng apparatus in this enbodi nent, which
are for show ng how the any 25 cartridge or cartridges 50 are renoved

fromthe main s gng ﬁ ? |nage form ng apparatus. (Ceneral
Structure of p B ograﬁ%lc | mage 11 Form ng Apparat us}

The el ectrophot ogr@ﬁ@l Qléé@a&?pﬁdﬁd@r’&%h@@p%ﬁ?é'sféﬂnirhj Sfyfedueent is
structured to carry out the follow ng i mage form ng operation. -

Referring to Fng@hesSedbodinait ihetunctarstytehaiged arteahef the
peri pheral surface of each of the el ectrophotographic photosensitive
drunms (which Heléaltisg isdde bpnmdingr cpdrabdias. pistfesensit tvel downs)
30y, 30m 30c, and 30k is scanned by a beam of |aser light 11

proj ected by & 1@1Fé§ert%%dﬁﬁékuﬁéy WEKRIRAI 2Red Hef diiparard®hRarh
assenbly 100 i s provided, 5$F g n?dul ted with pictorial
signals. As aSPESAFE, Ohntaf frEcrare ?t??ﬁﬁﬁ?ﬁ ef fected on

the peripheral %%Lgﬁglﬂveemn&h%ﬂ%%ﬂshgkgsfééymﬁol b S ferred

el ectrostatic ate
to as photosensitive drums) 30y, 30m, 30c, and 30k is

scanned by a beam of laser light 11 projected by a

10 laser scanner 10, with which the apparatus main
assembly 100 is provided, while being modulated with
pictorial signals. As a result, an electrostatic
latent image.is effected on the peripheral surface of
each photosensitive drum 30. This electrostatic latent

15 image is developed by a_development roller 42, into a
visible imagé; an image is formed of toner (developer)
on the peripheral surface of the photosensitive drum
30. In other words, yellow, magenta, cyan, and black
toner images are formed on the photosensitive drums

20 30y, 30m, 30c, and 30k, respectively. Then, these
toner images are sequentially transferred by the
voltages applied to transfer rollers 18y, 18m, 18c,
and 18k, onto a transfer belt 19 supported and
stretched by rollers 20 - 22. Thereafter, the toner

26 images on the transfer belt 19 are transferred by a
transfer roller 3, onto a sheet of recording mediﬁm P

delivered by a recording medium conveyance roller 1 as



15 image i s devel oped by a devel opnment roller 42, into a visible
imge; an image is formed of toner (devel oper) on the peripheral
surface of the photosensitive drum 30. In other words, yellow,
magent a, cyan, and bl ack toner images are fornmed on the

phot osensitive druns 20 30y, 30m 30c, and 30k, respectively. Then,
t hese toner images are sequentially transferred by the voltages
applied to transfer rollers 18y, 18m 18c, and 18k, onto a transfer
belt 19 supported and stretched by rollers 20 - 22. Thereafter, the

toner 25 imges Qpdthent ARgieh AsldeyiP@meahEansirny,ednldy a transfer
roller 3, onto a sheet 0f recording nediumP delivered by a recording

medi um conveyanre® rdehbenedian P lds adreegedi ng gedixm tanveyitng means.
Then, the recording nmediumP is conveyed to a fixation unit 6 nmade up
of a driver raoldder upand a fikrke¢r orrllad,eenHagi AgxabiémteynlEr heat er.
In the fixation unit 6, 5 heat_and pressure is applied to the

recordi ng medih@miRrdags thREeroakbrhsdhifes IhckRRELIXEE QY 88t 8 t he

toner images qQn the recording nediumP are fixed to the recor.din
modi um P, FheeAh @ FeBar AP RES M ARRIB s L1 SERaF Get TS S U ber y

t 9 b [ 10_dj | 7. ~ St t f
Pr otess Car t | ey PRokPoF PR T rhg 10 E ur %S 3, 7 ia 100 FReCF

cartridges 50 jifgbli SnepRedL8BHaMd nae uesChEbeg: xdhedniltd pl e
(four) cartridges 50 in this enbodinent

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

10 discharge rollers 7.
{General Structure of Process Cartridge}

Next, referring to Figures 1, 2 and 10, the

cartridges 50 in this embodiment will be described.
The multiple (four) cartridges 50 in this embodiment

15 are the same in structure although they are different
in the color of the tonef T they store. Thus, the
structure of the cartridges 50 will be described with
reference to the cartridge 50y.

The cartridge 50y is provided with a

20 photosensitive drum 30, and processing means which
process the photosensitive drum 30. The processing
means in this embodiment are a charge roller 32 which
is the charging means for charging the photosensitive
drum 30, a development roller 42 which is the

25 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



15 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
w Il be described with reference to the cartridge 50y. The cartridge
50y is provided with a 20 photosensitive drum 30, and processing
means whi ch process the photosensitive drum 30. The processing neans
in this enbodinment are a charge roller 333which is the chargi ng means
for charging the photosensitive drum 30, a devel opnent roller 42
which is the 25 devel opi ng nmeans for devel oping a | atent image forned

on the phot oseRsiaiiniBqdbHM B, pér PR 133 ukhed 68 the cl eaning neans
for renoving the re5|gual t oner 3 remaining on the peripheral
surface of thehdtekeaensite véryi B80,3@tet cThd heac@aritdged§@y5Qy msderade
up of a drumunit 31 and a devel opnent unit 41. (Structure of Drum
Uni t) 5Ref erriurg otfo aFdgumesnt ahld a1@ at ke ved apmemnt twsit i4icl udes t he
abovenentionedéfhotosensitive drum 30, charge roller 32, and bl ade
33. It also iddtFgesuaevest oSt oring portion 35, a drumunit

main frame_34, and_lateral covers 36 and 37 ich hereafter will 10
be referred to simpf eﬁgl%%v%ﬁ).;Q%ﬁﬁgr%iﬁBdtg&g'Uﬁ?éf m {hdCof 1t he

| engt hwi se e”qﬁQRBBE9”§h8faﬁJW%dHH?f&@%@S%bh?ﬁsgﬁyfgl 3gﬁnﬁﬁ%ﬁtab'y

supported by the supporting portion e cover éréas the

ot her | engt hwics@rgadreiiéhesphaimsensidel ¥8. druma3Qd $ntdunetatably
supported by the supporting portion 37b of the cover 37 as shown in

Fi gures 10(a) wastel@ofiby stdiima @eartdodb3anda 3drat ardittt aclied framéhe
| engt hwi se ends of the drumunit nmain frame 34. Next, referring to
Fi gure 10(b), 3theahdngetewzsle erensorstti éndof7t fighich hereafter will

10 be referred to simply as cover). Referring to Figure 9,
one of the lengthwise end portions of the
photosensitive drum 30 is rotatably supported by the
supporting pertion 36b of the cover 36, whereas the .
other lengthwise end of the photosensitive drum 30 is

15 rotatably supported by the supporting portion 37b of
the cover 37 as shown in Figures 10{a) and 10(b). The
covers 36 and 37 are attached to the lengthwise ends
of the drum unit main frame 34. Next, referring to
Figure 10(b), the lengthwise end portion of the

20 photosensitive drum 30, which is supported by the
cover 36, 1is provided with a coupling member 30a for
transmitting driving force to the photosensitive drum
30. The coupling member 30a engages with a first
coupling memgper 105 of the appératus main assembly 100,

25 shown in Figures 4 and 7, as the cartridge 50y is
mounted into the apparatus main assembly 100. Thus, as

driving force is transmitted from a motor (unshown)



20 photosensitive drum 30, which is supported by the cover 36, is
provided with a coupling nenber 30a for transmtting driving force to
t he photosensitive drum 30. The coupling nenber 30a engages with a
first coupling nenber 105 of the apparatus nain assenbly 100, 25
shown in Figures 4 and 7, as the cartrid?e 50y is mounted into the
apparatus nmain assenbly 100. Thus, as dri¥ing force is transnitted
froma notor (unshown) 14 with which the apparatus main assenbly 100
is provided, to the coupling nenber 30a, the photosensitive drum 30

rotates in theidhrgatbANth8dhggd £k by i rards@unbaRK 100 msF%ang}@dé’d,
The charge roller 32 is supported by the 5 drumunit main frane 34 so
that it is rotat edei aogphimgtmaniddr t3l0@, phbtoskosss el dvemd3Qmbg0ot he
rotation of the photosensitive drum 30. The bl ade 33 is supported

al so by the droeoast inathe feiaectdonséondhasted bensn rirdoy aemkabt

wi th the peripheral surface 10 of the photosensitive drum 30 with the
presence of alfr Es8Rranpunt™§f chrEgeuFel bet wrerl st FEPBPEHEA3RY akf t he

i ph I f f.the phot iti d 30. T 36 and
57 are proti 8 PR hOTRS 6 TF qure. Sf=antt 374 THAGTes™0(b)) for
supporting th%o$§3g€vﬁléﬁ”%ﬁg(ﬁﬁgébségsﬁﬂi§ecﬁr ”ﬁﬁﬁﬁftﬁﬁﬁt the

devel opnent unit is rotati I'l'y movable relativeto the drumunit
31. (StructurecehtbenebpprmntprdtidsknBetevei Aguh 03¢ gehespbRagad3®P, - t he

devel opnent

is supported also by the drum unit main frame 34 so
that it remains in contact with the peripheral surface

16 of the photosensitive drum 30 with the presence of a
preset amount of pressure between the blade 33 and the
peripheral surface of the photosensitive drum 30. The
covers 36 and 37 are provided with holes 36a (Figure
9) and 37a (Figures 10{b)} for supporting the

15 development unit 40 in such a manner that the
development unit 40 iS'rotatibnally movable relative
to the drum unit 31.
{Structure of Development Unit}

Referring to Figures 2 and 9, the development

20 unit 41 has the abovementioned development roller 42,
It also has a development blade 43, a development unit
main frame 48, a bearing unit 45, and a pair of
lateral covers 46. The development unit main frame 48
has a toner storage portion 49 in which the toner to

25 be supplied to the development roller 42 is stored. It
supports the developmeﬁt blade 34 which regulates the

thickness to which toner is coated on the peripheral



20 unit 41 has the abovenenti oned devel opnent roller 42. It also has
a devel opnent bl ade 43, a devel opnent unit main frame 48, a bearing
unit 45, and a pair of lateral covers 46. The devel opnent unit main
frame 48 has a toner storage portion 49 in which the toner to 25 be
supplied to the devel opnent roller 42 is stored. It supports the
devel opnent bl ade 34 which regul ates thel?hickness to which toner is
coated on the peripheral 15 surface of the devel opnent roller 42.
Referring to Figure 9, the bearing unit 45 is firmy attached to one

of the | engthwis&.60d,p0fhd OfSyOfodnirtdevehiepment waider¥ahg thane 48.
It rotatably supports the 5 devel opnent roller 42, one of the

| engt hwi se endriparki onsthé M tihdamia devekopienly ratiathagean 69.
Further, the bearing unit 45 is provided with an idler gear 68, which
transnits driwinggofforbe Iemgnlwicumndhgomsibes 67 the tdevadapaieainent
roller bear 69. The cover 10 46 is securely attached to the outward
side of the bewiitngaini frame 4% t eFnsobrtahby | iSs&Ngi rection of
the bearing unjt 45, in a ner. 1o cover. e coupl.ing nmenber 67 and
Gl er - gear 68 AFGLORBPI: (HOL Ev i a6 7s St UF AL EHeSE G nar | cal
portion 46b, 15 i ot.r ude u r e r rfsace of
the cover 45_p?ﬁ298§8p$fﬁ%ﬁﬂ%h%§% W%Fgegégﬁéég %ﬁ#%%gﬁg?ﬁgfﬁ%IIOM/of
the cylindricahRaeti opnhd6hea ey PR AbUS sNBESvASSE TR oh H0 iandy

process cartridge 50y are structured so that as the process cartridge
S0y is gear 68, which transmits driving force from a coupling

member 67 to the development rollexr bear 69. The cover

10 46 is securely attached to the outward side of the
bearing unit 45, in terms of the lengthwise direction
of the bearing unit 45, in a manner to cover the
coupling member 67 and idlef gear 68. Further, the
cover 46 is provided with a cylindrical portion 46b,

15 which protrudes outward ffom the outward surface of
the cover 46. The coupling member 67 is exposed
through the hollow of the cylindrical portion 46b. The
apparatus main assembly 100 and process cartridge 50y
are structured so that as the process cartridge 50y is

20 mounted into the apparatus main assembly 100, the
coupling member 67 engages with the second coupling
106 of the apparatus main assembly 100, which is shown
in Figure 17, transmitting thereby driving force from
the motor (unshown) with which the apparatus main

25 assembly 100 is provided, to the'process cartridge 50y.
{Coennection of Development Unit to Drum Unit} -

Referring to Figures ¢ - 11, the development unit



20 nounted into the apparatus nmain assenbly 100, the coupling nenber
67 engages with the second coupling 106 of the apparatus main
assenbly 100, which is shown in Figure 17, transmtting thereby
driving force fromthe notor (unshown) with which the apparatus main
25 assenbly 100 is provided, to the process cartridge 50y.
(Connection of Developnent Unit to Druminit} Referring to Figures 9
- 11, the developnent unit 16 41 and drumunit 31 are connected in
the followi ng manner: First, at one end of the process cartridge 50y,

the cylindricgh DRGtLpl.AGRd Sl LELCAohRLOLE® PURRPIANIGIRLE 362

At the other end, a projection projects fromthe

devel opment URLhnBBE NFiF89E A8 dre fdrid @F itheO prbeesYPROFt F 1WAy,
37a. As a result, the developnment unit 41 is connected to the drum

unit 31 in su¢heacyphimeriddiatpddteodevebopsrent tied tindd ither ot ati onal |y
novabl e relative to the drum 10 unit 31. Next, referring to Figure 2,
t he devel opnestippoitidd halek e . prits stire dtihera epdi r aopredspriessi on
springs 95, which are elastic nenbers, in the direction to be rotated
about the axi 4BP| vhiChiPEaiectyl fhaRi EAF PRYR+RMAEh 19d Tt RAEDT he

devel oprrent r%LL%é 48 is fitted into the supporting hole 37a. As a

result, the development unit 41 is connected to the
drum unit 31 in such a manner that the develcpment
unit 41 is rotationally movable relative to the drum

10 unit 31. Next, referring to Figure 2, the development
unit 41 is kept pressured by a pair of compression
springs 95, which are elastic members, in the
direction to be rotated about the axial line of the
cylindrical portion 46b so that the development roller

15 42 is kept in contact with the photoseﬁsitive drum 30.
That is, the development unit 41 is kept pressed by
the resiliency of the compression springs 95 in the
direction indicated by a narrow mark G, generating a
moment H which acts in the direction to rotate the

- 20 development unit 41 about the cylindrical portion 46b

and projection 48b. Thus, the development roller 42 is
kept in contact with the photosensitive drum 30 with
the presence of the preset amount of contact pressure
between the development roller 42 and photcsensitive

25 drum 30, The position in which the development unit 41
is when it is kept in contact with the photosensitive

drum 30 is referred to as "contact position".



15 42 is kept in contact with the photosensitive drum 30. That is,

t he devel opnent unit 41 is kept pressed by the resiliency of the
conpression springs 95 in the direction indicated by a narrow mark G
generating a nonent H which acts in the direction to rotate the 20
devel opnment unit 41 about the cylindrical portion 46b and projection
48b. Thus, the devel opnent roller 42 is Képt in contact wth the

phot osensitive drum 30 with the presence of the preset anount of
contact pressure between the devel opnent roller 42 and photosensitive

25 drum 30. The positiqn.] & e | o n ﬂHﬂi i 1ep-it
is kept in contact %{\?\n Fgg%ﬁg TXi,)\l}zlot ggs%rﬂlésilgiqézd?ﬁgn% [ sésrséjTjoélrr% gﬁl?g as
“contact positgsonn. thld embogidRafterild N@checki G4 €nd Uosilthe side
conpression spring’ 95 in this enbodinment is |ocated on the opposite
si de from one fafort BRel @N0t eV B gandriper Ehdnporuheis, tWiereowplei ng
menber 30a of the photosensitive drum 30, and 5 the coupling nmenber
67 whi ch transwiupd idpi mémgef oile afp thige pHetebepmEntve clbduar 3§earndo,
are | ocated. {Force Receiving Apparatus Referring to Figure 2,
t he cartriégeg%@yCP§PbF69i S 14 &PicRcbraReRiVT iy Wipar £C4§€90 for

10 placing the devel |l er 42 and ph itive drum 30 i
contact wth Sch ot HBrS o7 Upar g SERbNE Pt ot SedPther . 1 n the

appar at us naiq 3§8n§&¥e£6§%% %?paggyagﬁring to Figures 6 and 8, which
[ h

are schematic side views o cartridge 50y, the cover 36 of which
Referring to Figure 2, the cartridge 50y is

provided with a force receiving apparatus 90 for
10 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.
Referring to Figures 6 and 8, which are schematic
side views of the cartridge 50y, the cover 36 of which
15 has been removed, as seen from the side from which the
cartridge 50y is driven, the force receiving apparatus
90 is made up of a force receiving first member 71 and
a force receiving second member 70. Until the
cartridge 50y begins to be positioned relative to the
20 apparatus main assembly 100 in a preset manner, the
force receiving second member 70 remains in its
sténdby position, that is, the position in which the
force receiving second member 70 does not project
beyond the external contour of the cartridge 50y, as
25 shown in Figure 10(a). As the cartridge 50y is
. advanced into the apparatus main assembly 100 in the

direction indicated by an arrow mark Z2 (shown 1in



15 has been renoved, as seen fromthe side fromwhich the cartridge
50y is driven, the force receiving apparatus 90 is made up of a force
receiving first nmenber 71 and a force receiving second nenber 70.
Until the cartridge 50y begins to be positioned relative to the 20
apparatus main assenbly 100 in a preset manner, the force receiving
second nmenber 70 remains in its standby Bésition, that is, the
position in which the-force receiving second nmenber 70 does not

proj ect beyond the external contour of the cartridge 50y, as 25 shown
in Figure 10(&): Hhepcant a n appar at us
mai n assenblyq% nlph59d|r%é??gﬁég%é#%aﬁqﬁ qﬁﬁgﬁha%?%%p%%rk Z2

(shown in 18 d‘ésgsﬂleel_s) 1B ed) cathé | e Ay 53y(WBi gBsM1dnde in

described later), the cartridge 50y is positioned in the apparatus
mai n assenbl y tiR0 dppaaatast madgea posuidlivoiiong bgort cantiddge of t he
apparatus main 5 assenbly 100. As the cartridge 50y is pressed

agai nst the c&Kﬁﬂﬁd@@ipgsPprbhbnngkﬂtQE3¢h§0£EPaFEEU$om@bnreceiving
first nmenber 71 is pressed upward by a projection 180 (force

recei ving i r ASSeEREET Bpes %gtff?et?ﬁé"ttflﬁgetWeyab?)d?%ﬁstﬁ%ﬁﬂﬁms'c
assenbl y 100, ich be. described | ate hat the force

receiving firs en§ﬁ52%19§er883f5%39%§q|pqg 18Qté91%r F%?c%:?%on1the

projection 18 e r-ce is noved
out of its stgﬁ by pOEI?F%%t %?@?%gff%g o] %bg% d ?8&%£@q%¥g%.dge 50y

beyond the 15;&%@%&ﬂibn09900wfoﬁéetﬂEtéE@ﬁh@'@QQS5OMemE€&5ﬂ¥EM%th
Figure 11. Next, referring to Figures 6, 7, and 9, while the

cartridge 50ynk&bbeptofnthésapp&xﬂtusam@aalBseemﬂl§|h®@e Whairail wg 11
position) in the apparatus_main 20 assenbly 100 by the positioning
portion 10%a, beneeperéberetalof ng Thrkst snepbrriqdcs seassliigwnghdifok ce

recei vi ng second nen?er 70. . The fo ce receiving first
receives irst external force from the

projection 180. As a result, the force receiving
portion 70 is ﬁoved out of its standby position,
projecting outward of the cartridge 50y beyond the

15 external contour of the cartridge 50y, as shown in
Figure 11.

Next, referring to Figures 6, 7, and 9, while the
cartridge 50y is kept in its accurate positioned
(image forming position) in the apparatus main

20 assembly 100 by the positioning portion 10la, the
force receiving first member 71 is below the force
receiving second member 70. The force receiving first
and second members 71 and 70 are in connection with
each other. More specifically, the force receiving

25 second member 70 is rotatably supported by its
rotational axle 70b,-and is provided with an elongated

hole 70a. The top end portion (in drawings) of the



and second nenbers 71 and 70 are in connection wth each other. Mre
specifically, the force receiving 25 second nenber 70 is rotatably
supported by its rotational axle 70b, and is provided with an

el ongated hole 70a. The top end portion (in draw ngs) of the 19
force receiving first portion 71 is provided with a projection
(connective pin), which is fitted in the ¥l ongated hole of the force
recei ving second nenber 70. Thus, as force is applied to the force
receiving 5 second nenber 70 by the force receiving first nmenber 71

more specific t LQILECEEL PR+ ( IMe ;R of eyfoKcC
recei vi ng fir2%$%%%ﬁ%$%ﬁaﬁP§hk?nghﬁgfﬂgﬁtlongatggohgﬁgg7%a9%f£the

force recei vi ngrSpREANIGrTREBARe €0ivé Neid O Gahilpcaisvifngrédr 84 thaber 70
is 10 rotationally noved about its rotational axle 70b.

Referring to Rbugmted dioleeofhéhel dngatedebol elasacoridoasimber 70.
between the rotational axle 70b and the force catching surface 70c, a
di stance h2 byThid.clest herker &8 zeekied ryp ddeok@rrenbesre¥oimpves can
be made 15 greater than a distance hl_(Figure ZL whi ch the force

b
receivipg Eﬁrfﬁeﬂﬁﬁ%éﬁm?frnﬁgeQY E?f[ﬁ?ﬁﬁﬁﬂﬁfc§étﬂpégffﬁétI%ﬁ%ﬁ%@e )
i iLving. 0., . i !
rati o of the fpycq,recebulng. seeond el,; 10 L ool 6l ol ancgs by

whi ch the force T eéceivi rst ahd sec ers and ve

are the di stances yeagued L0t $1AB Of rdhGetlll, Cahidhr £614,0n,d hat
is, the direction parallel to the direction in which the force

recei vi ng menherongkticsi ABYEA709VWEf Gt Hder Jr@feC @ capplryh@Osedimider 60
(which will be described later). That is, wth the enpl oynent 25 of
t he above descrernied SOruthear brae raemgsimEmg, filretdinstiece’h2ihy which
the force receiving second nenber 70 noves can be increased w thout
i ncreasi ngt% herotationally moved about its rotational axle 70b.
Referring to Figure 7, since the elongated hole
70a is located between the rotational axle 70b and the
force catching surface 70c, a distance h2 by which the
force receiving second member 70 moves can be made
15 greater than a distance hl (Figure 7) by which the
force receiving first member 71 moves, by properly
setting the leverage ratio of the force receiving
second member 70. Here, the distances by which the
force receiving first and second members 71 and 70
20 move are the distances measured in terms of the
vertical directicon, that 1s, the direction parallel to
the direction in which the force receiving member 71
is moved toward the force applying member 60 (which
will be described later). That 1is, with the employment
25 of the above described structural arrangement, the

distance h2 by which the force receiving second member

70 moves can be increased without increasing the



20 projection 180 in the distance by which it projects, making it

t hereby possible to reduce in size the apparatus nmain assenbly 100
shown in Figure 1. Incidentally, the force receiving apparatus is
novably 5 supported by the cover 46. {Cartridge Tray of

El ect rophot ogr aphi ¢ I mage Form ng Apparatus Main Assenbly)

Next, the cartridge tray 13, which is in2he formof a drawer, will
be described. 10Referring to Figure 4, the cartridge tray 13 is
attached to the apparatus main assenbly 100 in such a manner that, in

practical ter BroidciCidth he oh%' 2RBt @l dtard Wyl REAEhY j oM e@l ative
to the apparatus main assenbly 100. That is, "'the cartridge 15 tray 13

can be pushed rmaditing arc ﬁ;lliﬂeh:%dyopbs@iblé he appacat is BREe @ssenbly 100
in the direction indicated by an arrow mark Z2 or Zl, respectively.
The appar at us amparassenbliy 366enslgtllUltsoed so Fhghrehk. cartridge
tray 13 can be |ocked in the innernost position (inmage 20 form ng
posi ti on, shownéifiertgdds  1thenfohee appnaiating pRRPATASYenbdY YoMLY and
t he out er nost 03|t|on cargrld ge_re acenment position: cartridge
nmounting or r ¥t £8R) CC¥RbwH i n Figure 4, which is the

Eﬁiiheihepﬁiiii@ R T G I T

operator in trgbﬁgﬂg%ag gglhnggggﬁﬁgbpy an arrom/nark C mhlch i S
virtually

Next, the cartridge tray 13, which is in the form
of a drawer, will be described.

10 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

15 tray 13 can be pushed into, ox pulled out of, the
apparatus main assembly 100 in the direction indicated
by an arrow mark Z2 or 721, respectively. The apparatus
main assembly 100 is structured so that the cartridge
tray 13 can be locked in the innermost position (image

20 forming position, shown in Figure 1, in the apparatus
main assembly 100), and the outermost position
{(cartridge replacement position: cartridge mounting ox
removing position), shown in Figure 4, which is the
farthest position to which the cartridge tray 13 can

25 be pulled cut). The cartridge 50 is mounted into the
cartridge tray 13 by an operator in the direction

indicated by an arrow mark C, which is virtually



21 parallel to the direction of gravity, as shown in Figure 4. The
cartridge tray 13 is structured so that as the cartridges 50 are
nmounted i-nto the cartridge tray 13, the cartridges 50 becone arranged
in tandem 5 in the direction parallel to the direction in which the
cartridge tray 13 is novable, with their | engthw se direction (which
is parallel to axial lines 1 of photosendttive drum 30 and

devel opnent roller 42) being perpendicular to the noving direction of
the 10 cartridge tray 13. As the cartridge 13 is pushed into the

apparat us mai n,3358@hl ¥, 100, d:ihe &8y ioégeﬁwt%,n dheriAnt hihdge tray
13 enter the apparatus nmain assenbly 100, wth the presence of a

preset anmount mafgugapaf 2 fHd gure rYligbet veenl 3 hies photesansit syecitm 30
15 in each cartridge 50,. and an internediary transfer belt 19 |ocated
bel ow t he cartas dge parbridden,Shsrchecoatedi ihgeo titay cE3tirsdgeved
into its innernost position in the apparatus main assenbly 100, each
cartridge 50 itsapodBti bhedant nivwesp38r Regsnand Ar agshiiiny tapdeBy 20
the cartridge positiaoning portion _10la provided in Ihe,apegna%us mai n
assenbly 100 (P §iiredlseanPy Parmd edalfr FA§ed oS i Bhithy "8p&fat i on

will be described later ,in detaill, .A r.hs to..cl .a door 12 after
e r]i:r%g%% El?yaljﬁ is BR%hph 2 &S)Jtl.l’;l‘leg%%l%

pushi ng the c& rFage the way into apparatus main
assenbl y 100'lg%%%hﬂgséhﬁifggyiokz(which is parallel to axial lines

of photosensitive drum 30 and development roller 42)
being perpendicular to the mOVihg direction of the

10 cartridge tray 13. As the cartridge 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
gap f2 (Figure 5) between the photosensitive drum 30

15 in each cartridge 50, and an intermediary transfer
belt 12 located below the cartridge path. Then, as the
cartridge tray 13 is moved intc its innermost position
in the apparatus main assembly 100, each cartridge 50
is positioned in the apparatus main assembly 100 by

20 the cartridge positioning portion 10la provided in the
apparatus main assembly 100 (Figures 5 and 7). The
cartridge positioning operation will be described
later in detail. A user is to close a door 12 after
pushing the cartridge tray 13 all the way into the

25 apparatus main assembly 100. Closing the door 12

| ensures that each cartridge 50 is properly mounted

into the apparatus main assembly 100. Therefore, in



ensures that each cartridge 50 is properly nounted into the apparatus
mai n assenbly 100. Therefore, in 22 terns of operability, this
structural arrangenent for the apparatus main assenbly 100 and
cartridges 50 is superior to the structural arrangenent of an

el ectrophot ographi c i nage form ng apparatus in 5 accordance with the
prior art, which requires the cartridges?50 to be individually
nounted into the apparatus nmain assenbly 100 by a user. Next ,
referring to Figures 1, 3, 4, and 17, the operation of the cartridge

tray 13 will Qe descri Bedr 10; F gurg k7 $496s+00h1 SAPMEANGakA! tebirdges
50, in order to nmake it easier t'o understand the operation of the

cartridge tragnk3apparatuihga bardddedga i 18y 13di sastppiydLdobysa pair
of tray supporting nenbers 14 in such a manner that the 15 cartridge

tray 13 can beupelried tottbé steicppalakusamgenenssefidry 100 while
remai ni ng supported by the tray supporting nenbers 14. The tray
supporting nerdecs rophafegnenitec bynadee fesPéRENEPBR 2 HE ddbr 12, which

can be opened or cl osed bX an qgerator &useréh 0 The, door, 12 is
attached té t RECREFAPSPUYIRRI Hh Al P o0"BoCR nEE Iy - art e

rotationally noved.about .j;ts_r.otatignal I e door.,12 is
I§6ﬂ§988t5b £o NS &4 Lf%du?gggtﬁéggF 1§¥% th%

rotationally OV Ween”a position . | ron) 1n which it
conpl etely covers an,apaai A% ShmAs, Shownyi B Fsgure 1, 25 and a .

position (open-position) 1n which it fully exposes the opening 80 as
shown in Figure 3. Next, referring to Figures 1, 3, 4, and 17, the
opefation of the cartridge tray 13 will be described.
io Figure 17 does not show the cartridges 50, in order to
make it easier to understand the operation of the
cartridge tray 13.
The cartridge tray 13 is supported by a pair of
tray supporting members 14 in such a manner that the
15 cartridge tray 13 can be pulled out of the apparatus
main assembly 100 while remaining supported by the
tray supporting members 14. The tray supporting
members 14 are moved by the movement of the door 12,
which can be opened or closed by an operator (user).
20 The door 12 is attached to the apparatus main assembly
100 so that it can be rotationally moved about its
rotational axis 12a. The door 12 is rotationally
movable between a position (shut position) in which it
completely covers an opening 80, as shown in Figure 1,
25 and a position (open position) in which it fully
exposes the opening.80 as shown in Figure 3.

When it is necessary to take out any cartridge or



When it is necessary to take out any cartridge or 23 cartridge 50 in
t he apparatus main assenbly 100, the door 12 is to be rotationally
noved fromthe shut position to the open position. As the door 12 is
rotationally noved, a pair of projections 15 5 (connective pins) with
whi ch the door 12 is provided noves in the clockw se direction about
the rotational axis 12a, -while noving i n2a pair of elongated holes
l4c, one for one, wth which the tray supporting nmenber 14 is

provi ded, fromthe bottomend of the 10 el ongated hole 14c toward the

top end of the.ebongal ey nol ?:ﬁei%gp%%aﬁggmaiﬁefép%ﬂhﬁ 1008 gnkesult,

the tray supporting noved by t rojections 15 in the

di rection indiggatedz bys tfie 1 nOWaHEbKaZhy MSvéAer tdmtheURPRLt i Ng
menbers 14 are noved in the 15 abovenmentioned direction, the

proj ecti ons 14d%iancn ldsd2havuipedn poeieddnf r om edehdobrt h2 tsay
supporting nmenbersl4 are guided by the guiding holes 107 with which
t he appar at us rptehiessbhb|noveGD ias ppiovip@epromecsitown liSn Figure 4.
Referring to Figure 16, each 20_%uiding hol e 107 has three sections,
that is, tho HEPPEBREHTS RidtS)Iod tho¥RICANEN A 0 Yéhd SoREditdg8nal

ti 107a2. The di I t.i 107a2. ext ends_ di |l d
From the hor | BBHTAI {GEtq Gif HORTS BT RECHOL | SOMaI oGt B 00,
Therefore, as.khe dpor i kP rchifRVed Lr oML her i aashd hflesShown

in Figure 1, to the open position,” shown in Figure 3, the projections
14d 1 and 14didcargnguisiedrdy thendwhdbRgchel €rahd Bupporting

member 14 is perided, from the bottom end of the

10 elongated hole 1l4c toward the top end of the elongated
hole 14c, as shown in Figure 3. As a result, the tray
supporting members 14 are moved by the projections 15
in the direction indicated by the arrow mark Z1. As
the tray supporting members 14 are moved in the

15 abovementioned directicn, the projections 14dl and
14d2, which project from each of the tray supporting
membersld are guided by the guiding holes 107 with
which the apparatus main assembly 100 is provided, as
shown in Figure 4. Referring to Figure 16, each

20 guiding hole 107 has three sections, that is, two
horizontal sections 107al and 107a3, and one diagonal
section 107a2. The diagonal section 107a2Z extends
diagonally upward from the horizontal section 107al to
the horizontal section 17a3. Therefore, as the door 12

25 is moved from the shut position, shown in Figure 1, to
the open position, shown in Figure 3, the préjections

14d 1 and 14d 2 are guided by the guiding hole 107,



24 sequentially through the horizontal portion 107al, diagonal
portion 107a2, and horizontal portion 107a3. Thus, the tray
supporting nenbers 14 are first noved in the direction indicated by
the arrow mark ZI, and 5 then, are noved in the direction indicated
by an arrow mark Yl, that is, direction to nove away fromthe
transfer belt 19. Wth the tray supportiﬁ@ menbers 14 noved all the
way in the direction indicated by the arrow mark Yl, the cartridge
tray 13 can be pulled out 10 of the apparatus main assenbly 100

through the opeRRat8a11p theodH agld O rirdheal egdobyidhea oaanqw mark

ZI , as shown in Figure 4. Figure 17 is a partially cutaway

per spective vidwgohatlhportrage I@rafA, ngnapparatoustal twertiver da78BI.dge

tray 13 has been pulled out of the 15 apparatus main assenmbly 100 to
its outernost Thosit tba. tray supgoatinchaephsssi hd wirehiiamEe devedi dge

or cartridges 50 are nounted intog the a%paratus mai n assenbly 100

will be descrilBedhergf-epFihgh tiddicghed BY £He 2uFPY iRy thlay22d is to
be pushed intq.the 20 apparatus in.assenbly.100 in the direction of
Che arrow fiar 753+t APGUDRY Thet pdi g 2800 at AT her TRsbiP o 2k BpEorn

t he open positj.on. +The ter, A 1 o hat o the
shut position%gg@sﬁgﬁn£ﬁ%{#ﬁ%ﬂf&ﬁgé% gﬁtﬁé %gg% %ﬁ??gaﬁﬁeégg each of

the projection bs28robeibelgloonit tBYESrd P dHGERURALERENBEKN BE
direction about the rotational axis 12a, while noving in the
correspondi ngrekerdgal edtheleaydc dahet hiérerayon 2hdiuppad biyg thenber
14, toward the bottomend 14c2 of the el ongated hole 14c, as shown in
Figure 1. ThugrreWemgrkyYluppsy tdand radabekray 13 eavdde pyligd out

direction of the arrow mark Z2 hy the ir
10 of the apparatus maf% asseggiy ?60 through the opening

80 in the direction indicated by the arrow mark ‘21, as
shown in Figure 4. Figure 17 is a partially cutaway
perspective view of the image forming apparatus after
the cartridge tray 13 has been pulled out of the

15 apparatus main assembly 100 to its outermost position.

Next, the case in which any cartridge or-

cartridges 50 are mounted into the apparatus main
assembly 100 will be described. Referring to Figure 4,
the cartridge tray 13 is to be pushed into the

20 apparatus main assembly 100 in the direction of the
arrow mark Z2 through the opening 80, with the door 12
kept in the open position. Thereafter, the door 12 is
to be moved into the shut position as shown in Figure
2. BAs the door 12 is moved, each of the projection 15

25 of the door 12 moves in the counterclockwise direction
about the rotational axis 12a, while moving in the

corresponding elongated hole 1l4c of the tray



5 projections 15. Therefore, as the door 12 is noved into the shut
position as shown in Figure 1, the projections 14dl1 and 14d2 (Figure
4) -are guided by the horizontal portion 107al, diagonal portion
107a2, and horizontal portion 107a3, in the listed order, as 10 shown
in Figure 16. Therefore, the tray supporting nenbers 14 nove, first,
in the direction of the arrow mark Z2, afitl then, in the direction of
the arrow mark Y2, that is, the direction to nove closer to the
transfer belt 19, as shown in Figure 1. 15 (Positioning of Process
Cartridge Rel atye -t onE Rt OPhof OHARRHC  hOBGS: A TR0 1ARRAbAt US
Mai n Assenbl y) Next, referring to Figures 5, 17, and the

posi tioni ng Ofthtah@léﬁ?éfé&igﬂ)l@ l4ax,t he appanatnsFigine 2Q assesbly 100
will be described. Referring to Figure 17, the apparatus nain
assenbly 100 ithepkouydedonpettimuiremblee pai is rfdoad ipaitte in this
enbodi ment) of cartridge positioning portions 10la for positioning a
cartridge 50 dakrgctientef ttHe agp@argsknd? nPussdentiai 29100, That is,
each cartridge conpartnment_of the cartridge. tr 13.i.s.provided with
a pair of éarPFPd@Etb6%?t}%ﬂiﬁBeﬁﬁg?F%h§“§df§§%%ﬁFcﬁba?g ?%%%fed at
the 26 |engthw _se _ends of the.corresp I NQ: . nt ne for
one, in ternBlSFOtﬁged??%ﬁnR?ﬁ%ﬁiﬂpa Ee?ﬂg%gfﬂgqﬁgﬂg%ﬂafsgh irection

of the cartri %_%jégti&f{'s a JERNNRTY ha gsanengche the dfansfiglabsht tiS.
Referring to Figures 5 18(a) and 18(b), there are pressing nenbers 61

(6ly, 61m 61laorandnbdk)pahons aach10f dihgotd BYositiRor tiong2reaher s
14. Each pressing nenber 61 is provided with a hole 61d, through
whi ch a presshngirenbel puppont ildJashafin &% listeduvirglert hesappar at us
mai n assenbly 100 )

10 ~ shown in Figure 16. Therefore, the tray supporting
members 14 move, first; in the direction of the arrow
mark Z2, and then, in the direction of the arrow mark
Y2, that is, the direction to move closer to the
transfer belt 19, as shown in Figure 1.

15 {Positioning of Process Cartridge Relative to
Electrophotographic Image Forming Apparatus Main
Assembly}

Next, referring to Figures 5, 17, and the
positioning of the cartridge 50 in the apparatus main

20 assembly 100 will be described. Referring to Figure 17,
the apparatus main assembly 100 is provided with
multiple pairs {four pairs in this embodiment) of
cartridge positioning portions 10la for positioning a
cartridge 5C relative to the apparatus main assembly

25 100. That is, each cartridge compartment of the

cartridge tray 13 is provided with a pair of cartridge

positioning portions 10la, which are located at the



10 is provided, is put to rotatably support the pressing nenber 61.
Referring again to Figures 18(a) and 18(b), as the door 12 is noved
fromthe open position to the shut position (in X direction), the
pressing nenber 61 15 is noved in the direction indicated by an arrow
mark Z, pressing thereby on the top surface of the drumunit main
franme 34 as shown in Figure 20. Thereforé&® the cartridge 50y is
pressed in the direction indicated by an arrow mark P in Figure 7,
causing the cartridge 20 positioning portion 31b, with which the drum

unit 31y is provigladsided <B@RE olF Nt Re COME AEdpMdithgt f&@xﬁgafstrﬁéﬁj@ﬁ one
positioning portion 10la of the apparatus nmain assenbly 100. As a
result, the cafdricdge 50y tiesmpr opethy ¢insidtiameghairnlibe apparat us
mai n assenbly 100. 25 Simlarly, the cartridges 50m 50c, and 50k are
properly positiomgEhviise kérappacat of Fig rragsddsey 3800in Rurndtger as
the cartridge 50 is made to descend 27 toward the positioning
portion 10la By t3@drg¥endhe SFapRectdRl U ? -t nBeprof et iton F18916F

t he appar at us in assenhly.100, conmes into cantact with e, f.orce
recei vi ng ﬁort{gx?'7f@do£%ﬂﬁé’fgP%EeriﬁﬁﬂRﬁ%ﬁfﬁﬁgr?Fmggﬁ%n%gr( " whi ch
is in the bott posti o f idog, 9% at ..Ls, r

recei vi ng nenﬁ§§L7%ﬁf%chgeg&Pgr%%6 %on1thggbF%Fegf?gnsﬁéé%géaﬁgﬁlthe
bottom si de ofpdiiGantr.i dgecdP G rddsieQMpRnbeenel WMepAde ddeokit8 ks

noved fromthe shut position to the

hole 6l1d, through which a pressing member supporting
shaft 55, with which the apparatus main assembly 100

10 is provided, is put to rotatably support the pressing
member 61.

Referring again to Figures 18 (a) and 18(b)}, as

the door 12 is moved from the open position to the
shut position (in X direction), the pressing member 61

15 is moved in the direction indicated by an arrow mark Z,
pressing thereby on the top surface of the drum unit
main frame 34 as shown in Figure 20. Therefore, the
cartridge 50y is pressed in the direction indicated by
an arrow mark P in Figure 7, causing the cartridge

20 positioning portion 31b, with which the drum unit 31y
is provided, to come into contact with the cartridge
positioning portion 10la of the apparatus main
assembly 100. As a result, the cartridge 50y is
properly positioned in the apparatus main assembly 100.

25 Similarly, the cartridges 50m, 50c, and 50k are
properly positioned in the apparatus main assembly 100.

Further, as the cartridge 50 is made to descend



10 open position (Y direction), the pressing nenber 61 noves in the
direction indicated by an arrow mark J. As a result, the pressing
menber 61 separates fromthe top surface of the drumunit main frane
34 as shown in Figure 5. 15 (Devel opnent Roller Separating Mechani sm
of El ectrophot ographi c | mage Form ng Apparatus Miin Assenbly)

Next, the operation of the force applyin67first portion 60 wll be
descri bed. 20Referring to Figures 1, 3 and 19, in terns of the
vertical direction of the apparatus main assenbly 100, the force

appl yi ng menmbebw80di shedasdditared ngo polat oaf 1ela the HieoprRivepaitt boni ng
of the cartridge 50, the force applying nmenber 60 is above the
cartridge 50. tha 250t elrds tife tthejacitdbnl iBe of the gpmtresessmbive
drum 30, the force applying nenber 60 is positioned so that it is
enabl ed to comssenbby cbit sxames timtoheonspel W ridteififitgg second

menber 70 which is at the Qorresponding Igngthmﬁse,ends %t t he
cartridge 50. EBFPYYHYI fRATE s ‘Carsn-PEeiCf TOM STt 165t

(mechani ca pgggg?%oy{thﬁ%%agéWQEc@h%hgogggg&%%%ﬁi%%Q?Lghgssenbly

100 is pro%id a ‘gear t hriough a gear riving

force is transgitiedyd osd herggari112ynd hg9eancLdigbahemntn 1he
direction indicated %y an arrow mark L, rotating theréby the cam
portion 112a, rWRkEHes SEdricLGrdim Whihptbeegeadn 1), iftom the
bottom side of the cartridge 50. In comparison, when
the door 12 is moved from the shut position to. the
10 open position (Y direction), the pressing member 61
moves in the direction indicated by an arrow mark J.
As a result, the pressing member 61 separates from the
top surface of the drum unit main frame 34 as shown in
Figure 5.
15 {Development Roller Separating Mechanism of
Electrophotographic Image Forming Apparatus Main
Assembly}
Next, the operation of the force applying first
portion 60 will be described.
20 Referring to Figures 1, 3 and 19, in terms of the
vertical direction of the apparatus main assembly 100,
the force applying member 60 is positioned so that
after the proper positioning of the cartridge 50, the
force applying member 60 is above the cartridge 50. 1In
25 terms of the axial line of the photosensitive drum 30,
the force applying member 60 is positioned so.that it

is enabled to come intc contact with the force



10 the arrow L direction. The camportion 112a is in contact with the
nmovi ng force receiving portion 60b, with which the force applying
menber 60 is provided. Therefore, as the cam portion 112a rotates,

t he noving force receiving nmenber 60 is noved in the direction 15

i ndi cated by an arrow mark E or B. Referring to Figure 19(a),
as the force applying nenber 60 noves i n*Y he direction indicated by
the arrow mark E, a rib 60y of the force applying nenber 60 separates
fromthe force receiving second nenber 70, 20 as shown in Figure 7,

al | owi ng t her ehy-cli ke ngevelopamyeal 7er wA2choigsoa® thd o contact with
t he photosensitive drum 30. This position of the devel opnent unit 41,
whi ch al | ows tche rdepehdpngniengiivwerse42ntde pénbha ¢artwitgectSOwi th t he
phot osensitive drum 30, will be 25 referred to as the contact

posi ti on. RePaiving fordd dur aragepittad fhemfarmadoappltyi ng
nmenber 60 is noved in the direction indicated. by the 29 arrow mark
B, the rib 60y"EGREBBIFAL OPRH?E a%quwet)hwtlﬁg VB}E% T ARAATG T8¢ ond

nb 70, bj ecti t f , LVi d
et ernal i or edeideeanaaEy I S SrenluB, e R R 2 G o 8an
Therefore, thgea, dgyel OBMENtRit vélq! Sordh aled iatienatbycgoved)

about the cyli"ndrical portion 46b (rotational axle), separating
thereby the deyel-opment theld&ir 42 roratbe photlsedistddtiendr um 30,

This position of the devel opnment unit 41, which keeps the devel opnment
indicated by an arrow mark L, rotating thereby the cam
portion 112a, which is integral with the gear 112, in

10 the arrow L direction. The cam portion 112a is in
contact with the moving force receiving portion 60b,
with which the forcé applying member 60 is provided.
Therefore, as the cam portion 112a rotates, the moving
force receiving member 60 is moved in the direction

15 indicated by an arrow mark E or B.

Referring to Figure 19(a), as the force applying
member 60 moves in the direction indicated by the
arrow mark E, a rib 60y of the force applying member
60 separates from the force receiving second member 70,

20 as shown in Figure 7, allowing thereby the development
roller 42 to come into contact with the photosensitive
drum 30. This position of the development unit 41,
which allows the development rcller 42 to remain in
contact with the photosensitive drum 30, will be

25 referred to as the contact position.

Referring to Figure 19(b), as the force applying

member 60 is moved in the direction indicated by the



10 roller 42 separated fromthe photosensitive drum 30, will be
referred to as the separation position. Simlarly, the force
appl yi ng nenber 60 is positioned above the path of the cartridge 50,
t hrough which the cartridge 50 is noved into the apparatus 15 main
assenbly 100 by the cartridge tray 13. The force receiving second
menber 70 is attached to the cartridge 58%in such a manner that unti
the cartridge -50 is noved into the apparatus main assenbly 100, the
force receiving second nenber 70 remains in its 20 standby position

(Figure 5). Therglorg ytge fiy %baga%gyheaegeﬂ@ﬁ EheG B2 cROBhET oned

significantly closer to the cartri out allow ng the

force applyi n@orf%ab%céﬁvﬁwfi S drd @lﬂﬁlbé@ b0, | shwydariagichl eaebe
ot her during the nmounting of the cartridge 25 50, conpared to the

force applyi ngereibengofe@nd nagderodi ng apparsdlusdmreadeerdadce
with the prior art, making it possible to m nimze wasted space,
meking it 30estersby posstlbltdincwadi ghef rehnély. r hacefene, cHreri dge
50y in terns of its dinmension in terns of its |engthw_ Se direction

(axi al diréct iC6NSPPPRBE J¥EHsi4Y Ve dPGAFSH) (a%tqua&é% ReVGEl ti cal

about the cylindrical portion 46b (rotational axle),
separating thereby the develo@ment roller 42 from the
photosensitive drum 30. This position of the
development unit 41, which keeps the development

10 roller 42 separated from the photosensitive drum 30,
will be referred to as the separation position.

Similarly, the force applying member 60 is

positioned above the path of the cartridge 50, through
which the cartridge 50 is mowved into the apparatus

15 main assembly 100 by the cartridge tray 13. The force
receiving second member 70 is attached to the
cartridge 50 in such a manner that until the cartridge
‘50 is moved into the apparatus main assembly 100, the
force receiving second member 70 remains in its

20 standby position {(Figure 5). Therefore, the force
applying member 60 can be positioned significantly
closer to the cartridge path, without allowing the
force applying member 60 and cartridge 50 to interfere
with each other during the mounting of the cartridge

25 50, compared to the force applying member of an image
forming apparatus in accordance with the prior art,

making it possible to minimize wasted space, making it



5 direction of the apparatus main assenbly 100. The detail ed
description of the force applying nenber 60 will be given later.
{Description of Muunting of Process Cartridge into

El ect rophot ogr aphi ¢ | mage Form ng Apparatus Main 10 Assenbly, and
Operati on of Force Receiving Apparat us} Next, the operationa
sequence fromthe beginning of the nountffg of the cartridge 50 into
t he apparatus nain assenbly 100, to the separation of the

devel opnment roller 42 fromthe photosensitive drum 30, 15 will be

descri bed. therB%fyegEisggbIQ & gé&rgefli‘l"ic%%}i:@gr theucarind dgsthhiayel3

is pulled out of thé apparatus nmain asse y 100 to its outernost
position, eachogantr irdegms50r Cars e dEdibad ihntermérof enmyved from the
cartridge tray 13 20 in the vertical direction, which is indicated by
t he arrow mar KeBgthwiseAtii eectimn naxisilngiokcthencaftri dge(s) 50 into
the cartridge tray 13, the cartridge tray 13 is to be noved into the
appar at us nai Phasserbbytive drm )25 sdiWeddt penthadiesticdlby t he

arrow Z2, through the opening 80. That is, in this enpbodi nent, each
cartridge B0 F4IRGEE2BnPEI FYS mRRAFATHEo™ERE 4Pt NsiOB1 hBFn

assembly 100, %E%ghggedggé§§§éfgh\gy %%el%orce applying member 60

will be giveﬁ later.
{Description of Mounting of Process Cartridge into
Electrophotographic Image Forming.Apparatus Main

10 Assembly, and Operation of Force Receiving Apparatué}

Next, the operational éequence from the beginning
of the mounting of the cartridge 50 into the apparatus
main assembly 100, to the separétion of the
development roller 42 from the photosensitive drum 30,

15 will be described.

Referring to Figure 4, after the cartridge tray
13 is pulled out of the apparatus main assembly 100 to
its outermost position, each cartridge 50 can be
mounted into, or removed from, the cartridge tray 13

20 in the vertical direction, which is indicated by the
arrow mark C.

After the mounting of the cartridge(s) 50 into
the cartridge tray 13, the cartridge tray 13 is to be
moved into the apparatus main assembly 100 in the

25 direction indicated by the arrow Z2, through the
opening 80. That ié, in this embodiment, each

cartridge 50 is horizontally moved into the apparatus



i ntersectional (roughly perpendicular) to the axial line of the
phot osensitive drum 30. Referring to Figure 3, the cartridge 50y is.
5 nounted in the downstreamend of the cartridge tray 13 in terns of
the direction in which the cartridge tray 13 is noved into the
apparatus main assenbly 100. That is, the cartridge 50y noves bel ow
the ribs 60k 60c, and 60m of the force applying member 60 from
upstream 10 to domnstreanl I f the apparatus nmain assenbly 100
and cartridge 50y are structured so that the force receiving second

menber 70 remging, B%%bﬁﬁig”goMheﬂnﬁbajﬁﬁhh&b@9§oﬁowhiéhHnyed into the
apparatus main assenbly 1 the 15 pressi ng nmenber 61 and force

appl yi ng nenbemte@ seust ohel pesoigione besipgnidhicaaat) ytdigheratizan t hey
are positioned in this enbodinment. In this enbodi nent, however, the

appar at us nai liassefbkie 1000 toskwaitinicdgeudOylare structured so that
the force receiving second 20 menber 70 remains in the above
described standby PESPEFHRT wHenFiFREC Mt FﬁégéaSB’y"l‘ii%e ntfedS nto the
apparatus nain assegb % 100. Therefore, eSS|n

force apply |n§mﬁgﬁﬁ Ot%%nd?ﬁpﬁﬁﬁﬁQFlﬁﬁgdogs Bf 052 3H£Qb5§?ﬁbﬁ§
wi thout taking into 25 co éd(?{].%({tcﬁnlbt he gh?%gngg bé(ay\%yccg!nt anfyor ce
receivi ng second I'TE er-7 roj ec eyon e ex er na t our
the cartridge 130y thQ&hfﬁtawfﬁgLapﬁg%atus main assembly 100. That
is, the cartridge 50y moves below the ribs 60k 60c,
and 60m of the force applying member 60 from upstream
10 to downstreém.

If the apparatus main assembly 100 and cartridge
50y are structured so that the force receiving second
member 70 remains projecting when the cartridge 50y is
moved into the apparatus main assembly 100, the

15 pressing member 61 and force applying member 60 must
be positioned significantly higher than they are
positioned in this embodiment. In this embodiment,
however, the apparatus main assembly 100 and cartridge
50y are structured so that the force receiving second

20 member 70 remains in the above described standby
position when the cartridge 50y is moved into the
apparatus main assembly 100. Therefore, the pressing
member 61 and force applying member 60 can be
positioned as closely as possible, without taking into

25 consideration the distance by which the force
receiving second member 70 projects beyond fhe

external contour of the cartridge 50y. In other words,



the pressing nmenber 61 and force applying nenber 60 can be positioned
significantly closer to the path of the cartridge 50y, maeking it
possible to reduce the cartridge 50y in dinension in terns of the
direction 5 parallel to the vertical direction of the apparatus main
assenbly 100, conpared to the counterparts of a process cartridge in
accordance with the prior art. Further, P2ferring to Figure 20, in
ternms of the direction parallel to the axial line of the drum 30, 10
the force receiving apparatus 90, pressing nenber 61, and force

appl yi ng nenbe <60 -0¥81 hgPmedd NG idhdP@seLB! 8pp Dy 1rflueguddieeby the
cartridge 50y in dinension in ternms of the | engthw se direction of
the cartri dge cadybelpblektiotied erirgmigitankilguckoder tthe tthmgathopfii ng
apparatus in this enbodinment is structured to ensure that when the
cartridge trayh&3ckstmbyge 59 .0 nakdngppar Reasibde it asssivsey theo,
there remain a gap f| between the faorce applying nenber 60 and force
20 receiving SeEsHddERNDRY ﬁ@xd%ﬂﬁfﬁéoﬁaﬁ“fEe5%§w%%ﬂjﬁh696§§ﬁ§PPive
drum 30 and transiiéﬁbelt 19. Therefore e car%réQge 50 .and

J

appar at us fai R348 I§°1ERF(EF calnfaFES &% She RESPRE "ihen t he

cartridge 50 'm%.iﬁ“éé%%eﬁnk@i% f(ﬂ?, 23LUS ¢ BBE Ao ASSETHU QA 2547 L er
ray I'S pushed al

the cartridge the way Into the apparatus main

assenbl y 100, ptrla%egg%a;@ri@%é 0 rbe dPvedntat 91 thec s WriReskki-on as
shown in Figures 33 1 and 18(b). As the door 12 is noved into the

shut positi onfrutrifek| aye Seppiatd ity Migeieer 80 14imrteemoy ed tthwar d t he
transfer belt 19 (direction indicated by arrow mark Y2). Hereafter,
the vertical compohéah pirallel to the axial line of the drum 30,

10 the force receiving apparatus 90, pressing member 61,
and force applying member 60 overlap, making it
possible to reduce thereby the cartridge 50y in
dimension in terms of the lengthwise direction of the
cartridge 50y.

15 Next, referring to Figure 5, the image forming
apparatus in this embodiment is structured to ensure
that when the cartridge tray 13 is moved into the
apparatus main assembly 100, there remain a gap fl
between the force applying member 60 and force

20 receiving second member 70, and a gap f2 between
photosensitive drum 30 and transfer belt 19. Therefore,
the cartridge 50 and apparatus main assembly 100 do
not interfere with each other when the cartridge 50 is
moved into the apparatus main assembly 100.

25 After the cartridge tray 13 is pushed all the way

into the apparatus main assembly 100, the deoor 12 is

to be moved into the shut position as shown in Figures



5 this novenent of the tray supporting nenbers 14 in the direction
indicated by the arrow mark Y2 will be referred to as a distance f2.
As the tray supporting nenbers 14 are noved in the direction

i ndicated by the arrow mark Y2, the cartridges 50 are noved toward
the 10 transfer belt 19 by the novenent of the tray supporting
nmenbers 14, causing thereby the peri pherdf surface of the
photosensitlve drum 30 in each cartridge 50 to cone into contact with
the surface of the transfer belt 19. By the tinme the peripheral 15

surface of the phef a8qpsi tine tHLUHB3Q CONBS MWL GRIHAGheWshlict he
surface of the transfer belt 19, the gap fl between the force

recei vi ng appaatitsoc9) and fmyzesummzyulrmg nembers 604 wickensvea t he sum
of the gaps fl and f2, as shown in Figure 5. 20Further, as the door

12 is noved i rtovatride thhut rposfer dlt HE dhéssthyomehdicaded dynoved
by the novenent of the door 12, pressing thereby on the top surface
of the drum urdiRrowaimarkr 8k 3@erFﬁéF§F0rEhetYﬁFQ%%%%WQQ@BOBS§Ft?Bn|ng

t 31b o h trid | t act
Cart i dge. BosianPRICHERE | G TS K5 PREPABHLP R TEMA  Tsddbl's
100, Consequenj . e8gh £ar i 895 5Ql.s pEARoRL vy PES! 4100

relative to the aratus nai n as shown 1n %1gure 7.

Further, a Shaffetfe§§€d shoyn 4 Ny HR JfQ Wi henphitgh vt Repgeyeing6 of
each cartrldge 50 is provided, 5 engages with the cartridge rotation

st oppi ng port imemb23a (Ei gbe emdvdd iwi tthewhiebcthen cardidadgel byayhd3 is
provi ded. Therefore, the cartridge 50 is prevented from novi ng
further in therdiowemaisnY? ndileaterdt thyidgrsabP odr erarkved itpwRirguitbel, in

t he apparatus main 10 assenbly 100.
10 transfer belt 19 by the movement of the tray

supporting members 14, causing thereby the peripheral
surface of the photosensitive drum 30 in each
cartridge 50 to come into contact with the surface of
the transfer belt 19. By the time the peripheral

15 surface of the photosensitive drum 30 comes into
contact with the surface of the transfer belt 19, the
gap fl between the force receiving apparatus 90 and
force applying member 60 widens to the sum of the gaps
f1 and f2, as shown in Figure 5.

20 Further, as the door 12 is moved into the shut
position, the pressing member 61 is moved by the
movement of the door 12, pressing thereby on the top
surface of the drum unit main frame 34. Therefore, the
cartridge positioning portion 31b of each cartridge 50

25 is placed in contact with the cartridge positioning
portion 10la of the apparatus main assembly 100.

Consequently, each cartridge 50 is properly positioned



Next, referring to Figure 6, the hone position of the force applying
menber 60 in this enbodiment is made to be where the force applying
menber 60 keeps the devel opnent roller 42 separated fromthe 15

phot osensitive drum 30. This is for the follow ng reason. That is,
while the image form ng apparatus is not _used for image formation
after the nounting of the cartridges 50, tach cartridge 50 remains in
the state shown in Figure 8. That is, the force applying nmenber 20 60
has noved in the direction indicated by the arrow mark B, and the

force recei vi 31526980t FEARE akh RS PeLA nMBYEEmBYy L1 I iy &Bywas far
as it can be noved. Wiile the cartridge 50 is in this state, the

phot osensi ti vandirdigud@ and devel opnent roller 42 25 remain separated
fromeach other. It is in this state, shown in Figure 8,. in which the
phot osensi tive drufr80hand alested Gpriast: sbowWar 18 2F @ i Osepaitdt ed
fromeach 35 other, that the cartridge 50 is renpved fromthe

appar at us mai Md§8efBPyCAVRE I RE CPRELLEFErYUGgE BFIVEdRBunt ed
into the apparatus main_assenbly 100, next . tine, the f.orce applyving
mermber 60 ?s FHQFH855wb5€i?ﬁ%ﬂ?%&ﬁﬁﬁgqenrEFﬁE%ghB?tﬂﬁﬁﬁqgfngelgé t he
cartridge 50 i : e for I YhAg dremh 0;gones
into contact &?FEQ?EQS??bigbyfgggggﬁggﬁtEgef8§§gggg%eiviﬁgléeégnd
meber 70 is @ubvobeht S 1HeaREBYePOShE O8rt ABIGN®MN iisNpFEgUhee®. Thus,

the 10 force receiving first portion 71 is provided wth an elastic
portion 71b, Whoshmbsihgrfmackises dam itheediakbcpact Lididutebobyean
receiving first portion 71, as shown
arrow mark a in Figure 1, in the apparatus main
10 assembly 100,

Next, referring to Figure 6, the home position of
the force applying member 60 in this embodiment is
made to be where the force applying member 60 keeps
the development roller 42 separated from the

15 photosensitive drum 30. 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 remains in the state
shown in Figure 8. That is, the force applying member

20 60 has moved in the direction indicated by the arrow
mark B, and the force receiviné second member 70 has
been moved by the rib 60y as far as it can be moved.
While the cartridge 50 is in this state, the
photosensitive drum 30 and development roller 42

25 remain separated from each other. It is in this state,

shown in Figure 8, in which the photosensitive drum 30

and development roller 42 remain separated from each



in Figure 6. Therefore, as the contact between the force receiving
second nmenber 70 and rib 60y begins to 15 interfere with the inward
novenent of the cartridge 50, the elastic portion 71b gives in (is
conpressed), preventing thereby the force receiving apparatus 90 from
bei ng damaged. As the force applying nmember 60, which is in the 20
state shown in Figure 6, is noved in the>di rection indicated by an
arrow mark E as shown in Figure 7, the force receiving second nenber
70 projects outward farther fromthe cartridge 50y, entering thereby
the path of thaHdd) €But TheScpestidgn W itsheemoree 2bomertsd ving
second nmenber 70, that is, the position in which the force receiving
second nenber aparatius thénpasberdbly HOG.i bTBAy, whén the cefrériddet o
as the 36 outernost position (active position). That is, when the
force receivi iy secowunfedbertgothe anpPanEsusuFeiroasseRIY i P t he

di stance of the projection of the force receiying, second nber 70 is
greater than 3%HatififenthRetPEreARRIENG W&mégﬁo h%ﬁﬂégﬁ$b isin

t he above ntione%&%égggg npggigi&gﬁawpic@hé§efgg%ﬁqﬁ%éﬁ%border for

the force recd{ih nenber t0 engage wi rce

appl yi ng menber, 6Q.; jyhe sgi sk ansedy t heePireireet keBe 0Fiddesdyree
recei ving second nenber 10 70 at the outernpbst position nust be

greater than tfgwswmof cbhes gamso fdorandttf Zithuthberibt b@y adidcamsef
the force applying nenber 60 is triggered in a period between the

conpl etion of tthee fmeert rageb¥inhesozmd megber500i hs oovhecfapidar at us
mai n assenbly 100 and
standby position, as shown in Figure 6. Thus, the
10 force receiving first portion 71 is provided with an
elastic portion 71b, which is formed as an integral
part of the force receiving first portion 71, as shown
in Figure 6. Therefore, as the contact between the
force receiving second member 70 and rib 60y begins to
15 interfere with the inward movement of the cartridge 50,
the elastic portion 71b gives in (is compressed),
preventing thereby the force receiving apparatus 30
from being damaged.
As the force applying member 60, which is in the
20 state shown in Figure 6, is moved in the direction
indicated by an arrow mark E as shown in Figure 7, the
force receiving second member 70 projects outward
farther from the cartridge 50y, entering thereby the
path of the rib 60y. This position of the force
25 receiving second member 70, that is, the position in

which the force receiving second member 70 is in the

path of the rib 60y, will be referred to as the



15 the starting of an inmage form ng operation. Next, referring
to Figure 8, as the force applying nmenber 60 is noved in the
direction indicated by the arrow mark B, the lateral surface 70c,
which is the force receiving second portion of the force 20 receiving
second portion 70, receives external force (second external force)
through the rib 60y3, since the force reé%iving second nenber 70
(lateral surface 70c) is in the path of the force applying nenber 60.
Therefore, the devel opment unit 41 is rotationally 25 noved about its

rotational axicgt48Robehpbtltisausididvehebebyibhe. davelopapnihéesl | er
42 to separate by a gap a fromthe photosensitive drum30. It is in

its 37 outermbet fpeset reveihatg tsheechdr membeceV¥iigy iseddusd nmenber 70
recei ves the external force (second external force) fromthe force
appl yi ng nenbertegmoFhepesbin.t tihe sistaraeabt athariyareatics gfeat er
in the distance 5 between the force applying menber 60 and the
rotational axit§€46Br6¢ FhecHevW S5FORE BRMPSHLY nxh H A FEcthra

orrangerny v ch Tpuse b ooc a0BLY, 00, PEORETL AR ol N phocess

cartridge £ romthe phot 0Sensitive

drum 10 Ther%b%ggbo%gﬁﬁlﬁ%ﬁmtanggyt Bbsisishictialh als aBgesrat

makes it possi to re e anount of torgque necessary to

separate the davekappensrreld eford’ feesliheg phodasensbere 70r ug 30.
In this enbodiment, the elastic portion 71b is an 15 integral part of

the force recenghng #itistthvenfverce7 ppHgieyememizesr |@hg the distgnce
enabl ed to absorb the force applied to the force receiving first
menber 70 by PhethBomepiettisned®ichlrgéorfet ReCPosing G¥cendt pember

reri i for r
cart dgelgO, 70t a’[:ra hgeougerrrrneodsta%o%iggo% 1(3515‘? Oet hgerrea %r;p%ggxqt the

sum of the gaps fl and £2. Further, the action of the

force applying member 60 is triggered in a period

between the completion of the mounting of the

cartridges 50 into the apparatus main assembly 100 and
15 the starting of an image forming operation.

Next, referring to Figure 8, as the force
applying member 60 is moved in the direction indicated
by the arrow mark B, the lateral surface 70c, which is
the force receiving second portion of the force

20 receiving second portion 70, receives external force
(second external force) through the rib 60y3, since
the force receiving second member 70 (lateral surface
70c) is in the path of the force applying member 60.
Therefore, the development unit 41 is rotationally

25 moved about its rotational axis 46b (shaft), causing

" thereby the development roller 42 to separate by a gap

o from the photosensitive drum 30. It is in its



20 or as an independent conmponent. For exanple, the force applied to
the force receiving first nenber 71 by the change in the position of
the cartridge 50 nay be absorbed by placing an absorbi ng nenber

i ndependent fromthe force receiving second and first nmenbers 70 25
and 71, between the force receiving secogg and first nenbers 70 and
71, or by formng the force receiving second nenber of an elastic
material so that the above 38 described force can be absorbed by the
deformati on of the force receiving second nenber 71 itself.

Before the stagdidiheet pbBsitomge fhatntig: deetat reteitheg fosamdppl yi ng
menber 60 is noved in the direction 5 indicated by the arrow mark E
to place the dexslcapi®ntrecelives #Reiextumedctoniceh({steophotosanmsilti ve
drum 30. As the force appl ing menber 60 is noved in the
abovenentionedkdﬁﬁécﬁFQW,tgﬁe PHFR ARRIEING RETEBEoRY- metsELTPHest ops
recei ving forcg}fron1th§ ri 60§ as 10 shown igFFigur 7krT erefore,
the devel opnmert! P A8 RS BFACRIEFRH Tt SEEANFE € distance
phot osensi ti v 3 y resjid hesc r i on springs
55 pr ovi ded bAEAA RBSHEbe Spaeney Y thefbek) BoCoRR €55, O3,

readyi ng ther ey henRiogess £abtss dafe MevkIbphent Meget fOr rddnon. |t
is before the devel opnent roller 42 cones into contact with the

phot osensi ti vesthidnu2Q it Aakahenphotisiens mbives dhent3dcdbegpls/ina be
rotated, and the devel opnment roller 42 begins to be rotated, by the
driving force mgmibelr theacdr the doeo&s s esaitvadaer om 2ePayrEsafiar at us
mai n assenbly 100 through the coupling portion 67, This is for the
fol | owi ng reastyelPrREENESTOL BB EFRY G BhghPESRDEEI Ve (e oupl i ng

portion 67 is de _coaxi k wi th the I%n%akcal Pgrt&§g 46b so that
even_mhen]Phet%gvgﬁ8ﬁﬁ¢nﬁ ﬁn???hﬂ eSTabbit the s cylindrica
Toas FD A5 SRR eBeet, 20 Sons wpLghaspels gen or |,
is placed in torque necessary to separate the development roller 42
from the photosensitive drum 30.
In this embodiment, the elastic portion 71b is an

15 integral part of the force receiving first member 71.
However, as long as it is enabled to absorkb the force
applied to the force receiving first member 70 by the
abovementioned change in the position of the cartridge
50, it may be formed as a part of another component,

20 o©or as an iﬁdependent component. For example, the force
applied to the force receiving first member 71 by the
change in the position of the cartridge 50 may be
absorbed by placing an absorbing member independent
from the force receiving second and first members 70

25 and 71, between the force receiving second and first

members 70 and 71, or by forming the force receiving

second member of an elastic material so that the above



contact with the photosensitive drum 30 that the devel opment roller
42 and photosensitive drum 30 begin to be rotated. This arrangenent
makes it possible to mnimze the difference in peripheral velocity
bet ween 5 the photosensitive drum 30 and devel opnent roller 42 when
t he devel opnment roller 42 cones into conéﬁgt wi th the photosensitive
drum 30. Therefore, it can mnimze the unt of the wear that
occurs to the photosensitive drum 30 and devel opnent roller 42 when
10 the two cone into contact with each other. After the conpletion of
the image for Mesgrapenarbote d¢he kie\wdisopieatl biyotherdih inatsepabdt ed
fromthe photosensitive drum 30 by noving the force applying nenber
60 in the direde dorcardreatedimy sdmnar mewberr R1 15t B1a8 descri bed
above. It is after the separation of the devel opment roller 42 from
t he photosensitive Banfeﬁ%gh@ hak 2 ¥ e d el Fprigmder dloreding2oppgation,
phot osensitive drum 30 are. stopped. Thuys, .this arrangenent, m ni.m zes
the di 11 er enc&fiFn IPREepEPP PRLFBIMSFRCGC Dy 16ePREEH Thd 0 HEvaFoBfent
roller 42 and. Siti 30, i.ch_o e

become separ at Ba Theborbr Hie 4R ARer ol  PRoB LGS R1E elbtckiBns

devel opnent rebheer442and éﬁﬁ%&@ﬁﬂﬁk&i%ﬁedEHB&&%&H@%Hr%@%HuhhSM.are
separated from each other. Consequently, this 25 arrangenent i nproves

an i mage fornhegtappabatsSapyl HitRgeeabaki 69. iNendved e eper ation for
removing the cartridge 50 90 fromthe apparatus nmain assenbly 100
wi |l be descriebedementioned direction, the force receiving second
member 70 stops receiving force from the rib 60y, as
10 shown in Figure 7. Therefore, the development roller
42 is placed in contact with the photosensitive drum -
30 by the resiliency of the compression springs 95
provided between the development unit 41 and drum unit
31, readying thereby the process cartridge 50 for
15 image formation. It is before the development roller
42 comes into contact with the photosensitive drum 30
that the photosensitive drum 30 begins to be rotated,
and the development roller 42 begins to be rotated, by
the driving force whiéh the cartridge 50 receives from
20 the apparatus main assembly 100 through the coupling
portion 67. This is for the following reason. That is,
referring to Figure 10(a), the coupling portion 67 is
made coaxial witH the cylindrical portion 46b so that
even when the development unit 41 moves about the
25 cylindrical portion 46b, the coupling portion 67 does

not change in position. That is, in this embodiment,

it is before the development roller 42 is placed in



First, the door 12 is to be noved fromits shut position to the open
position. As the door 12 is noved, the tray supporting nmenbers 14 are
raised in the direction to separate fromthe transfer belt 19 as
shown in Figures 3 and 4. Therefore, the cartridges 50 are noved
upwar d, causing the photosensitive drum 30:in each cartridge 50 to
separate fromthe transfer belt 19. Furtfigr, the pressi ng nenber 61
is rotated in 10 the direction indicated by the arrow mark J in
Figure 5, being separated fromthe drumunit 31, as described above.
Thus, the foreenteeei witly ifid Phomizeasi?iveepaimt s tfHaamihie
projection 180, being thereby deprived of the force to keep the force
recei ving 15 segehdpmemberolA@®@rprd ecti phjobeyamsl tie ekter 38l begnbour
of the devel opnent unit 41. As for the force receiving second nenber
70, its slant tsubfatetaoyd cEhis prRrengMnHctralesh ithecspdhpte iR face
60y2 of the force applying 60, as shown in, 20 Figure 21. Thus, the
force receiviﬁbnE%bggdﬁﬁéﬁﬂéﬁéT@“F§ tBt BET ?4i}rﬁ§iﬂfl§§ogﬁtw?§n
rotational .axiLs_ 70 back .i.nto its stan oSt i tion
position),sby%ﬁﬁepg%ﬁﬁgﬁgﬁﬁ%gﬁ trgmfégcggg6gﬁ%|%ﬂ%#ﬁ%'E%E%ngﬁ?face
70y2 is subjeghed @8 (& LYIdn?98020e(CaS LELHAE 1Y 2Rcddt k$th

pulled out. Incidentally, a“spring may be enpl oyed, as in another
enbodi ment of thbeppsesaMsivivendron, 3as tMedEars, f ot genetiatimgd he
force for 91 returning the force receiving second nenber into its
st andby posittba. arhatt icf thiee wielarsthehbocdtwsntt,o itirewhi ch t he
abovenenti oned spring is not enployed, was presented as the

enbodi ment whPeptosersidl ives v BReand development roller 42 when

10 the two come into contact with each other. After the
completion of the image forming 6peratioh, the
development roller 42 is separated from the
photosensitive drum 30 by moving the force applying
member 60 in the direction indicated by the arrow mark

15 B as described above. It is after the separation of
the development roller 42 from the photosensitive drum
30 that the development roller 42 and photosensitive
drum 30 are stopped. Thus, this arrangement minimizes
the difference in the peripheral velocity between the

20 development roller 42 and ph&tosensitive drum 30,
which cccurs when the two become separated. Therefore,
it minimizes the amount by which the development
roller 42 and photosensitive drum 30 wear when they
are separated from each other. Consequently, this

25 arrangement improves an image forming apparatus in
image quality. .

Next, the operation for removing the cartridge 50



5 conponents count. As descri bed above, in this enbodi nent, the
apparatus main assenbly 100 and cartridge 50 are structured so that
as the door 12 is noved into its shut position after the cartridge 50
is nounted into 10 the apparatus nain assenbly 100, the force

recei ving second nmenber 70 for noving the devel opnent unit 41

proj ects beyond the outward surface of tHAe devel opnent unit 41.
Therefore, the cartridge 50 in this enbodinent is significantly
smaller in height than a 15 cartridge (50) in accordance with the

prior art. Furdhgr 1thteh%pF795:§€u§elﬁ§irY!é‘QséﬁﬂC}PdlUl?'m@_rl F8_HEEBENBeN
its standby position while the cartridge 507 s nounted. Therefore,

t he space necessar ¥irisf,t bee ajif@r At sTRionbassenbl yf A& iivs tshius
enbodi ment, for 20 the novenent of the cartridge(s) 50 does not need
to be as |argeosdtibat tbnthdeopst rpesisdnbl.y & e idvege 12oR /i mgved,
apparatus in accordance with the prior art. That is, the present

i nventi on maké&ds rgysshBPer g aprkershd opsai Ayl BT i dibfe, and

al so, makes it .25 possible to place the gprce appl yin qper 60
Si gni 11 cantl y GEBEEEORoTPhReRRAT G ff o thar FFRAGES B0 THar 1t RE pr i or
art, making i%h%Q%F§QyF98§§é§|§EJA% 442 Therefore, the cartridges 50
are moved upwérd, causing the photosensitive drum 30
in each cartridge 50 to separate from the transfer
belt 19. Further, the pressing member 61 is rotated in
10 the direction indicated by the arrow mark J in Figure
5, being separated from the drum unit 31, as described
above. Thus, the fdrce receiving first member 71
separates from the projection 180, being thereby
deprived of the force to keep the force receiving
i5 second member 70 projecting beyond the external
contour of the development unit 41.

&s for the force receiving second member 70, its
slant surface 70y2 comes into contact with the slant
surface 60y2 of the force applying 60, as shown in

20 Figure 21. Thus, the force receiving second member 70
is rotationally moved about its rotational axis 70a,
back into its standby position {(inaction position}, by
the component of the force to which the slant surface
70y2 is subjected as the cartridge 50 (cartridge tray

25 13} is pulled out. Incidentally, a spring may be
employed, as in another embodiment of the present

invention, as the means for generating the force for



reduce the apparatus main assenbly 100 in vertical dinension.

Further, the force teceiving apparatus 90, pressing nmenber 61, and
force applying nenber 60 are positioned so that they overlap in terns
of the 5 direction parallel to the axial line of the drum as shown
in Figure 20, nmaking it possible to reduce the cartridge inits

| engt hwi se di nension. Further, when the &hrtridge 50 is handl ed by a
user, or is transported alone, the force receiving 10 second nenber
70 remains in its standby position, being therefore unlikely to be

danmaged. reth@nﬁhi;stﬁgbpéi&é@%@&K}%@%@&@%&%%& aseemhky 100

is structured so that "its projection 1807is below the path of the
cartridge 50. stewayerpoasti®ng asathes 151 of iecid empbdlOmenvEsin Nt o
contact with the force receiving first nenber 71 while the cartridge
50 i s nmount edwhritd the alppeasmainisiomgidn spssegbiy 190, enployeds Wb
matter where the projection 180 is positioned. Mreover, the shape of
t he projecti o®re8entsdops | Yralempgligentonbial IhesHdiesdt i8nth80 i s
enabl ed to nove the force receiving portion 71c by coming into
contact wiPh CREPPBFRESr€®¥i%ing portion 71c. In other words, the

force receiving pogtign, 716, ey, beca hatho0aly AOLEELT gaowhi ch

projects fromthe Cover : wever, “force récg|V|ng
portion 71c Igp Qstﬁemmag%eﬁbﬁ% hBHCEnk eSS M NPt beR 71c nust
e

be adjusted in height to prevent t force receiving portion 71c from
43 structured so that as the door 12 is moved into its
shut position after the cartridge 50 is mounted into
10 the apparatus main assembly 100, the force receiving
second member 70 for moving the development unit 41
projects beyond the outward surface of the development
unit 41. Therefore, the cartridge 50 in this
embodiment is significantly smaller in height than a
15 cartridge (50) in accordance with the prior art.
Further, the force receiving second member 70 remains
in its standby position while the cartridge 50 is
mounted. Therefore, the space necessary, in the
apparatus main assembly 100 in this embodiment, for
20 the movement of the cartridge(s) 50 does not need to
be as large as that in the main assembly of an image
forming apparatus in accordance with the prior art.
That is, the present invention makes it possible to
reduce the opening 80 in size, and also, makes it
25 possible to place the force applying member &0

significantly closer to the path of the cartridge 50

than the prior art, making it thereby possible to



comng into contact with the apparatus main assenbly 100 while the
cartridge 50y is mounted into the apparatus main assenbly 100.
(Enbodi nent 2) 5Next, referring to Figures 12 and 13, anot her
preferred enbodi nent of the present invention will be described. In
this enbodinment, the cartridge 50 is provided with a first |ever 471,
a second | ever 470, and a gear 472. The ffrst | ever 471 has a force
10 receiving first portion 471c. The second | ever 470 has a force
recei ving second portion 470c, and neshes with the gear 472. This

structural arnageeRheCappabyeus heiseeerenbeyelobyim enaatan

di stance than the di stance by which the first lever is noved. 15The
gear 472 is adtepsdear nRdechyy,oftha porteoneddivistg pepkiranlswid ch
engages with the first lever 471 and is nl in tooth count, and a
portion (secomdessingonemipal chl ermyuydorwiet RPPhELRGCRRtPaeadr 420 and

is n2 intooth count. Thus, it is possible to anplify 20 the distance
by which the POSItiPEGE| SA74h3s Tifre PVEY LABRKFRGEEHES (ot Scount n2 of

t he second_port.ion, of the r, 472 .qreater.than the tooth count nl of
the first BorfégﬁCS%OPhBaﬁggféhfi’6%? SXAPY *%ec%ﬁéﬁé &1V 4e€eri bed

the operation g bhe,f pEGe L 05@I idIg 351 aPPALAt YEe | b L amhadi ment ,
referring to Elgure 12(a), while the cartridge 50 is inserted into
the appar at us cagicRiagsenbl yrd0snddmerisecansleheyver. 470 44
Further, when the car?ridge 50 is handled by a
user, or is transported alone, the force receiving
10 second member 70 remains in its standby position,
being therefore unlikely to be damaged.
In this embodiment, the apparatus main assembly
100 is structured so that its projection 180 is below
the path of the cartridge 50. Hoﬁever, as long as the
15 projection 180 comes into contact with the force
receiving first member 71 while the cartridge 50 is
mounted into the apparatus main assembly 100, it does
not matter where the projection 180 1s positioned.
Moreover, the shape of the projection 180 is optional,
20 as long as the projection 180 is enabled to mové the
force receiving portion 7ic by coming into contact
with the force receiving portion 7lc. In other words,
the force receiving portion 71c may be a stationary
projection which projects from the cover 46. However,
25 i1f the force receiving portion 71c is made stationary,
the force recei%ing portion 71c must be adjusted in

height to prevent the force receiving portion 71lc from



remains within the cartridge 50. Then, when the cartridge 50 is
properly positioned relative to the apparatus main assenbly 100 by
the. cartridge positioning portion 10la, the force receiving first 5
portion 471c begins to receive external force (first external force)
fromthe projection 180, being thereby n9¥ed upward as indicated by
an arrow mark F2. As the force receiving Tirst portion 471c noves
upward as indicated by the arrow mark F2, the gear 472 is 10 rotated,
and this rotation of the gear 472 causes the second | ever 470 to nove
upwar d. Thus, domiRrégi atked ycaitatt tWhiehcaher hdger50us supiropardenbly
positioned by the cartridge positioning portion 10la, the second

| ever 470 is i190i whidet eheosartpusige GAyassshownt¢d Ritgurtdel5 12(b).
When the second |lever 470 is in its outernost position, the force
recei vi ng por BPEATaY0E BIin esgasbdy 498-receives the external force
(second exterg I fgrce& L£0n1the rib 60y3 in the sane manner as the
force receivi §m§8 A3 bottion 70c of the force 20 receiving second

menmber 70 peceivesyg erp@fenérg{]n tforgl%apssri? S0y3 4 N LRgpkir st

enbodi nment . Fur%%br, I I"s structural “arrangenent, a coi

spring 473 isppeeyided LbSiswrr rathbhgre8eondi dRuari A/ Qiahways
returns to its standby position. The reason 25 therefor is as

follows: It | gleassubed. t tat thienmehbed standpaibd cefrtappggeasosisesi gn,
it is difficult to ensure that the conmponent of the force which the
sl ant provided with a first lever 471, a second lever 470,
and a gear 472. The first lever 471 has a force
10 receiving first portion.471c. The second lever 470 has
a force receiving second portion 470c, and meshes with
the gear 472. This structural arrangement can move the
second lever by a greater distance than the distance
by which the first lever is moved,
15 The gear 472 is a step gear made up of a portion
(first portion) which engages with the first lever 471
and is nl in tooth count, and a portion (second
portion) which engages with the second lever 470 and
is n2 in tooth count. Thus, it is possible to amplify
20 the distance by which the first level 471 is moved by
making the tooth count nZ of the second portion of the
gear 472 greater than the tooth count nl of the first
portion of the gear 472 (n2 > nl). To concretely
described the operation of the force receiving
25 apparatus in this embodiment, referring to Figure

12(a), while the cartridge 50 is inserted into the

apparatus main assembly 100, the second lever 470



95 surface 60yl receives is |large enough to return the force
receiving portion 470c to its original position (for exanple, if the
anmount of the force necessary to pull cartridges (cartridge tray)
increases). In other 5 words, the provision of the coil spring 473 is
not mandatory, as it is not in the first enbodinment. Thi s
enbodi ment, however, will be described with reference to a case where
the coil spring 473 is provided. In this case, unless the resiliency
of the 10 coil spring 473 is smaller than the resilience of the

el astic porti aienthdHe WhicBini sha@ncandegiqe) spar tTidn t hendreeae 471, the
force receiving first nenber 470 is not allowed to nove. Therefore,
all that is nezedsdrgei $0t bsspropdiel y gloatiitdnskidprbbéiveen @ fiorece Fl
which is 15 generated by the coil spring 473, and a force F2 which is
gener at ed by tARPagaaesi BagBnpesernh 100 yetpp @apbridgethis

enbodi nent, the Qantrldge 450 i s designed to be assenbl ed in the

fol | owi ng man®ASitEPIRY PRE-HAr Yo Be; GPEFEDLT FES Y tfléd”ﬁy t he

couer the YN SHAL LT IS0 A ReanAGE LY 43 e

then, the Sec ever r's ever are a SO that

the two |everg,mesh W eB-LOP £Q5K ec%gorg)fiioqgcegaa-i 086, e ihie tga%%rebﬁ'zz-

The shape of the apparatus main assenbly in this embodinent is t
sane as that 2Zbvel Lbeaappasalntsi dmidd assanbhyron hiek fFT.St As the

enbodi ment. Therefore, the force receiving portion which is necessary
to place the derekeoprenivind|£rrstn pporitiaot 471c moves upward as
indicated by the arrow mark F2, the gear 472 is
10 rotated, and this rotation of the gear 472 causes the
second lever 470 to move upward. Thus, immediately |
after the cartridge 50 is properly positiocned by the
cartridge positioning portion 10la, the second lever
470 is in its outermost position as shown in Figure
15 12(b). When the second lever 470 is in its outermost
position, the force receiving portion 470c of the
lever 470 receives the external force {second external
force) from the rib 60y3 in the same manner as the
force receiving second portion 70c of the force
20 receiving second member 70 receives external force
from the rib 60y3 in the first embodiment.
_Further, in this structural arrangement, a coil
spring 473 is provided to ensure that the second lever
470 always returns to its standby position. The reason
25 therefor is as follows: It is assumed that from the
standpoint of apparatus design, it is difficult to

ensure that the component of the force which the slant



46 with the photosensitive drum or separating the devel opnent roller
fromthe photosensitive drum is the tip 470c of the second |ever
470. O herwise, this enbodinent is the sane as the first enbodi nent.
5As descri bed above, the force receiving apparatus in this enbodi nent
is the sane in effectiveness as that in the first enbodinent. In this
enbodi nent, however, the distance by whi éf the second lever is noved
can be easily changed by changing the gear ratio 10 between the first
and second portions of the gear 472. Also in this enbodi nent, when

the cartridge dumades spyhl edcoutes tiie foree ch8GEhVEHIr&SBIHE 70
comes into contact wth the slant surface 60y2. Then, as the
cartridge trayfdamssepulelcedvony portier 4 t0he tboite &bigecel \naxg tseaond
menber 470 is pushed back into the devel opnent unit, and stored
therein, by beify wpeaalen iRetll rarqundn ofndheat edchynesrsarowtar k

F2 by the sl anted surface 60y2. Therefore, the rovi sion of the
return spring RHA3 c§rﬁéﬂdﬁﬁﬁdé?%¥9r”¥ﬁiEﬁﬁ§ i MBrEcages) - IReQiher

referring t.o Fi gu 4 and 15 the third e odlnent t he present
i nvention mnllc%ésdesc?|858 Wi ré%é?ﬁhggl?bsgrﬁ%% a%erer1 e force

receiving fir %aﬂ@t%@&/, bglkopgs; § 0,& ArumLEniet 98 lenbfddSfentd.he

This embodiment, however, will be described with
reference to a case where the coil spring 473 is
provided. In this case, unless the resiliency of the

i0 coil spring 473 is smaller than the resilience of the
elastic porticn 471b which is an integral part of the
lever 471, the force receiving first member 470 is not
allowed to move. Therefore, all that is necessary is
to set the relationship between a force F1l which is

15 generated by the coil spring 473, and a force F2 which
is generated by the elastic member 471b, to be Fl < F2.

In this embodiment, the cartridge 450 is designed
to be assembled in the fcllowing manner: First, the
gear 472 is rotatably supported by the cover 446 which

20 is firmly attached to the bearing unit 445, and then,
the second lever 470 and first lever 471 are attached
so that the two levers mesh with the corresponding
portions of the gear 472. The shape of the apparatus
main assembly in this embodiment is the same as that

25 of the apparatus main assembly in the first embodiment.
Therefore, the force receiving portion which is

necessary to place the development roller in contact



25 nethod for assenbling the cartridge in this enbodinent will be
described. The cartridge in this enbodinment is designed so that a
force receiving first nmenber 571 47 belongs to a drumunit 531. A
force receiving second nenber 570 and a connective rod 574 are
attached to a cover 546. Then, the cover 536 is joined with a bearing
menber 545. Lastly, the devel opment unit?%41 5 and drumunit 531 are
connected by the cover 536 to conplete the cartridge 550. To
describe in nore detail the cartridge 550 in this enbodi nent with

reference to RigHr €felghatbekinitiivestrungfl 8¢ s8ga fax igwhe 14, a
projection 5180 of 10 the apparatus nmain assenbly is |located so that
it opposes theegelopmant . rdlies, firken tbecphotceensing ve dsumpenber 571
is placed in the drumunit 531. The drumunit is provided with
the force recéhei hipf #76e aferfher ssZEendwheEArn4s0 a Peheswiser ddiisyi ng
first portion 571c and is nmpvable. Further, the drumunit is provided
with a rod 572maAdBeRbrtedthS §3F6da8740e Thit EoftRadiPenfod 574 is

rotational ]y novable about..th ot atigpal .axis 574a while r i ni.ng
| n contact with th8Sra St REOE 4Bl SoReht " ThiT e 8?85%%#mh

a fQrce recel xhngﬁscg%i%mecr i37@neWaLab DASe AL &iqRgaked 50l e 570D

and is rotationally novable about a rotational axis 570a. Further,
the opposite Lgagt b sge enid<@f clbedenBnect iMe thad ed¥odiimend he rod

571 is provided with a 25 projection (connective pin) which fits in
t he however, the distance by which the second levgr is
moved can be easily changed by changing the géar ratio
19 between the first and second portions of the gear 472.

Also in this embodiment, when the cartridge tray
is pulled out, the force receiving member 470 comes
into contact with the slant surface 60y2. Then, as the
cartridge tray is pulled out further, the force

15 receiving second member 470 is pushed back into the
development unit, and stored therein, by being moved
in the direction indicated by an arrow mark F2 by the
slanted surface 60y2. Therefore, the provision of the
return spring 475 is not mandatory.

20 (Embodiment 3)

Next, referring to Figures 14 and 15, the third
embodiment of the present invention will be described
with reference to a case where the force receiving
first member belongs to a drum unit 531. First, the

25 method for assembling the cartridge in this embodiment
will be describéd. The cartridge in this embodiment is

designed so that a force receiving first member 571



el ongated hole of the force receiving second nenber 570. 98 Wen the
cartridge 550 is properly positioned relative to the apparatus main
assenbly 101 by the cartridge positioning portion 10la, the force
receiving first portion 571c begins to receive 5 external force
(first external force) fromthe projectig 5180. Therefore, the force
receiving first nenber 571 begins to be noved in the direction
indicated by an arrow mark | as shown in Figure 14(b), causing the
connective rod 574 to rotationally nove in 10 the direction

(cl ockwi se di recitdrems) tiondi datmedubit afBlar r Bwtome & meceihuisng tskeeohdr ce
recei ving second nenber 570 is rotationally noved about the

rotati onal aximer®EdasSi/f ghd di ¢erreeiiveo negv&7Ehargppbbachedie a

portion of the 570 fromthe el ongated hole 570b, arcuately 15 upward,
as indi cated BPVEF afPow TRk Ehesicrvert Rad cif iR i %hé el ongat ed

hol e 570b i s such .t hat ile e develo nt roller is . not.in nt act
TR The ohot cbatergr retlieg st SRER 8P TERE dvefindhy Shae 52

el ongat ed hol 4 oj.neid 1 ot.at i i e
Govel apmont Ut BROYAEL 0581 HhiS, CineRebObOL LRDS oL et wihe,

separ at ed fromdufpg edeUfhdntsirbBildgd soconnective rod 574 is subjected
to no load. Also in this enbodinent, a return spring (573) is

provi ded. However, Tbhdesetiuba sprmowy dARanytBS beretidgedisd by a
desi gn change.

this embodiment with reference to Figures 14 and 15,
first, referring te Figure 14, a projection 5180 of

10 the apparatus main assembly is located so that it
opposes the drum unit. Thus, the force receiving first
member 571 is placed in the drum unit 531.

The drum unit is provided with the force

receiving first member 571, which has a force

15 receiving first portion 571c and is movable. Further,
the drum unit is provided with 2 rod 571 and a
connective rod 574. The connective rod 574 is
rotationally movakle about the rotational axis 574a
while remaining in contact with the rod 571. The

20 development unit is provided with a force receiving
second member 570, which has an elongated hole 570b
and 1s rotationally movable about a rotational axis
570a. Further, the opposite lengthwise end of the
connective rod 574 from the reod 571 is provided with a

25 projection (connective pin} which fits in the

elongated hole of the force receiving second member

570.



Also in this enbodinent, the distance by which the force receiving
second nmenber is noved can be made 49 greater than the distance by
whi ch the force receiving first nmenber is noved, by properly
selecting the | everage ratio of the connective rod. Further, in this
enbodi ment, when the cartridge 5 tray isafulled out, the force

recei ving nmenber 570 cones into contact th the slant surface 60y2
as does the force receiving first nmenber 70 in the first enbodi nent.
Then, as the cartridge tray is pulled out further, the force

recei ving second nenrbar tbd Ccd st dikigeusised ibapkopat Dy thusiddvalkdpment
unit 541 to be stored therein, by being noved in the direction
opposi te fromreRetdiveetei o iaphacatted hpinhasaemioly ik by, tTker ef or e,
the provision of the return spring 573 is not mandatory. 15

[ 1| NDUSTRI AL APPELZABPE| AY§itioningapesitdPhglfbat Wehpriedd®t inventi on,
it is possible to.reduc ‘ cartrjdge, the

. f,in sizggg prgﬁgs ,
el ect r ophot ogrr&ffit-&*pho b@%ﬁé%?iigndpu aRBI>0s dev e FHERt rol I er of
whi ch can pe B&%gﬁgaQ“f8£§Pf¥%i£@ttExthnﬁﬁpféfégﬁ £l QM pgach other.

It is al so possSi o reduce i'n size an el ectrophotographi c i mage

form ng appar giuge.Whish gl oyshtherahoyarmntined rREesessy CA A4d dge.
Further, it is 25 possible to structure an el ectrophot ographi c i mage

form ng appar athibesos5Thabedirss ftor be megedvinotiep pairmaidts ohor
separating the devel opnent roller from

indicated by an arrow mark I as shown in Figure 14 (b),
causing the connective rod 574 to rotationally move in

10 the direction {clockwise direction) indicated by an
arrow mark m. Thus, the force receiving second member
570 is rotaticnally moved about the rotational axis
570a in the direction to move the opposite end portion
of the 570 from the elongated hole 570b, arcuately

15 upward, as indicated by an arrow mark n. Since the
curvature of the elongated hole 570b is such that
while the development roller is not in contact with
the photosensitive drum, the center of the curvature
of the elongated hole 570b coincides with the

20 rotatioconal axis of the development unit 541. Therefore,
while the development unit 541 is separated from the
drum unit 531, the connective rod 574 is subjected to
no load. Alsc in this embodiment, a return spring
(573) is provided. However, the return spring 573 may

25 be eliminated by a design change.

Also in this embodiment, the distance by which

the force receiving second member is moved can be made



50 the el ectrophot ographi c photosensitive drumis unlikely to be
darmaged whil e the abovenenti oned process is handled by a user, or is
transported alone. While the invention has been described with 5
reference to the structures disclosed herein, it is not confined to
the details set forth, and this applicat%gn is intended to cover such
nmodi fications or changes as may cone within the purposes of the

i nprovenents or the scope of the following clains. 10 CLAIMS |.A
process cartridge conprising: an el ectrophotographic photosensitive
drum aretenee] apengthel destanmaaliye whetheehe af cord actcegpadingi on
in which said developing roller is in contact with said

el ect r ophot ogr&iphitc mshbesséasheved drummopedéyebepeanlied ddtq ost ati ¢

| at ent image forned on said electrophoto%naphic phot osensi tive drum
and a spaced pdsiategs FATHAI €h SB§ FURPSTIFENEOFol ler is spaced from
u

Suppor ting sai d ol GOPFBERot OB Bpi CTEGESEENs: PER HErHad e
developingsroLéfgy is pulled out, the force receiving member 570
comes into contact with the slant surface 60y2 as does
the force receiving first member 70 in the first
embodiment. Then, as the cartridge tray is pulled out
further, the force receiving second member 570 is
10 pushed back into the development unit 341 to be stored:
therein, by being moved in the direction oppesite from
the direction indicated by the arrow mark n. Therefore,
the provision of the return spring 573 is not
mandatory.
15
[INDUSTRIAL APPLICABILITY]

According to the present invention, it is
possible to reduce in size a process cartridge, the
electrophotographic photosensitive drum and

20 development roller of which can be placed in contact
with, or separated from, each other. It is also
possible to reduce in size an electrophotographic
image forming apparatus which employs the
abovementioned process cartridge. Further, it is

25 possible to structure an electrophotographic image
forming apparatus so that its force receiving

apparatus for separating the development roller from



a spacing force receiving portion, which is novabl e between a

proj ected position in which said spacing force receiving portion is
projected fromsaid frame and a retracted position in which said
spacing force receiving portion is retracted fromthe projected
position toward an inside of said frams,5 nd which receives a first
external force to nove said developing roller fromthe contact
position to the spaced position at the projected position; a
projecting force receiving portion that receives a second external
force to novetaai dlspacopigoforceplriec pheitngepsition drwomitshe retract ed
position to the projected position; and an anplifying

mechani sm f or umdkkadyatdi st adreagad olidhewhhe hakkeyeneygdeingg f or ce
receiving portion noves fromthe retracted position to the projected
posi tion | ar gBFOFRAA 45 PEIHRE R¥hrPolgRTwhPE Nl £ tPIHFRIEEE ARGOPBr ce
receiving potion i ved by. the second external force . . 2. A
process cartridge @Egg?dgﬂﬁ AR P2Sr BPTh e ibiS i an el astic
portion Tor pLeyenthod (VAP Llcaed APACI At AARMECELVLR0
portion fromihe refracted position to the projected position while
sai d projectipg+f ppsein@salyivhe RRIEIQB EBEEfYESh ! hevseasard external
force. 3. A process cartridge according to Caim1, further
conprising a spaptiogtfot ces rieomindenlg toenbeer pswuvh dedlifiitthtdand or
spacing force receiving portion and rotatably supported by said
franme. changes /e privve spusamithdgethe coverares @ fCtdem 3, furt her
conprising a projecting force receiving nmenber provided with said
proj ecting forEBIPERBFVEHP DI GYORAACEI Fantt QIpPs Céd By - sai d
frame. 5% 5. A process cartridge according to Caimd4,
further co%prising an elastic portion for preventing novenent of said
spacing force receiving portion fromthe retracted position to the
proj ected position while said projecting force receiving portion
receives the second external force. 6. A process cartridge
according to Claim1l, wherein said frane conprises a drumfrane
supporting said el ectrophotographi c photosensitive drum and a

devel opi ng frane supporting said developing roller. , 7. A
process cartridge according to Claim®6, wherein said drumfrane and
said developing frame are rotatable relative to each other about a
rotation axis, and said spacing force receiving portion is nore
renote fromthe rotation axis in the projected position than in the
retracted position. 8. A process cartridge according to
Claim?7, further conprising a spacing force receiving nenber,
provided with said spacing force receiving portion, rotatably
supported by said devel opi ng frane. 9. A process cartridge
according to Caim8, further conprising a projecting force receiving
menber, provided with said projecting force receiving portion,
slidably supported by said devel opi ng frane.



10. A process cartridge according to Claim@9, further conprising an
el astic portion for preventing novenent of said spacing force
receiving portion fromthe retracted position to the projected
position while said projecting force receiving portion receives the
second external force. 11. A56rocess cartridge according to
Claim8, further conprising a projecting force receiving nenber,
provided with said projecting force receiving portion, slidably
supported by said drum frane. 12. A process cartridge
according to Caim11, further conprising an elastic portion for

preventing noveneni Agh{Sai d spacing force receiving portion fromthe
refracted position to the projected position while said projecting
force receiving portion yeceives the second, external force.

13. A process cart i dge ‘aPEcEs R LHESTLAPIBINE ur t her 53 conpri sing
a projecting forcﬁélﬁewpho’cggmphﬁ:qnhqjomnm& diunty sai d projecting
force receiving MéVe(Dcﬁpmg rbﬁé@h@bhlﬂe%@fve&?ﬁ’@@hta@ﬂ 8€ltipg iiticlai d

Dol oct na g EBioct AR idEREHD %ﬁ?’hi“e CEEX' noyabl e
ne er pr Sal S a rce rece

thr ough v dr pian lpeifostatiG latentintage fopmed p ¢
aC{:g:’ng nge W\gi@lq:ﬁv P’F?égff%%ﬂ%dr@nr?@daﬁﬁmcaéppéltMrlﬂwﬂﬁchgﬁld

prevent i ndevqiopmgrmllef issspiaded i sgjdfedecteopirmiegraphip plotosensitiveom t he
retracteddpggj tion to the projected position while said projecting

force receiving papshe RupFGEnsSRid O8cREER0D S PRbtobHFhve drum
and said developmg roller;

a spacing force receiving portlon which is movable between a
projected position in which said spacing force receiving portion is projected
from said frame and a retracted position in which said spacing force
receiving portion is retracted. from the projected position toward an inside of
said frame, and which receives a first external force to move said developing
roller from the contact position to the spaced position at the projected
position;

a projecting force receiving portion that receives a second external
force to move said spacing force receiving portion from the retracted
position to the projected position; and

-an amplifying mechanism for makmg a distance through which
said spacing force receiving portion moves from the retracted position to the
projected position larger than a distance through which said projecting force
receiving potion is moved by the second external force.

2. A process cartridge according to Claim 1, further
comprising an elastic portion for preventing movement of said spacing force
receiving portion from the retracted position to the projected position while
said projecting force receiving portion receives the second external force.

3. A process cartridge according fo Claim 1, farther
comprising a spacing force receiving member provided with said spacing
force receiving portion and rotatably supported by said frame.

4, A process cartridge according to Claim 3, further
comprising a projecting force receiving member provided with said
projecting force receiving portion and slidably supported by said frame.
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5. A process cartridge according to Claim 4, further
comprising an elastic portion for preventing movement of said spacing force
receiving portion from the retracted position to the projected position while
said projecting force receiving portion receives the second external force.

6. A process cartridge according to Claim 1, wherein said
frame comprises a drum frame supporting said electrophotographic
photosensitive drum and a developing frame supporting said developing
roller, | !

7. A process cartridge according to Claim 6, wherein said
drum frame and said developing frame are rotatable relative to each other
about a rotation axis, and said spacing force receiving portion is more rfemote
from the rotation axis in the projected position than in the retracted position.

8. A process cartridge according to Claim 7, further
comprising a spacing force receiving member, provided with said spacing
force receiving portion, rotatably supported by said developing frame.

9. A. process cartridge according to Claim 8, further
comprising a projecting force receiving member, provided with said
projecting force receiving portion, slidably supported by said developing
frame.

10. A process cartridge according to Claim 9, further
comprising an elastic portion for preventing movement of said spacing force
recejving portion from the retracted position to the projected position while
said projecting force receiving portion receives the second external force.

11. A process cartridge according to Claim 8, further
comprising a projecting force receiving member, provided with said
projecting force receiving portion, slidably supported by said drum frame.

12. A process cartridge according to Claim 11, further
comprising an elastic portion for preventing movement of said spacing force
receiving portion from the retracted position to the projected position while
said projecting force receiving portion receives the second external force.

13. A process cartridge according to Claim 1, further



53

comprising a projecting force receiving member provided with said
projecting force receiving portion, a rotatable gear member engaging with
said projecting force receiving member, and a spacing force receiving
member provided with said spacing force receiving portion and movable
through engagement with said gear member.

14. A. process cartridge according to Claim 13, further
comprising an elastic portion for preventirig movement of said spacing force
receiving portion from the retracted position to the projected position while
said projecting force receiving portion receives the second external force.



