1 DESCRI PTI ON PROCESS CARTRI DGE AND S5ELECTROPHOTOGRAPHI C | MAGE

FORM NG APPARATUS [ TECHNI CAL FI ELD| The present invention
relates t cartridge made up of an el ectrophgiqahpaRihé2A40
photosens???V@&ﬁ@ﬁﬁiand a devel opnment roller (which processes ?

phot osensitive drun), in particular, a process cartridge, the

el ectr ophot ogr aphi ¢ phot osensitive dr um dnd devel opment roller of
whi ch can be placed in contact with, or separated from each 15

ot her. The present invention also relates to an el ectrophot ographic
i mge form ng apparatus enpl oyi ng phscrbevendescri bed process

cartridge.

[ BACKGROUND ART] 20In recent years, a process cartridge

system has cone to be widely used in the field of an inmage
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PROCESS CARTRIDGE
AND

ELECTROPHOTOGRAPHIC IMAGE FORMING AFPARATUS

[TECEHNICAL FIELD]

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

the above described process cartridge.

[BACKGRCUND ART]

In recent years, a process cartridge system has
come to be widely used in the field of an image
forming apparatus which uses an electrophotographic
image forming process. A procéss cartridge system is
one of the electrophotographic image forming systems.
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 fornyogoeyesens. 25 It uses a cartridge in which MIT/JP2008/062243

el ect rophot ogr aphi ¢ photosensitive drum and a devel opnent roller,
that is, aroller-for processing an el ectyophotographic 2

phot osensitive drum are integrally disposed to nmake them renovably
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 nui phaitnsanséet et raaphot egeaphitegirabye 4 ospraeg dppaskeus

wi thout relying on a service person. This is why a process cartridge
system has cofBemorpeoviRly ynae@hle fdhethpepgipfaggpmbly of an

el ect r ophot ogr.aphi c _i mage form ng appar.at us. cess caftridge is

10A pr.o
structured soiffde fPERIRY usrol?%¥sié“E%ﬁ?gﬁpgggﬂFea tdwar d
its el ectrophotographic_photosensi.ti LyUm W li cat.i f
! P NSy rl&%e sj;trewgagemg“h%@%% AR & hggpeo 2

preset anount PS]OS ssure, | (0] eep vel opnent ro rin

contact with ihe égn%%Oéﬁbeﬂéét\i%p%ta%%gﬂi&omﬂgw ftrifgge. In a
case of a so-caIPe cont act devel opnent "'nmethod, that is, a

devel opment naphadawhsChi Phaeesea ydenebapaeséry did rerson.contibetiam th
a photosensitive drumto develop a |atent inage on the photosensitive
drum the el aghiyca2frbages adritticigievgistpmehss robiertd bekepiepressed
upon the peripheral surface of the photosensitive drumso that a
preset ampunt usedchnt blee Pt wfe ars eAgrht aPheteHerién irRae

peri pheral surface of the devel opnent roller and that of the

phot osensi t i vé°dPuRP 2BRFE Etre, 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
rcller and that of the photosensitive drum.

25 Therefore, if a process cartridge is left unused
in the main assembly of an iﬁage 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

soneti nmes hus, if an inage form ng apparatus j i ,
process cé&@ﬁ@%@@lﬁ%s been | eft unused for a substanti&*ﬁpﬁﬂ%@ﬂngP
time is used for the first tinme thereafter, it is possible 5 that a
| atent inmage will be nonuniformy devel oped. Further, in the case of

a so-called contact devel opnent nethod, a devel opnent roller is in
contact with a photosensitive drum during devel opnent. Therefore,

devel oper songLags %ﬁ?szfcﬁl_rl%rf P21 h0s I £ QRITENERNQ! | £F pto the

poi nts of the perlp surface of a photosensitive drum to which

devel oper is RphgsUppasEs tppadhene. ihukhhel  a MtocRlsy cdetaidge
phot osensitive drum and a devel opnment roller rotate in contact with

each ot her duhiengbdenelafpmemuscbuttoal aosuldst ahuriaig lpmogtbssést dhder
than devel opnent. Therefore, a so-called contact devel opment nethod
exacerbates the dé@@rf@wdﬂﬁoﬁléﬁtatpﬁ@tE@%ﬁ@ﬁﬁWﬁ% ditudys Bodevel®prent

roll er, and devel oper. One of the solutions to the above desgrlbed 20
probl em i s°pr 5PBSed 13 THpAMEIE Fald- BperoBM dirm iﬁ Ar¥5LPBR

2003-167499. Acc dlng N t hi s _paten pl t]Q i mage form ng
apparatus is @rogﬁdeﬁ W t hgacﬁgghéﬁléngﬁh?:ﬁﬁé%fgm%%gg process

cartridge to E@@&@ﬁh&%@%&%@@ot 99&@9@1&?%}9& axANei:t e dr ughand a 25
devel opment roller separated from each other when an image is not
actual 'y bei ngitpragshdtRaleent tDoeudeth ddring 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 rcller 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 of the solutions to the above described
26 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 to
keep an electrophotographic photosensitive drum and a
25 development rolier separated from each other when an

image 1s 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 gryably nmountable in the nain asse”blﬁxngﬁ%%mmnzw
cartridge P@iﬁg@§~up of a photosensitive nmenber unit 5 and a

devel opnment unit. The photosensitive nenber unit has a photosensitive
menber. The devel opnent unit supports a devel opment 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 pRbBoasgen®!yadntt PRcuBAE f0or M HonARPABEMSLSiProvi ded
Wi th a separation plate, whereas the process cartridge is provided
with a force seeetvungd pos titar. fAsrt peoseparairtonidoleat ares noved, the
force receiving portion receives the force from 15 the separation

pl at e, causi ngemheadby ehoprsitleunnt the neve asdankilve tbBacine
photosensitive nenber unit. As a result, the devel opnent roller,

whi ch was in E8rEREEIR tH 14 pRoLEsenBRe e iihvesBFRaPS 8™ om t he

phot osensitive drum 20According.to the prior art. the force .
Peoetving bor Engns ERETLTetansrt (U WHoH <Eae LhblS (HERfSh amitor
separating a el o J.ar _a ho ensi,ti &%?hﬁ? rom each
otﬁer, regaingg%r%jég??%3£ é&gﬁg @%geggfeﬁﬁglagg%%%ﬁ? of t %gZS_
devel opnent ugibpodberef@®@idphmehs Lhab| eat® e damegedavwhbl ena user

handl es a process cartridge, or a process cartridge is conveyed
al one. Furthephotbgenditive member unit so that it can be

rotationally moved relative to the photosensitive

10 member unit. Further, the‘main 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 photoéensitive member unit. As a
result, the development roller, 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. Further, the



presence of the above described force receiving portion has been one
of the major problens which arose- when studies were nmade to reduce

in size awgrocess_gartridge structured so that its
el ect r opho¥8gPRAMIE? 5 phot osensi tive nenber and devel offrdF200¥Pq2es

can be placed in contact with, or separated from each other, and
al so, when studies were nmade to reduce in5size the main assenbly of
an i mage form ng apparatus in which such a process cartridge as the
one descri bed above is 10 renovably nountable. [D SCLOSURE OF THE

| NVENTI ON el PHlE MY %’tﬁééx?eglt%eos{crxg%%dp’fga?égtréé‘e‘fs%tdgon Is to

provi de a process cartridge, C hot ogr aphi ¢

phot osensi ti ve,drumand sdgyeh opae s ld ajok whbsteanenkacge i n
contact with, ‘or separated from each othef, and which is

significantly el |sfidiBsSiEee tiede & q@eepanit size acgafcdaree W th
the prior art, and also, to provide an el ectrophotographic i nmage
form ng 20 appaatuisigehsthucsucaipat itiilag Weshe e promess ogaephiidge i n
accordance with the present invention, is renovably nountable and is
si gni fi cants y Badlasensiifise Zeenbiah s sigTeéPpacRt i iP ldEorc@anbeé with
the prior art. Another object of, the present ggge tion is.to

. , 5
provi de a prodd&eearfy FRgEact net eétr 3FRBED {@“pﬁﬁfﬁsgﬁéﬁffye
menber and devel pprRat h&f?%xlm Ly 1 NI CAQRC B ACKELd NCQRLACL W th,

or separated from eat
main assembly of an image forming apparatus in which

such a process cartridge as the one described above 1is

10 removably mountable,

[DISCLOSURE CF THE INVENTION]
The primary object of the present inventicn is to
provide a process cartridge, the electrophotographic
15 photosensitive drum and development roller of which
can bée 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
phﬁtosensitive member and development roller of which

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



ot her, and the devel opnent unit noving force receiving portion of
which is significantly less |liable to be damaged while the process

cartridge {9 @nkes by a user, or transported al one, th&fpaoosies2243
counterpart in 5 accordance with the prior art. These and ot her

objects, features, and advantages of the present invention wll
beconme nore apparent upon consideration of the foll ow ng description
of the 10 preferred enbodi nents of the present invention, taken in
conjunction with the acconpanying draw ngs. [BRI EF DESCRI PTI ON OF THE

DRAW NGS] Fi guk@e}, i snd skdeddid oprrati oat Mbemeffdhe keceiving
el ectrophot ographi c i mage form ng apparatus in the first enbodi nent
of the presenpoirnient oHnyhbsdiovi sngitghe fgeast by bé¢szictiakd eoftot he
appar at us. Figure 2 is a schematic sectional view of the
process cartriddgeged vhel¢the muasegsneattoidghel 201551EeENDY 2

i nvention. Figure 3 is also a schepmatic sectional view of the

el ect r ophot og&FKr cOF nRERMFRA RS 29par abBR0 i # TR T54RE YetBodi nent

of the present invention h ng .t.he eral structure of the
SIWNG e gen

appar at us. > 25PF§aFa2act s¥ i &1 BSciiénit ¢ sectional view of the

el ectrophot ographi c i nage form ng apparatus in the first enbodi nent
of the present invention, show ng how
' 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, showing the
general structure of the apparatus.

Figure 2 is a 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



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

adj acenci I g, €l ect rophot ographi ¢ i nage form ng i
the 5 firgﬁoéwggggﬁ%nt of the present invention, at a %Pgﬁéﬂ%%ﬁuiﬁ

perpendi cular to the axial |ine of the photosensitive drum

Figure 6 is a schematic sectional view of7f 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 thehgvgpéé@%%gggﬁge‘!.,gce&ér Al 4198 0Egal he apparat us

mai n assenbl y. I'S a schematic sfde view (as seen

from 15 the side fromMhischsi & cegehyesc Caddiiohge dikwi 8g s ey of
the process cartridge in the first enbodi nent of the present

i nvention, whigé psodeingarduitigds) ndnd tiwes apPacehusesni in asisenbl y,

show ng the novenent the structural conponents of the cartridge, 20

whi ch is rel atkectophe ographiinginége heopmriogespreaatuidyge §i o t he

apparatus main assenbly. Figure 8 is also a schematic sectional view

(as 5 first embddiment 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 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 mdunting 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,



seen fromthe side fromwhich it receives cartridge driving force) of
the process cartridge in the first 25 enbodi nent of the present

i nvention, w\YosdhokSo P€i Ng nounted into the apparatus My ASESIELYs
showi ng the novenent of the structural conponents of the cartridge,

8 which is related to the nmounting of the process cartridge into the

apparatus main assenbly. Figure 9 i $® an expl oded perspective
view of the process cartridge in the first enbodi nent of the 5
present invention. Figure 10(a) is a perspective view of the

process cartrigeni Ast berdtestteredimdanting éhett gaentesisnvent i on,
as seen fromthe side fromwhich the cartridge is driven, and Figure

10(b) is a perspectidye iftwiiehve cfppishretpeonass zasemdldge in the first
embodi ment of the present invention, as seen fromthe side OE osite
fromthe side fromFiahed P hes calr taxrd@aeisParsRRat1vs gty of gea

perspective view of the process, 15 cartridge in the first enbodi nent
of the presenfIPRFERt F%ﬁ?“a‘%g%e’éh ot AR SPRAFIYH; \ﬁmééﬁ'et he

cartridge LS %ﬁ:‘e‘é%ﬂt in'z g&@iolrg_ is a schematic drawi ng of the process

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
invention, as seen from the side from which the
cartridge is 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 second enbodi ment of the process 20 cartridge,
show ng the novenent of the structural conponents of the cartridge.

Figure 13 xpl oded perspective view of the proce
‘Wéﬁﬁgﬁﬁﬁg%t of the present invention. 25Figu

t he second

A

schematic drawi ng of the process cartridge in the third enbodi nent of
the process cartridge, showi ng the novengnt of the structural 9
conponents of the cartridge, which is related to the nounting of the

process cartridge into the apparatus main assenbly.

I on. ure

...Figure 15

(7,5 CrpLSUod RRLIREEL I MECWBl LN, MABESS SRLLELAges

schemat i ci dr ay,,igt Phqg tde G Prlbddsst EaYr Sigl NGtBokBeOhppiiLatus
el ectrophot ographi c i nmage form ng apparatus in the first enbodi nent

of the main assembly.

Figure 15 is an exploded perspective view of the

5 process cartridge in the third embodiment of the

present invention.

Figure 16 is a schematicidrawing 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 pressing 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 receiving apparatus of the process cartridge in the

first embodiment of the present invention.

Figure 21 is a schematic drawing of the process



10 present invention. Figure 17 is a partially cutaway
perspective view of the el ectrophotographic imge form ng apparatus

in the firgh BeRRsisgent of the present invention. Figurgrh$rdesioszas
schematic draw ng of the pressing 15 nenber, and the conponents

related to the operation of the pressing nenber, in the first

embodi nent of the present invention, showWng the novenent of the
pressing nenber. Figure 19 is a schematic draw ng of the force 20
applying first nmenber, and the conponents related to the operation-of

the force applos#@itigestnmenberirdin dtRdinest efbegk neriseef t he
present invention, show ng the operation of the force applying first
menber. Fi gur e&n2@nit$ca, pehspécteweradedwiofy sheohdresn@sr rodcehiichg
apparatus of the process cartridge in the first enbodi nent of the
present i nventhasnbeBnginet 2ke¢r mowchdyathe &padk ngPR¥Yirtte SEOBEss
10 cartridge in the first enbodi nent of the present invention, the
force recei vi M§"98E0RE FBRLEFCFLIHfich has been just been noved by
the force applying second nenber of the cartridge. [BEST MODE FOR
CARRYI NG OUT THE | NVENTI ON]

[BEST MODE FOR 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 1l is a schematic sectional view of the
electrophotographic image forming apparatué 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. Figure 2 is a schematic
sectional view of the cartridge itself. Figures 3 and
4 are schematic sectional drawings of the
electrophotographic image forming apparatus in this
embodiment, which are for showing how the any

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

{General Structure of Electrophotographic Image



(Enmbodi nent 1) Next, referring to Figures 1 - 4, the process
cartridges and el ectrophot ographic inmage form ng 10 apparatuses in

this prefﬁ@Bgagﬁﬁg%ginent of the present invention mﬁl%ﬁ?ﬁggﬁ%ﬁ?%ged'

Figure 1 tic sectional view of the electrop

i mage form ng apparatus 100 (which hereafter will be referred to
sinply as apparatus main 15 assenbly), i which multiple (four)
process cartridges 50y, 50m 50c, and 50k (which hereafter may be
referred to sinply as cartridges 50) which have been renovably

nount ed. The ltiple r).Ggartridges 50 store yell ow, nagenta,
cyan, and blagErPﬁﬁ r%éégzaﬁﬁﬁlopers), one for one. Figure 2 is a

schematic sectionarhyiew Afrdph@tegrhphigeind gl fornfingueppadaend 4 are
schemati c sectional draw ngs of the el ectrophotographic | mage form ng
apparatus in thi sheghashd@Einentwhiscbtatetlioed strowiargyhowtt hbeany 25
cartridge or cartridges 50 are renoved fromthe main assenbly of the
i mage form ngfappavatgsingg@eferalingt ppetafeonf Reéerybphot@driaphice

| mage 11 Form ng Apparatus} The el ectrophot ographi c i mage
forning appar at uSirpts Hike sgdarmeit chareed wwian &f BGCH?F§pQE£5%he

following imege Lorming operald efle ReLerLiftddy AL

photosensitive dfums (which hereafter will be referred
to as photosensitive drums) 30y, 30m, 30c, and 30k 1is
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 image; an image is formed of toner (developer)
on the peripheral surface of the photosensitive drum
30. In other words, yellow, magenta, cyan, and black
toner images are formed on the photosensitive drums

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

25 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



51, first, the uniformy charged area of the peripheral surface of
each of the el ectrophotographic photosensitive druns (which hereafter

w1 be refrfgthok@eas photosensitive drunms) 30y, 30m mAGP260886239K
is scanned by a beam of laser light 11 projected by a 10 | aser

scanner 10, with which the apparatus nain_ assenbly 100 is provided,
whi | e being nodul ated with pictori al sigﬁ%ls. As a result, an
electrostatic latent inage is effected on the peripheral surface of
each photosensitive drum 30. This electrostatic latent 15 image is
devel oped by a dexelraprgnined Ohh eforkikyiingt meanyi siliem,i mhge; an i nage
is formed of toner (devel oper) on the peripheral surface of the

phot osensi ti veredroumiidg. mpdionheriswraweypd towa hbgehten unidn® and
bl ack toner images are formed on the photosensitive druns. 20 30y,
30m 30c, and B0le UPe§fedt AvEYSE THEEL t RBSeat SheRtivRged 1&Te

sequentially transferred by the voltages_applied tq.transfer_.rollers
18y, 18m 18c,Dad98R, LBREEnal (hetieter BBl thd 8&?&68&881 nd

stretched Qy rollers .20 - Thereafitiery (LhenLopeL, 2P {dHees uan pt he
transfer bgltlTﬁnéﬁgdt 5ﬁ§%§¥?eﬁ§ﬁi éJ%raﬁsfer ro%%%r 3, onto a sheet

of recording nBg WRPLdgLLVERSs DY HE RG0! dA NG MR, CRAKEYBREL
roller 1 as 12 a recordi ng nmedi um conveyi ng neans. Then, the

recordi ng nmedii@gRsi $ncon¥eyecoidi gy fiexdimOR apét £ Bxerhde uheof, a
driver roller, and a fixation roller having an internal heater. In
the fixation umdor@ling hediumnd. pféssur ehe¢ sreppidied Medin® Fe&dr di ng
medi um P and the toner inmages thereon. As a result, the toner inmages.
on the recor diHGRedugrh PP 2 19y theY, Or B¥of B3y fdi um P.
Then, the recor.ding nmediumP is discharged onto a delivery tray 9 by
a pair of %o d#§%ﬁ%ﬁ§8 FSE}%F%SE: {General Structure of Process

Cartridge) {General Structure of Process Cartridge}
Next, referring to Figures 1, 2 and 10, the
cartriages 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



Next, referring to Figures 1, 2 and 10, the cartridges 50 in this
enbodi ment w Il be described. The nultiple (four) cartridges 50 in
this enbodj are the sane in structure although ‘
di fferent d?"[r?%%ga%afor of the toner T they store.’ Thutsl)?%pﬁgnlb&%n“
structure of the cartridges 50 will be described with reference to
the cartridge 50y. The cartridge 50y is provided with a 20
phot osensitive drum 30, and processing neans whi ch process the
phot osensitive drum 30. The processing neans in this enbodi nent are a
charge roller 32,9Qi gh 45 dihe p@ﬁbﬂb?gl@\@fh@aééﬂoﬂh‘tﬁ%g! ng the
phot osensitive drum 30, a devel opient roller 42 which is the 25
devel opi ng negnstbsenseyetopirigh 30l akeat iTRYeaforRge 050 Niss made
phot osensitive drum 30, a bl ade 33 which is the cl eaning nmeans for
renovi ng the mesbflual dtwmemitl3l redaindegebyprdnd pedicphéral surface
of the photosensitive drum 30, etc. The cartridge 50y is nade up of a
drumunit 31 df8racteve|dpiemm Yrilit}41. {Structure of Drum Unit)
5Referring to Fi gureg 2 and 10, .the drgm u(]?it 31.includes the
abovement i oned phofdSEEiNg V& drahres, 2 ciad g r diteTYB UBLY bt ade
33. It also incgl . i orti . 32, r uni t
min frame 34 ignatra ey REt 15hel PR, BT 1o
be referred tehakgp! Yo RS CAEr hnaRefigaE! 59, t @FLOYE ;S Q08 of the
| engt hwi se end portions of the photosensitive drum 30 is rotatably
supported by whetsupposd istpriagt bopt36h ®f, tdhelrwaveni8bmaiereas: t he
ot her | engthwi se end of the photosensitive drum30 is 15 rotatably
supported by BHAe supportansd poveiren387dndf3t hevhdohehe8Fafiseshoiin i n
Fi gures 10(a)_ and 10(b). The covers 36 and 37 are attached to the
| engt hwi séd enBg BELEREHMIMSEAPL YnBP nCPYeie 3RS IREXINT gt 5§ Po
Figure 10(b), the Jengthw se,end portion of the hot osensitive
drum 30, whi cﬁn?soéuqtg)eo:}tegg% i’/’lﬁﬁeegév%?r@é?nsl SOfFZJFQl&\ei ded with a
coupl i ng _rre_rrbgﬁow@eﬁﬂtitvrea@%mntbbngsdféefamlf SEpbPtidehy the
phot osensitive drum 30. The coupling nenber 30a enhgages WI){h a first
supporting portion 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, is provided with a coupling member 30a for
transmitting driving force to the photeosensitive drum
30. The coupling member 30a engages with a first
coupling member 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)



coupling menber 105 of the apparatus main assenbly 100, 25 shown in
Figures 4 and 7, as the cartridge 50y is nounted into the apparatus

mai N assenilooddtfisisd hus, as driving force is transm tt ggofposis@sARt Or
(unshown) 19 with which the apparatus main assenbly 100 is provided,

to the coupling nmenber 30a, the photosensitive drum 30 rotates in the
direction indicated by an arrow mark U it Figure 2. The charge roller
32 is supported by the 5 drumunit main frane 34 so that it is

rotated in contact with the photosensitive drum 30 by the rotation of

t he phot osensificuewdi oM 8Re Jdicatdage m3dn Ssseppoyt edoal sopbyvide,
drumunit main frane 34 so that it renains in contact with the

peri pheral sutbatkelBowmpline newdteaslsit the pheteBhsdittivet Heupr ééence
of a preset anount -of pressure between the blade 33 and the
peri pheral surbietesfin Hehphbtresdiont ipdiartad Joy ame@eversrseVand

37 are provided with holes 36a (Figure 9) a 37a (Figures 10( for
supporting thén151g8gRe| dpnent Eﬁﬁfgior?#%g% 358 ngfﬁﬁ‘ztblfh d

devel opnment unit 40 is rotationall % lafi t drum uni t
31. {Struc% ur 8761 Bevel Sprent” Uni t%é ggf gg%i@n{;}@t%& |°3°&§t%§ gﬁand 9, the

devel opment 298&1@5&4&1&@%41 HAROLeRENtE i ppedrdevel ameak rol ler 42.

It al so has a devel opnent bl ade 43, a devel opnent unit main frane 48,
a bearing uni o4brigRdon f1ad HAtdsahenaliveoyens 6. The Weadd ayment

unit main frame 48 has a toner storage portion 49 in which the toner
to is supported also by the drum unit main frame 34 so

that it remains in contact with the peripheral surface

10 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 rotationally 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



25 be supplied to the devel opnent roller 42 is stored. It supports
t he devel opnent bl ade 34 which regul ates the thickness to which toner

is coated gyipheral 15 surface of the devel op A2,
Referring‘ggszgﬂ£%59, the bearing unit 45 is firmy a&?@@ﬁé@b@gigne
of the I engthw se end portions of the devel opnent unit main frane 48.
It rotatably supports the 5 devel opnent toller 42, one of the

| engt hwi se end portions of which has a devel opnent roller gear 69.
Further, the bearing unit 45 is provided with an idler gear 68, which

transmts drivi r%% Egrgg g}{e%ge}ge&%gme&“@grg%@ieu?? kgfgpgiﬁgv\% opnment

rol |l er bear 69" € cover secur attached to't out ward

side of the beaping YN thébedM eLABLOhst De onRAhhWise Hineebi on of
the bearing unit 45, I n a manner to cover the coupling nenber 67 and
i dl er gear 68onBUbFhere IdigytinMer 46di poptDonslest wiHeh deveybpmdnt cal
portion 46b, 15 which protrudes outward fromthe outward surface of

t he cover 46. uthé waupl fraparetber I67rdtatepas sdrrhirbaghiehe hol | ow of

the cylindrical portion 46b. The apparatus nain assenbly 100 and
process cabtricgyelspgeni erslarctidr e@180°% hil® AL HEWIS6cE8€ cartri dge

50y is 20 ted.into the t i mbl ¥ 100, th i
rerber 67 anoRGELIANE Pt HECBLOnd ColprTRGCITE oroire 45PAr Stus mai n

assenbl y 100, ;p0LD. ! SR I FLAYEC I 1o LOANSHAL LAGn! BE! e8Yer

driving force ( he motor (urfshown) W ~the apparatus main
25 assenmbly 1QQakSeP! ovidad. . @ shi@ sPEOEeSSg CAIddd dG@mOQY coupling

{Connecti on of Devel opnent Unit to Drum Unit) Referring to Figures 9
- 11, the devekapsent7 Uit tthe development roller bear 6%9. 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.

{Connection of Development Unit to Drum Unit}

Referring to Figures 9 - 11, the development unit



16 41 and drumunit 31 are connected in the follow ng manner: First,
at one end of the process cartridge 50y, the cylindrical portion 46b

is fitted {ytBoddd -§upporti ng hole 36a. At the other engspd ,
projection“@;48b ﬁﬁlch projects fromthe devel opnent unit/né?ﬁm?¥g%e

48 is fitted into the supporting hole 37a. As a result, the

devel opnent unit 41 is connected to the Hrumunit 31 in such a manner
that the devel opnent unit 41 is rotationally novable relative to the
drum 10 unit 31. Next, referring to Figure 2, the devel opnment unit 41

i's kept pressyrednbyqauRaidiof31cQmRr e88h88LSRTiNghIdFolWiveRgar e

el astic nenbers, in the direction to be rotated about the axial line
of the cylindiagakrporiion, 46D &t tdrat dfhehdepebopsentardtidye 1B¥2
is kept in contact with the photosensitive drum 30. That is, the
devel opnent unhe 4¢lisdkeptl maedded Bebt he Fettidd dmbp éhet he
conpression springs 95 in the direction indicated by a narrow mark G
generating a SOREALLINGNPeIe athss i At tHee At ie9R-t 8 PEPatettHe 20

devel opment unit 41 apout the cylindrjcal portion 46b .and_projection
4sb. Thus, na e B SRt i OB S RelTL TRt BPER L he
phot osensitiv [ 0, W pLes e . unty Of.
contact pr essﬁrrgm%g}dg\@%%m %#eg%g\}gjltgp%%tsroﬁ%%%qgﬁ% g%t'os%ﬁs% tive
25 drum 30. ThegspesitiRe ddverigrenthandevel opsresinisitedd toi shuhen it

is kept in contact wwth the photosensitive drum30 is referred to as
"contact posi WiroR"unit 31 in such a manner that the development
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 thal 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
pbetween the development roller 42 and photosensitive
25 drum 20. The position in which the development unit 41

is when it is kept in contact with the photosensitive

drum 30 is referred to as "contact position".



Referring to Figure 10(a), the conpression spring 95 in this

enbodi ment is |ocated on the opposite side fromone of the |engthw se
end portions, where the coupling nenber 30a of the photosensitive
drum 30, a8 280R35%oupl i ng menber 67 which transmits GCTPFHYPEIEe
to the devel opnent roller gear 69, are |ocated. (Force ReceivVving
Appar at us) Referring to Figure 2, tivwe cartridge 50y is provided
with a force receiving apparatus 90 for 10 placing the devel opnent

roller 42 and photosensitive drum 30 in contact with each other, or
separating themfr each other,. int par.at us_mai n_assenbly 100.
Referring to Figurgg%%FEﬂﬂﬁifo ﬁﬁﬁgﬁeaig(ap 2%Eﬁi%?m§F885%P5mEp€%hqhe

cartridge 50y9P?%ﬁ1§ﬁY§r dyﬁéwgigggi§%%§§iQ§th%e§B¥§ﬁit S E&EN

fromthe side |cﬁat e cartridge s driven, e force

recei ving appaiahusndlot stHRdendRhefisa &0l Geor8eRisyi Reeker ehe MENMbDET
71 and a force receiving second nenber 70. Until the cartridge 50y

begi ns to be peosplingeatkns atiowe off 0t hbepl2dk appariative daim A8 ser y
100 in a preset manner, the force receiving second nenber 70 renains
in its standbyghposptpbimg teateirs 67t Wbipbsirdromits dmighng hEofes ce
recei ving second nenber 70 does not project_ beyond_the external
contour of th&OcEREr iRt BHEntageIseEnvar | P Ficder °BERY: As the
cartridge 50y %s adv nced.intgﬁ%he Egggratus mai n assenbly 100 in the
direction inditE3FED BY-Hn &% SRPAAF (shown in 18 Figure 1) by a

cartridge tray 13 ﬁ&@é%&ﬁ'& lelo l%gngggécﬂ b@sﬂelcaatfgg.—)idgghgoga{yi dge 50y

is positioned in the apparatus I'n assenbly by a cartridge

posi tioni ng pgkbiofed Ola:10fa trbecappatal wndreigparadssesdl y0400. As the
cartridge 50y is pressed against the cartridge positioning portion
101a, theif or peacesei tticgicdvielspmaehberlVdr 42 pres pbdtapwas ot ixe a
projection 180 (force receiving first nmenber pressing nmenber) of the
appar at us nai Arags@bhy credackhréhhweeeh 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 in



10 be described later. That is, the force receiving first nmenber 71
receives a first external force fromthe projection 180. As a result,

the force ﬁ@ﬁﬁ&Mbgggportion 70 is noved out of its staqggymggﬁh&ﬁgm,

projecting outward of the cartridge 50y beyond the 15 externa
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 (inmage form ng position) in the apparatus
mai n 20 assenbly 100 by the positioning portion 10la, the force

receiving firsi; yeabey E%_ hSchet pmdda 9r 6 neaeLNi o sasond menber
70. The force receiving Tirst and second nenbers 71 and 70 are in

connecti on wi tdeseagheat heter Mprenspeaitfiicdakl g0yt be pes el dreeeiivi ng 25
second nmenber 70 is rotatably supported by its rotational axle 70b,
and i s provi dethewappaantesomgan exs dumibd y7080 Bheat oprentigsorti on (in
drawi ngs) of the 19 force receiving first portion 71 is provided
with a proj ectiosdtiesanacPPyeion mOlavsifc khpsapPeiebus M He el ongat ed

hol e of the force cei ying second nmepber 70. Thus, f i
appl i ed todt h@ SEERERY s éﬁhi‘gi% oS SAGhA ALY 76 B%faetséﬁg { Gpamst

e 00,  EgE , BEURSORGI SRy |08

(connective pin recerving firs er, Waichis in the
el ongat ed hol &.7Q3¢9hgt bgrgerﬁ&nw@ﬁenvuggp%esgeé Bt piP.a the force

receiving first nenber 70 is

projection 180 (force receiving first member pressing
member) of the apparatus main assembly 100, which will

10 be described later. That_is, the force receiving first
member 71 receives a first 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 1is 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 tcp end portion (in drawings) of the



10 rotational
to Figure 7,

rot ati onal axle 70b and the force catching surface 70c,
by which tW@2PB¥5Y ecei ving second nmenber 70 noves cafCBEPHRRI224
a distance hl (Figure 7) by which the force receiving

greater than
first nenmber
force receivi

di st ances

di rection par
menmber 71 |s
descri bed | at
descri bed str

the 20 projeathuven 280fbnct his dipptldrce tby thhi tored mpragiedhng, making

|y noved about its rotational axle 70b. Referring

since the elongated hole 70a is | ocated between the

a di stance h2

71 noves, by properly settimg the |leverage ratio of the

ng second nenber 70. Here, the distances by which the
force receiving first and second nenbers 71 and 70 20 nove are the

d t rt di t th
C{r%e Itrgc?gg% ?%ﬁsqer?orﬁliﬁﬁﬁgpﬁ %%\g&f Io‘?l(r:]deec}r &eei i/lsng ©

o%%ftt%’ﬁr ?‘céﬁl?e\-{]ﬁrv%e ARR! Yi,AgHE ]f,_ﬁtcgho( whi ghewi | |

hat i s, t he Io ment 2 e above

be

rit l&towgaltearﬁangea?nﬁhetf&éu %e@féﬁ%ﬂﬂ B¥cwhH Chetiber fT ce
recei ving second nmenber 70 noves can be increased w thout increasing

it thereby possible to reduce in size the apparatus nmain assenbly 100
shown i n Fbgumsecbnd] neibdent & |y, thige fogreereeett vihd igsamgnbsri s

novably 5 supported by the cover 46. {Cartridge Tray of
El ect r ophot ogr'dphfe e nagec Fordd iy - AﬁB&rEFB%E Fon Accaschive pin)

Next, the car
be descrrbed

10

15

20

25

e 498 ELave 13 hisch 1S ,Lp fhenfor miofeie sdrawer il l

elongated hole 70a of the force receiving second
member 70, the force receiving first member 70 is
rotationally 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 distanhce h2 by which the
force receiving second member 70 moves can be made
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
move are the distances measured in terms of the
vertical direction, that i1s, 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 is, with the employment
of the above described structural arrangement, the
distance h2 by which the force receiving secona member

70 moves can be increased without increasing the



10Referring to Figure 4, the cartridge tray 13 is attached to the
apparatus main assenbly 100 in such a manner that, in practical

terms, it GRn izontally and linearly noved rel atipg,ipck/i©243
appar at us naiggﬁggggbly 100. That is, the cartridge 15 tréy 1% can be

pushed into, or pulled out of, the apparatus main assenbly 100 in the
direction indicated by an arrow mark Z2 8P ZI, respectively. The
apparatus nmain assenbly 100 is structured so that the cartridge tray
13 can be locked in the innernost position (imge 20 form ng

posi tion, shownd{bduigh @eb, ihNchbeiapRalRt by WRiBhaseepbyeck@), and
the outernost position (cartridge replacenent position: cartridge
nmount i ng or renwidty iposhkeireby, psheivl d rnoFirgduecd inwhied tise t he
farthest position to which the cartridge tray 13 can 25 be pulled
out). The cartapmgmatis meimpaasedbIntldQ isdowar ini 8ggureal- 13 by an
operator in the direction indicated by an arrow mark C, which is
virtual ly 21 Badandialiy.t fBedfpeet i i 1§FafPPyrates shoiipviakly
Figure 4. The cartor%%%f tr%ﬁ 13 is s%({uctured so that as the

cartri dges 50 P By REoSPHe  cHttridge tray 13, the cartridges

50 becone arr%%]{i@g%a&qgg} 8? Efedd1R, io&%gkggﬂ%fegm%é@w&gnﬁ

direction in cart ge tray IS nova th therr
| engt hwi se di r;giﬁ;aimu(gwmacm hsspappl) el to axial lines of

phot osensitive drum 30 and devel opnment roller 42) being perpendicul ar
to the noving direalcxan ahet bertridge 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 Z1, 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 or
removing position), shown in Figure 4, which is the
farthest position to which the cartridge tray 13 can

25 be pulled out). 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



10 cartridge tray 13. As the cartridge 13 is pushed into the
apparatus main assenbly 100, the cartridges 50 in the cartridge tray

13 enter .the a@Pa[atus mai n assenbly 100, with the presence of a
preset amR2OO0¥3D f2 (Figure 5) between the phot oseFSTHIEAS A 30

15 in each cartridge 50, and an internediary transfer belt 19 |ocated
bel ow the cartridge path. Then, as the cartridge tray 13 is noved
into its innernost position in the apparatus nmain assenbly 100, each
cartridge 50 is positioned in the apparatus main assenbly 100 by 20

t he cartridgeF%%s&a%gnéggﬁgggph%gﬁ%g%ao?;3%%91ﬁeg%ﬁyggoggpﬁﬁatus mai n

assenbly 100 g e car ge I Oning operation

will be descrigy qrgaher THR g:%'i:@HLd?ﬁ UsEr 13 ils0 seh@seuRedloy ttaf ter

pushing the cartridge tray 13 a e wdy Into the 25 apparatus main
assenbly 100. a@l @skngathei iy 5h2 aeasubestéhain@aciheC3aktirdgge 50 is

properly nounted into the apparatus main assenbly 100. Therefore, in
22 tray 13, the cartridges 50 become arranged in tandem,

5 in the direction parallel to the direction in which
the cartridge tray 13 is movable, with their
lengthwise direction (which is parallel to axial lines
of photosensitive drum 30 and development roller 42)
being perpendicular to the moviﬁg 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 19 located below the cartridge path. Then, as the
cartridge tray 13 is moved into 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



terms of operability, this structural arrangenment for the apparatus
mai n assenbly 100 and cartridges 50 is superior to the structural

arrangenen&og%%ﬁ@ﬁgbectrophotographic i mge form ng apQQggggﬁggﬁzg

accordance W't € prior art, which requires the cartri to be
i ndi vidually mounted 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 be described. 10 Figure 17 does not show the
cartridges .50, in order to nake it easier to understand the operation

of the cartridge loda¥ LderabilitfN&roar hirdgeuts @Yadidhdferdmppebied by
a pair of tray supporting nenbers 14 in such a manner that the 15

cartri-dge traynhk3 -gparBeubuhd Bg Dientfl t N@Oappar @ tisr ithjes &9sérbl y
100 whil e remai ning supported by the tray supporting nenbers 14. The
tray supporti rgpeetoer $oldhar £t nmovad dly arirengewenenef ofn t he door 12,
whi ch can be opened or closed by an operator (user). 20 The door 12
is attached t®lelsd rgppatagusPived nitisfe o1 10028B2 XS i can be
rotationally noved about its rotational axis 12a. The.doorh12 is

ot ati onal By MGFRBIENEE HER HhaRTHaToR " ehtiP FBSTTREM T ki ch | t
conpl etely covers _an_openjn 0, As;: i i . d a
position (opeﬁﬂﬁ%gF%ﬁS%)gpngﬂjk%ﬂ#ﬁ fﬁ#ﬁ &lgxgggggg%%g“%ggﬁgng 80 as
shown in Figurg 3. - Wenghtni ssaaaessany b9 kakeeput any cartridge or

* Next, referring to Figures 1, 3, 4, and 17, the
operétion 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 positioen} in which it fully
exposes the opening‘BO as shown in Figure 3.

When it is necessary to take out any cartridge or



cartridge 50 in the 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

(connect i VEOBPHOPSIZE t h which the door 12 is provided mB¢aSPPY8AHGI23

cl ockwi se direction about the rotational axis 12a, while noving in a
pair of elongated holes 14c, one for one3s with which the tray
supporting nenber- 14 is provided, fromthe bottomend of the 10

el ongated hol e 14c toward the top end of the elongated hole 1l4c, as

h in Fi 3..As the t t 4
voved by { he. BREFELATRS 35 et RBCAFF B 1 pri’%&ls%&?iﬂ@f &%t ow
k ZI 15
Aboverrent | oncloat Bt DR Fhe orar S0yt brb AKT And15a3, "W ch

proj ect from gach Afn the thica¥peHPROE L 1 ”Eﬁgeﬁﬁé‘ld@éfv‘ uiged by the
gui ding hol es” 107 wi th which Fhe apparatus main assenbly 100 is

provi ded, as sheytidnnlAiyOwoeecd, Repeiriaf gmikicgupes165 each 20

gui di ng hol e 107 has three sections, that is, two horizontal sections
107al and 907&8pnmext iore pdnggonathsebi¢horthk) zapr TReldi pyonadedect i on
107a2 extends di agonal |y upward fromthe horizontal section 107al to

t he hor|zontaW0§§%ﬂﬂbﬁhf7§3°C¥HéF@f6%€ECE&PQl%?o&éthTZrQEa?%o%%bed

f th hut t F 1

om the’Shu_ges 1 an, shew At e Ju Aot he apeppoetiign |
guiding hole 104, oft 25948 et'akkg LA Q%agoghggaiﬂ@in ortion

107al, di agonal portion ori zont al rti 107a Thus,
the tray suppétihdd 1@%%%0%%@6? ‘ftérﬁttﬁa)\witbm tha €Eression

i ndi cated by the arrow mark Zl, and

10 elongated hole 14c toward the top end of the elongated
hole 1l4¢c, 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 Z1l. As
the tray supporting members 14 are moved in the

15 abovementioned direction, the projections 14dl and
14d2, which preject 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 107aZ 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 pr&jections

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



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 suppowid a6 deiEhers 14 noved all the way in the di rgaljpofdsne2243
i ndicated by the arrow mark Yl, the cartridge tray 13 can be pulled

out io of the apparatus main assenbly 100 through the opening 80 in
the direction indicated by the arrow mark?zl, as shown in Fi gure 4.

Figure 17 is a partially cutaway perspective view of the imge

form ng apparatus after the cartridge tray 13 has been pulled out of

the 15 appar atdigu@Richads$ et dugD G HeO hites zoHt 81 NBsit jpesilran,

Next, the case in which any cartridge or cartridges 50 are nounted
into the appardtagenadi poassenbl07aP00 andl hobézdeszt ifyetioReflé7eBng to
Figure 4, the cartridge tray 13 is to be Eushed into the 20 apparatus
mai n assenbl y ThOG i fhehbraly rewdsn io MREOGES obf ik T2rsthreugA t he

opening 80, with the door 12 kepf, in the open position. ereafter,

tﬁe dogr 12 i§JtGhSedﬁﬁ@%ﬁl?9“%ﬁﬁ%ﬁ§?§ﬁugypgg?t Eﬁpﬁﬁpaﬁ%okﬁ’iﬁnﬁigure
2. As the door .12 is noved, ,each.of . Qlecti oor
12 noves iR t H&CouRFsr L7 Wféeiﬁﬁf%%%ﬁ§%8gb%%¥8$ﬁ%§%%ﬁégﬁo%gfogxis

12a, while ”DYriar}%biY.nL,tEﬁa@Ofg,e%?&%@t@%neltgnﬂé{r@da e bic cab the tray
25 supporting nmenber 14, toward the bottomend 14c2Z of the el ongated

hol e 14c, as shewariR Geotreo.l. wIibHsthéherdy ayuppeppanti nemberderd 14
is noved in the direction of the arrow mark Z2 by the pair of 5

proj ecti ons 1movEdenélotke sy time tdheodit2cksompimdi dattes! bivetbhut
position as shown in Figure 1, the projections 14dl and 14d2 (Figure
4) are gui ded asyorhBakbr Yot Gediiidge167ay, 14 GRjbres PréteroRy
107a2, and horizontal portjion 1Q7a3, in the. |listed order, as 10 shown
T B guro 126, ofnrer GPBErTHE i S5BPLY nb derbi B F s, SR T or

in the di ti .Of k7 di,t,h ' ireeti f
in e direc %%nig thed?%%g¥%gpg§d§%atgg b& e éfhﬁpgmqkrgghlgg o]

the arrow marK Y t irection to nove closer to the
transfer belt }hQunasnShowerd M Fi gegerd. 115 { Rogaritqailng ofckipgess

Cartridge Relative to El ectrophotographic | mage Form ng Apparatus
Mai n Assenbl yperspective 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, wi;h 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. As 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 l4c of the tray



Next, referring to Figures 5, 17, and the positioning of the
cartridge 50 in the apparatus main 20 assenbly 100 will be descri bed.

Referring to Figure 17, the apparatus main assermbly 100 is ?FOVIded
with mul tiWPEOPHOIIE (four pairs in this enbodi ment) of PEAFP#I3(pR243
positioning portions 10la for positioning a cartridge 50 relative to

t he apparatus main assenbly 25 100. That2sis, each cartridge
conpartnent of the cartridge tray 13 is provided with a pair of
cartridge positioning portions 10la, which are | ocated at the

2009/ 005159PCT/ JP2008/ 062243 2 thmns of th es ondlng
conpar t ment, SHEPPHFIRHAESTRTT gﬁ V f%e ébtpgneﬁgrg??% fo t he

e by BE! LR e RciRr nhE0B SThahl 0 FRQUSE Lo s ch | he

transfer belt rrin ur es ere are

pressing nenmbens fday %po@%%gesﬂ@mb@f‘dltﬁll@ n@b@welﬁa@heof the tray
supporting nmenbers 14 ch préssing nenber 61 is provided with a

hol e 61d, thraugbcthibchom theeasirog menbez2 yppdket pagrshbaft 55, with
whi ch t he apparatus main assenbly 100 10 is provided, is put to
rotatably suppoejethionr dSsi nBheendre,68s the doRef®? risngioagain to
Fi gures 18(a) and 18(b), as the door 12 is noved fron1the open
position to th@tgrﬁﬁe[ﬁﬁHQiRQﬁlFFﬁnX?ﬂl?QRHW(ﬁﬂ FlﬂHéep}esgl%g menber

61 15 d t he di b
ressi ng ?‘ﬁé?es‘en“%atfcﬁé[ ?eﬁ's‘éﬁfiﬁ%d%f % 3, BREOURIREE ey, o
shown in Figurg 20, QL 6n &B¢a§ar&fagqﬂ%15%rh§oﬁrf§$§ﬁ idhd he

direction indi cate t_b n arrow mar Figure 7, causing the

cartridge 20 H@ﬂidn%ﬁlflgm&@ibhomo?oib M tthaviiehetiherdeumamit 31y is
provided, to cone into contact with the cartridge positioning portion

10la of the appawatis MigjureadsentlTherki®repstheresay tsundvetdagt ri dge

>0y IS_ members 14 move, first; in the direction of the arrow
mark 22, 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 50 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



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

appar at us Weygosaaseebl y 100. Further, as the cartridge f@yjrSoodReesd 0
descend 27 toward the positioning portion 10la by the novenent of

the door 12, the projection 180 of the apparatus main assenbly 100
cones into contact with the force recei vizgg portion 71c of the force
receiving first 5 nenber 71, which is in the bottom portion of the
cartridge 50. That is, the force receiving nenber 71 receives force

fromthe proj ecdi@amwki@@ chtigm ¥ hendatdamspodaial tbepsarnidritdgens0. | n
conpari son, when the door 12 is noved fromthe shut position to the

10 open positifur (OYedi tacteon}, of hehgrddssiatgomepbeal bdl novedie n t he
direction indicated by an arrow mark J. As a result, the pressing
menber 61 separantadhviisenmdinect bpn seif fidie G trhdaar Bfn UHR t2 MENRCET ane

34 as shown in Figure 5. 15 {Devel nt. Ral | er_Separ.atin chani sm
of El ect r ophot'dyriaivé chnfie FB?W% i zhgus %%f%rﬁé’@e I%{}%gures
N e SReralan s bR o EFeALRLY U LoGal RERSLED 50 ol o
61m, 6lc, and 61k) above each of the tray supporting
members 14. Each pressing member 61 is provided with a
hole 61d, 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



vertical direction of the apparatus main assenbly 100, the force
appl ying menber 60 is positioned so that after the proper positioning

of the cargri 5Q, the force applying nmenber 60 is a
cartridge‘@é?aﬂ&m§§’terns of the axial line of the pho?@igﬁéﬁng%m
drum 30, the force applying nmenber 60 is positioned so that it is
enabled to cone into contact with the fof’ce 28 receiving second

menber 70 which is at the correspondi ng | engthwi se ends of the
cartridge 50. Driving force is transmtted froma notor 110

100 15 pr ovi 0608 HGERs 1St b el TR B R e,

force is trangpitssh t1® t hee082bjddRioh hEs@en tht2 apphabessimaihe
direction indicated by an arrow nmark L, rotating thereby the cam

portion 112a, awkémthiy Sldmntcegeal intdhcotesgearithl2hei fiokBet he arrow L
direction. The cam portion 112a is in contact with the noving force
recei ving porteoei6Diy peirthonhi’éh chethoriaramppegeayingnbers®0 is
provi ded. Therefore, as the camportion 112a rotates, the noving

force recedvi RgihehbEr: 60CE ABven Fhe (rRFTRT EOFR"18 i Hif cated by
3PPl vi ng mombEREROLIAR 01 nERe Hi e O CAAF SST ety TG 7dw mar k
E, arib 60y Qéaé{%% %&ﬁ?ﬁaﬁgb¥iQgenﬁf@?ﬁcé%%ﬁSQQ@ta??@mff9@1the force
recel ving second nenper )
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 {Develobment 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 mein 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 intoc contact with the force



20 as shown in Figure 7, allowi ng thereby the devel opnent roller 42
to cone into contact wth the photosensitive drum 30. This position

of t_he _devwb(mmslsgmit 41, which allows the devel opnendcTi@hiogns4ss t o
remain in contact with the photosensitive drum 30, will be 25

referred to as the contact position. 28 Referring to Figure 19(b),
as the force applying nmenber 60 is noved in the direction indicated
by the 29 arrow mark B, the rib 60y cones into contact with the
force receiving second nenber 70, subjecting the force receiving
second nenber réeti@iaxt eesahd fmyndeer §6cohdckxieraal tifoor ce) through
the rib 60y. Therefore, the 5 developnment unit 41 is rotated
(rotational | y cmovedponBony lémrgidytisedendsl opoklre orp deh d9€o 8t i onal
axl e), separating thereby the devel opnent roller 42 fromt &

phot osensi tive dr uRF3FinTnfereRshs itgANsPiEhed gbbel d?)ﬁ‘?é?ﬁoruﬁi P 41,

whi ch k the d ) t 10 | ] 42 f
1 koche, {1, Seiel OBt 0 S, S2cRCRRLe) bl LamNeye

phot osensitiv 0 as the separation

posi tion. .S for i i ht honed
above the Batﬁméi ?h%g%%¥¥r%Qgéugéﬁ%?ﬁgggéhgahgg théﬁggﬁﬁf?ggg %0 IS

noved into thegeaRrPanat Usad 2 BN 13388 MPbYcd Ok Mrdnmitaetr tdgend ray
13. The force Treceiving second nenber 70 is attached to the
; gear 112, the gear 112 rotates in the direction
indicated by an arrow mark L, rotating thereby the cam
portion 112a, which is 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 roller 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



cartridge 50 in such a manner that until the cartridge .50 is noved
into the apparatus main assenbly 100, the force receiving second
menber 70 remains in its 20 standby position (Figure 5%. Ther ef or e,
the force ¥PBPYRY>henber 60 can be positioned signifi E&hPPIPIEPEEE,
to the cartridge path, without allow ng the force applying nenber 60
and cartridge 50 to interfere with each at her during the nounting of
the cartridge 25 50, conpared to the force applying nenber of an

i mge form ng apparatus in accordance with the prior art, nmaking it
possible to m nimze wasted, space, king it, 30 therepy ssi.ble to
significantlyaFéaﬁc%?E%éLcépFrFageG ByCTIES e SPng?gpdVﬁﬁhé?g% in
ternms of its l.epngthw Se directi (axi 4 eGl.i SgeNsid i ve
drum 30) as V\/gijfg%lsr?%eelv\(;éllgt %tggﬁgg @%@Z%: idﬂodn’ %Fbﬁ%geg%‘ggﬁff)us ms‘fi n
assenbly 100. . The; detRidedndesehbati o0 €f @ rhancecapp! yédwpmember
60 will be given later. {Description of Munting of Process Cartridge
into El ectropbetegiaphicrddragarbagni tige Apiparetyus NedrefieAssarbl y,
and Operation of Force Receiving Apparatus} Next, the

oper ati ona$ sdguehemndmtomrtifie 4begsnndated tdedatvanei hy wivedie

cartridge 50 into the apparatus main assenbly 100, to the separation
of the deberbprcldndaicad PeB Ihe PhdtresahsPirh e tidm 30, 15

wi i be_descrggggfating thereby the development roller 42 from the

photosensitive drum 30. This position of the
development unit 41, which keeps the devélopment

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 moved 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



Referring to Figure 4, after the cartridge tray 13 is pulled out of
the apparatus main assenbly 100 to its outernost position, each

cartridge ﬁ%zﬁ@%o?ﬁs’ mounted into, or renoved from the }QﬁﬁfPEdOQ/@@zzﬂ ay
t

13 20 in the vértical direction, which is indicated by e arrow mark
C. After the nounting of the cartridge(s) 50 into the cartridge
tray 13, the cartridge tray 13 is to be #bved into the apparatus main
assenbly 100 in the 25 direction indicated by the arrow Z2, through

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

hori zontal I'y %?gbyhbesgbﬁlémﬁwg%%fiéén@ynr@&&@mmé %@Qtrﬁ.aﬁg‘ the
e

direction whic i ntersectional (roughly perpendicular) to t

axial line of sheiphetesenst tite dimems30n Ref eermengt ddsigure 3, the
cartridge 50y is- 5 mounted in the downstream end of the cartridge
tray 13 in tedengohwibe direction (axinhi chreteiemrefidge tray 13 is
moved into the apparatus main assenbly 100. That is, the cartridge
50y noves bel ®Wwotheepebsivokdnoe 30dnadsehrlof 25 heRe ofd 16531 vi ng

menber 60 fromupstream 10 to down
Lrom.upstream 10, L0 oS8 in assembly 100. The

detailed description of the force 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. A

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 iﬁ, in this embodiment, each

cartridge 50 is horizontally moved into the apparatus



I f the apparatus nmain assenbly 100 and cartridge 50y are structured
so that the force receiving second nmenber 70 renmi ns projecting when
the cartridge 50y is noved into the apparatus main assenbly 100, the
15 pressiny ﬁ@%ﬁ%?b%l and force applying menber 60 nustPBEPHEEIIBned
significantly higher than they are positioned in this enbodinent. In
thi s enbodi nent, however, the apparatus ®mmin assenbly 100 and
cartridge 50y are structured so that the force receiving second 20
menber 70 rermains in the above described standby position when the

cartridge 50y i s nmoved into e arat us. mai n. assenbly .100.

Theref ore, thgmﬁpe§§?ﬁ@bﬂ%ﬁﬁgﬂ é%p E%Foéﬁﬁe%%ﬁr§iﬁﬁlﬁ%%§er 60 can be
positioned as . S 'ahﬁ, i 1 i 5
considerationlﬁ%§§§%¥%gﬁ%ﬁpb§} |éﬂM%%EB?%?%g%%%%efe%ﬁaésggéﬁ menber
70 projects baygadokhen&xXstttezantiowr aphmt H®, cartridge 50y. In

ot her words, 32 the pressing nenber 61 and force applying nmenber 60
can be positioned pegaifimantd Figuases, t bhé heapatitigef SOlyeisartri dge
50y, nmaking it possible to reduce the cartridge 50y in dinmension in
terms of the dioustedoin Stiparddvrsitreemt fedvet thialcagitirdgigeotiray the
apparatus main assenbly 100, conpared to the counterparts of a

process cartrit8gEerns ook dritafdd smtdRnt AR prich Hig caEbriAgR, tray
referring to Figure 20, .in ter of the_direction | t
! 9 1 géSdIP%Yﬁdsol;n% t?’%eapgfaggtus main assoe%rba'y ?boooqfﬁlﬁz

axial line of *th receiving apparatus 9

pr essi ng mmgéﬁ?%ﬁ%&%ﬁﬁ‘fﬁ?ﬁﬁ WopgsMBOPSE G quessl @Bk BBKIiNg it

possible to re e tridge 50y in dinension in terns of
the | engthwi sgndi ertéonmd fddiecCabbliyige méiserd H¥etrom’ epstréang to

Figure 5, the inage forning
10 to downstream.

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 the

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



apparatus in this enbodinent is structured to ensure that when the
cartridge tray 13 is noved into the apparatus main assenbly 100,

there renayb Bedibish! between the force applyi ng nmenberpca@paggod04ce
20 receiving second nenber 70, and a gap f2 between photosensitive

drum 30 and transfer belt 19. Therefore, the cartridge 50 and
apparatus main assenbly 100 do not int erfere with each other when the
cartridge 50 is noved into the apparatus main assenbly 100. 25After
the cartridge tray 13 is pushed all the way into the apparatus nain

assenbly 100, +hRepgeekidd hendex B2 BBMEHoL B OafbdBy isliltepdsirt 60N as
shown in Figures 33 1 and 18(b). As the door 12 is noved into the
shut positiongcahheet payisigppat tdiggifenbetr 3y 1dl aser oy ddet paghdof he
transfer belt 19 (direction indicated by arrow mark Y2). Hereafter,
the vertical c¢beporehridde 5hi sadnreniht Possinke thayesigpotbEng

menbers 14 in the direction indicated by the arrow nark. Y2 wl| be
referred to asagtaidganeey f dddepFgdop, gﬂ} SEppores ﬁ&aenéﬁﬁSFgﬁ‘iﬂ are
noved in the direction_indicated.by.the_arrow Y2, tridges
50 are noved P&\f&ﬁﬁie?h?l Efrvaer‘ifgt_fl lbgﬂcei l%§%gt§n%vgkg%ta€§% t he
Lray supporting neqbers, 1d.16RUSNgaLEEN ehy:hhSAeTddarak surface of

t he photosensitive drum Ineach cartridge 50 to come into contact

with the surfacecabst BertFansd am RekbrddncBywitie dHartibe petipheral
15 surface of "the photosensitive drum 30 conmes into contact with the

surface of theutansferebettirk tot Wéggap £0, bt ieemst lod tbece
recei ving apparatus 90 and force applying nmenber 60 widens to the sum
of the -gaps fldigegtfion mparahksin tionthegareak. 1opFk Hde da8™ AR~ door
12.1s nDV%g i%%% %ggcghgéceiving 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 fi
between the force applying member 60 and force

20 receiving second member 70, and a gap f2 between
photosensitive drum 30 and transfer belt 18. 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 door 12 is

to be moved into the shut position as shown in Figures



position, the pressing nenber 61 is noved by the novenent of the door
12, pressing thereby on the top surface of the drumunit main frane
34. Therefore, the cartridge positioning portion 31b of each
cartridge B8 288/00¥5Y| aced in contact with the cartridgd oI P ERHg
portion 10la of the apparatus main assenbly 100. Consequently, each
cartridge 50 is properly positioned 34 ¥elative to the apparatus
mai n assenbly 100, as shown in Figure 7. Further, a shaft 36d,
shown in Figure 10, with which the cover 36 of each cartridge 50 is

i ded, 5 i t t i t At | . i i 13
pLovi e, 5 ensgise BN, LIS SR By AR LREN icpavid on 152

Therefore, (heqGaibhl dofe Shdys dRveRiRY hEMMIBUING CURbes In Lhe
direction indicate y an arrow mark a in Figure 1, in the apparatus

mai n 10 assenlbyat@0thdextand ®fremeilng 100 (& geuEi &y itnkie chomd ppsi ti on
of the force applying nenber 60 in this enbodinment is made to be
wher e t he for eerapphyrhgYenbderésfkeepstheheoeddviecbdpaenporentl exf 42
separated fromthe 15 photosensitive drum30. This is for the

fol | owi ng Peasbis Tauemert fhitihe thavi FEBRCTOYIE MFPTRSSEr afusni %ot

used for image . formation after fhe unting of_ the. .cartridges 50,
each cartri dg€l5GCFéﬂ‘éi h%&‘?f‘tteﬁje =4 ggg Eﬁﬁ%ﬁ "i‘aﬁflizﬁ&uﬁéag. g%’hat is,
the force applyi.n r_20 d i LLecti i.ndjcat ed
by the grrom1%é?ﬁgéggg€§ %%éﬁ of%%%FgE§?Viﬁ% g@%oggggeﬁ¥é§b#%gﬁgs
been noved by Lhgetkb; HO0¥r@sd@d 3% ktheCairde My aghaiVaike biethe

cartridge 50 is in this state, the photosensitive drum 30 and
devel oprment ralkkew A2rk Y2, the cartridges 50 are moved toward the

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



25 renmain separated fromeach other. It is in this state, shown in
Figure 8, in which the photosensitive drum 30 and devel opnent roller

42 remai N geRabAlos@ef rom each 35 other, that the cart ricdap208062343
renoved fromthe apparatus main assenbly 100. Thus, when the

cartridge 50 is nmounted into the apparatys mai n assenbly 100 next
time, the force applying nmenber 60 is in the 5 position shown in
Figure 8. Therefore, as the cartridge 50 is nounted, the force
recei ving second nmenber 70 cones into contact with the rib 60y,

because the fokgatieeetyi fige sggRNdtBNbaIn7Assomely 100,i &S shardby
position, as shown in Figure 6. Thus, the 10 force receiving first
portion 71 isiprovgded With an elastic portion 71b, which is forned
as an integral part of the force receiving first portion 71, as shown
in Figure 6. Therefurehens a hafidnt3sc BBPWBeRN t RIWSr d&/r ¥dEPvi ng

second nenber 70 drib 60 i to 15 interf Wth the i d
rovenent o wpLchrenbubeah SR Bekd s Rl hnct i ShsbEBel
conpr essed), ti h b f L Vi o f

el o dannged SRE SRR b (€ Ml ol BB cHBREh bR B o0 O

state shown in3Ei quigufe 1F) MMaG: Whitherdbr 86Ht Audendireat ed by an
arrow mark E as shown in Figure 7, the force receiving second nenber

70 proj ects owirwasdefiartheireffoem, t Bre casitt iz 50y iseprevemged her eby
the path of the rib 60y. This position of the force
from moving further in the direction indicated by an
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 ke 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



25 receiving second nenber 70, that is, the position in which the
force receiving second nenber 70 is in the path of the rib 60y, wll

be referr t _the 36 outernost position (active pqsitl hat
i's, when s&gzﬁgﬁ@§°$eceiving second nenber 70 is in itgégh?ggﬁggg
position, the distance of the projection of the force receiving
second nmenber 70 is greater than 5 that #hen the force receiving

second nenber 70 is in the abovenenti oned standby position, which is
obvious. In order for the force receiving second nmenber 70 to engage

with the forcet§§ﬁgygggtﬁ§1ng%%ggﬁfﬁﬁggg;?gﬁﬁgﬁbggdtgy%mp&%kection of

the force recél eco e outernost position

nust be greatef, tLhap,the, sym Aferds daps frndnd iven tHet Bereridee
action of the foérce appl ying menber 60 is triggered in a period

bet ween the caopliet indin®éd t e iap@aeh tthemeht tad cbged y5000nt 0 t he
apparatus main assenbly 100 and 15 the starting of an inmage form ng

operation. Nexiextrefieeritige t ofegupelyingsnenheef fC e sappl Fheg nenber
60 is noved in the direction indicated by the arrow mark B, the

| at eral subf a@estoéenwhieyn iin tHowsr e rEBiREAG séSohbSportion of

the force 20 receivin cond portion 70, _receives .external_ fqrce
(second exterﬁ&Fthggg)§$h¥%dﬁﬁ”FﬁﬁhrFée669§?es{?ﬁ§3%ﬁﬂ§'F§F888

recei ving second, ne r I a o) i-S: e f
the force appW?ﬁﬁSrgZQb%%%%%fﬁﬁﬁéﬁg?%%g? ?EEng%%fgﬁﬁgﬁﬁhuR??EQiQis
rotational Iy 25.mpyede abomt ;4 irgy T<lcdhidonahbaxi §0 46D duhafet )i tscausi ng

t hereby the devel opnent roller 42 to separate by a gap a fromthe
phot osensi ti vetdhdBy 3Positidrs, ias ishewn 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 90
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 mempber 70 is in the

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



37 outernost position that the force receiving second menber 70
receives the external force (second external force) fromthe force

appl yi ng ng@b@befSese Therefore, this structural arrangergilyphdos@égat er
in the distance 5 between the force applying nmenber 60 and the

rotational axis 46b of the devel opnent unit 41 than a structural
arrangenment whi ch noves the force applyiﬁb menber toward the process
cartridge to separate the devel opnent roller fromthe photosensitive
drum 10 Therefore, the enploynent of this structural arrangenent

makes it possihkerhfst egyee: idie @eBuRt pbsioicne. neaessasy wisen
separate the devel opment roller 42 fromthe photosensitive drum 30.

I n this enboditmentortleretaisting pecbndnm@iber s7T@rislEin itegral part of
the force receiving first nenber 71. However, as long as it is
enabl ed to abswtbruhetfpeeit il ithe désthrce Rl e ddiovrsgirnr gt

menber 70 by the abovenentioned change in the position of tE
cartri dge 50, the ﬁﬁ?cﬁer?Qﬁ%ﬁ%T9a§e&°gQrFe%?e%n 1 Her E6/56Re F?nzo or

as an inde en%gg%iggggo en;?ng%!E%é%ngkgﬂagggb&gG{ﬁgggphbegstQnthe

force recervi e“change in position of the

cartridge 50 gy be absorbed by RlLackydpg8: absor RINGHBEbEbyious.

i ndependent fromthe force receiving Second and first nenbers 70 25
and 71, betweep bhaetorse traceioHcRg reeeondngnskddicmembeters 76 and

71, or by formng the force receiving second nmenber of an elastic
mat eri al so tkagathewabloviehe force applying member 60, the distance
of the projection of the force receiving second member
10 70 at the outermost position must be greater than 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 devglopment unit 41 is rotationally

25 moved about its rotational axis £6b (shaft), causing

" thereby the development roller 42 to separate by a gap

o from the photosensitive drum 30. It is in its



38 described force can be absorbed by the deformation of the force
recei ving second nmenber 71 itself. Before the starting of an

i mge form gperation, the force applying nenber 60 is Vv i.n the
direction‘g%%ﬂ%ﬁﬁﬁP%d by the arrow mark E to pl ace thepggggﬁﬁgwgﬁP
roller 42 in contact with the photosensitive drum 30. As the force
appl yi ng menber 60 is noved in the aboved®Enti oned direction, the
force receiving second nmenber 70 stops receiving force fromthe rib
60y, as 10 shown in Figure 7. Therefore, the devel opnent roller 42 is

D 2T re ooy et bhes SO 43600 chik 8o 0EUM A MW AdISCLBRY | onoY

of the conpression spri provi de etween t | oprent uni t

41 and drum unidni3l. 7bepdyd Need haTeRY tbhBabr 8688 GRIddnadaetaPnor 15
imge formation. It is before the devel opnment roller 42 cones into

contact with thedehotesenshd i serdl WppldQihbahehirer pdtot oskrasefowe, drum
30 begins to be rotated, and the devel opment roller 42 begins to be

rotated, by tHehidr stingthoakeamturgerehé dar gréaige 500 tdeeidiesangom 20
t he apparatus main assenbly 100 through the coupling portion 67. This
is for theSfollednery Ebasbarcermrrlvdndr BpBPer nf t¥'Fitddre 10(a), the

couplin orti 67 | d i ith th | i .ndri.cal ti 46b
O TR R R = <o P T Ll iy PN
cylindrical i , i i j i
Cosi 11 on. Thar tLunbR LGRS BT hb00, A e

roller 42 is plaged tBwatd @KgnﬁﬁacégstBa&@@i@@@“ﬂS%&%ﬁ&%ﬁ@ drnegm 30
that the devel opnent roller 42 and photosensitive drum 30 begin to be

rotated. This darnkangrerttralbles fitonpasei bhet dgens itiivez erohe
difference in peripheral velocity between 5 the photosensitive drum
30 and devel oftremefpoe| ebha 2mpHaymend a@évehbprEiiugteitadr 42 cones
into contact with the photosensjtive gggg130. Therefore, it can

r

m nini ze the &AFSARPEBENE HRA KRR % RRASS e B88H8Ft Ple
drum 90 20 SSYelBRTEDL O P2 MR AO AL B SR pbovcoTiact
the devel opment, oOkLEr i b soriBRarAL @dtufl 90N t he

In this embodiment, the elastic portion 71lb is an

15 integral part of the force receiving first member 71.
However, as long as it is enabled to absorb 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 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



phot osensitive drum 30 by noving the force applying nmenber 60 in the
direction indicated by the arrow mark 15 B as descri bed above. It is

after the ﬁ,%%[; tQy of the devel opnent roller 42 fromgd@paoosinc2243
phot osensitive 9?&’um 30 that the devel opnent roller 42 and

phot osensitive drum 30 are stopped. Thus, this arrangenent mnim zes
the difference in the peripheral vel oci tg’/8 bet ween the 20 devel opnent
roller 42 and photosensitive drum 30, which occurs when the two
becone separated. Therefore, it mnimzes the anount by which the

devel opment  r @lels@k-i 24 ansr &b ot a5 ersiablswebaa UBY 3bhaveriroMiaRr ibheyr ar e
separated from each other. Consequently, this 25 arrangenent inproves

an i mage fornmthg d@ppaeateseinirgrageogdahetlyer NeXtitddieg . .operation for
renoving the cartridge 50 40 fromthe apparatus main assenbly 100
wi || be described. Before Fhesstantieadodr am inggeo fhening edP¢Fatmar:s
shut position to the open position. As the door 12 is noved, the tray
supporting meiber §01ge P LBk dTRerh&051qi FRER] o tteesEparaEE°t r om
the transfer helt %rg gs sh%/n in Fi g‘ur s_3,_and. 4. Therefor t he

; PG

cartri dges”50*&F&° PUPWEF F 554U EhEC gt G5 eSS FF\YSESP‘G%’%O in
each cartr! dgg,99.b045ePA Al ddOmithe chapb S ARl ik oEUR! BEL. the.
pressi ng nmenber T IS rotated In
As the force applying member 60 is moved in the
abovementioned 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 photosehsitive 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 reoller
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 €7. 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



10 the direction indicated by the arrow mark J in Figure 5, being
separated fromthe drumunit 31, as described above. Thus, the force

receiving.&bp@@gﬂﬁgper 71 separates fromthe project!ogc¥ﬁ?gm%§%%%d

t her eby dep the force to keep the force receiving

menber 70 projecting beyond the external contour of the devel opnent
unit 41. As for the force receivi¥g second nenber 70, its

sl ant surface 70y2 cones into contact with the slant surface 60y2 of
the force applying 60, as shown in 20 Figure 21. Thus, the force

ecel Vi ng Secapnd IEMA 3 ries 8@8&8&&9@?&1% A 580Mhe | e Otati onal

axis 70a, back into its stand position (1naction position), by the

conponent of HBge ket @ohieehabhend! it céfsaea véOM2uhS36 ubigEiet ed
as the cartridge 50 (cartridge tray 25 13) is pulled out.

I ncidental |y, ta Ispricigtery behespdoyetier@nti nakast herpeydiddientnt of
the present invention, as the nmeans for generating the force for. 41
returni ng theminiceze gde vildfesevondimerariphered vesosibvdpgtween
position. That is, the first enbodi nent, in which the abovenenti oned
spring i s hot tRaRsi&sentdd igredent etl 0% KeVEIBBRPRENE O WEEH ] S
smallest in the 5 conmppnents count. As descri bed ove, ..in this
enbodi ment, t WA IpE éfeﬂseqﬁﬁf“ﬁngsls‘%%ﬁ/ Y068 égsr: rfﬁgga%% g
structured so i L S3OVed i-BEQrd I S1 Sl RO ki 98
after the car $$ 5gﬁ§5&$§lgggﬁté§u$nto 18 Fhe aﬁphr%tusrhainlassenbly

100, the forcend egRiviNGrSeaende BRIt Brdieis WBViAg the devel opnent
unit 41 projects beyond the outward surface of the devel opnent unit

41. Ther ef or ephdtheseaaritrivegdrbl BH 4indl learmiogmennt rodler géd fwlcant | y
smaller in height than a 15 cartridge (50) in_ accordance with the
prior artl0 Futkheiwo demef dnge Fererst ritf decasd rERBEr 70 teen&PAs

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 rcoller 42 and ph&tosensitive drum 30,
which occurs 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



inits standby position while the cartridge 50 is nounted. Therefore,
t he space necessary, in the apparatus nmain assenbly 100 in this

enbodi ”entwofz%wo%glls%lhe moverent of the cartridge(s) 50 glaepaQbsAfed
to be as large as that in the nain assenbly of an inmage form ng

apparatus in accordance with the prior art. That is, the present

i nvention makes it possible to reduce th&%opening BOin size, and
al so, makes it 25 possible to place the force applying nenber 60
significantly closer to the path of the cartridge 50 than.the prior

art, meking itetRergly a?@&?h@{@_ h9in 42s J@H1Ge 10ve wappapat uesfRiPed.
assenbly 100 in vertical dinension. Further, the force receiving

apparatus 90, presgimgtpetherddd; landsf aocbeapplyd nrorentier sGOtar e
positioned so that they overlap in terns of the 5 direction parallel
to the axial Idosétdbnt he themngpers psirdmionn FAgure Zoormaki A neved,
possible to reduce the cartridge in_its |engthw se dinension.
Further, when e t€art PRBRRL 509 "shrdtedibgry TRBFed o ithe

ansported aane, the Ler e Lere Y% ARuepeandIpber, 10 e s 10
et Fa oA, (B OREERS L bRl 108 Sostesgiurop o
]ljg\rNg\e/er, as | gne asvbheudna o) @aldioy 180 BRAESsEMd I @itk B0t h the
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 force receiving first member 71
separates from the projection 180, being thereby
deprived of the force to keep the force receiving
15 second member 70 projecting beyond the external
contour of the development unit 41.

As for the force receiving seccnd 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



receiving first nenber 71 while the cartridge 50 is nmounted into the
apparatus nmain assenbly 100, it does not matter where the prolectlon
180 is p03|t|oned Mor eover, the shape of the projection 1

optional , ‘Z@zﬁ‘ﬁgqoblﬁﬁ as the projection 180 is enabl ed tpéjTﬁﬁws"Pq%%”

force receiving portion 71c by comng into contact wwth the force
receiving portion 71c. In other words, t4ie force receiving portion
71c may be a stationary projection which projects fromthe cover 46.
However, 25 if the force receiving portion 71c is nade stationary,

the force receivin 71c nu b t h h t
the force recé%i“ﬁg ‘g til?eo:}foffc;e fng‘ﬁ‘ulv}el%gégﬁsng |mr?noe%g% %%t V\n&{ ﬁvtege

apparatus mai Q. gﬁﬁggbégsrﬁ)lﬁ% 100.!,_1@?,{;2% & Cale iF49€ OQ¥pbSifmuUNt 6¢) i nto

t he apparatus main odi nment "2) 5Next, referring to

Figures 12 angnhlap @m@tg&rveweelft%hed eﬁpgd;m@mo@f chB@opEEs ans
invention will be described. In this enbodinent, the cartridge 50 is

provi ded wi t hpaekéerséd | evethed éhpodigesonchiavers 4mallant angeer 472.
The first lever 471 has a force 10 receiving first portion 471c. The
second | ever 430phasnis fangd -recei vi ng second portion 470c, and
meshes with the gear 472. This structural arr%g:%errent can_nove the

second | ever by a BF ediridest aheEet nih thie GTOOLREE Y WhTch t he

first lever 'Sp52¥a€hs main assembly 100 and cartridge 50 are

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 60
significantly closer to the path of the cartridge 50

than the prior art, making it thereby possible to



15The gear 472 is a step gear nmade up of a portion (first portion)
whi ch engages with the first lever 471 and is nl in tooth count, and

a portion (@eedRsRertion) which engages with the secongi@y®soéki
and is n2 in tooth count. Thus, it is possible to anplify 20 the

di stance by which the first level 471 is poved by naking the tooth
count n2 of the second portion of the geé? 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 thigcenkadi Bpphrat@f efdiim@sisembilgur 8o 1 ajsrivfialle t he
cartridge 50 is inserted Into the apparatus nmain assenbly 100, the
second | ever 4Athend4 oneneifursthairt, hichet hercartedeigerg0 apPhaeatuahegdy t he
cartridge 50 is properly positioned relative to the apparatus main
assenbly 100 tpyresiséngamembeyetbosind doiteg pePLydhd Ieper KO féfce
receiving first 5 portion 471c begins to.receive extenQEJ force

(first extgrnéPSFGFEQfdfF8n¥?%%'ﬁFﬁiéﬁﬁF&ﬁpléﬁ,tﬁﬁT%dj éF?by moved
a0 A s BaLed B Baralioh MBI 283 A0ReTOF G6d RAZLYI A8 11!

portion 471c Ward-as”rndica e arrow nar gear
472 1s 10 rot }5;%% and gt Bl se ' 96 atd L Rf 1theog8ah147d GalsRs the

second | ever to nove upward. Thus,” i medi ately after the
cartridge 50 i Rrapgel Ynposstiganathdiyet Bemeasiohdge positioning

portion 10la, the second | ever
Further, when the car;ridge 50 is handled by a

user, or is transported alone, the force receiving

16 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 is 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 7lc by coming into contact
with the force receiving portion 71c. In other words,
the force receiving porticn 71c may be a staticnary
projection which projects from the cover 46. However,

25 i1if the force receiving portion 7lc is made stationary,
the force recei%ing portion 7l1c must be adjusted in

height to prevent the force receiving portion 71lc from



470 is in its outernost position as shown in Figure 15 12(b). Wen
the second lever 470 is in its outernost position, the force

recei ving \?8%39&9?1@1370(: of the | ever 470 receives the e)i’tceffﬁfdosﬁo%ﬁe
X e

(second external torce) fromthe rib 60y3 in the sane manner as
force receiving second portion 70c of the force 20 receiving second
menber 70 receives external force fromt4e rib 60y3 in the first
enbodi nent . Further, in this structural arrangenent, a coi
spring 473 is provided to ensure that the second | ever 470 al ways

returns to i?éoglgﬁggﬁxPQikk%%@'wIEﬁ tr& é¥iﬁ5@e&§&9rag§eﬁ§ﬁésign

follows: It is as that fromthe standpoi nt of apparatus

it is difficubpotenensuie thak rthgeCoMPONEHoftcdnenter egewhi ch the
slant 95 surface 60yl receives iS |large enough to return the force

recei ving por hppairA0c tadn bssembyiynadoposition (for exanple, if the
anount of the force necessary to pull cartridges (cartridge tray)
i ncreases). | fEmpddimesitwdr)ds, the provision of the coil spring 473 is

not mandatory, as it is not in the first enbadi ment. Thi s
enbodi nent® howeve¥exty [efi§e rdBgcEPEHINF ¢ Ier@fedde #BOH Thse where

the coil spring 473 i rovj.ded, | his case, unl .1 he resiljenc
of the 10 coi P]g%fﬁ]i"%edf . %d§m§ﬁ~§| fgré?%%r%ﬁﬁeéftr égivglggﬁ%% %%Pfhh!ee Y
elastic portigo AZldhi¢h (s andiadial Penb ehrtheadevar @71, the
force receiving FiTst menber 470 1s not allowed to nove. Therefore,
all that is ngegssdy WitH @ $etstheevel atinnshisecbatnweeten {10,ce Fl

which is
and a gear 472. The first lever 471 has a force

i0 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 n2 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 insertedrinto the

apparatus main assembly 100, the second lever 470



15 generated by the coil spring 473, and a force F2 which is
generated by the elastic nenber 471b, to be FI < F2. In this

enbodi nent wotfoew/gwessbri dge 450 is designed to be assenblme/ipdoosioerz4s
foll owi ng manner: First, the gear 472 is rotatably supported by the
cover 446 which 20 is firmy attached to,fhe bearing unit 445, and

t hen, the second | ever 470 and first lever 471 are attached so that
the two | evers nmesh with the correspondi ng portions of the gear 472.
The shape of the apparatus main assenbly in this enbodinment is the
sanme as that 2%mefirdsheigappar ale scareim dass &bl yrhen,t hihehi the

enbodi ment. Therefore, the force receiving portion which is necessary
to place the devsimpgentOr bf|properloomogdtiongdwrehatiee to the

phot osensitive drum or separating the devel opment roller fromthe
phot osensi t | vERRAFALUSsTERB 2FFFUANC 190 PietRECBANTTES 470,

O herwi se, this enhodi.nent is.th ame .as t.he first enbodi nt.. 5As
descri bed abod%QS%Q%?nFBPCBO¥E§: 3ﬁﬁ' aﬁ%&r%?ﬁgeiﬁe? TR é%%SE

1S iment is

the sanme ig eflgaliyenass Asgdaled rdae bl batePAROU IR . (fifhokhi S
wever, h t

enbodi nent,” h the distance by whic e second lever is noved
can be easily Lhanged kyr-ebangidg dHe gegectabh0140, had MR Heftebli r st

and second portions of the gear 472.

moved upward as indicated by an arrow mark F2. As the
force receiving first portion 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 positioned by the
cartridge positioning portion 10la, the second lever
470 is in its outermost position as shown in Figure

15 12 (k). 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



Also in this enbodi nent, when the cartridge tray is pulled out, the
force receiving nmenber 470 cones into contact with the slant surface

60y2. The gartridge tray is pulled out furthe
Wwo%ﬁm%ﬁ%g%b 470 i s pushed back into the devel opiten

recei ving secon

rpqﬂﬂ?oo&/ﬁ&zgﬁi t15

and stored therein, by being noved in the direction indicated by an

arrow mark F2 by the slanted surface 60y2 Therefore,

t he provision

of the return spring 473 is not mandatory. 20(Enbodi nent 3)
Next, referring to Figures 14 and 15, the third enbodi nent of the

present inventdQn wil F‘PQ? ﬂ%cﬁ%%}ret%g]swlgggéeéﬁ&? & d Q.2 Gasenuhere

the force receiving f

ongs’to a umunit 531. First,

the 25 net hod d@tcasseabling pde i odoeoi Ned hisi grkadipeeativhl | be
described. The cartridge in this enbodithent is designed so that a

force receivi ngofri esbnpeapers Stk ahbdubel 6figshd of aralr wacesistr$3io A
force receiving second nenber 570 and a connective rod 574 are
attached to apwdveradgsiddden(cattaicdoeerrsdb incyasisssd -wi i etlsgari ng
menber 545. Lastly, the devel opnent unit 541 5 and drumunit 531 are
connect ed By tR&dgovERe 5RO YIS iUhpifetbet ReltafRFinyd 5565 ot 1o

describe in nore detail the cartridge 5 i p, thi nbodi t with

reference to ﬁaﬁa?ggriﬂ a5 friloﬁi:gtl? ?8‘?1&%%%%@%&%@%4\,’“ a

proj ection 5180 of 10 t o, ARRAAL UDWBL DL ASSEIDING Ied0G3LATy 200 N
u

it opposes the drumunit.

s, the torce receiving first menber 571

is placed in thecdeHBE U ta S3dlse 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

elastic portion 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 F1 which is

15 generated by the coil spring 473, and a force FZ which

is generated by the elastic member 471b,

to be Fl1 < F2.

In this embodiment, the cartridge 450 is designed

to be assembled in the following 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



The drumunit is provided with the force receiving first nenber 571,
whi ch has a force 15 receiving first portion 571c and i s novabl e.

Further, t\® Midgigesipit is provided with a rod 571 and apEQiPRRBLEMS
rod 574. The connective rod 574 is rotationally novabl e about the

rotational axis 574a while renmaining in qgntact with the rod 571. The
20 devel opnent unit is provided with a fotce recei ving second nenber
570, which has an el ongated hole 570b and is rotationally novabl e
about a rotational axis 570a. Further, the opposite |engthw se end of
the connectivgikadthddphstdBdring tige QZhmi Soprospaed iwigt hha 25
projection (connective pin) which fits in the elongated hole of the
force receivi dgvedopnentrenbldrer5Tom 88e photoy¥esittive dapmyi e 550

is properly positioned relative to the apparatus main assenbly 101 by
the cartridgetpestiboh?®g Poraheosecond, 1evers bfte PERBFYIFRY il

ortion 571c begins to receive 5 external force (first external
Force) fron1tﬁ@%5?6P%EFiE%1§TB§?m?h8Fng?e%lfﬁ%‘%%%%éﬂfggeiving first

menber 571_begins to gsggﬁ%%k%%ogggsghée?ﬁkgg L icaty d?géag L @L row

mark | as 3hown in"Fi 9uf & e connecti v 4to

rotational ly gpvenid I0ndhG. it 66t k@B Eaheckmi serddidiochieaB) asndi cat ed
by an arrow mark m Thus, the force receiving second nenber 570 is

rotational |y mekediabewé fhet emdbidamahtaxim THia embbhimehtection to
nmove the opposite end portion of the 570 fromthe el ongated hole
570b, ar cuat ehypwiSeupwahne ,digtanedi bat ediby e ase@ndhedeken. 18i nce t he

curvature of the elongated hole 570b is such that . )
moved can be easily changed by changing the gear ratio

10 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 473 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



whil e the devel opnent roller is not in contact with the
phot osensitive drum the center of the curvature of the el ongated

hol e 570b ‘?@iﬁ@%ﬂ%‘%gw th the 20 rotational axis of the ﬁy&&@@gﬁgﬁom

unit 541. erefore, while the devel opment unit 541 is separat

the drumunit 531, the connective rod 574 is subjected to no | oad.
Also in this enbodinent, a return spring?{573) is provided. However,
the return spring 573 may 25 be elimnated by a desi gn change.

Also in this enbodi nent, the distance by which the force receiving

second menber bieﬁoﬁgg_egocéndﬂﬁn nae 539 .9reaticd haretiRendi stanee by
which the force reCeiving first menber is noved, by properly

sel ecting thepleayerageoratd @ dfordrhetdeanecdi ¥4 raxk duuddned, tbnat hi s
enbodi ment, when the cartridge 5 tray is pulled out, the force
recei vi ng neneeres70646omdhemt aheontaet %34 hist Heoiskednwishréace 60y2
as does the force receiving first nenber 70 in the first enpbodi nment.
Then, as the dgprihdgeempex 345 pubpeblyuttheudeysiorrgats ppée 541
recei ving second nmenber 570 js 10 pushed _back into the d | pprrent
Uni t 541 t8 b@TSt BFER WREY et AP BEPAGCRBNERY | TS 1T 8ct R
opposite fromthe dLéegﬁion iQ%kP tgggby the arrow mark n. Therefore,
g

t he provisionchp%ﬁe ret%r?ﬁ%%rl “is not mandatory. 15

To describe in more detail the cartridge 550 in

this embodiment with reference to Figures 14 and 15,
first, referring to 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 a rod 571 and a
connective rod 574. The connective rod 574 is
rotationally movable 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 is rotationally movable about a rotational axis
570a. Further, the opposite lengthwise end of the
connective rod 574 from the rod 571 is provided with a

25 projection (connective pin) which fits in the
elongated hole of the force receiving sécond member

570.



(1 NDUSTRI AL APPLI CABI LI TY] According to the present invention,
it is possible to reduce in size a process cartridge, the

el ect r opho{y@aiaddk B9 Phot osensi tive drum and 20 devel opngfgspa@isleirsPf
whi ch can be placed in contact with, or separated from each other

It is also possible to reduce in size an glectrophotographic i mge
form ng apparatus which enpl oys the abovéfrent i oned process cartridge.
Further, it is 25 possible to structure an el ectrophot ographi c i mage
form ng apparatus so that its force receiving apparatus for .
separating the devehepnend catt:dErdda GH0 368 phepet kbetpayihdibogdaphi ¢
phot osensitive drumis unlikely to be danaged while the

abovenent i onedelrdd@ssto stimmiiped diysamasar assembly tiHndHyorthed al one.
Whil e the invention has been described with 5 reference to the
structures di $er6séd9RePeFtiqning nogtieBntPhad e thiFGetail s set

forth, and this application is inten tpo cover, such nodifications
or changes asrﬁ§fggéﬁﬂ f?ﬁquﬁﬁ%ﬂﬁuggggegegfn§h%9i?ﬁﬁ%&ygnents or the

scope of tge %%EE%%%Tgf8£é%rﬁ%i£§% external force) from the

projection 5180. Therefore, the force receiving first
member 571 begins to be moved in the direction |
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 rotationally 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 rotational 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. Also 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 1s moved can be made



51 C ains 1. A process cartridge detachably nountable to a
mai n assenbly of an el ectrophot ographic image form ng apparat us,
conprisingwoqﬂp%hﬁggrophotographic phot osensi tive druMperypaoosiosadss
devel opi ng roll"er configured and positioned to devel op an
electrostatic latent image fornmed on said el ectrophot.ographic
phot osensitive drum a drum frame supportd ng said el ectrophot ographic
phot osensitive drum a devel oping frame supporting said
devel oping roller, said devel oping frane being novable relative to
sai d drum frang.and, capabl €,0failakindg ByCRRIACTING RAYL iraBei fi g ch
sai d devel opi g foller is in contact mnyh sai d el ectrophot ogr aphi c
phot osensi ti ve i@sdMmanbe A SPafd@, P8y bropet Ny Wi i iSaigd tdevel opi ng
roller is spaced from said el ectrophot ographi c photosensitive drum
and a leortraga- tokt he-@ohsild aredecbhvactabl e to the main
assenbly to position said process cartridge relative to the main
assenbl y when sai dEprbeess arthiisdgebpdimnenht etharo thse cratriasenbl v;
a force receiving device including a _first force rece&&ing ggrtion
GEca

confi gur ed>and pdsifi BretPd PHecdNFe FaTFFr EECXEEIh &€ nd a
second force receiving portio rovided | [ LbtLon n
sai d portion- CSMRE. HRED oL 20 w&tﬁ !t:gg %f%m? gﬂzggé%e %zgc%%ddéé?

pOSI (W] opecf confi gur e (0] I’?CQI ve a . (
external forcep WagLel nré@éfifiﬁﬁ;c%qsi%sﬁbéﬁom Vi@ HROKL i-gR i S

novabl e relative to said devel oping frame, wherein said second force
recei vi ng por tein@bdiSept ACGHen) asStld =t peket keayr esrmel bl fauem an
operating position provided by said first force receiving portion
recei vi ng t he flurtberexties nidrdeooneeeheliow setehd ewoderf 87€eisecei vi ng
portion, and is novable fromthe stand-by position;to the operating

position flér BY¢PAG BAFH HERIWS A§VELaRBeRt dHitthe ‘dohtabei Agered

o ; ¢ i o o
bove the ot ardeEbohoort [orinc, TR edl tn bbb 1 Orce Tt SEBPSERG. BV on
(s projected heyopd:gol o HHJ:A6R A nhatle PLAGRSSiGA bl dfit MiRR 54l d

second force recerving portion i1s in the operating position, an
wherein a di sk8BCBrolvNsBory st itk rdihiest s9Rind UGl whikch said
second force receliving portion noves fromthe stand-by position to

t he operati ngmposatéon.is |arger than a distance, in the vertical
direction, through which said first force receiving portion is noved
by the fi A8t external force. 2. A process cartridge according
to claim1, erein said force r i &ng device includes a first

| ever menber probYPaBytaw (H '9§B&£§i¥ force receiving portion, a

rotatable gear ”E”RééoﬁﬁﬁﬂgﬁﬁgﬁWEtBréé%ﬁkfiﬁéﬁnéﬁWErit525

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



menber, and a second | ever nenber provided with said second force
receiving portion and novabl e through engagenent with said gear
nmenber . W0 2000095158 Process cartridge according to cl apdfeaoodenel n
said force receiving device includes a first |ever nmenber provided
with said first force receiving portion,_and a second | ever nenber
provided with said second force receivina)portion, whi ch is rotatable
about a rotational center in interrelation with novenent of said
first | ever menber. 4. A process cartridge according to claim
1, wherein saicflef &I st f O JRERINMICN@hpabsensi t Sveprarvinddd on sai d
drum frane. 5. A process cartridge according to claim1
wherei n sai d twoildgelgced haglamdesk whg Lpr bhvé detb tamesdiigngevel opi ng
frame. 6. A process cartridge according to claim1, wherein
said first fopseceasetvikanderd ikvh acHfifict X the MR TPRAESEADRYORE - t he
apparatus and recejves the first external force when said, process
cartridge i s nount 83119 ?Wﬁa%ﬁﬁq?ﬁi?§ehﬂFyb%?ntﬁ%f%ﬁﬁ£§FgF&§B

7. A process cartridge accardi t i wher g i d.seecgnd
force rece?vi58f85???%n€?eéﬁﬁ\éﬁ%%ﬁ%&gégcg%%c%xterﬁgﬁx%g?cé%fggn1a
force applyi ng peapssproyided HvRkLY 1knstherdmin), assemdliy of the
appar at us when sai d process cartridge is nounted to the main assenbly
of the apparabgplication is SntArdicCesscoast rsdge raetidridiangohs ekaim
6, wherein said first force receiving portion receives the first

ext ernal forcehatgas| anenasicmefvishiid phecessrezas didddel ower t han
an upper side of said process cartridge by contacting the main
assenbl y of tABPAPPAReRES O the scopg of Bheckesl UMY id§é™Sccor di ng
to claim1, wherein said process cartridge is detachably nountable to
said'nainlgssenbly of the apparatus through an opening provided in
the main assenbly of the el ectrophot ographic image form ng apparat us
in a substantially horizontal direction crossing with an axi al
direction of said el ectrophotographi c photosensitive drum

10. A process cartridge according to claim1, wherein the main
assenbly of the apparatus includes a drawer nenber novabl e between an
53 inside nmounting position and a retracted position in which said
process cartridge is nountable thereon.



11. A process cartridge according to claim1, wherein said second
force receiving portion permts, in the stand-by position, said
process cartridge to enter the nmain assenbly of the apparatus, and is
noved to the operating position fromthe stand-by position when said
process cartridge is mounted to the main assenbly of the apparatus.
12. A process cartridge according to &l aim1, wherein said drumfrane
and sai d devel opi(Jiginty ane are rotatable relative to each ot her about
a rotation axis, and said second force receiving portion is nore

<t and by’ Sé"éite?.eoA"ﬁaﬁro%@%a&@g% FRB R GR R la sep O

claim 7, @helesiraphotesianiic imagefialipg apRAMILS COMPTREIE e recei vi ng
portion is | argeanteksir tograplsiaiphiotosessitiverdsem; ecei vi ng portion in

a dir egt i on t ovapdetelopinerdlplcphfiguraid@el positioned to débblopfapr ocess
cartridge r

r ot at abl ye%g&@gtgfh@?a (%Igtnl g%e\';?gﬁ'gr umﬁb%iﬂg%efggpmtﬁgﬁgh%%h&%%ﬁﬁ%

15. A pro@@% cartridge according to claiml vvheref\l n ﬁal d de\(el opi ng

frame supports r@dauabirgmesuapering s A cirgphetogkap HOSBNBEES i ng.
16. An el éatm;ophot ographi ¢ i mage form ng apparatus for formng an

i mage on a recorgld@gef% 1% fidne SuphErtRPaididevelopifiy foileﬁ%md
(i) a nov

Dor ti on: ﬁ)qé% Eer%éj}ﬂo %Iatln? td sAdEuth ﬁ‘érzl%cart ra.figﬁ'fe

(iv) sai dabigaCaTaging pagboRda Mg a@ﬁn@%ﬁicuf FTEF o ponfafh i

neans, sadadd plestrepbotograntia @botqsems;am FUTR R0 %snacmﬂqm%g%ym c

phot osenswhichesaild developing rolleniskpaetd fiiomg saidl dlestraphotograpkid and

posi ti Onﬁ[%dtgséii@ﬁﬁ}muﬁp #lgectrostatic latent inmge formed on said

el ectroptiot ogr aphi G, pap! {88 BstitotedUcictable to the main assembly to
position sald process cartridge relative to the main assembly when said
process cartridge is mounted to the main assembly;

a force receiving device including a first force receiving portion
configured and positioned to receive a first external force and a second force
receiving portion, provided at a higher position than said

_portion-to-be-positioned, configured to receive a second external force,
wherein said second force receiving portion is movable relative to said
developing frame, wherein said second force receiving portion is placed ina
stand-by position retracted from an operating position provided by said first
force receiving portion receiving the first external force below said second
force receiving portion, and is movable from the stand-by position;to the
operating position for moving said developing frame from the contacting
position to the spacing position, wherein the operating position is above the
stand-by position, and said second force receiving portion is projected
beyond a top surface of said process cartridge when said second force
receiving portion is in the operating position, and wherein a distance, in a
vertical direction, through which said second force receiving portion moves
from the stand-by position to the operating position is larger than a distance,
in the vertical direction, through which said first force receiving portion is
moved by the first external force.

2. A process cartridge according to claim I, wherein said force
receiving device includes a first lever member provided with said first force
receiving portion, a rotatable gear member engaging with said first lever



54 devel oping franme being novable relative to said drumfrane and

bei ng capabl e of taking a contacting position in which said

devel oping roller is in contact with said el ectrophot ographic

phot osensitive drumand a spacing position in which said devel opi ng

roller is spaced fromsaid el ectrophot ographi c photosensitive drum

a portion-to-be-positioned contacted D the nmain assenbly to position

said process cartridge relative to the main assenbly when said

Preggessncmémbéigmmase@@m péize}metiﬁteer bﬁld%&siﬁﬂﬂ‘?baid secoxtldforc@ forcered
iving, [ l.gu

and posrt|%%%%ﬁgéhﬁéé%gbgggﬁﬁﬁﬂéﬁﬁ rﬂa 3%§e §£H§%Bgn&§g;

cartridge is mounted to the main assenbly of said electrophotographic

i mage forning apfarfapresssanartddgeemondingrtoslaisr b whergimsaidiforce

provi ded adcetvihpgheicedasividesn firvpleverindniter rovided with sl Firkt fope,

configuregd éﬁgvzhg H{ém, %nﬂ’i&i%rriﬁ‘ém ﬁJVM@Pﬁtﬁ's‘%ﬁ Scohd

appl yi ng % sai a?o 0 orcog rg@rcvh@gygorti on is
novabl e r qrge[r%@ BEHR O'a’e g@ ¥ 'fltrli 3 nd force
recei vi ngmé%ﬁfﬁ abAn;vEith, F&E@@Qm ebé%ﬁm &n retracted from an
operating position provr ded by sai d first force receiving portion

recei.ving the fi MSWWM e:ﬁ:cbﬁhﬁ t§@l£n§?0\ﬁ>ﬂé}eirﬁ§£ﬂ\ﬂr§l9force

portion, gw‘lﬁ h:ﬁléc{l& él tion to the pperating
position r sai eve op1 ng rarre om t he contacting

position to the spacrng posi tion, wherein the operating position is
above the stand- By ApRrecesseartridae %’&Dﬂj@gé@ﬁbﬂlﬁbﬁd@hﬁb@ma}d #erceor ti on
i s proj ecteedivipg davica it ppovdded eneaidlf deseiabipg demss cartri dge when said
second force receiving portion isin the operating posi tion, and

wherernadrstane i
second force, recgi vr cf‘ir&id%oa\?ggfcﬁﬁ%ﬁ? 9& %éaé@iﬁiﬁggr(feo
t he opera‘ichlg%gpm%c aﬁ’té A A ey @qurﬂ rrF‘Ff‘d&i’S

di r ect i orthetiiisbergamahforeesuhen said progess eartridge is mongtegdethemais noved
by the fiassembky of tirel affparates. and (vi) feeding neans for feeding the

recording material. 17. An appar atus according to claim16,
wh id firgt,f

rtern forcs o AL SRR T
an upper SrtfelqGFIdag §O %@?”ﬂeﬁﬂf‘?? %r&ﬁ 47 RO n

assenbl y applgiagdnegisapravided movably in t emm asgephlx he@pmramag to

cl ai m 16, whiresaidpreedsd cariokigsss oanmtédigethe snaiataastablyyofihent abl e to
sai d nmai g, gl y of said apparatus through an opening provided in
the mai n assenbl y of said el ect r ophot ographi ¢ i nage form ng appar at us
in a substanti al hori zont irecti r axi al ction
of said el ectrop dﬁp‘éﬁi"‘@ ’5Ld§eﬁﬁ8?16€%§q Oﬁiggquﬂ}ﬁrem said grSt 9rcCan
appar at ugeeelyBrgpogiongeseiesihesfirshasicanal forne st lovwes selanisaid sai d
appar at usprooedsuaeisidgedowee thanearbeppereudhb Bsdie prewess aartiidge Yg nount i ng
posi tion C@@l@a@,ﬂgqhéwlﬁ%@@ﬁb;yi @ﬂhb@ waﬁﬁg sai d process cartridge is

nount abl e t her eon. . An appar at us accordi ng to claim 16,
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of said %@élﬁfcﬁ‘fh‘é%ogiaphlc image forming apparatus in a substantially horizontal
direction crossing with an axial direction of said electrophotographic
photosensitive drum.

10. A process cartridge according to claim I, wherein the main
assembly of the apparatus includes a drawer member movable between an
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inside mounting position and a retracted position in which said process
cartridge is mountable thereon.

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

12. A process. cartridge according to claim 1, wherein said drum
frame and said developing frame are rotatable relative to each other about a
rotation axis, and said second force receiving portion is more remote from
" the rotation axis in the operating position than in the stand-by position.

13. A process cartridge according to claim 7, wherein a moving
distance of said second [orce receiving portion is larger than that of said first
force receiving portion in a direction toward a force applying member.

14. A process cartridge according to claim 1, wherein said drum
frame supports rotatably said photosensitive drum by way of a covering
member.

15. A process cartridge according to claim 1, wherein said
developing frame supports rotatably said developing roller by way of a
bearing.

16. An electrophotographic image forming apparatus for forming
an image on a recording material, said apparatus comprising:

(i) a movable force applying member;

(ii) a main assembly contact portion;

(iii) mounting means for mounting a process cartridge;

(iv) said process cartridge mounted demountably to said mounting
means, said process cartridge including:

an electrophotographic photosensitive drum;

a developing roller configured and positioned to develop an
electrostatic latent image formed on said electrophotographic photosensitive

drum;
a drum frame supporting said electrophotographic photosensitive

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

a portion-to-be-positioned contacted to the main assembly to
position said process cartridge relative to the main assembly when said
process cartridge is mounted to the main assembly;

a force receiving device including a first force receiving portion
configured and positioned to receive a first external force when said process
cartridge is mounted to the main assembly of said electrophotographic image
forming apparatus, and a second force receiving portion, provided at a higher
position than said portion-to-be- positioned, configured to receive a second
external force when said force applying member moves, wherein said second
force receiving portion is movable relative to said developing frame, wherein
said second force receiving portion is placed in a stand-by position retracted
from an operating position provided by said first force receiving portion
" receiving the first external force below said second receiving portion, and is
movable from the stand-by position to the operating position for moving said
developing frame from the contacting position to the spacing position,
wherein the operating position is above the stand-by position, and said
second force receiving portion is projected beyond a top surface of said
process cartridge when said second force receiving portion is in the operating
position, and wherein a distance, in a vertical direction, through which said
second force receiving portion moves from the stand-by position to the
operating position is larger than a distance, in a vertical direction, through
which said first force receiving portion is moved by the first external force;

and
(vi) feeding means for feeding the recording material.

17. An apparatus according to claim 16, wherein said first force
receiving portion receives the first external force at a lower side of said
process cartridge lower than an upper side of said process cartridge by
contacting the main assembly of said apparatus.

18. An apparatus according to claim 16, wherein said process
cartridge is detachably mountable to said main assembly of said apparatus
through an opening provided in the main assembly of said
electrophotographic image forming apparatus in a substantially horizontal
direction crossing an axial direction of said electrophotographic
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photosensitive drum.

19. An apparatus according to claim 16, wherein the main
assembly of said apparatus includes a drawer member movable between an
inside mounting position and a refracted position in which said process
cartridge is mountable thereon.

20. An apparatus according to claim 16, wherein said second force
receiving portion permits, in the stand-by position, said process cartridge to
enter the main assembly of said apparatus, and is moved to the operating
position from the stand-by position when said process cartridge is mounted
to the main assembly of said apparatus.



