1 DESCRI PTI ON PROCESS CARTRI DGE AND | MAGE FORM NG APPARATUS

5[ TECHNI CAL FI ELD] The present invention relates to a
process cartridge in which an el ectrophot ographi c photosensitive drum
and a developing roller actable on the el ectrophot ographic

phot osensitive drum which are 10 contactaple to each other and
spaceabl e from each other, and an el ectrophot ographi c i mage form ng
apparatus to which said process cartridge is detachably nountable. 15
[ BACKGROUND ART] In an i mage forning apparatus usi ng an

el ectr ophot ographi ¢ i nage form ng pr@%ﬁgngé Brocess cartridge type
is conventional wherein an el ectrophotographic photosensitive drum
and a 20 devel oping roller actable on the el ectrophot ographic

phot osensi ti ve dr URRACESMIARTRIDEN ANIA INRGE eSSRMIAGE Abdgea®tat achabl y
nountable to a main assenbly of the inmage form ng apparatus. Wth the
process cartridge type, the nmaintenance operation of the 25 apparatus

can be carrged ?€¢ [ ffggﬁ rﬁthout the service person. Therefore,
t he process cat %%@*ﬁyﬁ B widely used in the field of
el ect rophot ographi ¢ . 2nl AALERRr ThG ARPALEIUEes to 2 procdliEN the
i mge formng operation i's carried out, the developing rolTer is kept
urged to the etettriopRotiagwapth carpkotesefnsiddogeaghidn at a
photosensitive drum and a developing roller actable on
the electrophotographic photosensitive drum which are
10 contactable to each other and spaceable from each
other, and an electrophotographic image forming

apparatus to which said process cartridge is

detachably mountable,.

15 [BACKGROUND ART]

In an image forming apparatus using an
electreophotographic image forming process, a process
cartridge type is conventional wherein an
electrophotegraphic photosensitive drum and a

20 developing roller actable on the electrophotegraphic
photosensitive drum are unified into a process
cartridge detachably mountable to a main assembly of
the image forming apparatus. With the process
cartridge type, the maintenance operation of the

25 apparatus can be carried out in eifect without the
service person. Therefore, the process cartridge type

is widely used in the field of electrophotographic



5 predeterm ned pressure. In a contact devel oping systemin which a
developing roller is contacted to the photosensitive drumduring the
devel opi ng operation, an elastic |layer of the developing roller is in
contact to the surface of the photosensitive drumat 10 the
predet er mi ned pressure. Theref org, when the process
cartridge is not used for a long termwith the process cartridge kept
nounted to the nain assenbly of the i mage form ng apparatus, the

el astic layer of the_developing roller 15 may be deforned. If this

occurs,_non-unfﬁ%?ﬁifﬁnﬁﬂyiF@ggF?t?%rthe formed i mage. Since the
devel oping roller is gaohacied {0t R RN %@i‘%lt&bl‘(eigrég}}[rﬁgd out,

devel oper nmay be deposited fromthe developing roller to

phot osensi ti ve tdeutevaddadt kel péotizseastt bvgeLGadrtm and t he

devel oping roller are rotated in contact with each other even when

t he devel opi ngeépekrerhatdosanbic ceratioegnaltive drum at As a structure
for solving.the problem there is proyided an _inage form ng apparatus
i n whi ch whin BECORETHUSE POPATRE opbh &t |6 28 gt EHiT I gdSbater a
mechani sm act @ {REPIOCRYS168{4d 1:498e}0; SRAGH Aheqdeyelaping rol | er
fromthe el ectrophotographic photosensitive drum (Japanese Lai d-open
Pat ent Appl i caphotio 2603-t16é49P)m during theldeddlepappaspdtscidingcl osed
in this publication, four process cartridges are denountably nounted
to the 5 mai n aBsekmiticoflayhe ¢hede Hoved el perdeysis THe process

cartridge conprises .a .photosensitive er. uni t _havyin

ohot osensi £ 1 veCHE TS At CHSGRUE AT B8 OF tPAThsSaRRar TP i et
developinglgolkﬁgcéggdg¥%ghyn9&cbgéyygrgp t he photosensitive nmenber
unit. By noving 10 a spacing plate provided in the main assenbly of
the image form ng appahéateoren WhesetHeL@aoreny Poridiaept ovhgaed in
the devel oping unit receives a force fromthe spacing plate. By

movi ng the devesepiiny @nilendetens v thothh e Phvisesepstridee renber

unit, the mounted to the main assembly of the image forming

apparatus, the elastic layer of the developing roller
15 may be deformed. If this occurs, non-uniformity may
result in the formed image. Since the developing
roller is contacted to the photosensitive drum, a
developer may be deposited from the developing roller
to the photeosensitive drum. Since the photosensitive
20 drum and the developing roller are rotated in contact
with each other even when the developing operation is
not carried out.
As a structure for solving the problem, there
is provided an image forming apparatus in which when
25 the image forming operation is not carried out, a
mechanism act on the process cartridge to space the

developing roller from the electrophotcgraphic



15 devel oping roller noves away fromthe photosensitive drum In the
conventional exanple, the force receiving portion for spacing the
devel oping roller fromthe photosensitive drumis projected fromthe
20 outer configuration of the developing unit. Therefore, when the
user handl es the process cartridge, and/ oy when the process cartridge
is transported, the force receiving portion tends to be danaged. The
exi stence of the force receiving portion may object to 25 downsi zi ng
of the process cartridge in which the el ectrophotographic

phot osensi t i ve PAPLATAMI tive devel bfnegese| Lerd-arrencdatant abl e to each

other and 4 spaceable fr a t her and the main assenbly of the
i mge form ng %BB f%?ﬁ%”l%%&ﬁrga7¥%£'process cartridge is detachably

mount abl e. 5 [ Dl SCLOSYRE.AE T LMWENT DNoseq 5 ons SeRTSLRELY, 1t

is a principal object of the present invention to provide a dowisi zed
process cartri dgeriprodesshchbher edrot hopheéRamaphic phatsersi thye
drum and the devel oping roller are 10 contactable to each other and
spaceabl e fPonfesRProidredvand theldwagezéorwirer eppphatogr aphéc i nage

form ng apparatus to which,the process cartridge is detachably
nount abl e. It Pgo%ﬁﬁﬁIﬁﬁF%SB?@%ﬁRHPrﬁﬁESp?égﬁﬁfgﬁﬁ§éF&Y?m*eT§eFo

provi de a procggse Gaffikigdgeshd Much i he &%éﬁﬁikﬂﬁhgtééﬂéﬁ%gkﬁg
phot osensitive drum and 't he
unit for supporting the developing roller swingably
provided in the photosensitive member unit. By moving
10 a spacing plate provided in the main assembly of the
image forming apparatus, a force receiving portion
provided in the developing unit receives a force from
the spacing plate. By moving the developing unit
relative to the photosensitive member unit, the
15 developing roller moves away from the photosensitive
drum.

In the conventional example, the force
receiving portion for spacing the developing roller
from the photosensitive drum is projected from the

20 outer configuration of the developing unit. Therefore,
when the user handles the process cartridge, and/or
when the process cartridge is transported, the force
receiving portion tends to be damaged. The existence
of the force receiving portion may object to

25 downsizing of the process cartridge in which the
electrophotographic photosensitive drum and the

developing roller are contactable to each other and



devel oping roller are contactable to each other and spaceable from
each other with which when the process cartridge is handled , or when
the process cartridge 20 is transported, the force receiving portion
i s not damaged. According to an aspect of the present
invention, there is provided a process cagtridge detachably nountable
to a main assenbly of an el ectrophotographic 25 i mage form ng
apparatus, the main assenbly including an opening, a door novable

between a cl ose position_for closing the opening and an open_position
for  opening tHWECEPRAT NEE ™ PSP C@appri BAYT ATSFBRDEr V&bl e

or b L
posi 11 on and a LEEanAc sk SRarrEat roh ARk A SRt § S, ng

force froma 5;dr i¥tREHLSOLY GRunsAbLE Process cartridge conprising an
el ectr ophot ographi ¢ photosensitive drum a developing roller for
devel oping an electrostatic |latent imge forned on said
electrophotogrjﬁhic ghotosensitive dr%gk&a drumunit containing said

el ect r ophot 8gr dPAPELID B o JERSFYVRE }¥Mdm  a devel opi ng unit whi ch
contai ns said devel opi,ng .ol | er aqq Y@ié*béfﬁcgpgébéﬁ'éé%‘@%i¥ﬁet° sai d
& Yol € bé

drumunit such that developing-r er i s nova en a contact
position in whighssat dikleupliopi BY prlvige hSa&YEdELgdrbeesai d 15

el ectr ophot ographi ¢ phot osensitive drumand a spaced position in

whi ch sai d devekopiidpe old ethich sipacddcktrophsiaraghdct r ophot ogr aphi c
phot osensitive drum and a faorce receiving device including a first
force receivi ngNBEPETOH To° FEERIAAhF S FEVRE R EMTOhESF i<t 20 force

appl i cat | 09, TeBer. by iy QPOL AT oS0 Q0L I LAMILNG gReRL 0ST Li on Lo

the close position in the st process cartridge i s nounted to

the main assenbkyepfaidie appasaiits diRcevephd ey @pRRENEnaghd a second
force receiving portion novable froma stand-by 25 position by

novenent of safdriinstafrereduseceiwiiny poetpordss aatbridye deei ved
fromthe first force application menber, wherein said second force
detachably mountable.
| It is another object of the present invention
15 to provide & process cartridge in which the
electrophotographic photosensitive drum and the
developing roller are contactable to each other and
spaceable from each other with which when the process
cartridge is handled , ox when the process cartridge
20 is transported, the force receiving portion is not
damaged.

According to an aspect of the present invention,
there is provided a process cartridge detachably
mountable to a main assembly of an electrophotographic

25 1image forming apparatus, the main assembly including

an opening, a dcoor movable between a close position

for closing the opening and an open positicon fox



receiving portion takes a projected position for receiving a force
fromthe second force application nenber to nove said devel opi ng unit
fromthe contact position to the spaced position, the projected 5
position being higher than the stand-by position. Accordi ng
to another aspect of the present invention, there is provided an

el ectrophot ographi c i mage form ng apparatus for formng an i mage on a
recording material, to which a process cartridge is 10 detachably
mount abl e, said apparatus conprising (i) an opening; (ii) a door
novabl e bet weeRPE¢NPsEHEFINHLBA- fort Id156s fAECS AP lépehi oy wev¥esn open
position for openi sai.d opening; (Jdi.l first force application
nenber novabl e%\?\,ivflﬁgerro‘f/let?r‘eﬁr{%‘rﬁle‘g%io(f &%%rg??%rﬁﬁc?‘?e%&‘% 9p¥h position
to the close peskiitom dd Wheac38saN hoQk €€oRRMd GaLtEOPn gL Mmovabl e
by a driving force froma driving source; (v) nounting nmeans for

det achabl y nouepphicat jpnoeesbert andwabdgeby sai dkipriage§srearidomdge

i ncl udi ng, an el ectrophot ographi ¢ 20 photosensitive drum a

devel opi ng Pol FEEVIRG SRVEPopPaifs diroskast eostdidos Farpntsingage f or med
ot osensi tive drum [

on said el ectrophot ographi ¢ Q 2N irum a drumunit, _
cont ai ni ng sai 6 el ¢ ro%ﬁgtrgg LpHCEREEOEERS RVR of u%%ve C8&%281 opi ng
uni t which contginse Zi%xsagqeﬂg%ﬁ{%g@&qnglée&;!@gtﬁ@@ P@k&& I i$hagRVabl e
relative to said drumunit such that developing roller 1Is novable
bet ween a cont &ctmgabsirt iserdi alediieiphsabdraphic photosensitive
drum; a drum unit containing said electrophotographic
10 photosensitive drum; a developing unit which contains
sald developing roller and which is movable relative
to said drum unit such that developing roller is
movable between a contact position in which said
developing roller is contacted to said
15 electrophotographic photosensitive drum and a spaced
position in which said developing roller is spaced
from said electrophotegraphic photosensitive drum; and
a force receiving device including a first force
receiving portion for receiving a force from the first
20 force application member by movement of said door from
the open position to the close pesition in the state
that process cartridge is mounted to the main assembly
of the apparatus through the opening, and a second
force receiving portion movable from a stand-by
25 position by movement of said first force receiving

portion by a force received from the first force

application member, wherein said second force



developing roller is contacted to said el ectrophot ographic

phot osensitive drumand a spaced position in which said devel opi ng
roller is spaced from said el ectrophotographi c photosensitive drum
and 5 a force receiving device including a first force receiving
portion for receiving a force fromthe figst force application nenber
by novenent of said door fromthe open position to the close position
in the state that process cartridge is nounted to a nain assenbly 10
of the apparatus throqgh t he openjing, and, ,a second force_receivVving

porti on Movabl &SPPORT S0 dieiaoBy LPEST 1 ARG IBV AT 10F SR d i rst
force receiving.porhian DycacLOELs, H8EeLUend rAPLNS,hi fole {ar ce

appl i cation nenber, erein said second force 15 recelving portion
takes a proj echeflbppstd indvel 0kid efRiclicpdnd HOIC&rbmoohd heorseeand
force application menber to nove said developing unit fromthe

cont act positi eastblehespacedrpos tiosatiohe Preojpeetedtgdsi ti on bei ng
hi gher than the stapd- _%ps'tion; and 20 feeding means for feeding

the recordi g RAFEFT Peing nighey,ddanyfie otaidbwj BeESEi9at ures and
d t f th i i i t
agvant ages 0 e pm?g?{’%‘%\nmr?g%:?;%"méll a@%%?gfcﬂfm&?e %g@@%g@ upon a

consi deration of the scriptionto e preferre

enbodi nent s of ihhen2br esent iHvethiiaddt aked ddtrepRbtibgtdgiicwi th the
acconpanyi ng drawi ngs. [BRI EF DESCRI PTI ON OF THE DRAW NGS]

Figure 1 illustragesfanjegeppparsaimsndeneficrmingarneivete ophat ogr aphi c

i mage form ng apparatus according to a first enbodi nent of the
present 5 | nveﬁgg ing materiag; giﬁé’hicpsaap%oé:(‘?fa?oﬁa’ftﬁ% dof a

process cagyri dge.AeRAY hlnt H1die LibsLpflhAtiBBhoPLs 1P @5 eafN!

opening; (ii) a door movable between a close position
for closing said opening and an open position for
opening said opening; {iii) a first force application
member movable with movement of said door from the

15 open position to the close position; (iv) a second
force applicaticn member movable by a driving force
from a driving source; (v) mounting means for
detachably mounting a process cartridge, said process
cartridge including, an electrophotographic

20 photosensitive drum, a developing roller for
developing an electrostatic latent image formed on
sald electrophotographic photosensitive drum, a drum
unit containing said electrophotographic
photosensitive drum, a developing unit which contains

25 said developing roller and which is movable relative

to said drum unit such that developing roller is

movable between a contact position in which said



Figure 3 illustrates a general arrangenent of 10 an
el ectrophot ographi ¢ i mage form ng apparatus according to a first

enbodi nent of the present invention. Figure 4 illustrates
exchange of a process cartridge according to the first enbodi nent of
the 15 present invention. Figure.5 is a sectional view of

the process cartridge as seen in the direttion of an axial direction
of the photosensitive drumaccording to the first enbodi nent of the
present invention. 20Figure 6 is a sectional view of the process
cartridge as séEvelaring ilrlest foncoitamtedxtal safid ecti on of. the

phot osensi tive ﬂru acgordié% to the first enbodi nent of the present
i nvention. Fi gir&S7TPRAQLEEPRIAaPNGTWRNSEEL TR PrBcese 255R365% i dge

as seen in the dik i O : | &l 5 dir i f, the_p sensitive
drun1accordingpggaﬁﬁ%hf?}g%lggbgéyﬁéﬁ%%égﬁ%%gqﬁgéggnﬁsi é%cfon.
Figure 8 is a seechi onbd aliceWrephbiidy Ri0EeSshesddnisdgevasdSagn ahg t he
direction of an axial direction of the photosensitive drum according
to the firsf eabbdraeneasfiivihe geesentinchvéing en fisFtgiveced is a
perspective view of the process_cartridge as seen fromdrives side

according to t hE°FTFE19 diF5dPHehtr cTeEREIRY B RECrnlEMR | die first
Fi 10 | e i : f
i gure is arpeLs ﬂl‘é%t‘ibﬁ‘é‘fn%e%‘%gpﬂw%%%@%tc%%t g%ﬂgedoaogf %?‘?H rom

the drive side according to t t ment e preseén

i nventi on. the opdr @asetldni o arReE3Ipestios tbaWi Bf tidI& pkacess
cartridge as seen froma non-driving side according to the first
enbodi nent t hethreswmcssgvenrtobdge is mounted Eiogar @al@ dsseably

per spective vigﬁlgi the process 15 cartridge as seen froma

non-dri vi ng®si THEINGED TPy S o FenERE MR FHE%ENt

i nvention. force receiving portion movable from a stand-by
position by movement of said first force receiving
portion by a force received from the first force
application member, wherein said second force

15 receiving portion takes a projected position for
receiving a force from the second force application
member to move said developing unit Ffrom the contact
position to the spaced position, the projected
position being higher than the stand-by position; and

20 feeding means for feeding the recording material.

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

25 present invention taken in conjunction with the

accompanying drawings.



Figure 13 is a perspective view of the process cartridge as seen from
a non-driving side according to the first enbodi nent the present

i nvention. 20Figure 14 is a perspective view of the process cartridge
as seen froma non-driving side according to the first enbodi ment the

present invention. Figure 15 is @ perspective view showi ng a
force receiving device of the process cartridge according to 25 the
first enbodi ment of the present invention. Figure 16 is a

per spective vieM/shomﬁngqa force receiving device of the process

cartridge accor gt BESGRIRTHON PFstHke FHERt of the present
e Fon g T Lo A BSAREELYE L on a2 o oo

recei ving device of the”process cartri e

enbodi ment of the peesesthdddeeabhof. ifkdd GUERidP dopadab8ESpPECtive

vi ew showi ng a force receiving device of the process cartridge
accordi ng to thecbirdétg ebadifient efbddimeptesenthd mpresenon.

Figure 19 is a perspective view show ng a force receiving device of

t he process >cart¥flgeaccording to 10 the first enbodi nent of the
present invention. : igure i perspective view show ng a
force receiving devicglgPr?ng%?gbgégt%%? rfd&g 3§€%ﬁﬁfﬁﬁsfo t he
first embodi merkrebidde LsARhgl Ayeilld @RrsEl GiHRIiAEnkSoR RS Spective

vi ew showi ng a force
present invention.

Figure 3 illustrates a general arrangement of

10 an electrophotographic image forming apparatus
according to a first embodiment of the present
invention.

Figure 4 illustrates exchange of a process
cartridge according to the first embadiment of the

15 present Iinvention.

Figure 5 is a sectional view of the process
cartridge as seen in the direction of an axial
direction of the photosensitive drum according to the
first embodiment of the present invention.

20 Figure 6 is a sectional view of the process
cartridge as seen in the direction of an axial
direction of the photosensitive drum according to the
first embodiment of the present invention.

Figure 7 is a sectional view of the process

25 cartridge as seen in the direction of an axial

direction of the photosensitive drum according to the

first embodiment of the present invention.



15 receiving device of the process cartridge according to the first
enbodi mrent of the present invention. Figure 22 illustrates
a process cartridge according to the first enbodi nent of the present
invention wherein a first force receiving nenber and a 20 second
force receiving nmenber are worked on by agfirst force receiving
menber and a second force receiving nmenber of the el ectrophotographic
i mge form ng apparatus. Figure 23 is a general arrangenent of the 25
el ect rophot ographi c i mage form ng apparatus according to the first
embodi ment of the predéftrenYeht irosecriguale vigvwi of athemmogkss

arrangenment of the .11 el ectrophotographic inmage form ng apparatus
accorging to tﬁ@rﬁf%é © b SFefent E#Et éeﬁFﬁgéﬁFfﬁﬁvéﬁ%g%n.

Figure 25 is aqgeneraby iy acm;geggait%é;&}s_tﬂa@vs' %%Q%&B%&f{y'e%hie”age

form ng apparatus according 5 t I rst enbodinent o present
i nventi on. first &ngulimedd bs ehgeiresaht arwigedant of the

el ectrophot ographi c i mage form ng apparatus according to the first
embodi nent &f the preSéArre et FoRSTFPAio 271V | astahat psoamss

operation of a first :
P car£r1dge as seen from drives side according to the

first embodiment of the present invention.

Figure 10 is a perspective view of the process
cartridge as seen from the drive side according to the

10 first embodiment the present invention.

Figure 11 is a perspective view of the process
cartridge as seen from a non-driving side according to
the first embodiment the present invention,

Figure 12 is a perspective view of the process

15 cartridge as seen from a non-driving side according to
the first embodiment the present invention.

Figure 13 is a perspective view of the process
cartridge as seen from a non-driving side according to
the first embodiment the present invention.

20 Figure 14 is a perspective view of the process
cartridge as seen from a non-driving side according to
the first embodiment the present invention.

Figure 15 is a perspective view showing a force
receiving device of the process cartridge according to

25 the first embodiment of the present invention.

Figure 16 is a perspective view showing a force

receiving device of the process cartridge according to



10 force application nmenber according to the first enbodi nent of the
present invention. Figure 28 illustrates a second force
application nenber operation according to the first enbodi nent of the
present invention. 15Figure 29 is a perspective view of the

el ectr ophot ographi ¢ i nmage form ng appar at \Is according to the first
enbodi nent of the present invention. Figire 30 is a perspective view
of the el ectrophotographic i mage form ng apparatus according 20 to

the first enbodi ment of the present invention. Figure 31 illustrates
exchange of thehsr dée8s edlradinggs a€coradicmgsent theehition .- enbodi nent
of the present inventign. Figure 32 illustrates exchange

. | .
of the process 25 car triddgé LEctt & RGFEBETHE S VIEY SMBENNEnOBEe t he
present inventi B gur d Sr ' | 8. Qf. .t 12
e e R R e R o

cartridge as seen | e axial direction o
accordi ng to thmef iff 84+ esviadiineat of dHieppessentinwvenbhon,

illustrating an operation of the force receiving nenber of the

process cartri dge. Figure 18 is a perspective view showing a force
receiving device of the process cartridge according to
the first embodiment of the present invention.

Figure 19 is a perspective view showing a force
receiving.device of the process cartridge according to

10 the first embodiment of the present invention.

Figure 20 is a perspective view showing a force
receiving device of the process cartridge according to
the first embodiment of the present invention.

Figure 21 is a perspective view showing a force

15 receiving device of the process cartridge according to
the first embodiment of the present invention.

Figure 2Z illustrates a process cartridge
according to the first embodiment of the present
invention wherein a first force receiving member and a

20 second force receiving member are worked on by a first
force receiving member and a second force receiving
member of the electrophotographic image forming
apparatus.

Figure 23 is a general arrangement of the

25 electrophotegraphic image forming apparatus according
to the first embodiment of the present invention.

Figure 24 is a general arrangement of the



5Figure 34 is a sectional view of the process cartridge as seen in
the axial direction of the photosensitive drumaccording to the first
enbodi nent of the present invention, illustrating an operation of the
force receiving nmenber of the process cartridge. 10Figure 35 is a
sectional view of the process cartridge q? seen in the axial
direction of the photosensitive drumaccording to the first

enbodi nent of the present invention, illustrating an operation of the
force receiving nmenber of the process cartridge. 15Figure 36
illustrates a Sp&CtHgroperaErbac nadre foroéeg sarraratidgecemobmdi ng to
the first enbodi t of the present invention. , Fi gure 37
illustrates a 3ﬁg§£ﬁggbﬁ§?§?ﬁﬁﬁ1?ﬁn?HEE GcRESSTCHr tPVEYEI At cording to
the first 20 enbOd!”EQﬁggEet£§jﬂ{%ssgﬁefgy%ﬂghggement £ thellgure 38
illustrates a spacing operation in the process artrldbe according to
the first enbodileentophotdigaphesentadd\forhiof. adfagutes 3&ds@ngener al
arrangenent of an 25 el ectrophot ographic i mage form ng appar at us
accordi ng té8 atee&bndfErdodimredingtt tdfe theemegrentnienenoion .Fi gure 40

is a general arrangenggtugf gée 13 eIecHrophoto ra hi% igage form ng
appar at us according gure 15 a general arrangement of the

electrophotographic image forming apparatus according
to the first embodiment of the present invention.

Figure 27 illustrates an operation of a first

10 force application member according to the first
embodiment of the present invention.

Figure 28 illustrates a second force
application member operation acceording to the first
embodiment of the present invention.

15 Figure 29 is a perspective view of the
electrophotographic image forming apparatus according
to the first embodiment of the present invention.

Figure 30 is a perspective view of the
electrophotographic image forming apparatus according

20 to the first embodiment of the present invention.

Figure 31 illustrates exchange of the process
cartridge according to the first embodiment of the
present invention.

Figure 32 illustrates exchange of the process

25 cartridge according to the first embodiment of the
present invention,

Figure 33 is a sectional view of the process



to the second enbodi nent of the present invention. Fi gure 41
is a general arrangenent of the el ectrophotographic i mage formng
apparatus according 5 to the second enbodi nent of the present

i nvention. Figure 42 illustrates an operation of a first
force applying operation nmenber of the elgctrophotographic inmage
form ng apparatus according to the second enbodi nent of the present
invention. 10Figure 43 is an illustration of an operation of the

first force application nenber accordin 0.t he secon odi nent of
Lhe” prooent | AOGHEEOHIC FREns 3% o e g Pt Fm O SR oper at i on

of the firsbrbQLAS: ARl IGak! Q8. SRITREGS £8000 di ing € %nw@iﬁéltsecond

enbodi nent of the present invention. Figure 45 1s an illustration of
an operation ofoft kaef bréedeftorieeapphi catilaptperdieyr aacepeditght @£t he
second enbodi nent of the present invention. Figure 46
is a sectional theefcofe t IRCGHVARESBRPB T &t Eheger e sseeartpidde axi al

direction of the photqsensitjve drumaccording to the second
enbodi ment 3f the pre%éﬁflrlen{’/ze/nltsi (?n.seﬁpg?ﬁag' XTeF P s‘fﬂ?eatpéé’cﬁss
secti onal Vie“k%&t&bﬁge as seen in the axial direction of the
photosensitive drum according to the first embodiment
of the present invention, illustrating an operation of
the force receiving member of the process cartridge.
10 Figure 35 is a sectional view of the process
cartridge as seen in the axial direction of the
photosensitive drum accoxding to the first embodiment
of the present invention, illustrating an operation of
the force receiving member of the process cartridge.
15 Figure 36 illustrates a spacing operation in
the process cartridge according to the first
embodiment of the present invention.

Figure 37 illustrates a spacing operation in

the process cartridge according to the first
20 enmbodiment of the present invention.

Figure 38 illustrates a spacing operation in
the process cartridge according to the first
embodiment of the present invention.

Figure 29 is a general arrangement of an

25 electrophotographic image forming apparatus according
to & second embodiment of the present invention.

Figure 40 is a general arrangement of the



process cartridge as seen in the axial direction of 25 the

phot osensitive drum according to the second enbodi nent of the present
invention, illustrating a force receiving device of the process
cartridge. 14 Figure 48 illustrates a sectional view of the
process cartridge as seen in the axial direction of the

phot osensitive drum according to the secbhd embodi ment of the present
invention, illustrating a 5 force receiving device of the process
cartridge. Figure 49 illustrates a sectional view of the
process cartri gjecasogeeipgraphlie g fdimbed iaupaebttifeaccording

phot osensitive drum according to the second enbodi nent of the present
i nvention, ill &St e PRFAYGTPefHEEN e ThaPrharrEeinTertHenpr ocess

cartridge. F%9u£§e5 Eglustéq%g a section%{ éi%ﬂ/of t he
process cartridge as séen in the axral dir ECFBAEI T R& the

phot osensi ti ve «dedfSORirBpht & g esesoncheubediaent f.Jhenpr esent

invention, illustrating a 15 force receiving device of the process
cartridge. Figapethd sesscadsenbodivantvbéwtiod rarepracessvarariohi.dge
according to a third enbodi nent of the present invention,
illustrating an oper af ¥ df?%a if-bPeeratederi AL FRTHSEr 06f at Firgdr ocess

cartridge. ZOFkggég §§§ff§n8 §5§¥éé¥3%lmgﬁﬁ%¥-%& %gg process

eiectrophotographic image forming apparatus according
to the second embodiment of the present invention.

10 Figure 43 is an illustration of an operation of
the first force application member according to the
second embediment of the present invention.

Figure 44 is an illustration of an operation of
the first force application member according toc the

15 second embodiment of the present invention.

Figure 45 is an illustration of an operation of
the first force application member according to the
second embodiment of the present invention.

Figure 46 is a sectional view of the process

20 cartridge as seen in the axial direction of the
photosensitive drum according to the second embodiment
of the present invention.

Figure 47 illustrates a sectional view of the
process cartridge as seen in the axial direction of

25 the photosensitive drum according to the second
embodiment of the present invention, illustrating a

force receiving device of the process cartridge.



cartridge according to the third enbodi nent of the present invention,
illustrating the operation of the force receiving nenber of the
process cartridge. Figure 53 is a sectional view of the process 25
cartridge according to the third enbodi nent of the present invention,
illustrating the operation of a force receiving menber of the process
cartridge. 15 Figure 54 is a séctional view of the process
cartridge according to the third enbodi nent of the present invention,
illustrating the operation of a force receiving nenber of the process
cartridge. 5Figure 55 Bigugesé®tildmatratresy ofsegtproakssiecactr tdge as
seen in the axial direction of theﬂsgﬁtosegsitiye drum according to a

fourph.enbodinéﬁPCSFstﬁ%Fﬁ?ﬁggn?Si ht'ofi?®i P15t FAFPRGT fBr ce
receiving devi ct%eotghsb@s&{%ct%é §ALL racfé%%dﬁwﬁ&;qh% 28cbzqa sectional

view of the process cartridge as seen in the”axi direction of the
phot osensi ti ve efibotiacscoral nget prédent aureht esbodiimastrofidde present
invention, illustrating a force receiving device of the process
cartridge. 35FifguFre 5Fcesvimgsdevieondall rhewrodcadse cprocedee cartri dge

as seen in the axial djrecti .Qf. the photosensitive drum accordi ng
f5 the four ¢ h enbodi mEHEUGE The JGFSCERFSY vEREroM) A58, Pat Fi t ho

force receiving, deyice . Of iRGePLOCRSS, GAM 6 A98a1 direction of

the photeosensitive drum according to the second
embodiment of the present invention, illustrating a
10 force receiving device of the process cartridge.
Figure 50 illustrates a sectional view of the
process cartridge as seen in the axial direction of
the photosensitive drum according to the second
embodiment of the present invention, illustrating a
15 force recelving device of the process cartridge,.
Figure 51 is a secticnal view of a process
cartridge according to a third embodiment of the
present invention, illustrating an operation of a
force receiving member of the process cartridge.

20 Figure 52 is a sectional view of the process
cartridge according to the third embodiment of the
present invention, illustrating the operation of the
force receiving member of the process cartridge.

Figure 53 is a sectional view of the process

25 cartridge according to the third embodiment of the

present invention, illustrating the operation of a

force receiving member of the process cartridge.



20Figure 58 is a sectional view of the process cartridge as seen in
the axial direction of the photosensitive drumaccording to the
fourth enbodi nent of the present invention, illustrating a force
recei ving device of the process cartridge. 25Figure 59 is a
perspective view of a process cartridge according to a fifth

enbodi ment of the present invention, as $ten froma drive side. 16
Figure 60 is a perspective view of the process cartridge according
to a fifth enbodi nent of the present invention, as seen froma drive
side. Figure 61 is a geguirenad 14 ewseftiomprlocdss &F card prdgess
according to a sixth enbodi nent of the present invention. Figure 62

is a sectional “FFER OIS 1HEPFOBESE et thHEd ARGHARAG €6 e sixth
oo ront of WO BE AN AN L BN MR RN STz 25l el i o
present inventitghce R apdi® 84 hemseSeRt ikABAprMRYW ohrt Ry OCeSS
5 Figure 55 is a sectional view of a process

cartridge as seen in the axial direction of the

photosensitive drum according to a fourth embodiment

cf the present invention, illustrating a force

receiving device of the process cartridge.

10 Figure 56 is a sectional view of the process
cartridge as seen in the axial direction of the
photosensitive drum according to the fourth embodiment
of the present invention, illustrating a force
receiving device of the process cartridge.

15 Figure 57 is a sectional view of the process
cartridge as seen in the axial direction of the
photosensitive drum according to the fourth embodiment
of the present invention, illustrating the force
receiving device of the process cartridge.

20 Figure 58 is a sectional view of the process
cartridge as seen in the axial direction of the
photosensitive drum according to the fourth embodiment
of the present invention, illustrating a force
receiving device of the process cartridge.

25 Figure 59 is a perspective view of a process
cartridge according to a fifth embodiment of the

present invention, as seen from a drive side.



cartridge according to the sixth enbodi nrent of the 15 present

i nvention. Figure 65 is a perspective view of a process
cartridge according to a seventh enbodinent, illustrating a force
recei ving device of a process cartridge. 20Figure 66 is a perspective
view of the process cartridge according t t he seventh enbodi nent,
illustrating the force receiving device Of a process cartridge.
Figure 67 is a perspective view of the process 25 cartridge accordi ng
to the seventh enbodinent, illustrating the force receiving device of
a process cartridge. Figure 60 is aFPgQﬁEﬁ@KﬁW%;VéEpe¢%ﬁéUiEW@CV$%M/of

th trid ding to th th enbodi
1T ubtrati ng. IEEGLaE T GUEIAG Bovi ddtoh SVRORESE BEr 14T dge. s
[ BEST MCDE FCR %QQXLN&%lEﬁE LOVENT gz\.u:m[glcﬁ @389' ment |

Referring to Flgures 1 - € process cartrl
el ectrophot ographi ¢ i nagaréosminga sectional view of a process

5 cartridge according to a sixth embodiment of the
present invention.

Figure 62 is a sectional view of the process
cartridge according to the sixth embodiment of the
present invention.

10 Figure 63 is a sectional view of the process
cartridge according to the sixth embodiment of the
present invention.

Figure 64 is a sectional view of the process
cartridge according to the sixth embodiment of the

15 present invention.

Figure 65 is a perspective view of a process
cartridge according to a seventh embodiment,
illustrating a force receiving device of a process
cartridge.

20 Figure 66 1s a perspective view of the process
cartridge accerding to the seventh embodiment,
illustrating the force receiving device of a process
cartridge.

Figure 67 is a perspective view of the process

25 cartridge according to the seventh embodiment,
illustrating the force receiving device of a process

cartridge.



10 apparatus according to the first enbodi nent of the present

i nvention. Figure 1 shows an el ectrophot ographi c i nage
form ng apparatus (main assenbly of the apparatus) 100 i ncl udi ng
process cartridges (cartridges) 50y, 50m 15 50c, 50k detachably
nount ed. The cartridges 50y, 50m 50c, 50k contain or accommobdate
yel | ow col or toner (devel oper), nagenta ¢bl or toner (devel oper), cyan
col or toner (devel oper) and bl ack col or toner (devel oper),
respectively. Figure 2 is a sectional 20 side elevation of the
cartridge al one; Figurkigu3eah®l 4s ar perbbestivat voas of thenpubngsd he
cartridges 50y, 50m 50c, 50k fromthe main assenbly 100 of the
appar at us. [ Gerf&FaFL1EPF HUHERTS0FC et SPYPRBR stPesime  Fnage f or mi ng
apparatus] 25 i Lgur t i | y.100_of the
appar at s, ¢ he droerEabind (o Btee SRy NG Pang ookt

(phot osensi ti vea@i:unBge 30y, 30m 30c, 30k are 18 exposed to the

| aser beans 11 nodul ated in accordance with the i mage signal by the
| aser scannér 10, so that electrostatic |latent inages are formed on
the surfaces. The electrostatic |atent inmages are devel oped by 5
devel opi ng r ol IIEFST PP FOR GRBRY IR d FH%V@F@%@&ONhageS) on the
respective surf f . sensitive druns 30. By applying
voltages to the?gféﬂgfg%ggé Fgég 18y, 18m 18c, 18k, the toner inages
of respective colors hersegiqn doheighpdosensivti v K dedas 30y, 30m
30c, 30k are sequentially transferred onto the transfer belt 19.
Thereafter, thearbnetgea rage ther ek torphheograpigiceimbed t £dhing
transferred by the transfer roller 3 onto the recording nmaterial P
fed by thelfeedPRTFF0H &CCPrftRedihdrredhsyt omhefagsrerof tthe 15
recordi ng nat er| I ; the fixing unit 6 including a driving
roller and a fFi?%Eﬁ%(ﬁﬁvgﬁqé%ﬁiaining a heater. Here, by applying
heat and pressure on fhgufedostony fatéldcdkoghotdiapBRer ihsmoe

transferred onto the recording material P is fixed.
forming apparatus (main assembly of the apparatus) 100

including process cartridges (cartridges) 50y, 50m,

15 50c¢, 50k detachably mounted. The cartridges 50y, 50m,
50¢, 50k contain or accommeodate yellow color toner
(developer), magenta color toner (developer), cyan
color toner (developer) and black color toner
{developer), respectively. PFigure 2 is a sectional

20 side elevaticn of the cartridge alone; Figures 3 and 4
are illustrations of removing the cartridges 50y, 50m,
50c, 50k from the main assembly 100 of the apparatus.
[General arrangement of electrophotographic image
forming apparatus]

25 As shown in Figure 1, the main assembly 100 of
the apparatus, the electrophotographic photosensitive

drums (photosensitive drums) 30y, 30m, 30c, 30k are



20 Thereafter, the recording material having the toner imge fixed
thereon is discharged to a discharging portion 9 by a pair 7 of

di scharging rollers. [General arrangenent of process cartridge]
Referring to Figures 1, 2, 5 and 22, 29, 30, 25 the cartridges 50y,
50m 50c and 50k of this enbodi ment will 15)e descri bed. Since the
cartridges 50y, 50m 50c, 50k are all the same except that the colors
19 contained therein are different fromeach other, the follow ng
description will be made only as to the cartridge 50y. The cartridge
50y includes a gtposedensi tha dasedr paaso,llpmodebsterbams agepaddeceon t he

phot osensitive drum 30.,6 The process, neans i ncludes a charging roller
32 functioning "%ist%cﬁa?g’rlﬁ‘?ggernf’é‘ﬁ?aio]?y. ctﬁfr JPAGT e?‘éac,rt”ﬁrcésr yS¢ hdat

phot osensi ti Ve ifl-30:ad AMAARI BabOL | Bl 42hUACLA CMNL BT ces.
devel opi ng nmeans for 10 developing a latent inmage formed on the

phot osensi ti ve Tihieusl 36t sttt bhade: Inafgeaci oM@ 1apeal 8@Ni Ng neans
for renmoving residual toner remaining on the surface of the

phot osensi t iSve dgvekrBing THE lexst AZ dyet S Opnedonirdees (dedeboparhi t 31

and a devel opi nl%ﬁunit 41. 15 %Structure of drumunit] As shown in
Figures 2, 10, fR&%8} IR JHii% *SEPEOM Y PUrERES DI d¥ensi ti ve drum 30,

the charging MeaRsodensNigCleant ngg MeaDS Iy e b eeldudled engr
accommdatlngn%ortlon 35, the drumfra , and the
transfer rollers 18y, 18m, 18c, 18k, the toner images
0of respective colors formed on the photosensitive

10 drums 30y, 30m, 30c, 30k are sequentially transferred
onto the transfer belt 18. Thereafter, the toner image
formed on the transfer belt 19 is transferred by the
transfer roller 3 onto the recording material P fed by
the feeding roller 1 (feeding means). Thereaftér, the

15 recording material P is fed to the fixing unit &
including a driving roller and a fixing roller
containing a heater. Here, by applying heat and
pressure on the recording material P, the toner image
transferred onto the recording material P is fixed.

20 Thereafter, the recording material having ths toner
image fixed thereon is discharged to a discharging
portion 9 by a pair 7 of discharging rollers.

[General arrangement of process cartridge]
Referring to Figures 1, 2, 5 and 22, 29, 30,
25 the cartridges 50y, 50m, 50¢ and 50k of this

embodiment will be described. Since the cartridges 50y,

50m, 50c¢c, 50k are all the same except that the colors



20 covering menbers 36, 37. One | ongitudinal end of the

phot osensitive drum 30, as shown in Figure 9, is supported rotatably
by a supporting portion 36b of the covering nenber 36. The ot her

| ongi tudi nal end of the photosensitive drum 30, as shown in Figure 11
- Figure 25 14, is rotatably supported by a supporting portion 37b of
a covering nmenber 37. The covering nmenber8 36, 37 are fixed to the
drumfranme 34 at the opposite 20 |ongitudinal ends of the drumfrane
34. As shown in Figures 9, 10, one longitudinal end of the

phot osensi ti ve ctmuidfdi shefedwi ded o ffer@n€oBpbn NG dREGBREr 30 OrF
receiving a driving force for rotating 5 the photosensitive drum 30.
The coupling meifddevwang fesargidged vwith bei made maily asséabtle coupling
menber 105 shown in.gi%uggs 4, 30 when the cartridge 50y is nounted
to the main asSEMFY?900°0f the apparatus. The photosensitive drum 30
is rotated in the diregli on-0fidf) 3RyatLOMALsAS SHOWMLIL Eigure 2 by
a driving force transmtted froma driving notor (unshown) provided
in the mainsassenhl $0108rafesshaecapparaiziset n tthe eavpbisgsimrker 30a.
The charging neans 32 is supported on the drumfranme 34 and is
rotated by thedgHBt 88endihei PECAS UMgANSOLne usigisch tiergirar gohiemreans

32 is contacteg. ghe cleaning nmeans 33 i s sugport d by the drum frane
34 and is contaft U T THEIEP| PRETHI S IFPRR & Bt SPREIDNDt osensi ti ve

drum 30. The CQYEELALIBNPEhS Bhotctlendlies Pl AYLAPdoN L MuSHARRLELNG

hol e portions 36a, 37a 20 for rotatably (novably) sSupportin
devel opi ng uni trodler [ &t riigictt endig dav elkopl Ag.diNiekns for As shown
in Figure 2, the developing unit 41 contains the devel oping roller
42, the deveél oPERELIBLI adeasent thwmggeferapt mp dbei photfoamsiggyet he
bearing unit 4g and

5he coger' gb%r é@iml@? devel opi.ng device
frame 48 conpr 588 ¥4 GHEY 5c%£§#§3} ti'hg g as c-eaning means
for removing residual toner remaining on the surface
of the photosensitive drum 30. The cartridge 50y
comprises a drum unit 31 and a developing unit 41.
15 [Structure of drum unit]

As shown in Figures 2, 10, the drum unit 31
contains the photosensitive drum 30, the charging
means 32, the cleaning means 33, the residual toner
accommodating portion 35, the drum frame 34, and the

20 covering members 36, 37. One longitudinal end of the
photosensitive drum 30, as shown in Figure 9, is
supported fotatably by a supporting portion 36b of the
covering member 36. The other longitudinal end of the
photosensitive drum 30, as shown in Figure 11 - Figure

25 14, is rotatably supported by a supporting portion 37b
of a covering member 37. The covering members 36, 37

are fixed to the drum frame 34 at the opposite



21 portion 49 for accommodating the toner to be supplied to the
devel oping roller 42, and a devel oping bl ade 43 for regulating a

| ayer thickness of the toner of the peripheral surface of the
developing roller 42. As 5 shown in Figure 9, the bearing unit 45 is
fixed to the one |ongitudinal end side of the devel oping device frane
48, and supports rotatably the devel opi ng®roller 42 having a

devel oping roller gear 69 at the end thereof. The bearing unit 45 is
provided with a 10 coupling nmenber 67, an idler gear 68 for
transmitting a Ibrigiitngihel cends0 dfhehdeywlmodirager ¥ | eAsgelaswBAnf r om

t he coupling nmenber 67. The covering nmenber 46 is fixed to the

| ongi t udi nal | y Basiede®of LEheersedenggtufinalisnd oofsth®o cover the

[ i b 67 dt 15, i dl 68. he, i nmenb 46
S oveded v RO e TS ST B D1 B8 Brs THRE R TS T BREAtEa bey ond
the surface of the CougLi AG- TRIMEK 48 o THEvERYPEL NG ERIDEL 8¢ 4

exposed through an inside opening of "'the cylindrical portion 46b.
Here, the coupldnigohenbesnbiAi2@ deuangagetha ddupiliegseeoner ridianis
assenbly coupling nmenber 106 shown in Figure 30 to transmt the
driving force fengiroeRevdEh ilngtnBedr IRFTRGNNTOPROVISdEGTPATt HE mai n
The mai b assemyHE0RhoFL i 24 agal STLe 2{ AESaHBIaeng 4T 28 um uni
and devel opi ng yinintLaASo SMRALR ELSLESS, 9001ds i diaguhealds . WS
photosensitive drum 30 is rotated in the direction of
10 an arrow v as shown in Pigure 2 by a driving force
transmitted from a driving motor {unshown) provided in
the main assembly 100 of the apparatus to the coupling
member 30a. The charging means 32 is supported on the
drum frame 34 and 1s rotated by the photosensitive
15 drum 30 to which the charging means 32 is contacted.
The cleaning means 33 is supported by the drum frame
34 and is contacted to the peripheral surface of the
photosensitive drum 30. The covering members 36, 37
are provided with supporting hole portions 36a, 37a
20 for rotatably (movably) supﬁorting the developing unit
41,
[Structure of developing unit]
As shown in Figure 2, the developing unit 41
contains the developing roller 42, the developing
25 blade 43, the develcping device frame 48, the bearing

unit 45 and the covering member 46. The developing

device frame 48 comprises a toner accommodating



22 the developing unit 41 and the drumunit 31 are assenbled with
each other, an outside circunference of the cylindrical portion 46b
is engaged with the supporting hole portion 36a at one end side, and
the 5 projected portion 48b provided projected fromthe devel opi ng
device frane 48 is engaged with the supporting hole portion 37a at
the other end side. By doing so, the devéloping unit 41 is rotatably
supported relative to the drumunit 31. As shown in 10 Figure 2, the
devel oping unit 41 is urged by the urging spring 95 (el astic nenber)
so that devel opidigikal berzd? dc@bakb8a@hQUithbheokad itRdbkCabpPOrdd on
46b and the projected portion 48b to contact to the photosensitive
drum 30. Mre dpedhki daveigpittge robleevd] .opndga Wdetelbbing lukaped 43n t he
direction of an arrow G by the _urging force of the urging spring 95

g
so that devel opi%gTGALHT dcdrves Wirdmenf of dBGutobre ey Idri cal
portion 46b an | e OLLI , 1 hi.s, e,gdevel opi ng
roller 42 can gg&ggﬁgé%%éﬁhﬁ%C%OE%h@ﬂ%ﬁgggégﬁé%qnﬁaglégu%QBOEﬁﬁth a
predet ermi ned YhHeSBULR. FiIN& PRSI LhOHLIrihheusey els0RisNg: W te AL nat
this time is "contact position”. As shown in Figure 10, the
ur gi ng spring 9%eofiond sudimaddienensides ofr bire ddelredeptihe @erdiashi ch is
25 opposite the one |ongitudinal end provided with the coupling

menber 30a for HRBS phdt FEEh SPPPOEE AR AN ARG R vEheP AT AGF
menber 67 for the, dev [ e o e . of such a
structure, the dpo?ggllg& %Ei%%ﬁgg %ﬁé ercoéﬁ\?gdg%)@ptgﬁ?egﬁi ?é? noci ce

recei ving menbere¥509f anhbop&Lr IRC@NYENYs davineev98ed Whitthawi | | be
descri bed hereinafter) which is provided on the one 5 | ongitudi nal
end, from tthe fnstiidrmembgppk? catn dailpenbesrr 6B, fprotduaesnid tiogent
about the cylindrical portion 46b in the developing unit 41. |In other
words, at the 8n8Ft tFChRafoeme deNEtaphshttH Iehugedr fdudsami s

effective o Ugge LOGANCLARLOD 4P! | B Houllihg D ahakosensi tive
drum 30 with a predetermned pressure. At thé other end, the urging
spring 95 fixed to the longitudinally outside of the bearing
unit 45 so as to cover the coupling member &7 and the
15 idler gear 68. The covering member 46 is provided with
a cylindrical portion 46b which is projected beyond
the surface of the covering member 46. The coupling
member 67 is exposed through an inside opening of the
cylindrical portion 46b. Here, the coupling member 67
20 is engaged with the second main assembly coupling
memper 106 shown in Figure 30 to transmit the driving
force from the driving motor (unshown) provided in the
main assemply 100 of the apparatus when the cartridge
50y is mounted to the main assembly 100 of the
25 apparatus.

[Assembling of drum unit and developing unit]

As shown in Figures 9, 1L to Figure 14, when



functions to urge the developing roller 42 to the photosensitive drum
30 with a predeterm ned pressure. [Force receiving device] 15As shown
in Figure 2, the cartridge 50y is provided with a force receiving
device 90 for effecting contact and spaci ng between the devel opi ng
roller 42 and the photosensitive drum30 in the main assenbly 100 of
the apparatus. As shown in Figures 9, 20245 and Figure 19, the force
recei ving device 90 includes a first force receiving nenber 75, a
second force receiving nenber 70 and a spring 73 (urging nmeans) . As
shown in Figuren? dekhelbpirsd dndrcelreerivheng-r2b yard i3ana¥d i s nount ed
to the bearing unit 45 by engagi ng an engagi ng portion 75d of the
first force recsiseithgedendedr agchhobhui ¢@ pYESidh UBsunferenrce 24
bearing unit 45. On the other hand, t second force receiving nenber
201 s ount ed the LRI SAPELSR TP SRoRUTHh S £590n of 'the

second force r M1 %qqg i he . gui It isn 4 t he
bearing 5 unit%%%?g%ﬂgn ear?%&zgﬁ¥%$2%£%%ESH%%é?ﬁgsﬁﬁg’f?égfg%%rce

recei vi ng menberojbcasd pdieisacens jorceetepediddaigdrErbarid is fixed
to the devel opnment accommodating portion 48, and then as shown in
Figure 10, thedeyeéering mawiee 4eans 49 %edenwrgss! tdtbovee the 10

bearing unit 45 froman qQutside jn t axial, direction of, the
Govtl oo no. 1 of REPPASEER HRISLEEFFI e ShethneTer Spdrpide. By

receiving menbep; s 800 LIE 866080 IPNGE LM BE6i ¥ NG BADET 70 are

di sposed above the“cartridge 50y 1n the state that cartridge 50y is
15 nounted to thppohied asserhby 410G drhe apparatusas shown in The
operations of the force receiving device 90 will be described in
detai | her éPnafieure [Dr der dpBaberingf umatnt hsisesiopdopy the

eIectrophotogrﬁgggggigg¥¥%éfggn%£$£§¥¥%a%gﬁ gl) so that developing
roller 42 rotates about the cylindrical portion 46b
and the prejected portion 48b to contact to the
photosensitive drum 30. More specifically, the
15 developing unit 41 is urged in the direction of an
arrow G by the urging force of the urging spring 95 so
that developing unit 41 receives a moment E about the
cylindrical pecrtion 46b and the projected porticn 48b,
By this, the developing roller 42 can be contacted to
20 the photosensitive drum 30 with a predetermined
pressure. The position of the developing unit 41 at
this time is "contact position".
As shown in Figure 10, the urging spring 95 of
this embodiment is provided on the end which is
25 opposite the one longitudinal end provided with the
coupling member 30a for the photosensitive drum 30 and

with the coupling member 67 for the developing recller



20The description will be nmade as to a cartridge tray 13 which is a
drawer menber. As shown in Figure 4, the cartridge tray 13 is novabl e
(inserting and drawi ng) along a rectilinear line which is
substantially horizontal (D1, 02 25 directions) relative to the main
assenbly 100 of the apparatus. More particularly, the cartridge tray
13 is novabl e between a nounted position?n the main 25 assenbly 100
of the apparatus shown in Figure 1 and a drawn-out position outside
the main assenbly 100 of the apparatus shown in Figure 4. In the
state that cartgsxdgest.r aBBecksescit sudie adsawncioute ,padet fFage tohe 5
cartridges 50y, 50m 50c, 50k are nounted on the cartridge tray 13 by
the operator sulfStR&eEi &) | JesRIecaY | thg ik E9res SREMIrG Figure 4.

The cartridges 50 5 0c,. 50k are ar.ranged.in rallel w.th each
ot her such thatr?ﬁ ongi ?gld?lga? ErScEToHe gS‘f(%%‘? ggllar(é"’lé’tlf%n‘%ll&f t he

phot osensi ti ve wlr us30; 884 Hd1e idayelopisng chokb es-A2etineh eafe ane

substantially perpendicular to the noving direction of the cartridge
tray 13. The cdrdngidgesnsDynds0MrobOche SOk sar fowrd epedicatioot he main
assenbly 100 of the aggarat us while 15 being carried on the cartridge
tray 13. At thi"™TPRRedLt RFCHCEsi 8geyiesdy abgoh tispeylipRr itad noved

keepi ng a di st %3%%1@99951; 2%1 (tlﬁieg r‘g%ﬁggig,%i ‘}51":299 th.e ?[thae{hré%diwg%%% 30.

transfer belt provi ded bel ow n phot'osensitiVve

Wien the cartri@gentr a¥e Ldrgs £30; RASidrdonede ahoddi® WOHRLSd position ,
the cartridges 50y, 50m 50c, 50k are positioned in place by the

posi tioni ng pomrtricdncdd 1es midecdede | e trgenbha dassdrbliyg ofolllee KAage
form ng apparatus 100. The positioning o%erati on will be described in
det ai | her éPnafiCefhe photosensitive drum 30 with a predetermined
pressure. At the other end, the urging spring 95
functions to urge the developing roller 42 to the
photosensitive drum 30 with a predetermined pressure.
[Force receiving device]
15 As shown in Figure 2, the cartridge 50y is
provided with a force receiving device 280 for
effecting contact and spacing between the developing
reller 42 and the photosensitive drum 30 in the main
assembly 100 of the apparatus. As shown in Figures 9,
20 15 and Figure 18, the force receiving device 90
includes & first force receiving member 75, a second
force receiving member 70 and a spring 73 (urging
means)
As shown in Figure 9, the first force receiving
25 portion 75 is mounted tc the bearing unit 45 by

engaging an engaging portion 75d of the first force

receiving member with a guide portion 45b of the



25 Therefore, the user can nount with certainty the cartridges 50y,
50m 50c, 50k into the main assenbly 100 of the apparatus by entering
the cartridge tray 13 26 and closing the door 12. Therefore, the
operationality is inproved over the structure with which the
cartridges 50y, 50m 50c, 50k are nounted individually into the main
assenbly 100 of the apparatus by the 5 ugér. Referring to
Figures 23 to 25 and 36 to 38, the operation of the cartridge tray 13
wi |l be descri bed. Here, the cartridges are onmtted for

sinplicity of exqamat uad:ofsthenopes atthed Rénd heneaebebslgesddeay
1013. The cartridge tray 13 is supported drawably rel ative
to a tray hol dimareaiwiber namberTHE tsayotrgledi fg heederaritgi snhpvébl e in

interrelation with novenment of the door 12 %gpeniggﬂgnd cl osi ng
menber). The ddbf SPE2¥sNYs? pHGfitddl? off (e REFAASSERS Fe9807 6 t he

apparatus and lig.g8ba580 oAb o8 SOUALBA! 4 SEY b Bearing

When the cartridge is taken out mai n asse

apparatus, tshe dger 452 ithempegdiid amikthesctiosethapanyt tied tia-stthe open

position. Wth 20 the novenent of the door 12, an engaging portion 15
provi ded on thecdoer ré@erviras nefibekwi seingt Sheusedtdral foraei onal center

12a. Then, as shown in Figure 24, the engaging portion 15 noves from
the | ower end FACEIVONAIEFMRE dPfpe? Ere4P1tie 44v&1ePBRBGt ed hol e

l4c accommodating portion 48, and then as shown in Figure
10, the covering member 46 is fixed so as to cover the
10 bearing unit 45 from an outside in the axial direction
of the developing roller 42 of the bearing unit 45.
The first force receiving member 75 and the second
force receiving member 70 are disposed above the
cartridge 50y in the state that cartridge 50y is
15 mounted tc the main assembly 100 of the apparatus.

The operaticns of the force receiving device 90
will be described in detail hereinafter.

[Crawer menmber of maln assembly of electrophotographic
image forming apparatus]

20 The description will be made a&s to a cartridge
tray 13 which is a drawer member.’

As shown in Figure 4, the cartridge tray 13 is
movable (inserting and drawing)} along a rectilinear
line which is substantially horizontal (D1, D2

25 directions) relative to the main assembly 100 of the
apparatus. More particularly, the cartridge tray 13 is

movable between a mounted position in the main



25 provided in the tray hol ding nenber 14. Together with this
operation, the engaging portion 15 noves the hol ding nmenber 14 in the
direction zl. At this tinme, 27 as shown in Figure 25, the

proj ections 14d1l, 14d2 projected fromthe tray hol di ng nenber 14 are
gui ded by a guide slot or groove 107 provided in the main assenbly
100 of the apparatus. As shown in Figurez26, 5 the guide groove

i ncludes a horizontal portion 107al, an inclined portion 107a2
continuing with the horizontal portion 107al and inclining upwardly

and a hori zont ads{eaibti 0N d A/AI heOBbpARH G Whblin tHe digekbnedy ROt i on
107a2. Therefore, as shown in Figure 24, when 10 the door 12 is noved
to the open positawanput heopirtdjoacbuonisicl 448, md el 22 ssembdui Hed <l ong

hori zontal portion 107al, the inclined portion 107a2 and the

hori zont al por tih6n2BB?E315 N8 Hr derSurthis, ¥héeraiatfoltdrig menber

14 moves in the diceqtlon of 2l ;ang incla Lhe di gethen.of an arrow

yl away fromthe transfer belt I's's e, "aS shown in Figure

25, the cartsri dgetkiayed H®ansbR, ds@wn soevnard midrtiedecqfcide main
assenbly 100 of the apparatus in the direction of an arrow 02 through
t he openi ng 80.caftgudee 30rays 18 B Per tdpprbtokesubsérspéaliiwe vi ew of
this state. ~ The descriBtion wll be made as to the case of
nmounting the cdPEFLEFEY ntaFPHeChet s SAQWRNDE yFiEF of - t H¥Cappar at us.

In the state th %Eggg@@r’?sl%d %m,thoncOp%QkP%f%taitrﬁ:gn g4Shown riﬁgrlFigure

S
25 . the cartri rayyiS I's’ entéreé Pnassenpry 100
of the apparat ysthneddie SMineeCthon Ofatt hengi @AY thresghrishe opening

80. Thereafter, as shown in Figure 23, the

10 {axial directions of the photosensitive drum 30 and
the developing roller 42) thereof are substantially
perpendicular to the moving direction of the cartridge
tray 13. The cartridges 50y, 50m, 50c¢, 50k are entered
into the main assembly 100 of the apparatus while

15 being carried on the cartridge tray 13. At this time,
the cartridges 50y, 50m, 50c¢, 50k are moved keeping a
distance (gap £2) (Figure 5) between the intermediary
transfer belt 19 provided below them and the
photosensitive drum 30. When the cartridge tray 13 is

20 positioned at the mounted position , the cartridges
50y, 50m, 50c, 50k are positioned in place by the
positioning portion 10la provided in the main assembly
of the image forming apparatus 100. The positioning
operation will be described in detail hereinafter.

25 Therefore, the user can mount with certainty the
cartridges 50y, 530m, 50c, 50k into the main assembly

100 of the apparatus by entering the cartridge tray 13



28 door 12 is noved to the closing position. Wth the novenent of the
door 12, the engaging portion 15 provided on the door 12 noves
count ercl ockwi sely about the rotational center 12a. Then, as shown in
Figure 23, 5 the engaging portion 15 noves al ong the el ongated hole
14c provided in . the tray holding nenber 14 toward the | ower end 14c2
of the elongated hole 14c. Together with?fhis operation, the engaging
portion 15 noves the holding nenber 14 in the direction z2.

Therefore, as 10 shown in Figure 23, when the door 12 is noved to the
cl osi ng positi agnd thespngjact idons 124d1Thdde@omy, e thui derdnt cnhéity

hori zontal portion 107a3, the inclined portion 107a2 and the

hori zontal’ portHﬁJHmE@?ﬁﬁd|QVQH1F§30$%RHCtUFﬁu§1tQrﬂﬁhﬂhayhﬁold|ng menber

14 noves in the 15 directi in the dlrec i on, of an
arrow y2 tomar&afﬁél??iﬁ é? éépt %g:n%é sPEF JRTHG =Sk * pr%%%%%ll
cartridge rel atingg {0 RAH %%%@am% fu‘o %lfeEBé a@&p@@%@pﬁy Ccridrage
form ng apparatus] 20Referring to Figures nd Figures 19, 27,
29, 30, thesdeseerption wll be nade as to the posi tioning of the
cartridges 50y, 50m 50c, 50k relative to the main assenblg 100 of
the apparatus. As shoﬁﬁfﬁﬁrFmﬁdﬁe539ur?ﬁé¥%T¥E2§r®W¢d%Ht?5 8, the

pos! Lo 19 POt ennid0E IR0 RSBt 10alEs S MRS
portions 10la are Here, the cartridges are omitted for simplicity
of explanation of the operation of the cartridge tray
0 13,

The cartridge tray 13 is supported drawably
relative to a tray holding member 14. The tray holding
member 14 is mowvable in interrelation with movement of
the door 12 (opening and closing member). The door 12

15 is provided on the main assembiy 100 of the apparatus
and 1s rotatable about a rotational center 1l2a.

When the cartridge is taken oﬁt of the main
assembly 100 of.the apparatus, the door 12 is moved
from the closed position to the open position. With

20 the movement of the door 12, an engaging porticn 15
provided on the door 12 moves clockwisely about the
rotational center 12a. Then, as shown in Figure 24,
the engaging portion 15 moves from the lower end ldc2
toward the upper end 1l4cl in the elongated hole ldc

25 provided in the tray holding member 14. Together with
this operation, the engaging portion 15 moves the

holding member 14 in the direction zl. At this time,



29 provided for the respective cartridges 50y, 50m 50c, 50k
interposing the transfer belt 19 with respect to the |ongitudinal
direction. As shown in Figure 27, (a) and Figure 27, (b) , a first
force application nmenber 5 61 is rotatably supported by the
supporting shaft 55 of the main assenbly 100 of the apparatus engaged
wi th the supporting hole 61d at a positiéh above the tray hol ding
menber 14. As shown in Figure 27, (a), and Figure 27, (b) , 10 the
first force application nmenber 61 noves with the novenent of the door

12 from the opens Resihi o # Jﬂéezgl,oi@ﬁ@%rragébﬂ&rs 1Ag1Shoyy, i n Figure
20, the projected portion 61t provided on the first force application
menber 61 ur gesrdiecped) Sodn amedtaapriodidded eemddre 15 auppesidadr f ace
portion of the drumframe 34. By this, the cartridge 50y is urged in
the direction &Y &n9atfdveIPY PirgaFecvo)Ll0’ geotifad por £hermaia be

positioned 31b _(Fi e provided on the drumunit 31y .is abuyited to
the positioni ngj?l(spsggtgirL nzq%faﬁ\é?lgv?%%auraitﬁszo Pf%éE‘HPr‘ﬁPnl%s%lgﬁﬁFyyéOO of
the apparatys BueWghehe theRAr thEHY8 DAY hbsi AGsi 41l gRedi b RjAage
(Figure 6). The sane operation is carried out adjacent the opposite

| ongi t udi nal emrds inAlswgd tdve tsanel Oy abhoinuingarithedhout for the
other cartridges 50m 50c, 50k. 25The nechani sm for novenent of the
first force appPréafibht merneifid iantetrel dtingn Wire b héngodenent

o A0 SO0 T2l obe Soas et e LhEEL, 20 R 20 Stker
wth the portion 107a2. Therefore, as shown in Figure 24, when
10 the door 12 is moved to the open position, the
projections 14dl, 14d2 are guided along horizontal
portion 107al, the inclined portion 107aZ and the
horizental portien 107a3 in this order. Thus, the tray
holding member 14 moves in the direction of 2zl and in
15 the direction of an arrow yl away from the transfer
belt 12. In this state, as shownrin Figure 25, the
cartridge tray 13 can be drawn toward outside of the
main assembly 100 ¢of the apparatus in the direction of
an arrow D2 through the copening 80. Figure 30 is a
20 partly broken perspective view of this state.

The description will be made as to the case of
mounting the cartridge into the main assembly 100 of
the apparatus. In the state that door 12 is at the
open position as shown in Figure 25 , the cartridge

25 tray 13 is entered into the main assembly 100 of the

apparatus in the direction of the arrow D1 through the

opening 80. Thereafter, as shown in Figure 23, the



novenent of the door 12. As shown in Figure 15 to Figure 19, the
connecting nmenber 62 includes a 5 supporting hole 62c engaged with
the supporting shaft 55, a hole 62a engaged with the projected
portion 61f, and a supporting pin 62b engaged with the el ongated hol e
14b (Figure 27, (b) ) provided in the tray hol ding nenber 14. As
shown in Figure 27, by the 10 novenent of8the door 12 fromthe open
position to the close position, the tray hol di ng nenber 14 noves in
the direction of the arrowy2 (Figure 27) . By this, the supporting
pin 62b engagedigwrt hot he lweryabedhddiwsidh pbsixilecei wias the force
in the direction of the 15 arrow y2. Therefore, the connecting nenber
62 rotates in thwwedienetcef drircofloan B2+ dbeZepFogine PRTFiabold t he

supporting hole 62¢.. As shown in Figure 19, between %he first force
appl i cati on nedFer 8% oM Hife IEBRNLE IHVG SnERPHRTC IS OCKHLP&LY £85R6vi ded

a spring 66. 20ch£“§8§£’£i 168 chfe 5 UPROT %’ggerp,y atshghéwpﬂ—[ td3a9, Shat t

55, and is contacted to the projection e provided on the~ connecting
nmenber 62 aRd tdet BRgiG ML HRd 1AM 15 AbvRLl a P60y ithed e@Bnfdiead inost
force application nmenber 61. By the urging force of the spring 66,
the projected 23cpproviredifn thgesrathéopddpectdmer3la pewaddddeon t he
drumfranme 34 in the direction of an arrow P so as to position the
cartridges 50y 1o88Mm %0 4BoREt bRt HetongR tRY SIS ridfg ﬁgﬁt fi§ 101a of

t he mai n assenbl.y,. 100. of t ar.at u . sh Jdy Ehgure
21, the projeg3¥§ﬁ g@ﬁgﬁﬁ§ﬂ%§§§$be Eﬁ%?@é?f?gﬁvnFﬁgnsp$ﬁﬁ%E%%F hus,

the 5 structureocigind heerginest ingeieecdZod A .NtEHdRIral-e, Wt h t he
novenent of the door 12 is sane as with Figure 15 to Figure 20. \Wen

the door 120i s sapwhhin diamrpoddt iwren threderr @618 sofmovde Wprtheg 66 is
engaged with thg hook 62e provi ded on,the_connectin? q;nber 62 , and
the other end 66856 (AP EPPRngtles RAOIERGATRY With tA%° 5] ection 62f

brovided on the,gonnas! ing ABIPEL,OA BycLBe (agh, 12,008\ ko the

open position to the ¢l ose position, the other end 66b becones away
from the proj epbiono®2fo7amndadir gied Inori2ont gepdddre opr Dyt iion tBia to
position the cartridges 50y, 50m 50c, 50k to the positioning portion
101a of the maPrdessedbl§. 100 dirayhbohgber areaber Smadiedg iietani sm

of main asgenbly of, & eCL! ORNQt RN AP C | 088 J.6 11 ngr aRPa,3LYs]
y2 toward the transfer belt 19.
[Positioning of process cartridge relative to main
assembly of electrophotographic image forming
apparatus]

20 Referring to Figures 5, 15 and Figures 19, 27,
29, 30, the description will be made as to the
positioning of the cartridges 50y, 50m, 50c¢, 50k
relative to the main assembly 100 of the apparatus,

As shown in Figure 30, there is provided

25 positioning portions 10la for positioning the

cartridges 50y, 50m, 50c, 50k in the main assembly 100

of the apparatus. The positioning portions 10la are



20Referring to Figure 5 to Figure 8 and Figure 11 to Figure 19
Figure, the description will be made as to the nmechani smfor
operating the force receiving device 90 provided on the cartridge
50y. Figure 5 - Figure 8 are sectional views of the cartridge as seen
25 in the axial direction of the photosensitive drum 30, and Fi gure
11 - Figure 14 are perspective views as 8en fromthe non-driving
side of the cartridge 50y. 32 The state shown in Figure 5
corresponds to the state shown in Figure 11 and to the state shown in
Figure 15. The siatiQeshewp ime Ri t st shown
in Figure 12 an%lﬁto t he statlg,\b srﬁ%ﬁe?%i%ﬁﬁzﬁgggé5§C$’He}5§1tmétgdése'hown
in Figure 7 cor¥Hspondspbeindetst arenshownelln 9 gurh k3spasd d¢de
state of Figure 8 corresponds to the state of Figure 14. As
descri bed her ei iFef6reityfintgk Karerbiemg Bpethauronnofigies ddor (a2

fromthe open posjti.gn, t 10 first_force application, nmenber 61
noves about the‘—;‘%sdlutf;ﬁSIF1 ‘iang?’sh%f)t 58 F1%5ih &ﬁég‘gtaﬁ SREEPHIAERSE, 11
and 15 to the sfiate ob+& O i i.ne, fdor st
force application nenber 61 ﬁ%ﬁggﬁ%se%%gﬁ fﬁ%ni@%ﬁt&gﬁ ?%‘%Ste : Oy
relative to thefmiha isimssewbyy1000 off the apparaigschghigal sQtacts
on the first force receiving nenber 75 of the cartridge 50y. More
particul arly, A&RCUPEPRRL PO iheAe6%Ed GIt Bheosttistn fabpre Blppltinsat i on
menber 61 abut EQ?nfixﬁé%b q_,rg%d portion of the first force receiving
menber 75. 20 erearter. the first force receivi ng nmenber 75 urges

the camsurface 70c (hBi EHokk O80 MQYLLLOM, PQVi ded iy ihe -secepd |

force receiving nmenber 70 by whichthe second force receivihg nenber
70 is rotatied &beufitdie Zhakt agPaicafhien, nehie=sarondvéoreety agei vi ng
menber 70
movement of the door 12 from the open position to the
closing position. As shown in Figure 20, the projected
portion 61f provided on the first force application
member 61 urges the projection 3la provided on the
15 upper surface portion of the drum frame 34. By this,
the cartridge 50y is urged in the direction of an
arrow P (Figure 19) , so that portion to be positioned
3lb (Figure 7} provided on the drum unit 31y is
abutted to the positioning portion 10la provided in
20 the main assembly 100 of the apparatus by which the
cartridge 50y is positioned in place (Figure 6). The
same operation is carried out adjacent the opposite
longitudinal ends. Also, the same operation is carried
cut for the other cartridges 50m, 50c¢, 50k.
25 The mechanism for movement of the first force

application member 61 in interrelation with the

movement of the door 12 will be described. The first



25 is noved fromthe stand-by position as shown in Figures 5, 11, 15
to an outside of the developing unit 41 of the cartridge 50y, that
is, anay fromthe 33 rotation axis 46b of the devel oping unit 41.
Wth the structure shown in Figure 21, the projected portion 62 g
projected fromthe connecting nenber 62 functions as the first force
application nenber 61. 5Referring to Fig@Pe 28, the description wll
be made as to the operation of the second force applying portion 60.
A driving force froma notor 110 (driving source) provided in the
mai n assenbly 180-@f spbeidd: oRpaeabes 65 1y angabéd edidoat he gear 112
by way of the gear 111. The gear 112 receiving the driving force
rotates in the ¢innection mémkar &2r durLintemetateom widin pbeti on 112a
provi ded integrallx{mﬁth the gear 112 in the direction of the arrow
L. The cam por tFOF™ER5a°f s11% WRgadéd Wist RPA"BHIF £EAYTE ot TeFS ecei vi ng

porti on 60b proigled o9, the. sesand. Lol e.aanl beationgmaer 60

Thergforg, with rotatioh o the cam p rtlpn € second force
appl i cati on sTerigipoei ARVIESL d Bothengh§LLtii®n ohe HUFHRWNE SMaB.
20Figure 28 illustrates in (a) the case in which the second force

appl i cati on nerfifer a6BoheVvEetn iemgelgeddw gt tihenpod]adiedarpond & aid,i n
whi ch the developing roller 42 and the photaosensitive drum 30 are
still in cont a@ Pt ATBREH Wih&rn( Efiguinganpd vty e sdopgated
e o eovad ik SHE GPSEAL AL E0y e aseang Loras epgl eeton
second force recRUYhAOneMIEIEr 4, As shown in Figure 27, by the

10 movement of the door 12 from the open position to the
cleose position, the tray holding member 14 moves in
the direction of the arrow y2 {Figure 27} . By this,
thg supporting pin 62Zb engaged with the elongated hole
14b alsoc receives the force in the direction of the

15 arrow y2. Therefore, the connecting member &2 rotates
in the direction of an arrow 2 (Figure 27) about the
supporting hole 62c. As shown in Figure 19, between
the first force application member 61 and the
ceonnecting member 62, there is provided a spring 66.

20 The spring 66 is supported by the supporting shaft 55,
and is contacted to the projection 62e provided on the
connecting member 62 and To the projected portion 61f
provided on the first force application member 61. By
the urging force c¢f the spring 66, the projescted

25 portion 61f urges the projection 3la provided on the

drum frame 34 in the direction of an arrow P s0 aé to

position the cartridges 50y, 530m, 50¢, 50k to the



34 70 receives a force fromthe engaging rib 60y. By doing so, the
developing unit 41 is rotated (noved) about the rotation axis 46b, so
that developing roller 42 and the photosensitive drum 30 becone
spaced from5 each other. The position of the developing unit 41 at
this time is a spaced position. As shown in Figure 15, the second
force application menber 60 is provided wtth an el ongated hol e
portion 60c for permitting novenent of a 10 supporting shaft 55 on
which the first force application nmenber 61 is provided rotatably.
Therefore, evenpgenohifg SEEANGAG0N 682 aPltheahl o JBEREE, 60pdmues in
the direction of the arrow B (Figure 8) or in the direction of the
arrow E (Fi gureth® appheakerond force 15 application nenber 60 can
nmove without being disturbed by the first force applicati on menber

61. Sinilarly to the fi% §oVerie BHesrecati ofendipércion e Se¥ond
force applicatign er. 60 .S proyi ded f.aci t novenent path of

t he cartridgeslgbuggggo&%ﬁfﬁﬁ& vgytEEF %659t5?dgg§u§0y§“%0n] 50c, 50k
entering the najtruassedabier 10Q ebntdie: iFRPRALALUS @0 thhencartdidge tray
13. In the step of advancenent of the cartridges 50y, 50m 50c, 50k
into the main assénbhy M@rehtt hé dppatcatus? theameceandwidr ce

recei ving nenber 70 is kept at the 25 stand-by position (Figure 15).
Therefore, the FPREE Forice Fdpprecalt i oihaRnEE deerahdl tsheétsébend force
application ne can _be very. c t he 35 capiridges 50y,
Som S0, S0k aberoRee Stha, U6t Weh bPr UTS RGPt 0% nat
wast ef ul | spacengafe®esi@M%ednodhed RS Qh8viddie JMRitAcasSaMI Y ng00 of

t he apparatus can be downsi zed with respect to the 5 vertical
direction and mhebéongf t,.udndakheisdetn endobél he chet sprdigey BBy ifaxi a
direction of the photosensitive drum 30). The operation will be
descri bed her efR9f¥e¢ Yith the projection’ 62f provided on the

connecting member 62. By the door 12 moving from the
open position to the close position, the other end 66b
becomes away from the projection 62f and directly

15 urges the projection 3la to position the cartridges
50y, 50m, 50c, 50k to the positioning portion 10la of
the main assembly 100 of the apparatus.

[Spacing mechanism of main assembly of
electrophotographic image forming apparatus)

20 Referring to Figure 5 to Figure 8 and Figure 11
to Figure 19 Figure, the description will be made as
to the mechanism for operating the force receiving
device 90 provided on the cartridge 50y. Figure 5 -
Figure 8 are sectional views of the cartridge as seen

25 in the axial direction of the photosensitive drum 30,
and Figure 11 - Figure 14 are perspective views as

seen from the non-driving side of the cartridge 50y.



detail. 10 [Mounting of process cartridge to main assenbly of

el ectrophot ographi c i mage form ng apparatus and operation of force
recei vi ng device) The description wll be made as to the
series of operations fromthe nounting of the cartridges 50y, 15 50m
50c, 50k to the main assenbly 100 of the apparatus to the spacing of
the developing roller 42 fromthe photoséAsitive drum 30. As shown in
Figure 4, the cartridges 50y, 50m 50c, 50k are nounted fromthe top
to the cartridge 20 tray 13 drawn out to the drawn-out position in
the direction ofheanstaceoshé&n Bh mavupg $ hereaspohglged e 38ata t he
direction of the arrow D1, the cartridges 50y, 50m 50c, 50k are
passed t hrough %HR?HoﬂéthguEﬁ)l$uﬂﬁqI@Q EEﬁrﬁﬁaiaa§§@Hblynliﬂﬂuﬁe the

apparatus. Thus,, in thls enbodi cartridges 50, 50k
D msorted it oins Bt har ROR S BRy D OF G TP ETS Bt e SER TS i ho

di rection substﬁwnallhyppsﬁp@nﬁz GHlE ot ond he A %ho%rfﬁtffth%f 1he
phot osensi tive drum 30 shown 1n Figures 31, 32, the cartridge 50y
is nounted & the msted@mmt rieamiposs ti @drirdsphieds to the state
shown in Figure 13, and the state of Figure 8
corresponds to the state of Figure 14.
As described hereinbefore, with the c¢losing
operation of the door 12 from the open position, the

10 first force application member 61 moves about the
supporting shaft 55 from the state of Figures 5, 11
and 15 to the state of Figures 6, 12, 16. At this time,
the first force application member 61 not only
positions the cartridge 50y relative to the main

15 assembly 100 of the apparatus but also acts on the
first force receiving member 75 of the cartridge 50y.
More particularly, an urging portion 6le of the first
force application member 61 abuts the first urged
portion of the first force receiving member 75.

20 Thereafter, the first force receiving member 75 urges
the cam surface 70c {third urged portion) provided in
the second force receiving member 70 by which the
second force receiving member 70 is rotated about the
shaft 70a. Then, the second force receiving member 70

25 is moved from the stand~by position as shown in
Figures 5, 11, 15 to an outside of the developing unit

41 of the cartridge 50y, that is, away from the



5 cartridge tray 13 with respect to the inserting or entering
direction. The cartridge 50y advances fromthe upstream side toward

t he downstream side below the first force application nenbers 61k
61c, 61m and the engaging ribs 60k, 60c, 60m of the second force 10
application nenber 60 which are actable on the cartridges 50m 50c,
50k. The cartridge 50mis nountéd at the second position
fromthe downstream side on the cartridge tray 13 with respect to the
entering direction. The 15 cartridge 50m advances fromthe upstream

side toward the-dawishr eam edecbeliw dhe1bhisd farca1applsichation
menbers 61k, 61c and the engaging ribs 60k, 60c of the second force
appl i cati on neniencBrahsicdvraria acdatd e19nthdepogidctedgesrihle, 630k.
20The cartridge 50c is nounted at the third position fromthe

downst r eam si d&¥ &CPRECeArinTd§he t PSES inpt Reespéét frpckimaserseri ng

direction. The cartridge.50c passes fromthe upstreamside toward the
t%ﬁe%lrsghfeoré:r‘?ggaf’%gcaﬁlﬁg BEROBY @He 25 first force

downst ream si de oW
appl i cati on snenber 6%@@9&&5@_&%@2&& Of € ARPLL SN HENDET RO
whi ch are actable on the cartTidge 50k. 37 The nost upstream
cartridge 50k omdehescar tthedgpetatalonl diwithd s@SpPRICtotce tdpplgihgri ng
direction enters fromthe upstreamside toward the downstream side
such that seco®®*téfee®tecei ving 5 nmenber 70 thereof passes bel ow the

first force appllcatlgndggagﬁ{f%%cgc 93%%198t5961 @T&&h§9§g50k-

source) provided in the main assembly 100 of the

10 apparatus is transmitted to the gear 112 by way of the
gear 111. The gear 112 receiving the driving force
rotates in the direction of an arrow L to rotate a cam
portion 1ll2a provided integrally with the gear 112 in
the direction of the arrow L. The cam portion 1li2a is

15 engaged with a shifting force receiving portion 60b
provided on the second force application member 60.
Therefore, with rotation of the cam portion 112a, the
second force application member 60 moves in the
direction of an arrow E or B.

20 Figure 28 illustrates in {a) the case in which
the second force application member 60 moves in the
direction of the arrow E and in which the developing
roller 42 and the photosensitive drum 30 are still in
contact with each other {(Figure 7) . Figure 28

25 1llustrates in (k) the case in which the second force
application member 60 moves in the direction of the

arrow B and in which the second force receiving member



The passing of the second force receiving nenber 70 bel ow the first
force application nmenber 61k fromthe upstreamside toward the
downstream side is 10 the sane with respect to the cartridges 50y,
50m 50c. - That is, when the process cartridge is inserted
with the second force receiving nmenber 70 projected, the first force
application nenber 61 and the second foréé application nmenber 60 have
to be at an upper 15 part so as to avoid interference of the second
force receiving nmenber 70 with the first force application nenber 61

and second forcm appkioati oncamrberofOchd@neYEEing I i1 k@yseannd force
receiving nenber 70 is at the stand-by position , the first force
appl i cati on 20 demger o6l thndieved opesonehiftoddeiappbizdati dnonedber 60
can be di sposed.close to the cartridges 50y, 50m 50c¢c, 50k w t hout
the necessity GPYEKIERG FRtHiodcatht 19 d8gERRE FIeVHioPaRe | BAL 16K t he

second force r YN gﬁgp 70. . efore, the main _a |y 100 of
the 25 apparatﬁ%ﬁgéﬁ g% oﬁﬁéf§gél§?f%‘%@%bé%tb?%“T%épeéggrga
direction. Isn agdht béRexras THEOPHsitidni B4 €8 Hoveddpihheudasishi gps of
the force receiving device 90, 38 the first force application nenber
61 and the secdidsf pive Bpp iswatednpesiiien.60 are such that force
recei ving device 90 overlaps wwth the first force application nenber
61 and the second foré€ &PRIPcH iTFUe e S60FANE hePideum axi al

o Eob Conors SaRE EAPLE, et oEd 92 RA0S AR LRl sspect
tray 13 is insebledpontod c@bh peaalitg 1 afentthesagparatus, a
gap fl 1s 10 supporting shaft 55 on which the first force
application member 61 is provided rotatably. Therefore,
even when the second force application member 60 moves
in the direction of the arrow B (Figure 8) or in the
direction of the arrow E (Figure 7), the second force
15 application member 60 can move without being disturbed
by the first force application member 61. Similarly to
the first force azpplication member 61, the second
force application member 60 is provided facing the
movement path of the cartridges sc as to be above the
20 cartridges 50y, 50m, 50c, 50k entering the main
assembly 100 of the apparatus on the cartridge tray 13.
In the step of advancement of the cartridges 50y, 50m,
50¢c, 50k into the main assembly 100 of the apparatus,
the second force receiving member 70 is kept at the
25 stand-by position (Figure 15). Therefore, the first

force application member 61 and the seccond force

application member 60 can be very close to the



10 mai nt ai ned between the second force application nmenber 60 and the
force receiving device 90 as shown in Figure 5. Also, a gap f2 is
mai nt ai ned between the photosensitive drum 30 and the transfer belt
19. Therefore, the cartridges 50y, 50m 50c, 50k can enter 15 wi thout
interference with the main assenbly 100 of the apparatus.

Thereafter, as shown in Figure 23, by nowsng the door 12 to the close
position, the tray hol ding nenber 14 noves in the direction of
approaching to the 20 transfer belt 19 (arrow y2) . A vertical

conmponent of th - t g, stapnce:hn t if on of an,arrqw y2 is
f2. By doing so?éEE%§%%§n5?%’ |gdrgb : ?ﬁ%qga?§éédﬁ%%h§5y?oéﬁﬁi 50c,
50k al so nove smmidiiersuthacawiah,t be gt @eeRskhi Ve Hcunt30 1
brought into 25 contact to the surface of the transfer belt 19. In
this state, thergpgyed- DHtamederehetfeomeénr apsdmkdlyy1devefeci®0 and t he
second force agflication menber. 39 engaging portion 60 expands to

fl+f2. In addit %ﬂiraﬁﬁsnﬁﬁﬁrﬁf Fﬁgnﬂtﬁﬁ 12 EhoTePRPH JetPBsi tion, the
first force ;appld.GatLonsieanar, 614 Stﬂ@‘i%ﬂg?guég?atl REQLECLL 0N Sla
e dru I's urged

provi ded on the upper 5 surface portiono m T rane

by the proj ect athepettionddd fsoyByakids diascehonwod ki gure 6, the
positioning portions 31b of the cartridges 50y, 50m 50c, 50k are
abutted to thephespeensiielyodsirtinoddng portions 10la provided in the

main i o assenbly 100 @f the apparatuys , so that cartridges 50y, 50m
50c, 50k are positiongaet8p?¥éyﬁﬁﬁ H1as Sisiep T B b " S paF atus.

detail.

10 [Mounting of process cartridge to main assembly of
electrophotographic image forming apparatus and
operation of force receiving device)

The description will be made as tc the series
of operations from the mounting of the cartridges 50y,

15 30m, 50c, 50k to the main assembly 100 of the
apparatus to the spacing of the developing roller 42
from the photosensitive drum 30.

As shown in Figure 4, the cartridges 50y, 50m,
50¢, 50k are mounted from the top to the cartridge

20 tray 13 drawn out to the drawn-out positiocn in the
direction of an arrow C.

By moving the cartridge tray 13 in the
direction of the arrow D1, the cartridges 50y, 50m,
50c, 50k are passed through the opening 80 into the

25 main assembly 100 of the apparatus. Thus, in this
embodiment, the cartridges 50y, 50m, 50c¢, 50k are

inserted into the main assembly 100 of the apparatus



The cartridges 50y, 50m 50c, 50k are prevented fromnoving in the
direction of the an arrow a (Figure 15 1) in the main assenbly 100 of
t he apparatus by engagi ng the shaft 36d provided on the covering
menber 36 shown in Figure 10 with a rotation preventing portion 13a
provi ded on the cartridge tray 13. The urging portion 6le of the
first force 20 application nmenber 61 cont3acts and urges the urged
portion 75a (Figure 15) of the first force receiving nmenber 75
positioned at the first position (Figure 15). Thereafter, the first
force receivi nglmecmiéealze§ct§omv1%gta&£élq|¥db&@géﬁ&mﬂfaraeoa{ﬂ&W rto
be positioned 25 at the second position (Figure 16). At the
second positiomxitledidrgengopaertt tba Audrasegestine dnnm sarface 70c of
t he second force 40 receiving menber 70 shown in Figure 15. By doing
so, the second force ﬁﬁtéPVWﬁngWﬁﬁﬂ§Fe$03¥ot%&4a§h8b6®¥t%#ﬁ§eaﬁpz of
the shaft 70a fromth osition.to_a 05|t|on out.si de the
devel opi ng uni t- 4fm8Pg?§e§% cart El%d%srgﬁﬁea% éak h That is,
in the diregti uawaygtrommy he LotRtiapaxi 8,460 Qﬂcnsrelﬂglgtfvﬂ opi ng
unit 41. However, at this time, the upper surface 70 of the
second force reggeving dmmﬂnaioio iMiecrbetekdge t99ylQdt lvecdsoiepmsur f ace
of the engaging rib 60y of the second force application nenber 60
which is pIaceghét“Pﬁ%@?ﬁﬁn?ﬁﬁ@sF?W%ﬁﬁ e ARVeRtER Fideneetowfthehe
second force r%%%|¥ Qgrnenber 70, 1S reg| Iate

h

by t.he a r|b 60y
(Figures 6, 12) £°505i oA aF Thee secoﬁdg%% f%%%e%?%d%¥gﬁhg

menber 70 at thinga iﬁ% oL Aokedst @I Woat b@gtu@@sgetdo% cheEe, this
position is made t one position for the fol | oW ng reason: After

the cartri dges apfyicd0ign X@opes50&0 arte chioang eak ttadb dchennaher assenbl y
100 of ,
cartridges 50m, 50¢, 50k.

The cartridge 50m is mounted at the second
position from the downstream side on the cartridge
tray 13 with respect to the entering direction. The

15 cartridge 50m advances from the upstream side toward
the downstream side below the first force application
members 61k, 6ic and the engaglng ribs 60k, 60c of the
second force application member 60 which are actable
on the cartridges 50c, 50k.

20 The cartridge 50¢ is mounted at the third
position from the downstream side on the cartridge
tray 13 with respect to the entering direction. The
cartridge 50c passes from the upstream side toward the
downstream side below the engaging ribs 60k of the

25 first force application member 61k and the second

force application member 60 which are actable on the

cartridge 50k.



20 the apparatus, the state is as shown in Figure 8 until the inmage
formng operation is carried out. Mdre particularly, the second force
application nenber 60 has been noved in the direction of the arrow B
so that engaging rib 60y urges the second force receiving 25 nmenber
70. In this state, photosensitive drum 30 photosensitive drum 30 the
devel oping roller 42 are spaced fromeacR’other. In the state of
Figure 8, 41 cartridges 50y, 50m 50c, 50k are disnounted fromthe
mai n assenbly 100 of the apparatus. Thereafter, when cartridges 50y,
50m 50c, 50k are nourithed mpett inestrrian assernthige 100 ef dHwe apparat us
again, the second force 5 application nmenber 60 is at the position
shown in Fi gur €3 rafget Hereflor ¥ithhearneré secird endeeéngecei vi ng
menber 70 noves,.fromthe. stand-by position, it is contacted to the
(D 60y, As Shouh T iR g e s, TERE dit SBCEERET i TY=10 B1° t he
force received daynbbeedh rslad QuER FROLINERH) "BIRGY rLaif g the first
force application nenber 61 is substantially opposite the direction

of the forcé recwbeed/dyticeosepantes trtewr geeidlirag feaber 70 from

the second force application nenber 60. The surface of 15 the second

force recei vi nGPREMBRY 17D TEHPER Phcgtpbdet o ther cartrbnge Mksecond

force application nenggr 60 djrectiggefaces the directi.on _of entrance
|

of the cartridges 50y, BORT°B0E “Zok™f Hi% FRe ReTH VB 100 of

the apparat us. nBybsel BEtdGut Bee di 1241 ir0P-Ofa % 1LhE 1 LR CRIMIAT i Q1 Ce,
when the second force receiving nmenber 70 receives the force fromthe

second force appbicete apsierbersify tHoherdevted apwngtuasai ilkecan be
efficientléonnved relative to the drumunit 31 with certainty.

Furt her nor &° t AB® st3t% "t LpRBEOls difsithpveartridges 50y, 50m, 50c.

That is, when the process cartridge is inserted
with the second force receiving member 70 projected,
the first force application member 61 and the second
force application member 60 have to be at an upper

15 part so as to avoid interference of the second force
receiving member 70 with the first force application
member 61 and second force application member 60.
However, ii the second force receiving member 70 is at
the stand-by position , the first force application

20 member 61 and the second force application member 60
can be disposed close to the cartridges 50y, 50m, 50c,
50k without the necessity of taking into account the
degree of projection of the second force receiving
member 70. Therefore, the main assembly 100 of the

25 apparatus can be downsized with respect to the
vertical direction. In addition, as shown in Figures

3%, 32, the positions of the force receiving device 90,



25 drum 30 and the developing roller 42 are spaced can be maintai ned
stably. However, even when the novenent of the second 42 force
receiving menber 70 is limted by the engaging rib 60y, the force
recei ving device 90 including the second force application nenber 60
and the second force receiving nenber 70.,s not damaged. As shown in
5 Figure 22, (a), since the novenent of E%e second force receiving
menber 70 is regul ated, the novenent of the urging portion 75b for
urging the camsurface 70c is also regulated. Even if the urging
portion 6le of e firfst foxscarappfa e aamhenbey 3BT thet $regondr ges

the 10 urged partion_75 n elastic portion 75c in the formof arch
provi ded on the*“ FFs?p?gﬁ%é}ﬁggchW?%ﬁ(ﬁhﬁﬁgrsﬁé¥qu§§e °Fef astic

deformation). Thetehong asMmenr bh Lhe-mpeenept of. the seeond force
receiving nmenber 70 is regulated, the force receiving device 90 is

not 15 damaged.application Arthbewhen ddie thecoacoidriee cappbp iatdaBn
menber 60 is noved fromthe position of Figures 6, 12 in the
direction of tREMREFofY Eashehdnm aximilgdisectziom 3 anghehersimre f or ce
recei ving nmenb 20 .of the cartridge 50y to enter

70 dl .
t he movenent pgﬁlﬁ S?g‘?%lg ge%é%ﬁ%@ %/?‘B’séﬁ?.d Fhi? prc?f?fef:gnt%fghtene second

force applicatihgn ﬂ?ﬁ@ﬁﬁﬂﬁgiéécéfgﬁ;ﬁﬂe@@ok? cal l ed projected
position. Thus, the second force application nenber 60 is projected

beyond t he above- descwhbadtisd aadtbyddd osi iBons Whederdded $ned tHe
projected position. The degree of projection of the second force
recei ving menbBrizoaaieniy proj ettt posnrrioisi ¢ Kapgél tthan the 43

10 maintained between the second force application member
60 and the force receiving device %0 as shown in
Figure 5. Also, a gap £2 is maintained between the
photosensitive drum 30 and the transfer belt 19.
Therefore, the cartridges 50y, 30m, 50c, 50k can enter

15 without interference with the main assembly 100 of the
apparatus.

Thereafter, as shown in Figure 23, by moving
the door 12 to the close position, the tray holding
member 14 moves in the direction of approaching to the

20 transfer belt 18 (arrow y2) . A vertical component of
the movement distance in the direction of an arrow y2
is £f2. By doing sc¢, as shown in Figure 6, the
cartridges 50y, 50m, 50c, 50k also move so that
surface of the photosensitive drum 30 is brought into

25 contact to the surface of the transfer belt i9. In
this state, the gap f1 between the force receiving

device 90 and the second force application member



gap fl+f2 in order to engage with the second force application nenber
60. The operation of the second force application nmenber 60 is
carried out at the prior to the image formation after cartridges 50y,
50m 5 50c, 50k are nmounted to the main assenbly 100 of the

appar at us. Then, as shown in Figures 8, 14, the second force
appl i cati on nmember 60 noves in the direcffon of the arrow B, so that
side surface 70b which is the 10 second urged portion of the second
force receiving nenber 70 entering the nmovenent path receives the
force from the ceggagnageaitdcB0¥d Bypalaisngosdl+izhe devel oping unit 41
rotates (noves) about the rotation axis 46b , so that devel oping
roller 42 is spaced fr8nPd8iEin/phat By ttheedeptimBGobyha ebgrea.

The second for : i Vi mber .70 receives the force framthe
second force r@%gﬁgfg%é’ n%@%ogr%r% ?%rct%gpﬁ#'b‘faet&oé’dmﬁﬁé?fi_ **Thus, as
conpared to a sbiHetss &Hat WobeB-t s, %ﬁsgﬂﬁox)‘ﬁe@eoﬁ%ﬁé Vg menber
noves toward the 20 process cartridge and engages with thé devel opi ng

unit to effeéct sthéadevsimpiongoflevicelrapactang 3Mhesdusdands fthem t he

rotation axis 46b of the devel oping unit 41 can be nade |arge.
Theref ore, thePdPISFIRf POFGLEnr gjqﬁri r BY S spacsiryt Ha dégereping

o £ on by TR BRSSP N, e
in the directieompfsddie sofdare abutted to the respective
positioning portions 10la provided in the main
10 assembly 100 of the apparatus , so that cartridges 50y,
30m, 50c, 50k are positioned to the main assembly 100
of the apparatus.
The cartridges 50y, 50m, 50c¢c, 50k are prevented
from moving in the direction of the an arrow a (Figure
15 1) in the main assembly 100 of the apparatus by
engaging the shaft 36d provided on the covering member
36 shown in Figure 10 with a rotation preventing
porticn 13a provided on the cartridge tray 13.
The urging portion 6le of the first force
20 application member 61 contacts and urges the urged
portion 75a (Figure 15) of the first force receiving
member 75 positioned at the first position (Figure 15).
Thereafter, the first force receiving member 75 is
moved in the direction of an arrow r to be positioned
25 at the second position (Figure 16).
At the second position, the urging portion 75b

urges the cam surface 70c of the second force



arrow B, the position where the first force receiving nmenber 75 is
pushed by the first force application nenber 61 and the position
where the second force receiving nenber 70 receives the force from
the 5 engaging rib 60y change with respect to the horizontal
direction. In other words, the relation tween a distance I shown in
Figure 7 and a distance Il shown in Figure 8 is distance | > distance
1. The change of the distance is accommbdated by the elastic portion
10 75c provided on the second force receiving nmenber 70. As shown in
Figure 22, (a),ft%%fevendsestPyortd shorscin Figpre hkS f oBh #9199 &6 bl e

arch configurat,j,on.__lnsi.d e elastic portion,(5c, there is_provided
a spring 76 Wni%: Y iséecgﬁae %}s‘% FErErbErY MRS s Y i HY 26 Spretdht €% he

15 el astic portdgn 63Cths omddeexbpdrbayand aessssi) bR EHNEsions to
restore the flexed elastic portion 75c. The arch configuration of the

el astic portiomrdicirs ootsidrevhtabieslarnichat heiel gstdfc thenber may be
a sinple elastic menber. 20In order to effect the inmage formng
operation, tthe SFEFEREBER® 1ol 198F, 490¢ s T nt fbeedig.0 imhghe

phot osensi tive gr. b vin e second force li.cation nenber
60 in the di reccﬂlr%n@tggnt %arp;rfrrg\% g.?e B‘S/O%ta}%lg? T EHo Oifn@ii? gures 7,
13, the second JkeEep2ey naGAI Mitng nenber 70 is brought into a state
of not receiving the force fromthe engaging rib 60y. Therefore, by
the urging force of tHewspernri95hi8stpmeyidedupptnesn-ide devet opi ng
unit 41 and the drumunit 31, the developing roller 42 and the

phot osensi ti ve "WRUAFIDNArOTEEnEER B D "eBERT othedmtesfenas et ri dges

onsrom S0, ARLBFEPIEARATLE Ole QLI KOS ATRReA UL E
second force application member 60 which is placed at
the home position, by which the movement of the second
force receiving member 70 is regulated by the engaging
rib 60y (Figures 6, 12) . The position of the second

15 force receiving membexr 70 at this time is called
regulating position.

Here, this position is made the home position
foxr the following reason: After the cartridges 50y,
50m, 50c¢, 50k are mounted to the main assembly 100 of

20 the apparatus, the state is as shown in Figure B until
the image forming operation is carried out. More
particularly, the second force application member 60
has been moved in the direction of the arrow B, so
that engaging rib 60y urges the second force receiving

25 member 70. In this state, photosensitive drum 30
photosensitive drum 30 the developing roller 42 are

spaced from each other. In the state of Figure 8,



phot osensitive drum 30, the photosensitive drum 30 rotates, and the
devel oping roller 42 also receives the driving force fromthe main
assenbly 100 of the 10 apparatus and rotates. This is acconplished by
provi ding the coupling portion 67a co-axially with the cylindrical
portion 46b so that even if the devel oping unit 41 noves about the
cylindrical portion 46b, the position of*?he coupling portion 67a
does not change. 15 Thus, the photosensitive drum 30 and the

devel oping roller 42 are rotated before the developing roller 42 and
t he phot osensi tdargrddaas 3ar &0apns act bt areathsmeivhees Ther afer e,
when the devel oping roller 42 is brought into contact to the

phot osensi ti ve M inf38e™2ly (198 efekle dioPReptnee Bbeveaftarhe when

peri pheral surf . hgt.osensi ti drum 30 _and_t he devel opi ng
rol ler 42 can 6%&%§a§5%%§ﬁﬁg ghﬂ’t%%%ef%%e?rﬁéﬁ?FﬁﬁgoFot £ main

phot osensi ti ve (@suRb8P 2ot dehendeysionidg Q%—Lirﬁr the 680.Me dpduced.
Wien the image formation is 25 conpl eted, the developing roller 42
and the photsoseppilicyeidr memBoraé® spacedhérpyniedeh shdwet iy novi ng

the second force application nmenber 60 in the 46 direction of the
arrow B, as desé¢fPbed® hénsi hberefere.Afhen thee sssaofngerese rotations

of the devel opi oller 42 and.the phatosensitive drum 30 are

st opped. Thus, rtg%%{gﬁiegeglegléﬁfe?%nr?:oeve%e%ﬁg@nt T8 CRBAT PRI 808 ur f aces
of the photosensi i veortié®ed0ranthd hepdeygl oping roller 42 is
reduced, and therefore, the wearing of the photosensitive drum 30 and
t he devel opi ng rol | er 242slvawm ba Féduced, Ther efoseichheakpmgerqual ity
can be inproved. 10The el astic portion can be replaced with the
structure $howRTi HSEifpicesregeiveg bysthpefirsty fpsee ergeisiivong devi ce

PSR CA I BT i IR A
application is substantially opposite the direction of the force
received by the second force receiving member 70 from
the second force application member 60. The surface of
15 the second force receiving member 70 which receives
the force from the second force application member &0
direction faces the direction of entrance of the
cartridges 50y, 50m, 50c, 50k into the main assembly
100 of the apparatus. By selecting the direction of
20  the receiving force, when the second force receiving
member 70 receives the force from the second force
application member 60, the developing unit 41 can be
efficiently moved relative to the drum unit 31 with
certainty. Furthermore, the state that photosensitive
25 drum 30 and the developing roller 42 are spaced can be

maintained stably.

However, even when the movement ¢of the second



15 menber 165 is provided with a sliding portion 165a (inclined
surface), and the first force receiving nmenber 179 is provided with a
sliding portion 179a (inclined surface). Figure 33 shows the state
before the first force application nmenber 165 noves. Figure 20 34
shows the state in which the second force receiving nmenber 178 is
projected fromthe cartridge 150y by the first force application
menber 165 noving to abut the first force receiving nenber 179.
Figure 35 shows the state after the second force application nenber
164 25 noves i nf¢dve diercettimn nefubehe7arioWikhitddieschargenfagimd to ||
of the distance between the first force receiving nmenber 179 and the
second 47 forc® P8¢¥ei Mg WSFhérCETBinhSRiiFn H duncdydany 8% s

permtted by t idahilit etween the slidin rtion 179a and the
sli di ng portioE%T%%g gﬁgé%jﬁ¥ﬁéc§%%3%fVFF?rogbt%593¥?%fe?8? e
receiving nmenmbeforké9rkBebyiMte rdibeEt ¥ ON OhorNa AL F shawnJjniki gure
35. In the cartridge 50y used for the description of this

enbodi nent , & heFidewel dpi ntplunistindd tise retvamaht eof alhat iséech® fdieedr um
unit 31 in order to contact and space the devel oping roller 42 and

the 10 phot oserdSCELVENETATHST 8| 4F | RIMGtedchtlvt Mevempphev®riheR gur e

20,5rvs o0 LSRN SO oD Lhe BT Ludhte e e
531 is provi dediwot begim £lengatesh A en8363;:870388abLe yid et hRe
first force application member 61 further urges the
10 urged portion 75a, an elastic portion 75c in the form
of arch provided on the first force receiving member
75 flexes {elastic deformation)}. Therefore, even if
the movement of the second force receiving member 70
is regulated, the force receiving device 20 is not
15 damaged.
&nd, when the second force application member
60 is moved from the position of Figures 6, 12 in the
direction of the arrow E as shown in Figures 7, 13,
the second force receiving member 70 moves outwardly
20 of the cartridge 50y to enter the movement path of the
engaging rib 60y. The position of the second force
application member 60 at this time is called projected
position. Thus, the second force application member 60
is projected beyond the above-~described stand-by
25 position when it is at the projected position. The
degree of projection of the second force receiving

member 70 at the projected position is larger than the



15 portion to be guided 544, wherein the developing unit 541 is
slidable relative to the drumunit 531. More particularly,
as shown in Figure 37, when the second force application nmenber 560
does not act on the second force receiving nenber 570 , the 20

devel oping roller 542 is urged by an urging spring (unshown) (elastic
menber) so as to contact the devel oping mrsller 542 to the

phot osensitive drum Then, as shown in Figure 38, the second force
application nenber 560 noves in the direction of the arrow B to 25

act on the sec fratee §eCRidthNgo Bl »{Ph thi
devel oping unit 541 slides in fheodirecfﬁothh€P%é¥§%P3eE$§x%he drum

unit 531 so thatppdeévetdpn ngemb4d 60| | @he542=and chherphigd asepsHt | ve
drum 530 are spaced by the gap g. Simlarly to the first enbodi nent,
the force receilAss§ deRit 59D Naeberdd theciirisad foukcat rdeei vi ng

menber 575 and the_seco force receiving 5 nmenber 570. The
description wi H™5& ﬁﬁdgg%slqﬁ?etﬁ8r8%5+%ﬁ%3£¥eFoFafEﬁﬁqﬁfstﬁgy' 50m,
cartridges 30y,5030M50R08re 30kneUE Of dHRCn IR rasasse%n%gg' y?éo& Qhet he
apparatus. Wth the novenent of the door 12 fromt close 1

position to thepppeatyposition, the first force application nmenber 61
rotates fromthe position of Figures 6, 12 to the position of Figures
5, 11. By this, the fi'hgd. fat chowacenviigpaesnBer145 the seteaded from

the urging foree,of ANe {dnst.forge, ang! LSaLl o R "8I Ok os°0
that first forc& Fece¥ing nehves trection o
the arrow B, so that side surface 70b which is the
10 second urged portion of the second force receiving
member 70 =ntering the movement path receives the
force from the engaging rib 60y. By doing so, the
developing unit 41 rotates {moves) about the rotation
axis 46b , so that developing roller 42 is spaced from
15 the photosensitive drum 30 by a gap «. The second
force receiving member 70 receives the force from the
second force receiving member 70 in the projected
position. Thus, as compared to a structure in which
the second force receiving member moves toward the
20 process cartridge and engages with the developing unit
to effect the developing device spacing, the distance
from the rotation axis 46b of the developing unit 41
can be made large. Therefore, the driving torgue
required for spacing the developing roller 42 from the
25 vphotosensitive drum 30 can be made small.

In addition, by the movement of the second

force application member 60 in the direction of the



noves fromthe state shown in Figures 6, 12 to the state shown in
Figures 5, 11. More particularly, the second force receiving nenber
70 becones free fromthe urging portion 75b of the first force
recei ving menber 20 75. As shown in Figure 5, the second force
receiving menber 70 also returns to the stand-by position
(non-operating position) about the shaft ‘70a by the force of the
spring 73 shown in Figure 19 in the direction of an the arrow A
25Wth the novenent of the door 12 fromthe close position to the
open position, ddrewt Baytholmhsiginentiesrel4hesitadtsdbrawayeés onrighe
transfer belt 19 as shown 49 in Figures 3, 4. By this, the
cartridges 50y, gBFF Bdcis Joiehgrely aittedirahdietfer epolécatien

phot osensitive mder @rsglignds aera"tbed Iron18t he transferdb |t 19. As
described in t RS Foregoi iy T he Setond f'Ores 5% & Wi ngo'ﬁ%errber 70
for noving the .developh NEeriid 741lriSe GRISEhLUESGSUChat PRt 1t
projects outwardly fromthe developing unit 41 when the cartridges
50y, 50m 5Gc, <s@kgane nidureledchandderirhi neassemnmloy th8Ohofiddreal
apparatus and the door 12 noves to the close position. 10 Therefore,
the cartri dges BOFSTESR 50cOtBOK “OAAShetRPWITIRELED PHEEREN €1 on,
since the m)untof'irggai cs:eeffs %tw%di\ﬂm nl}r%ej,sgggnéj .osrtcgcreffi i ng menber
70 is at the stan -By position, e Space I'n t & "REIFA assensly 100
of the apparatuys reguided fonitbendoveseqtseindde1ld B thiadgesc S0y,
50m 50c, 50k may be small. In other words, the size of the opening
80 may be snual ltheaddstdred iisstctompeizapdl bgathcorlanberp&driamd t he
second force application nmenber 60 can be close to the cartridges
50y, 50m B56c, "SEKPTIREIET GPethe hieinFe FoFCR0- 997 VP nnexsntily 100
of the appar at e.r , th _respect to.the verfic .
direction. In ?al d|g %’ﬁ,lnagqgég% |¥\2n’ tﬁé’vgﬁ i%lzﬁSt&Fr ggf{l;%%ng) %t he main
assenbly 100 ofint Bge afRal AU RS INQWRLI Boilif GRS 134, JFasilibecforce
receiving device 90 is overlapped with the first 25 force application
nmenber 61 and ehessecqrdtfionceébc, there is provided a spring 76

which is an elastic member, The spring 76 prevents the

15 elastic portion 75¢ from flexing beyond necessity and
functions to restore the flexed elastic portien 75c.
The arch configuration of the elastic portion 75¢ is
not inevitable, and the elastic member may be a simple
elastic member.

20 In order to effect the image forming operation,
the developing roller 42 is contacted to the
photosensitive drum 30 by moving the second force
application member 60 in the direction of the arrow E.
By this, as shown in Figures 7, 13, the second force

25 receiving member 70 is brought into a state of not
receiving the force from the engaging rib 60y.

Therefore, by the urging force of the spring 25



application nenber 60 with respect to the drum axial direction, and
therefore, the cartridge can be 50 downsized with respect to the

| ongi tudi nal direction. When the cartridges 50y, 50m 50c,
50k are handl ed by the user or when they are transported, the second
force receiving nmenber 70 can be placed at the 5 stand-by position,
and therefore, the second force receiving>nmenber 70 is not easily
damaged. (Second Enbodinent) In the first enbodi nent, the cartridges
50y, o 50m 50c, 50k are nmounted to the main assenbly 100 of the

apparatus in thadgineat botwsdbshanddadlopipgr wendiqukag tg: tfigmaxi s of
t he photosensitive drum 30. In Enbodi nent 2, the cartridges 450y,
450m 450c, 450kigr é1lnptime edvedophey nwildeass2rdidy th@l of the 15

el ectrophot ographi c i nage, apparatus (main assenbly of the apparatus)

in the directi WCSHBERENETE 19 Bat QIS CRRERCEITE TAXPAFN dPEEt #6n of

t he el ectropho aphi osgnsidd.vedru h osensitive drum
430. In the foltt?%\q/:\,i ggfgei;ﬁé%fsp??gh,gq e5g8r g%ésk g]lefgggltree%%pafsbrloemogo t he
first enbodismeorwihy He: deseel bes wRLBl yecdsGRAGT 3Fisy rAnggaent of

el ectrophot ographi c i mage form ng appar at us] As shown in

Fi gure 39 Figurcestadt eheheadavabasimy yodDdr of2 tthethpparatus i s

| oaded with the 25 cartri.dges 450 450m 450c, 450k in the direction
(arrow K) subsPRAFPEFTS: PaFalFer 0t rhenBhatqsansdics g tdom 30

(I'ongi tudi nal QBEQGééf”QndthEhgéveloping roller 42 also receives

the driving force from the main assembly 100 of the

10 apparatus and rotates. This is accomplished by
providing the coupling portion 67a co-axially with the
cylindrical portion 46b so that even if the developing
unit 41 moves about the cylindrical portion 46b, the
position of the coupling portion 67a doés not change.

15 Thus, the photosensitive drum 30 and the developing
roller 42 are rotated before the developing roller 42
and the photosensitive drum 30 are contacted to each
other. Therefore, when the developing roller 42 is
brought into contact to the photosensitive drum 30,

20 the speed difference between the peripheral surfaces
of the photosensitive drum 30 and the developing
roller 42 can be made small, and therefore, wearing of
the photosensitive drum 30 and the developing roller
42 can be reduced. When the image formation is

25 completed, the develeping roller 42 and the
photosensitive drum 30 are spaced from each other by

moving the second force application member 60 in the



51 photosensitive drum430. In this enbodi ment, the cartridges 450y,
450m 450c, 450k are nmounted to the nounting nenber 480c provided in
the main assenbly 401 of the apparatus, in the direction of the arrow
K. The 5 cartridges 450y, 450m 450c, 450k accommodate yell ow col or,
magenta col or, cyan color and bl ack col or toner particles

(devel opers), respectively. The cartridgég 450y, 450m 450c, 450k are
each provided with a force receiving device 490 having a 10 first
force receiving nmenber 475 and a second force receiving nenber 470.

At the rear siddznsicttihe aditrheasgenbl §, 461 dekctieedpparanbstand.h
respect to the cartridge entering direction, there are provided a

first force apptit&at 8 W%g?eaﬁgﬁfa&ié’éépﬂﬁ ths devedorpid i cati on
o 360°aC o v 148 Lo ol o, 75 a0 (he

second force receiving ne respecti

42, the main asgerbl yhd0dpsdd therappadatiaswien p&rgzyg@d Wetdn an
opening 408 for permtting the cartridges 450y, 450m EO 450c, 450k
to enter theé neiurfassenpf ythe)hotosdrsidppar dtws Hndina dber 412
novabl e between a cl ose position_closing the opening 408 and an open
posi tion openi MGYEABPLRRM WY 4082 Thesdi6rda1219d $hegeaPadl e-hgbout t he

rotation axis 41 ginﬁi?§n9%p %gtgggﬂﬁﬁégg,?%gnho gin;@bing menber 480

integrally includes di ng 5brt|ons fe cartridges
450y, 450m 45QevedbPkng neSpNeet hyetan LANrERGESd ] ONnERIR . 48R0 for
> image quality can be improved.

10 The elastic portion can be replaced with the
structure shown in Figures 33, 34, 35. Here, a force
receiving device 190 comprises a first force receiving
member 179 and a second force receiving member 178. As
shown in Figures 34, 35, the first force application

15 member 165 is provided with a sliding portion 165a
(inclined surface), and the first force receiving
member 179 is provided with a sliding porticn 179a
(inclined surface). Figure 33 shows the state before
the first force application member 165 moves. Figure

20 34 shows the state in which the second force receiving
member 178 is projected from the cartridge 150y by the
first force application member 165 moving to abut the
first force receiving member 179. Figure 35 shows the
state after the second force application member 164

25 moves in the direction of the arrow E.

The change from I to ITI of the distance between

the first force receiving member 179 and the second



noving the first force application nenber 461, and a connecting
portion 480a for connecting the operation nenber 480b and the door
412 wth each other. As shown in Figure 42, the connecting portion
480a and the door 5 412 are connected with each other by engagenent
bet ween an el ongated hole 480 g provided in the connecting portion
480a and a projection 412b provided on tHhe door 412. Therefore, with
novenment of the door 412 from 10 the open position to the close
position in the direction of an arrow m projections 480d, 480e

provi ded on thessarneetingi AP idm@a 48 isdg ,9r 9oVies
401a, 401b provided in the %%in assen@?;§§%§ g#ogﬁﬁggﬁpgﬁgtﬁgjgg
shown i n Fi gur epeknitThdshy actd sidbdbhyi pobeivsed 8e: isntagi@l W th the
operation nenber 480b noves in the direction of an arrow n. Thus, the
phot osensi ti ve RFUHST438%dfarhdheast Fiidgeponsbyn UEGRNd50E, the50k
supported on t l, dli, rtion.480c. are noved fromthe positions
spaced fron1th2&?%§ﬁg gg @@*ﬁg ?lﬁib HSin = FReE gig DeRbet of then

posi tion cont aciHenditect h tyansf g helt 449, shown iR Figure 48.

Si mul t aneously, the portion to be positioned 431b provided on the
drumunit 431 is abuttiedthe tdetpesit boningdpaoti ofe 4xkarppovbsed in
the main assenbly 25 401 of the apparatus by which the cartridges
450y, 450m 450, thspkemhelingstt | bredleveiprErT yanikadh 8% t he

cartridges 450y, 4 w450 3 i revented.from novenment in
t he d:rgcfion %Ptéggg%?r%§yéglfg E?d%%%bgﬁgiWXVhéﬁnﬁPn°Q¥§éﬁﬁly 403 of

the apparatus Rynengaginy sheeshad toARed, Phovisad L0gat hies Geyering
menber 436 with a rotation preventing portion
10 photosensitive drum 30 relative to each other. However,
Figure 36 shows an alternative structure wherein the
portion to be guided 544 is in the form of a square
pole configuration, and the drum unit 531 is provided
with an elongated hole 536a engageable with the
15 portion to be guided 544, wherein the developing unit
541 is slidable relative to the drum unit 531.
More particularly, as shown in Figure 37, when
the second force application member 560 does not act
on the second force receiving member 570 , the
20 developing roller 542 is urged by an urging spring
{unshown) (elastic member) so as to contact the
developing roller 542 to the photosensitive drum. Then,
as shown in Figure 38, the second force application
member 560 moves in the direction of the arrow B to
25 act on the second force receiving member 570. By this,

the developing unit 541 slides in the direction the

relative to the drum unit 531 so that developing



5 485a provided in the main assenbly 401 of the apparatus.

When the cartridges 450y, 450m 450c, 450k are di snounted fromthe
mai n assenbly 401 of the apparatus, the operations are reverse to the
nounting operations. 10[Operations first force application nenber and
second force applying portion] Referring to Figure 40 -
Figure 45, the operations of the first fdfce application menber 461
W ll be described. Simlarly to the first enbodinent, 15 the first
force application nmenber 461 is engaged with a connecting nmenber 462
to interrel at e wilent 3d20ped atheoophotoshesioieratiran ke 488k:a The

structure of the connecting nenber 462 is the same as in the first
embodi ment . Fi gif 69'%462Bnd- 4310 a3 BhdForithar 8l vk 2obsHaRerthe theate in

whi ch the door A4 i . open positi.on.and in which the operation
nmenber 480b takIeC?slzcéan]%Sg%é?ﬂg sFt‘ﬁ%%gﬁ gltflr‘:é'élgﬁi gf?‘u%l gAH,St( §r%nhd

Figure 44 show i istahenémoaissh LAE HR0e4l2q1 foRte LRRLC,OSF
position. Wen the door 412 is closed, the 25 operation nenber 480b

noves down (i n mewdedi P@@tion of an arrow n). As shown in Figures 43,
44, a projection 462b provi ded on the connecting nenber 462 is in 54
engagenent with an el dAfat&achbriel 8Okl brifimics P Ehethfounti ng

menber 480. Th f ! venment of the operation_ne r b,
t he connecti ngeorr?%r?%éﬁ%ﬁ\é\%&r.'o ates ?krlle tqr?errtail?kég i%'o?’oﬂnng%'o%%%
about the 5 rotafi enatheamniier 248415100l 8kl ¥nd o fﬁ%‘:afthE.St

enbodi nment, the first force application nmenber 4 rotates with the
rotation of the conneétiithgthemerenwé2. oNgre ttherdbdr 4?2 the oDyed
fromthe close position to the open position, the operations are

reverse to PhePPE 5OV e-ALEr PBEY RPErdrLPons1e THe s6t herFcoper at i ons
e o asanea PoALEALLR, HREBLLeELOLIRRL reon e g TLEo0R L 0
first enbodi memtgub&ener a2 aor apgesBuitcieh of oERRSeGak! rigdgeky,
this, the first force receiving member 75 is released
from the urging force of the first force application
15 member 61 , so that first force receiving member 75
moves from the state shown in Figures 6, 12 to the
state shown in Figures 5, 11. More particularly, the
second force receiving member 70 becomes free from the
urging portion 75b of the first force receiving member
20 75. As shown in Figure 5, the second force receiving
member 70 also returns to the stand-by position (non-
operating position) about the shaft 70a by the force
of the spring 73 shown in Figure 19 in the direction
of an the arrow A.
25 With the movement of the door 12 from the close
position to the open position, the tray holding member

14 is raised away from the transfer belt 19 as shown



15The description will be nade as to the structure of the process
cartridge of this enbodinent. The structures of the cartridges 450y,
450m 450c, 450k are the sane, and therefore, the description wll be
made as to the cartridge 450y referring to Figure 2046. The
cartridge 450y includes a photosensitive drum 430, process neans
actable on the photosensitive drum 430. Ehe process neans includes a
charging roller 432 functioning as chargi ng neans for charging 25

el ectrically the photosensitive drum 430, a developing roller 442

functioning as gdevwelyapksgs meansy dev pi e i e med
on the photosensiti?e 55 drun14g8?u§ﬁd%g€ %%gﬁgdhgé ?%%b??%ﬁi%géhs
cl eani ng neans i arempwisgd s esiddubérd e, ERSBIHUUIG0B1t e Siifhace
of the photosensitive drum 430. The cartridge 450y conprises a drum
unit 431 and a Hevél 8pPRELEAT tfromathe transfer & d€ructures of the

drumunit 431 and the ,devel opi.ng, unit, 441 and.the connecting
structure between the “dr S%S(Sgﬁ"g%?f A% ‘%%eegc‘]’é{?gf opthgSTRNE A¥iC%r e

the same as sw tckeihd dmRIF081 FBNtwovi Ao HY %%_Je%sk%{&]%qe\éhce]
Simlarly to the first enbodi nent, as shown in Figure 47, the
cartridge 450y iisnchbugestwddoraehr geai ditngropadice o498atary caimact i ng
t he devel oping roller 442 and the photosensitive drum 430 to each 15
ot her and for §ﬁ§c?%@ﬁ¥?ﬂ%ﬂgfPBWFeﬁEH“@ﬁhéh@ Frerdepas| &t ddrur es

thereof are th a s wth FLgures and, 15 - 1 hown in
Fi gure 47, the%1p %f ggogeacrﬁ \%OHSE%%V§°C§%&963%? atsfﬁe?géﬁbAi%?rPefntthe
conprises a fikpbalOfee FRCRhYI BGoFBIDREVES Do 3nSCERTL TG on.

recei vi ng nmenber

10 Therefore, the cartridges 50y, 50m, 50c, 50k can be
downsized. In addition, since the mounting is effected
when the second force receiving member 70 is at the
stand-by position , the space in the main assembly 100
of the apparatus required for the movement of the

15 cartridges 50y, 50m, 50c¢, 50k may be small. In other
words, the size of the opening 80 may be small, and
the first forxce application member 61 and the second
force application member 60 can be close to the
cartridges 50y, 50m, 50c¢, 50k. Therefore, the size of

20 the main assembly 100 of the apparatus can be reduced
with respect to the vertical direction. In addition,
as seen in the vertical direction of the main assembly
100 of the apparatus, as shown in Figures 31, 32, the
force receiving device 90 is overlapped with the first

25 force application membexy 61 and the second force

application member 60 with respect to the drum axial

direction, and therefore, the cartridge can be



20 470 and a spring which is urging nmeans (unshown) . [ Spacing
mechani sm of mai n assenbly of el ectrophotographic image form ng

appar atus and urgi ng nmechani smfor process cartridge] Figure 49 shows
the state after the second 25 force application nenber 460 noves in
the direction of an arrow E fromthe home position (Figure 48) in

whi ch the devel oping roller 442 and the pRotosensitive drum 56 430
are still in contact wwth each other. Figure 50 shows the state
after the second force application nenber 460 noves in the direction

of an arrow B idbwidiieBdt hiecrlenebept ngo rald ebndd2uding it Berection.
phot osensitive 5 drum 430 are spaced fromeach other. Simlarly to
the first enbodi ment, Whise $heorrk frodgesapiyyiddg, pbbci A iMGRei s
provided with an el ongated hol e portion 460c for avoiding t he

rotation axis 4BTGLEF Phe™tg PSELT OF cEHppir¥atF ot sRsrBar tada. theyen
when the second,f e | i ' 0] s kn_.the direction
of an arrow E %ﬁcgﬁgoﬁ%gﬁgﬁﬁﬁ%égggﬁ3&%%%§é4§p%¥§¥%bP&SF%?dﬁgi%ﬁ can
move W t houts i Ritenliepenses Miiloh, t Bed fiHele rhRE Cer@PRlekceali so-d@mber
461. The first force application nmenber 461 and the 15 second force
application nerseeinb@y rembshodf if RitgeeeslBKamk@edar e provi ded
above the cartridges 450y, 450m 450c, 450k entering the main
assenbly 401 of the apparatus. Wien the cartridges 450y, 450m 450c,

450k are in thqsggggg q:6akering the main assenbly 401 20 of the
apparatus, the secon orce receiving nenber 470 is kept in the

stand-by position.  1n the ASA kAbbAiGermTbed: menttridiessegpnd force
recei ving menber 470 is projected outwardly of the devel oping unit
441 when the cafuri does AFOpresBomeed to the main assembly 100 of

the apparatus in the direction substantially
perpendicular to the axis of the photosensitive drum
30. In Embodiment 2, the cartridges 450y, 450m, 450c,
450k are mounted to the main assembly 401 of the

15 electrophotographic image apparatus {(main assembly of
the apparatus) in the direction substantizlly parallel
with the axial direction of the electrophotographic
photosensitive drum the photosensitive drum) 430. In
the following description, the points different from

20 the first embodiment will be described mainly.
[General arrangement of electrophotographic image
forming apparatus]

As shown in Figure 392 Figures 41, the main

assembly 401 of the apparatus is loaded with the

25 cartridges 450y, 450m, 450c, 450k in the direction
(arrow K} substantially parallel with the axial

direction (longitudinal direction) of the



25 450c, 450k are nounted to the main assenbly 401 of the apparatus
and the door 412 is noved to the close position. Therefore, the
cartridges 50y, 50m 50c, 50k 57 can be downsi zed Since the
cartridges 450y, 450m 450c, 450k are inserted with the second force
receiving nmenbers 470 are at the stand-by positions, the space
required for entering the cartridges 450y1 450m 450c, 5 450k may be
small. In other words, the size of the opening 480 may be small, and
the first force application nenber 461 and the second force

appl i cation menpes: Ae0s¢alvbe kP80l O tNenEar iy eGSR E50)AH50m 450c,

450Kk.
cartridges 450y, 450m, 450c, 450k are mounted to the

mounting member 480c provided in the main assenbly 401
of the apparatus, in the direction of the arrow K. The
5 cartridges 450y, 450m, 450¢, 450k accommodate vellow
color, magenta color, cyan color and black color toner
particles {developers), respectively,
The cartridges 450y, 450m, 450c, 450k are each
provided with a force receiving device 490 having a
lo first force receiving member 475 and a second force
receiving member 470. At the rear side of the main
assembly 401 of the apparatus with respect to the
cartridge entering direction, there are provided a
first force application member 461 and a second force
15 application member 460 actable on the first force
receiving member 475 and the second force receiving
member 470, respectively. As shown in Figure 42, the
main assembly 401 of the apparatus is provided with an
opening 408 for permitting the cartridges 450y, 450m,
20 450c, 450k to enter the main assembly 401 of the
apparatus and a door 412 movable between a close
position closing the opening 408 and an open position
opening the opening 408. The door 412 is rotatable
about the rotation axis 412a. As shown in Figure 45,
25 the mounting member 480 integrally includes holding
portions 480c for holding the cartridges 450y, 450m,

450c, 450k, respectively, an operation member 480b for



Therefore, the main assenbly 10 401 of the apparatus can be

downsi zed with respect to the vertical direction. Since the
arrangenent is D such that force receiving device 90 are overl apped
with the first force application nenber 61 and the second force
application nenber 60 in the drumaxial 15 direction as seen in the
vertical direction, the cartridge can be *downsi zed in the

| ongi tudi nal direction. When the cartridges 450y, 450m
450c, 450k are handl ed by the user or when they are transported, the
20 second f or cemseiogy vhagt enbdord0agphidyeiphacetbat 4ohe shdra- by
position, and therefore, the second force receiving nenber 470 i s not
easi | y damaged. SEFHiGtdnEnDo ifgn ¢ Co5TPr CRBEET Merthe ePatatien a

ol 11 021 on ofy St GGEE GEPRLK ML/ TILRPTHRULIEN, Whilabe
yel | ow col or in Figure 42, the connecting portion 480a and the door
5 412 are connected with each other by engagement
between an elongated hole 480 g provided in the
connecting portion 480a and a projection 41Zb provided
on the door 412.
Therefore, with movement of the door 412 from
10 the open position to the close position in the
direction of an arrow m, projections 480d, 480e
provided on the connecting portion 480a move aiong
guide grooves 40la, 40lb provided in the main assembly
401 of the apparatus as shown in Figure 42. Thus, a
15 holding portion 480c integral with the operation
member 48Cb moves in the direction of an arrow n. Thus,
the photosensitive drums 430 of the cartridges 450y,
450m, 450c, 450k supported on the holding portion 480c¢c
are moved from the positions spaced from the transfer
20 belt 419 shown in Figure 47 to the position contacting
to the transfer belt 419 shown in Figure 48.
Simultaneously, the portion to be positioned 431b
provided on the drum unit 431 is abutted to the
positioning portion 40%la provided in the main assembly
25 401 of the apparatus by which the cartridges 450y,
450m, 450c, 4530k are positioned correctly.

Each of the cartridges 450y, 450m, 450c, 450k



devel oper as an exenplary cartri dge. As shown in Figure 51
- Figure 54, the developing unit 241 is provided with a force
receiving 5 nenber 277 (force receiving device). The force
recei ving nmenber 277 includes a shaft portion 277c supported
rotatably on the devel opi ng device frane 248, a first force receiving
portion 277a on which the first force apmsi cati on nenber 261 is 10
actabl e, and a second force receiving portion 277b on which the
second force application nenber 263 is actable. The force receiving
rember 277 i's |14 qicAkhYeBOBR Wi RHsRY Lhentl helodalge Jreeplying
portion and the second force receiving portion. e spring 8 has 15
one end fixed taxidwe af anceigeceizvi ng tmerherin2Zdseamnd anotther end fi xed
to the devel opi ng device frame 248. The force receiving nenber 277 is
kept in the st ARPFREWA Py Figpgiegstheyshafe 4ped myrdgedAgn stiewn i n

Figure 52, simlarly to the first 20 enbodi nment, by noyenent of the
dloglrJ (unshowln) Orvoenr%éflﬁem%%e% L‘%&?i ngﬁ Eior(’ttlﬁélﬂ‘ (%ree‘v&gg;{pgomrqq?@
first force sappldseabhgniRIber R62k 5 CONLAGE P40 dhepLirst force

receiving portion 277a of the force receiving ne . By doi ng
so, the force rsgperdecng. nenber 277 25 rotates in the direction of an
arrow S shown in Figure 52 about the shaft 277c. The second force
recei ving portion 277806h the ¢anteddgesef ¥ng 4rbmbet>SR77 490kesre 59
outwardly of the deve] opi uni.t 241. Thereafter, as shown
in Figure 53, tlgmgg%%% g%?%ghgpﬂﬁ?ﬁaf?%ﬂﬁﬂgnﬂg} ?§§jﬁb€§?aFﬁt¥ﬁe
di rection of amnar bEULE: hs Reedrévd NG fQr ‘e&efraoqmtfihg gﬁé&&%ﬁ%ﬁb' y 5
of the apparatus to contact to the second force recerving portion
277b of theaof orfopereceind My reenberc? AhplEusther nanben ihe seeoRd
force application nmenber 263 noves in the direction of an arrow B,

t he devel opi ngfGRFE 2PRAINiGCaPestiddlut the connecting 10 portion 246b

with the drumunit 23 by_whi ch the developing rol]er 242 is spaced
from the el ectrophot oéfb‘g%%fjcn ﬁc& $8RETtiVve 3?3&%’%{?%&%8 gap y. At

this time, as spews:idhdI@ULBe58irdNGRREL LGN 1 RE, ! Rokad 26{d of
the force receiving nenber 277 is 15 contacted to the |ocking portion
248a of the will be described. Similarly to the first embodiment,
15 the first force application member 461 is engaged with
a connecting member 462 to interrelate with the
operation of the operation member 480b. The structure
of the connecting member 462 is the same as in the
first embodiment. Figures 40 and 42, (a) and Figure 43
20 show the state in which the door 412 is at the open
position and in which the operation member 480b takes
an upper position. Figures 41 and 42, (b) and Figure
44 show the state in which the decor 412 is at the
close position. When the door 412 is closed, the
25 operation member 480b moves down (in the direction of

an arrow n). As shown in Figures 43, 44, a projection

462b provided on the connecting member 462 is in



devel opi ng device frame 248 to regul ate the novenent of the force
receiving nmenber 277 shown in Figure 52 in the direction of the arrow
S. Therefore, by novenent of the second force application nenber 263
in 20 the direction of the arrow E, the developing unit 241 is
rotated relative to the drumunit 31. Byihe novenent of the second
force application nmenber 263 in the direction of the arrow B, the
first force receiving portion 277a of the force receiving nenber 25
277 slides on and deforn1th%1free end portion 262a of the first force

appl i cation nerff¥FISBE ot 8 ShAPT iHUIESE etP By PEoTORPY 11 Hé8 to
the shape indi Gahedihy nOfbdy 980 liaes bh. Figuhe 3dend agoopp! i sh

this, the free end portion 262a of the first force application nenber

262 is el asti caldeyadeborimmitee. 480bAdgHd ico0fnettind iMembet ot receiving
portion 277a constitutes a 5 sliding surface slidable relative to the
first force applateaesohn merthelirggrion of an arfihe eladstitcthe

deformability of the free end portion 262a of the first force
appl i cati on *nedbERt 282 h SENES ?ﬁjedurai”ﬁblftﬁlyt e F3% cet5%cei ving

menber 277 10 LAubBEdACKiAG ROLLL O 2488, 5V eN Mgn Lh. Sefgnd Tor ce

appl i cation nenber 3 noves Int on of the arfow B in the

state of Figureck3tedswivgain@ds rbhgttantactzhbetupescthey dewekopk &g,
roller 242 and the photosensitive drum 230, by the 15 novenent of the

second force afpehcehe giearerdberifa®vient fhemdilrcectlioen pésithenatpow E

in Figure 53 frgmthe stat.e.sho in Fi gure 53, the npvenent to the
second force r&EB8i WHY BREAEPT 277D W PERB T S¥D AT of SFERT3H T E&EI on

T ey aat s Se T DU B G 2ol oA athlog 255,
242 to the photasessid iasewdEHMPSBEirst embodiment.

The operations of the second force applying
portion 460 are the same as with the first embodiment.
[General arrangement of process cartridgel

15 The description will be made as to the
structure of the process cartridge of this embodiment.
The structures of the cartridges 4530y, 450m, 450c,
450k are the same, and thereifiore, the description will
be made as to the cartridge 450y referring tec Figure
20 46,

The cartridge 450y includes a photosensitive
drum 430, process means actable on the photosensitive
drum 430. The process means includes a charging roller
432 functioning'as charging means for charging

25 electrically the photosensitive drum 430, a developing

roller 442 functioning as developing means for

developing a latent image formed on the photosensitive



In this enbodiment, the structures other than the force receiving
menber 277 are the same as those 25 of the cartridge 50y described in
the first enbodi nent. The operations of the first force application
menber 261 in this enbodiment are the sane as those of the d first
force application nmenber 61 in the firs% enbodi nent or the first
force application nmenber 461 in the seconld enbodi nent. As descri bed
in the foregoing, in the force 5 receiving device of this enbodi nent,
t he nunber of parts is smaller than the nunber of parts of the force
recei ving devi @eum038f, 8hé/$¥ rrdenbddi frmwttiofFourash cebodihgrent )
10Thi s enbodi ment re)J ates to. a nodification of the force receiving

device. This b ft TRFPY e TRELC T PP S 5EIF YHYY §BI Pl
cartridge 250y, AccoumBAaLhag R bebhont Al %&ufﬂggﬁé ODgY,c 8 l%ﬁe”p' ary

cartridge. As shown in 15 Figure 55 - ure the deVe g unit

341 is provi desboai tampriec€en REAI Whig ama.waﬁa 57&ve1ila»§1£@r&eit
recei ving device 370 includes a first force receiving nenber 370a, of

second force r&dei vi ng menber 370b, a first spring 370c, and a second
spring 370d. The for%ﬁmastructures of the drum unit 431 and the

developing unit 441 and the connecting structure
between the drum unit 431 and the developing unit 441
are the same as with the first embodiment.

10 [Force receiving device]

Similarly to the first embodiment, as shown in

Figure 47, the cartridge 450y includes a force
receiving device 490 for contacting the developing
roller 442 and the photosensitive drum 430 tc each

15 other and for spacing them from each other. The detail
structures thereof are the same as with Figures 9 énd
15 - 19. As shown in Figure 4%, the force receiving
device 490 of this embodiment comprises a first force
receiving member 475, a second force receiving member

20 470 and a spring which is urging means (unshown)
(Spacing mechanism of main assembly of
electrophotographic image forming apparatus and urging
mechanism for process cartridge]

Figure 492 shows the state after the second

25 force application member 460 moves in the direction of

an arrow E from the home position {(Figure 48) in which

the developing roller 442 and the photosensitive drum



20 receiving device 370 is novably supported in a guide 34la provided
in the devel opi ng device franme 348. The second spring 370d is

provi ded between a | ocking portion 341c provided at one end of the
gui de 341a and a | ocking portion 370e provided on the second force 25
recei ving nmenber 370b. The first spring 370c is provided between the
first force receiving nenber 370a and th& second force receiving
menber 370b. 62 When the door (unshown) is at the open
position, the second force receiving nmenber 370b is retracted to the

posi tion (stand3®ysRosithinon) n Wl cthei HotcngopREL | 0713408 4
contacted to the second |l ocking 5 portion 341b provided in the guide
341a as shown smowsitduer et58e byfitdre thegsempridorfoecef apdiei cs¢edond spri ng
370d. At this tinme, a gap fl is provided between the second force
recei vi ng nmenbBFRER0R SAnBCYHe WeddRdIF Bl “RppEi At HPnEnber 360

provided in th f@’f ’%h%od?g%%g@i'rnéc%gfexofq4%2%8?3%%@%“%-05%930%%64

words, since the second el'ving ne 0oes not "Tecei ve

a force frogn t s @eONdré 0sSa-aPR-bhadd i oFBEber s38Q1akh@ to the
phot osensitive drum 330 and the devel oping roller 342 are contacted

to each ot her. {53 ginbadiyento tthe feécwid divlbodi apmtyiryy pooveoent of
t he door (unshown) fromthe open position to the close position, as
shown in Fi gur®®%6s PREvHIsSvitdr 8B ANYeEsti BRlardfsdrio36469% brought

i nt tact t : | i .37 t fd,
roceiving 20 rbarsibR WP GReREtel BeRtUBla ot E ceFPh iRl

menmber 370b i sagpigedt i bh Ghighberhasspr ishgn 3ien ttdcmaksohdiersgeond force
recei ving nmenber 370b to an outer of the devel oping unit 241 (arrow

P) . At thits tdappdyintersetiond 466r vevemppni chei dhremrilver 0868ni s
contacted by 25 the ugger surface 370b1 of the second force receiving
menber 370b t GG &YuFate FEFUr BheF P FovrEBAL TORRRAL Y 18P nRe: #i%8 spri ng

370c elaSti(XHJQb QQBQ£g§e Jﬂ?%oﬁgrfﬁ%erference with the first force

application member 461.
The first force application member 461 and the
15 second force application member 460, as shown in
Figures 39, 40, are provided above the cartridges 450y,
450m, 450c, 450k entering the main assembly 401 of the
apparatus. When the cartridges 450y, 450m, 450c¢, 450k
are in the process of entering the main assembly 401
20 of the apparatus, the second force receiving member
470 is kept in the stand-by position.

Also in this embodiment, the second force
receiving member 470 is projected outwardly of the
developing unit 441 when the cartridges 450y, 450m,

25 450c, 450k are mounted to the main assembly 401 of the
apparatus and the door 412 is moved to the close

position. Therefore, the cartridges 50y, 50m, 50c, 50k



63 receiving device 370 is not damaged even if the first force
application nenber 361 continues pressing against the first force
recei ving nmenber 370a with the novenent of the second force receiving
menber 370b 5 regul at ed. As shown in Figure 57, when the
second force application nenber 360 noves in the direction of an
arrow E, the second force receiving nentser 370b is further noved by
the urging force of the spring 370c 10 into the novenent path of the

second force application menber 360. Then, as shown in
Figure 58, by %ﬂﬁ &S n C p at j r 360
in the directi%%go %&%gél thgﬁglggigér §%egéggb2& ?gggghd

urged porti 0n)4$nm\elr@edn@@rﬁéte WS eR0Akk fRICRdr e6atyinGApIRer 370b
receives a force fromthe second force application nenber 360.
Further, wher etenieive s@@oaxk fadr cocappiniccdtyi ppsheher, 386 spaves in the
dlrectlon of an arrow E, the devel oping unit 341 20 rotates about t he
connecti ng porE?QH+r§ﬂ65°ﬁA?QFﬁqﬁgngﬁanﬁﬁtFl§gis WP Kahitehme nEOc

devel opi ng 4 ol spagced t r.gRh r i
phot osensi t1 veJSSj;ku%%%Béby aclgapf%%r e‘:@g%(%e’ o% '?Iag% %g‘rh% t he
first force regRinihBgs88Rer b270Ral S, lﬂ’n@ledhb)’fiﬂ& 2%rtirst force
application nenber 361 is fixed, and the second force receiving
menber 370b i sppdvedtbyn trrubenyéhkmncrihehecsenbricbricer ce appl i cati on

menber 360 in ) , .
application member 460 can be close to the cartridges

450y, 450m, 450¢, 450k. Therefore, the main assembly
10 401 of the apparatus can be downsized with respect to
the vertical direction. Since the arrangement is b
such that force receiving device 90 are overlapped
with the first force application member 61 and the
second force application member 60 in the drum axial
15 direction as seen in the wvertical direction, the
cartridge can be downsized in the longitudinal
direction. '
When the cartridges 450y, 450m, 450c¢, 450k are
handled by the user or when they are transported, the
20 second force receiving member 470 can be placed at the
stand-by positicn, and therxefore, the second force

receiving member 470 is not easily damaged.

{Third Embodiment)
25 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a



69 the direction of the arrow B shown in Figure 58. Therefore, the
di stance | between the first force receiving nenber 370a and the

second force receiving nenber 370b and the distance Il between the
first 5 force receiving nmenber 370a and the second force receiving
menber 370b, satisfy distance |I > distan . In the force receiving

device 370 of this enbodi nent, the changé of the distance can be
accommodated by the sliding of the spring 370c and the first force 10
application nmenber 361 relative to the first force receiving nenber
370a. YBy 1 PHieC Fokicfsist 260 t Ircoseedntiforc eedppivi catdon nmenber

360 fromthe p%%inggn ]éshaown in Figure 58 in the direction indicated
by the arrow ETTh Figur e 57 ERE™H o P8hEht %t t he second force

recei ving menber 370bzhy rge _a i.catd pn nber 360 is
permtted. Simlarly tg ?]?1(2@? ?ﬁg?@gﬁﬁgdﬁmng%gggt 4e)’ ueri%i ng spring
395 provided onethkomiard nindge2850ys pirbeideyeliapi BYrpok efec349iad the
phot osensitive drum 330 20 are brought into contact to each ot her.
Also in thi$ eR®BeRment’ (fhecst¥eraiviag dtherelthan the force

recei ving device 370 ﬁi‘% %he sanme as, those of the cartridge 50y of
the first embodinent.  The Vet AECENENS "ERBEF | 76t Giegeapp| st on

menber 25 361 ha-4iHS odi a h of .the first
force appli catﬁljon nenbzee??EG%h%%%e? ?P%%ﬁa%ﬁg‘é& ?r%%ltg%f?e]tqﬁén?i rst
force appli catdenaerfirene4848, &5 filrst heoser ardeeoDogi g@ntion( E¥fd h
Enbodi nent) . This enbodinent relates to a nodified exanple
5 of a support?hgrecbubar EiFdly fomeef eprld qedéenviempaie\icdeibFi gur es

59, 60). 10 actable, and a second force receiving portion 277b on

which the second force application member 263 is
actable. The force receiving member 277 is integrally
constituted by the first force receiving portion and
the second force receiving portion. The spring 298 has

15 one end fixed to the force receiving member 277 and
another end fixed to the develcping device frame 248.
The force receiving member 277 is kept in the state
shown in Figure 51 by the spring 298.

As shown in Figure 52, similarly to the first

20 embodiment, by movement of the door (unshown) from the
open position to the close position, the first force
application member 262 is contacted to the first force
receiving portion 277a of the force receiving member
277. By doing so, the force receiving member 277

25 rotates in the direction of an arrow S shown in Figure
52 about the shaft 277¢. The second force receliving

portion 277b of the force receiving member 277 moves



This enbodiment will be described also with a yellow cartridge 650y
accommodating a yell ow col or devel oper as an exenplary cartridge.
10The cartridge 650y is provided with a force receiving device 690
for contact and spaci ng between the devel oping roller 642 and the
phot osensitive drum 630. The force receiving device 690 conprises a
first force receiving nenber 675 and a s@cond force 15 receiving
menber 670 shown in Figures 59, 60, simlarly to the first

enbodi ment. The first force receiving nenber 675 is nmounted to the

drum frame 63409%@&&@9%@%%@hfgw%elw%mg%hng portion 675d
provi ded on the first 'force receiving nenber 675 with 20 the guide

portion 638 of the drriefaairerf34s sHwnf instidueC &3l ecied ddr@naenber
675 mounted to the drumfrane 634 is 2revented_fron1dLsengagenent
fromthe drum fe%sfe 8094l6?th01? SFOPSE| AP FovErohn 699 srisectedh oif t he

drum frane 634é 25A sh % 670a f. the cong force receivi ng _menber
670 i s engaged W 1H d g A Fortit 864 TP O R BRI g uni t

645. The beari toB4P 0 cei ving
menber 6706?3 ??;2%1tgéonzmﬁgﬁérghggﬁggigh g £It %ﬂgg@bﬁgplng devi ce

frame receiving portion 277b of the force receiving member

277. Further, when the second force application member
263 moves in the direction of an arrow B, the
developing unit 241 rotates about the connecting

10 portion 246b with the drum unit 231, by which the
developing roller 242 is spaced from the
electrophotegraphic photosensitive drum 230 by a gap v.
At this time, as shown in Figure 53, the portion to be
locked 277d of the force receiving member 277 is

15 contacted to the locking portion 248a of the
developing device frame 248 to regulate the movement
of the force receiving member 277 shown in Figure 52
in the direction of the arxow S. Therefore, by
movement of the second force application member 263 in

20 the direction of the arrow E, the developing unit 241
is rotated relative to the drum unit 31. By the
movement of the second force application member 263 in
the direction of the arrow B, the first force
receiving portion 277a of the force receiving member

25 277 slides on and deform the free end portion 262a of
the first force application member 262 from the shape

indicated by a solid lines to the shape indicated by



648 and rotatably supports the devel oping roller 642 having a

devel oping roller gear 669 at the end. 5 Simlarly to the first
enbodi nent, the bearing unit 645 is provided with a coupling nenber
667 for receiving the driving force fromthe driving notor (unshown)
, and an idler gear 668 for transmtting the driving force fromthe
coupling nmenber 667 to the 10 developindwroller gear 669. The
covering nenber 646 is fixed to the longitudinally outside of the
bearing unit 645 so as to cover the coupling nenber 667 and the idler
gear 668. The kowiem rAgneenberFigAses §4pr Gwi dedomplisha toyki nchie cal
portion 646b which is 15 projected beyond the surface of the covering
nenber 646. ThEFOFHNY ﬁ@rgé%e?@?@s?fi heiigséd LPRFD AP 1T e Ash de

opening of t he, gyl fndibcal portiion, 6ok - [Asaendl ig.gh, drym yait and
devel opi ng uanﬁ AS SRowh i h %ﬁgureSYS "t B0, "when tThé evéfdplng
first force receiving portion 277a constitutes a
5 sliding surface slidable relative to the first force
application member Z262.
The elastic deformability of the free end
portion 262a of the first force application member 262
assures the urging of the force receiving member 277
10 to the locking portion 248a even when the second force
application member 263 moves in the direction of the
arrow B in the state of Figure 53.
As regards the contact between the developing
roller 242 and the photosensitive drum 230, by the
15 movement of the second force application meﬁber 263 in
the direction of the arrow E in Figure 53 from the
state shown in Pigure 53, the mévement to the second
force receiving member 277 by the second force
application member 263 is permitted. By the urging
20 force of the spring 295, the developing unit 241 is
rotated to contact the developing roller 242 to the
photosensitive drum 230.
In this embodiment, the structurses other than
the force receiving member 277 are the same as those
25 of the cartridge 50y described in the first embodiment.
The operations of the first force applicaticn member

261 in this embodiment are the same as those of the



20 unit 641 and the drumunit 631 are assenbl ed, an outside
circunference of the cylindrical portion 646b are engaged with the
supporting hole portion 636a at one end. On the other hand, at the
ot her end, the supporting hole portion 637a is engaged by the 25

proj ected portion 648b provided projected fromthe devel opi ng device
frame 648. The covering nenber 37 in the®¥irst enbodi nent shown in
Figure 11 - Figure 14 67 corresponds to the covering nenber 637 of
this enbodi ment, and the supporting hole portion 37a shown in Figure
11 - Figure 1l4ftcost eSporedspbditdelsuppobétr gl Hal ehpofiton 637a of
this enbodi ment. The projected 5 portion 48b provided projected from
t he devel opi ngeHe ¥& ¥ geths Firathdorre stpraibedipentedstr 48pond to
the projected port, on 648 rovided projected fromthe devel opi ng
device frane 62’% %]?e ﬁ%cémgngmbd?dr%emrﬁn.t’By doi ng so, the devel oping unit

641 is 10 rotatably syppsdedren thecdl Wahupbind3Ln EhQUES KO shows
the cartridge 650y in which the developing unit” 641 and the drum unit

631 have begn cardiwied detrhceach tdtiBeemb&imehar | yhé nundberf bESt
enbodi nent, the assenbling is ED such that ur%ing portion 675b of the
15 first forceP?eceilvi AG2RbADehagr shpsngisablré pRrBttdhghentaresam

surface 671 (third urge ortign) .provided on the, second force
ecel vi ng. membEr670°0 SRACET rd 4 yRE FLTee dnbORASEE

(Fourth Emboediment)
10 This embodiment relates to a modification of
the force receiving device,

This embodiment will be described also with a
yellow cartridge 250y accommodating a yellow color
developer as an exemplary cartridge. As shown in

15 Figure 35 - Figure 58, the developing unit 341 is
provided with a force receiving device 370. The force
receiving device 370 includes a first force receiving
nember 370a, of second force receiving member 370b, a
first spring 370¢c, and a second spring 370d. The force

20 receiving device 370 is movably supported in a guide
341la provided in the developing device frame 348. The
second spring 370d is provided between a locking
portion 34lc provided at one end of the guide 34la and
a locking portion 370e provided on the second force

25 receiving member 370b. The first spring 370c is
provided between the first force receiving member 370a

and the second force receiving member 370b.



to the first enbodi nent, the contacting and spacing can be
acconpl i shed between the el ectrophotographic 20 photosensitive drum
630 and the developing roller 642. Thus, the sim |l ar advantageous
effects as with the first enbodi nent can be provided. (Sixth

Enbodi nent) 25This enbodinment relates to a nodification of the force
recei ving device. This enmbodiment will b#® described also with a 68
yel l ow cartridge 750y acconmodati ng a yell ow col or devel oper as an
exenplary cartridge. As shown in Figure 61 - Figure 63, the

devel opi ng unit 741 i $hepnovhdekboni fhnshdworceasr ecethd npetdevbsts k8H).
The force 5 receiving device 790 conprises a first force receiving
nmenber 775 andtBesROME LOFER FReEiWRAgHErAFes 7PP0Ls ThRE Foicitee torce

recei ving menb 775 .canpri ses a.supporting portion 775c . supported
rotatably on tﬁée ec\)/seﬁccolﬁrlg n Sg%%‘?cbé’ E’Bsﬁ%l 8.W%f5§i '?a%r‘ﬁ}‘lf‘ﬁ t he

first enbodi mepbrefiowniiod ;& @@ claq- +&5 Y &eldnat Moisiggond force
recei ving menber 770 is urged nornally to provide the state shown in

Figure 61 by upgriigpmedis puestimen)in. thae qtiver 3405 dss siowaeinhe
second force repeivin% menber 15 770 does not receive a force from
t he second forEEHPFHIF chYi BRe ieraiers F60ce tdHe thRofo’eHsisFirdEgdr um 730

o0 o eue! RO Bk By BB oonl 6 2 LR BLOSLen S Y
second force receiving member 370b and the second
force application member 360 provided in the main

10 assembly side of the apparatus. In other words, since
the second force receiving member 370b does not
receive a force from the second force application
member 360, the photosensitive drum 330 and the
developing roller 342 are contacted to each other.

15 Similarly to the first embodiment, by movement
of the door {unshown} from the open position to the
close position, as shown in Figure 56, the first force
application member 361 is brought into contact to the
first urged portion 370al of the first force receiving

20 member 370a. By doing so, the second force receiving
member 370b is urged through the spring 370c to move
the second force receiving member 370b to an outer of
the develcoping unit 241 (arrow P} . At this time, the
second force application member 360 is contacted by

25 the upper surface 370bl of the second force receiving
member 370b to regulate a further movement. However,

since the spring 370c elastically deforms, the force



of the door (unshown) fromthe open position to the 20 cl ose
position, the first force application nenber 761 is brought into
contact to the first urged portion 775a of the first force receiving
menber 775 fromthe top side, as shown in Figure 62. By this, the
first force receiving nenber 775 is rota%;d about the 25 supporting
portion 775c , the urging portion 775b of" the first force receiving
menber 775 acts on the third urged portion 770b of the second force
receiving 69 nmenber 770. Then, the second force receiving nenber 770
moves to an oufSFeeirar dewifrs B0 tlﬁenéemrmmedgeuﬂmtlfm:be Alxshi s
time, the uppeE surf%¥ﬁ EOEtIOﬂ 7 gf t he second force receiving
nmenber 770b abu?sct F*nd 8 ¥t S 5r gl éﬁﬁ“ﬁ&&??oﬁF?ﬁﬁﬂ&gr 760 to

prevent a further; mvement; Jhe:pasi tio :—ﬁ e gt Hgmlﬁgf:%af %EE?I the

receiving menber 770 at this time 1s regul ati ng posi

However, even m$m§mémheoseeheuhéamwaefbﬁ@éﬂﬂéc&@viﬁbrmﬁﬂw%& B70pi s
prevented fromnoving by the engaging rib 760, the force receiving
devi ce 790 ﬁnc#%&ﬂhﬂjeﬂhe second force application nenber 760 and the

second force receivi nber ,770.iS n damaged. This is because the
el astic portion 775dqgegﬁﬁﬁnb§n R Lk %é p%ﬂ?q(ﬁ?epF69?%%xquﬁethe

first force ressinoaq; BRALeL7Sch! fXess G5l 8L i & delopmmtion) as

shown in Figure 62. Therefore, even if the novenent e second
force receivi ngmmmber tid Gdconiegut ad ethestibend Qﬁémerregeoyl 1§ device
790 is not danaged. 20As shown in Figure 63, when the second force
appl i cation ne'frﬂé’élhe%ﬁoﬁ’ﬁﬂ/éy ithet Weg Hig dericenobfthen sariow 304 he

regul ati on by t cond for
oY 1% 2R

€ movemeﬁ% path of the second force application
member 340,

Then, as shown in Figure 58, by the movement of
the second force application member 360 in the
direction of the arrow B, the side surface 370b2

15 (second urged portion) provided on the second force
receiving member 370b receives a force from the sacond
force application member 360. Further, wherein the
second force application member 360 moves in the
direction of an arrow E, the developing unit 341

20 rotates about the connecting portion 346b with the
drum unit 331, by which the developing roller 342 is
spaced from the electrophotographic photosensitive
drum 330 by a gap &. Here, the position where the
first force receiving member 370a is urged by the

25 first foxce application member 361 is fixed, and the
second force receiving member 370b is moved by the

movement on the second force application member 360 in



application nenber 760 is released. Then, the elastic portion 775d of
the first force receiving nenber 775 25 restores to the original
position fromthe elastically defornmed position to permt the urging
portion 775b to nove the second force receiving nmenber 770b
outwardly. 70 Then, the second force rgceiving nmenber 770b noves
into the novenent path of the second force application nmenber 760. As
shown in Figure 64, by novenent of the 5 second force application
menber 760 in the direction of the arrow B, the side surface 770d
(second urged pBEtFOPCHoBepiether 3EPEBT $RANTY A8 EEFSIRI For ce

application ne [ Q. FEurther., whe he secqnd f.orce |.i cation
Hggrefz%%aé 55‘1@ destance 9 Eeﬁvbeen %?1\% Elr%%efad%%

(=] .
menber 760 noves TN ireCtion of "an arro e€vel opi ng

unit 741 rotat escaboy WRAKEANNALE hRE PR& tdHnd46h - thr dehgidyum uni t
731, by which the developing roller 742 is spaced fromthe

el ect r ophot ogr aghber @i@boseasits vié stanne 730 HeywaegaheX.fikete, t he
position where the first force receiving 15 nmenber 775 is urged by
the first f%rcgo%ﬁﬁﬂqqggﬂybﬁg mempber 370a and the second force

receiving member 370b, satisfy distance I > distance I.
In the force receiving device 370 of this embodiment,
the change of the distance can be accommodated by the
sliding of the spring 370c and the first force

10 application member 361 relative to the first force
receliving member 370a.

By the movement of the second force application
member 360 from the position shown in Figure 58 in the
direction indicated by the arrow E in Figure 57, the

15 movement of the second force receiving member 370b by
the second force application member 360 is permitted.
Similarly te the first embodiment, by the urging
spring 3925 provided on the cartridge 350y, the
developing roller 342 and the photosensitive drum 330

20 are brought into contact to sach other.

Also in this embodiment, the structures other
than the force receiving device 370 are the same as
those of the cartridge 50y of the first embodiment,
The operations of the first force application member

25 361 in this embodiment are the same as those of the
first force application member 61 in the first

embodiment or the first force application member 461



menber 761 is fixed, and the second force receiving nmenber 760b is
noved by the novenment on the second force application nmenber 770 in
the direction of the arrow B shown in Figure 64. Therefore, the
distance I 20 between the first force receiving nenber 775 and the

second force receiving nenber 770b and the distance Il between the
first force receiving menber 775 and thef5second force receiving
menber 770b, satisfy distance | > distance Il. In the force receiving

device 790 of 25 this enbodi ment, the di stance change can be
accomodat ed byntttee Sdcdndgebodilmentirst force application nenber 761
relative to the first force 71 receiving nenber 775a and the
deformation of the elastic portion 775d formed by a thin portion

provided on the_ firs or.ce receiving nmenber 775. By the novenent of
t he second forg%L%%b%F%gg%@ﬁﬁé nmenber 760 from the position shown in

Figure 64 in the difopii OB A EdUc LD AL Qafrl Dy Fd QUHG03, the
nber 770b by th

novenment of the second force receiving nenber e second

force applizatodm nepbert 76 dtxupenne tf@d.thSi Fbred Inede@vihg first
enbodi ment, the devel oping 10 roller 742 and the photosensitive drum
730 are cont act®toco (Eaghrdt Hd BY)the urging spring 795 provided on

the cartridge 750y. so in this enbodinent, the structures._ other
than the force receiéﬁﬁﬁ 389?%@“ W&Eé Phelesgrdbgd also with a

yellow cartridge 650y accommodating a vellow color
developer as an exemplary cartridge.

10 The cartridge 650y is provided with a force
receiving device 690 for contact and spacing between
the developing roller 642 and the photosensitive drum
630. The force receiving device 690 comprises a first
force receiving member 675 and a second force

15 receiving member 670 shown in Figures 59, 60,
similarly to the first embodiment. The first force
receiving member 675 is mounted to the drum frame 634
by engagement between the engaging portion 675d
provided on the first force receiving member 675 with

20  the guide portion 638 of the drum frame 634. The first
force receiving member 675 mounted to the drum frame
634 is prevented from disengagement from the drum
frame 634 by a regulating portion 639 provided on the
drum frame 634.

25 A shaft 670a of the second force receiving
member 670 is engaged with a guide portion 645a

provided on the bearing unit 645. The bearing unit 645



15 those of the cartridge 50y of the first enbodiment. The operations
of the first force application menber 761 in this enbodiment are the
same as those of the first force application menber 61 in the first
enbodi ment or the first force application nenber 461 20 in the second
enbodi ment. The force receiving device 790 of this embodi nent
provides the simlar advantageous effect§éas with the first

enbodi ment. (Seventh Embodi nent) 25Fi gure 65 to Figure 68 show a
nodi fi ed exanple of the nodified exanple. This enbodi nent will be

descri bed al so iwcthdeng 72 elohaws§akd riedgey BaPmARERREaL i Ng 3,4

yel | ow col or devel oper as an exenplary cartridge. Figure 65 1s a
perspective vi é® ofealgraidessnsar¢nd dge t850ye a8l @E0H teea caupl i ng
menber 830a si% of the photosensitive 5 drum 830 wherein an urging
menber 820 of tﬁ@ T FOoTRLalAl| FurRoRtse thp e valepinasrablamd 648 t he

; i ' [ [ e 66 is a
g;;gg;:?invce)f v?g\?vggé&ﬁée%%ggg%g% c%or 15:1:35%5%3%%? g%ggé%ne’?q"om t he side
opposi te frem shei otpl itdg tABMDPEFs183BBodiment, the bearing unit
645 is provided with a coupling member 667 for
receiving the driving force from the driving motor
{unshown) , and an idler gear 668 for transmitting the
driving force from the coupling member 667 to the
10 developing roller gear 669. The covering member 646 is
fixed to the longitudinally outside of the bearing
unit 645 so as to cover the coupling member 667 and
the idler gear 668. The covering member 646 is
provided with a cylindrical portion 646b which is
15 projected beyond the surface of the covering member
646. The coupling member 667 is exposed through an
inside opening of the cylindrical portion 646b.
[Assembling of drum unit and developing unit)
As shown in Figures 59, 60, when the developing
20 unit 641 and the drum unit 631 are assembled, an
outside circumference of the cylindrical portion 646b
are engaged with the supporting hole portion 636a at
one end. On the other hand, at the other end, the
supporting hole portion 637a is engaged by the
25 projected portion 648b providad projected from the
developing device frame 648. The covering member 37 in

the first embodiment shown in Figure 11 - Figure 14



10 of the photosensitive drum830 in the same state as of Figure 65.
Figure 67 is a perspective view of the process cartridge 850y as seen
fromthe coupling nmenber 830a side of the photosensitive drum 830
wherein the urgi ng menber 820 of the nmain assenbly of 15 the
apparatus has noved in the direction of an arrow U in Figure 67.
Figure 68 is a perspective view of the pl%cess cartridge 850y as seen
fromthe side opposite fromthe coupling nmenber 830a of the

phot osensitive drum 830 in the sane state as of Figure 67. 20ln this
enbodi nent, as SHERAPPIAFitgurtbs 6&veBtlg mhwbemidBlassenbiy of the

apparatus conpri g}e .an_urgi ng menber 820 for urgi n% the cartridge
GR A or B

850y to a posi tTORrHYSPor L8P 1RGP I IS8 THED N3 s sdwwbiny  of

t he apparatus. ;}he; ensi.t | ru 30_is 25 provided with a
coupl i ng nerrberﬂ;8gaguh€%?lslr ecgﬁwﬁ%dlt%?ogf?s onngc12 &gcg?eaﬂﬂjpé’rtlng
devel opi ng rol hetei soprion dedavbt hra sdensb@Ridda " Ok 368E+ 869
provided in turn 73 wth a coupling nmenber 867 for recéiving the
driving forée, PARBiehet 8y grayidediperjgetedries the c¢evdIdpdge 850y at
t he | ongi tudi nal_end osite fromthe other |ongitudinal end where
t he coupling rréﬁ%?a?e Cafifl 57t LouphiFRPIEMBRE BB eErengr by ded.

The urging nembgr 820 N3sy | ion 820a, an.urdgi ortion 822
and an urging spring 821. ia'ﬁ‘g%%g‘l %8%%0? Ton 2?@%%’%6{3%5%“5@ t he
gui de portion 820admmgnayerentciawasds tde wakt bhoge /5Qy. 10The
urging portion 822 is urged by an urging spring 821 in the direction
of an arrow U in Figupe &2ng so, the developing unit 641 is

10 rotatably supported on the drum unit 631. Figure &0
shows the cartridge 650y in which the developing unit
641 and the drum unit 631 have been combined with each
other. Similarly to the first embodiment, the
assembling is ® such that urging portion 675b of the

15 first force receiving member 675 is capable of acting
on a cam surface 671 {(third urged portion) provided on
the second force receiving member 670 , and similarly
to the first embodiment, the contacting and spacing
can be accomplished between the electrophotographic

20 photosensitive drum 630 and the developing roller 642.
Thus, the similar advantageous effects as with the

first embodiment can be provided.

{Sixth Embodiment)
25 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a



The operations of the urging nenber 820 are simlar to the operations
of the first force application nmenber 61 of the first enbodi nent, and
with the opening 15 operation of the door of the main assenbly of the
apparatus, the urging nmenber 820 noves in the direction of an arrow V
in Figure 67, and with the closing operatjon of the door of the main
assenbly of the apparatus, it noves in the direction of an arrow U 20
in Figure 67. Thus, when the urging nenber 820 noves in the direction
of the arrow U, &Ee urging portion 822 is contacted to the cartridge
850y to urge tHELLAFtTIAFEgS0y by arqoBmedabing Ive yat gPrigeslmd ng 821

By the urging cartrjd 850y i sitiponed 25 relative to
the main assen%lgggg?pétﬂgasi %gék?%%ﬁrﬁgxgﬁgﬁf%%s ]%f)osqbci)mpc}é’i tioni ng
the projecti onr@gldee 0w deduos $he Guntidaime 834nt e $he jpositioning
79 portion 80la of the main assenbly of the apparatus, simlarly to
t he positioni ngrepetest iwdithok fhecearderi dipey Tywice vhe. nahe assenbly

100 of the apparatus of the first enmbodinment. SAlso in this
embodi ment , ° as*EHoWH 1% JEVGR e bxonpEiseha ddvskoprher tifaei8angi s

provided with g force-recepving device 890, The.force receiving
devi ce 890 corrp?rlﬁsées PR %fggtéf%?ccoéﬂr 38 TV STE AR ST g?%econd

force recei vi nghererier §30cantsd iasg8fdnbd:N 748 éoé,%fﬁ&o%i ment, the
drumfrane 834 is provided with a rog 872, and the hole 872a provided

in the rod 872supparigagedobyieme ISeabtpB3dadprovs dash wrort heedr um
frame 834, and,the rqod 872 is supported on the drumfrane 834
rotatably aboulSYHEPABFed87eE fe@er d#8872 is

10 Similarly to the first embodiment shown in
Figure 15 - Figure 19, the second force receiving
member 770 is urged normally to provide the state
shown in Figure 6l by urging means (unshown) . In
other words, since the second force receiving member

15 770 does not receive a force from the second force
application member 760, the photosensitive drum 730
and the developing roller 742 are contacted to each
other. Similarly to the first embodiment, by movement
of the door {unshown) from the open position to the

20 close position, the first force application member 761
is brought into contact to the first urged portion
775a of the first force receiving member 775 from the
top side, as shown in Figure 62. By this, the first
force receiving member 775 is rotated about the

25 supporting portion 775c , the urging portion 775b of
the first force receiving member 775 acts on the third

urged portion 770b of the second force receiving



15 urging in the direction of an arrow S in Figure 65 by a pressure
of the spring 840. In other words, since the second force receiving
menber 870b does not receive a force fromthe second force
application nenber 860, the photosensitive drum 830 and the 20

devel oping roller 842 are contacted to each other. Simlarly
to the first embodinent, by novenent of €he door (unshown) fromthe
open position to the close position, the urging portion 822 contacts
to the cartridge 850y and urges the cartridge 850y by the 25 force of
the urging sprimegc82177@s Shemn the Fegun® fokceAketBi$idd MRmpLhe

contact portion_822a of the urging portion 822 relative to the
cont act Bort i 037321?8"%%% any7 Ui fde ofgraey Porafi ¢he8@8we bipinlye r od

872 to rotate 8 bout_.t he hol e 872a. As 68, an operating
portion 872b OFHEFrZ?pTo%geg?ﬁ%éFﬁanQW%ﬁﬁ@ﬁr8?5r§@%ﬁ1E%QFéﬂPVV7W%en

the first forcermreSsddbnidhecdis Q&td.e(?.'%igé A 9% abuts to the
5 second force application member 760 to prevent a
further movement. The position of the second force
receiving member 770 at this time is called regulating
position.
However, even when the second force receiving

10  member 770 is prevented from moving by the engaging
rib 760, the force receiving device 790 including the
second force application member 760 and the second
force receiving member 770 is not damaged. This is
because the elastic portion 775d formed by a thin

15 portion provided in the first force receiving member
775 flexes {elastic deformation) as shown in Figure 62.
Therefore, even if the movement of the second force
receiving member 770 is requlated, the Fforce receiving
device 790 is not damaged.

20 As shown in Figure 63, when the second force
application member 760 moves in the direction of an
arrow E, the regulation by the second force
application member 760 is released. Then, the elastic
portion 775d of the first force receiving member 775

25 restores to the original position from the elastically
deformed position to permit the urging portion 775b to

move the second force receiving member 770b outwardly.



the stand-by position, simlarly to the first 10 enbodi ment.

The operations are the same as with the first enbodiment.

The process cartridge of this embodinment has the same structure as
the cartridge 50y of the first 15 embodi ment. The operations of the
second force application nenber 860 of thjs enbodi ment are the same
as the second force application menber 60 of the first enbodi ment.
The force receiving device 790 of this enbodinent provides the
sim | ar advant ageous effects 20 as with the first enbodi nent.

According to th ereEQ%tsﬁqﬂﬂgnFPBﬁe,I%Qﬁivéﬂédﬁggﬁﬁaﬁgﬁbd?ewﬁ31 Whifrer
t he el ectrophot; aphl ensitiVv. rum and, t he devel oping ro
are cont act gbl égg%dgg%g%eaqr\bteg&r g?%%iové t?‘S 3%%‘?1“‘30%‘]?&‘:? apRt o teRe

el ect rophot ogr aphberingge form ng apparatus to which such a process
cartridge is detachably nountable can be downsized. In addition, a

force receiving 76 porshorn figr Fdpace nél,t bhe sdevehapi g kakl er and

f >Fe ) ¢
the electro hotogéa hi ¢ photosensitive drumfrom each other is no
A e

easily danaged’® pFBRLESA gy rrgher | ¥ hdndibe dhniasrhionhen t he

process Cartriggetﬁgié%r%%ag§pgﬁé6§%de surface 770d (second urged

portion) receives a force from the second force
application member 760. Further, when the second force
application member 760 moves in the direction of an

10 arrow B, the‘developing unit 741 rotates about the
connecting portion 746b with the drum unit 731, by
which the developing roller 742 is spaced from the
electrophotographic photosensitive drum 730 by a gap A.
Here, the position where the first force receiving

15 member 775 is urged by the first force application
member 761 is fixed, and the second force receiving
member 760b is moved by the movement on the second
force application member 770 in the direction of the
arrow B shown in Figure 64. Therefore, the distance T

20 between the first force receiving member 775 and the
second force receiving member 770b and the distance IT
between the first force receiving member 775 and the
second force receiving member 770b, satisfy distance I
> distance II. In the force receiving device 790 of

25 this embodiment, the distance change can be
gccommodated by the sliding of the first force

appiication member 761 relative to the first Force



[ 1 NDUSTRI AL APPLI CABI LI TY] As descri bed herei nabove,
according to the present invention, it is possible to provide a
downsi zed process cartridge in which the el ectrophotographic

phot osensitive drum and the developing roller are contactable to each
ot her and spaceable from each ot her and downsi zed

el ectrophot ographi c i nage form ng apparatus to which 15 the process
cartridge is detachably nountable. Wile the invention has been
described with reference to the structures disclosed herein, it is
not confined t&SCReVHRY digdeget 7farant ahd defermgspbncafiomre is

i ntended to co uch di f.i Lons or, 20 changes as,may cone within
t he pur pose of%$%3§fg ﬁ%%%ﬁgnﬁzg%r‘FW@dséSﬁ%13?gkﬁ8er?TdﬁFW§dEﬁainB.
77 d ai ns: bn fh®rOCRSS roRELT 98 QEPLLRIdY778 Phot osensiti ve
menber configured to carry an electrostatic 1 nage; a devel opi ng
roller configured to devehomdieecetest rost abkténd AR apPOUSITIGn
supporting said photosensitive nenber and said devel oping roller such
that at |east BREPHF B4 drphote arsiitioe weavrerinafitioses dbddeévetopi ng

roller is novaQle between a contacti osition where said
photosensitivegﬁ%F Eﬁp?aﬁ8d§SfEF%1 nggiékf?Wﬂﬁ &P B85 Conthet and a

spaced-apart pasdidh WrCtRe Sal b 2boseNsldd;ven bl A 08 % ¢
devel oping roller are spaced from each other; an
the second force application member 760 is permitted.
Similarly to the first embodiment, the developing
10 roller 742 and the photosensitive drum 730 are
contacted to each other by the urging spring 795
provided on the cartridge 750y.
Also in this embodiment, the structures other
than' the force receiving device 790 are the same as
15 those of the cartridge 50y of the first embodiment.
The operations of the first force application member
761 in this embodiment are the same as those of the
first force application member 61 in the first
embodiment or the first force application member 461
20  in the second embodiment. The force receiving device

790 of this embodiment provides the similar

advantageous effects as with the first embodiment.

(Seventh Embodiment)
25 Figure 65 to Figure 68 show a modified example
of the modified example.

This embodiment will be described also with a



a novabl e nmenber having a force receiving end, said novabl e nenber
bei ng configured to nove between a first position and a second
position, wherein said force receiving end is closer to said housing
when said novabl e nmenber is in the first position than when said
novabl e menber is in the second position, wherein said novabl e nmenber
is coupled to said housing such that when"a three is applied to said
force receiving end of said novabl e nenber when sai d novabl e nenber
is in the second position, at |east one of said developing roller and
sai d phot osensi WJ@-@WWE%EFW%E FoPEdasermadedt ngas dypictwosensi t i ve

menber and sai dydgvelapi ol ler are in the spaced-apart position.
2. A process cartri dge a%%ogrndieﬁgmf’gaa a‘?arﬁtf,ldﬁgeréﬂilﬁ%‘%i & dieveél opi ng

roll er i s novahlersbeteees +he %@ngaﬁﬁéé&spgﬁgu:?&hea%g}yggs se

spaced-apart position. 3. A process cartridge accor g to % aim 1,
wherei n sai d mfvapl é aewpeimgpireobsr faima thaef bf SthP @Bt bosn 40 ithe
second posiéion. §3 A process cartridge according to claim]l,

wherei n sai d mSVABI &3%e o BTG iEareyber 038 Q € thestaposition to

t he second posikie process cartridge according to claim1l
further conprigingﬂg}%iéé;qggn%%?aﬁé} i ﬁfeﬁg%?glﬁ“a§h§ag%F¢ﬁﬁh§@Ie

menber to the bifrst $£OSIE VONuphelel; J bl . nenb noves from
the first position to the sgcgnd goéﬁt?g%gﬁgg%ﬂa F%‘gﬁ*%@ éﬁp?ied to
sai d novabl e nBfbeReqtiate Viegreftire phateshechitasappbied 40 ss@j,d
novabl e menber by said hias nenber. 78 6. A process cartridge
according to cFE%#né%e\ﬁﬁgPePPF?ﬁﬁqf Brag desrsemupildng memieng830a 7. A

process cakgrigge.accerdi, o .claim1, rther conprising at | east
one bias menber conf %glt(fr egg?%l J‘lvéasd’éfml%%‘gtlnoﬁ@eoFa%%i%Fate as of

phot osensi ti veFimmenssandrisize @ﬁvﬁécéﬂd&%sbghkf%eiiyé gentact with

each other, wherein, when the force applied to sai orce receiving
end of said novEMIsEsmeAberides grdat es ddmn ftha bhascoAiidgdevel opi ng
roller and sai%mgbotgggnsitéve menber are spaced-apart from each

ot her . 8. Aprocesg Batt4S Pde taecordiasgnedtevaidnu S@herei n said

ai'd phot osenst Eree menber T 2% (8BS Dy PEANE e aRE KAk cai d
devel opi ngtsr oldher appasap@oriaedmbyed in the direction of an arrow U
in Figure 67. Figure 68 is a perspective view of the
process cartridge 850y as seen from the side opposite
from the coupling member 830a of the photosensitive
drum 830 in the same state as of Figure 67.

20 In this embodiment, as shown in Figures 65, 66,
the main assembly of the apparatus comprises an urging
member 820 for urging the cartridge 850y to a
positioning portion 80la provided in the main assembly
of the apparatus. The photosensitive drum 830 is

25 provided with a coupling member 830a for receiving the

driving force, and a developing roller is provided

with a developing roller gear 869 provided in turn



sai d devel opi ng frane. 9. A process cartridge according to claim
8, wherein said novabl e nenber is supported by said devel oping frane.
10. A process cartridge conprising: a photosensitive nenber
configured to carry an electrostatic inage; a developing roller
configured to develop the electrostatic inmage; a housing supporting
sai d photosensitive nmenber and said devel Bapi ng roller such that at

| east one of said photosensitive nenber and said developing roller is
movabl e between a contacting position where said photosensitive
menber and sai dYHEN & SR iPe| metbear 867 nfeonteast vangl thesRREOdngpart
positi on where §@%{p%gﬁo§ﬁnsi tive menber and said devel oping roller
are spaced from eacH &t her < aifPABeabte fhhbeschastangaatiodge

recei ving end, sy fr0vabl € e i configured to nove between a
first position and a secondmg%si ﬁlggf eroé)Pﬁsgg?d 5Bt EE°r 8ERFXi ng

end is within skiyifodshay eemneasde VRS i IEMHEHd,S 83Bal By T 11 St
position, and erein said force receiving end is outside of said
housing i n the GRUPHERY thaserwhel eire saiostideyabirhe MerPRlg | S
coupl ed to sai Qneth%g%i ?gos}ych that when a force is applied to said
force receiving end of “sait MoP4bfie RRKHEER fRen sui drpbvabbe mienber

is in the secomd2pagiti®nralyl & of .gaid developing roller and
sai d photosensitive nenberrgiqs gnol\glg%nggg%ﬁ't hat® SAPY PHItdseRsPE?ve

menber and sai dsdevepopiay byokherqar® pBrthsn sPaceds PG SeRQsi ti on.
79 11. A process cartridge according to claim10, ereln said

nmovabl e nenber “BrIBE stH§ GRrtRedgs 45My.position to the second
position. ;,12. A proggess, cartridge, according to claim 10, wherein
sai d novabl e nember nmoves T19AEaPPI P MA%42hé st Fgrd pusiani bpgtimy t he

second positi o8pring 1831A;Br 05ES§; Laldiridge according to claim 10,
further conprising a bi as menber con ioéurggda?oalblioé’s%séf‘dF?'r%\‘/%PoI@'

menber to the The stoegesithenct wher @irgis@ikkxpRv-aBbE JEIRAL ;ARyes, from
the first position to the second position when a force is applied to

sai d movabl e nEHDEPERELONS @f ddeefirhartadve bpasiempldredekpesai d

novabl e menbergp i i as. nenber. .
61¥ﬁ§@hg Qirst emboglment, and with the opening

15 operation of the door of the main assembly of the
apparatus, the urging member 820 moves in the
direction of an arrow V in Figure 67, and with the
closing operation of the door of the main assembly of
the apparatus, it moves in the direction of an arrew U

20  in Figure 67, Thus, when the urging member 820 moves
in the direction of the arrow U, the urging portion
822 is contacted to the cartridge 850y to urge the
cartridge 850y by a force of the urging spring 821. By
the urging force, the cartridge 850y is positioned

25 relative to the main assembly of the image forming
apparatus 100 by positioning the projection 83la

provided on the drum frame 834 to the positicning



14. A process cartridge according to claim 13, wherein said bias
menber is a spring. 15. A process cartridge according to claim 10,
further conprising a bias nenber configured to bias one of said
photos nsitive nmenber and said developing roller into contact with
each other, wherein, when the force appli.ed to said force receiving
end of said novable nenber is greater than the bias, said devel oping
roll er and said photosensitive nenber are spaced-apart from each

ot her. 16. A(pagcesgﬂiartridge according to claim 10, wherein said
housi ng conpri s&§ & “dr Gl ? r&¥hePanf2 4t rsASeBYNgE f thmeppaletes n sai d
phot osensi ti ve Jexher 1S 0 by said drumfrane and said

devel opi ng rol |l er igrégpggﬂggh%%§9§%¥%“H%6@F6ﬁFH§‘Fﬁhﬁﬂ? 17. A

process cartri dgetadage dsng do0 tokahM il GssWhEE 1 h$ald qrvabl e menber
is supported by said devel opi ng frane. 18." A process cartridge

conprising: a PFFEE3ERNSi ¢f wdendéhbet aunfigened to carry an
el ectrostati.c i mage; §ldeveloping roller configured to develop the

el ectrostatic i mage: RBusT Nt isuSpbPeinetsaisd photosensitgures mesiper

and sai d devel ggi ngn& hat . east one of said
phot osensi tive nenberqgil %gggﬁgdévgi5%ﬁnésrQﬁ?%ﬁdﬁdswﬁBQa%I%9q§§tmeen a

contacting poskttehvimeravsakds Phot egensltdve e By ac{éqfiscgi 90

devel oping roller are in contact and a 80 spaced-apart posiTion

wher e sai d phof&BRhsivd e faeabeforard reak tiv ey eleapengs19) | Lscabsy

spaced fron]eaggrégr¥géeiving member 870 and a rod 872. In this

10 embodiment, the drum frame 834 is provided with a rod
872, and the hole 872a provided in the rod 872 is
engaged by the shaft 834a provided cn the drum frame
834, and the rod 872 is supported on the drum frame
834 rotatably about the hole 872a. The rod 872 is

15 urging in the direction of an arrow S in Figure €5 by
a pressure of the spring 840. In other words, since
the second force receiving member 870b does not
receive a force from the second Force application
member 860, the photosensitive drum 830 and the

20 developing roller 842 are contacted to each other.

Similarly to the first embodiment, by movement

of the door (unshown) from the open position to the
close position, the urging portion 822 contacts to the
cartridge 850y and urges the cartridge 850y by the

25 force of the urging spring 821, as shown in Figure 67.

At this time, the contact portion 822a of the urging

portion 822 relative to the contact portion 822a moves



a first novabl e nenber; and a second novabl e nenber having a force
recei ving end, wherein said first novable nenber is coupled to said
sec- ond novabl e nenber such that novenent of said first novable
menber causes said force receiving end of said second novabl e nenber
to move froma first position within saidhousing to a second
position outside of said housing, and wherein said second novabl e
menber is coupled to said housing such that when a force is applied
to said force regeiving end of. said second novabl e member when said
second novabl e renber s o Rt ePsédéAdopagia ired, 832 teastaesecigd said

devel opi ng rol | esq &3¢ $8LH+ nsiLtive penber is nmoved such that
sai d photosensitive nenber an 2137?18 %?a 1 oggn@hcf“'ﬁ} &r Fagereh G7he

spaced- apart poSitiaonoperdidy PeREess €A1 Lid cording to claim
18, wherein said devel oping roller is rmvagFeggeéﬁ‘g\/\%qgr?q?h OEohtEEt i ng

posi tion and t He*Sfadedcapamaeiyosythaber2@78 pf00RSH1¢aEE b A98
according tq clal @r%g &hergi n sai d housing includes a drum franme and
a devel opi ng frang, WRelei Hhgy; P pHéts5ehricd vecaenbey nebauppRst ed

by said drum f rares saidAdenelapi roller is supported by said
devel opi ng frare, said Fl7st %g\% eo%hﬁe‘?r?%w ﬁppéh?eﬁe%ﬂdsai d

devel opi ng fr afercanckssaivd ngesensk Mpvab .1.S.supported. by said
devel oping frane. 21. A progess cartr?dggvﬂﬁggﬁﬁpﬁﬁt?g %ﬁ%ﬁ%ﬁgig,
wherein sai d fPFsthersirasiorioaberit saludestian cel-astiige ML Eron 22. A
process cartriggg é%ﬁ&ﬁ%i” to claim21, wherein said elastic nmenber
is a spring. . deE5tHr Y §deiberlor diongheofidsti m 18, furt her
conprising:@ bémsodmder configured to bias said second novabl e
menber to the first position, wherein said second novabl e nenber

moves from the first Piosidheantins he-S@RRNGLROSIL |90, When a force
applied to said _second noveabl e nenber by novenent of Sé?d%%F st
novabl e menberSiReY4FeaEer than the bias.

The process cartridge of this embodiment has

the same structure as the cartridge 50y of the first
15 embodiment., The operations of the second force
application member 860 of this embodiment are the same
a8 the second force application member 60 of the first
embodiment. The force receiving device 790 of this
embodiment provides the similar advantageous effects
20 as with the first embodiment.

According to the present invention , the
process cartridge in which the electrophotographic
photosensitive drum and the developing roller are
contactable and spaceable relative to each other, and

25 the electrophotqgraphic image forming apparatus to
which such a process cartridge is detachably mountable

can be downsized. In addition, a force receiving



24. A process cartridge according to claim 23, wherein said bias
menber is a spring. 81 25. A process cartridge according to claim
18, further conprising at | east one bias nenber configured to bias at
| east one of said photosensitive nenber and sai d devel oping roller
into contact with each other, wherein wh the force applied to said
force receiving end of said second novable nenber is greater than the
bi as said devel oping roller and said photosensitive nenber are spaced
fromeach other. = 26, A process cartridge conprising: a

phot osensi ti ve PRERDER tUNfIPgGled e deveyonine|wwdtessend | 6d mage; a
devel oping roller confiqured to devel op the. electrostatic image, said
devel opi ng rol F&r CHovAY ggﬁgP&égHﬁgﬁﬁﬁgpf?ﬁhv%éﬂ%ﬁbifﬁ@ ity

phot osensi ti ve weEbels ait 3aROSY LdHkgSRACHL ] D salbd.devel opi ng
roller; a first nmenber novable along a first axis, and a second
menber havi ng aatoridye esehuhdabedotiid/er, wsah dHcOpe8cESE tativigdperti on
bei ng pivotabl e about a second axis, wherein the first axis is
substantial Py pérBF3edraréefine second axis, wherein said first menber
is coupled to said second nmenber such that novenment of the first
menber along the first axis causes said second nenber to pivot about
the second axi grfipdwraall ASb1,POSiAli@Rt0 a second position, and
wherein, when a force is applied to said force receiving portion when
sai d second nenber i sA$ dsveridedonerqosikioiven, asaidiidgvebophaig rol | er
is spaced from said photosensitive nmenber. 27. A process cartridge
according to cPEFTRATUG INKRBFE?TY Sidi d5f PPatimentser pandidmiad second
menber are, $oupladl XA a0 28 AR 95ESE, SRILLLI gge according to

electrophotographic photosensitive drum and the

developing roller are contactable to each other and

spaceable from each other and a downsized

electrophotographic image . forming apparatus to which
15 the process cartridge is detachably mountable.

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

20 changes as may come within the purpose of the

improvements or the scope of the following claims,



first nmenber includes an el astic nmenber. 29. A process cartridge
according to claim 28, wherein said elastic nmenber conprises a
spring. 30. A process cartridge according to claim29, wherein
said spring is attached to two spaced portions of said first nenber
31. A process cartridge according to éfaim26, further conprising a
bi as nenber configured to bias said second nenber to the first

posi tion, wher@hfingai d second novabl e nenber pivots fromthe first
position to the. second positipn when.a force applied to said second
moveabl e menber 1§ BFBGRTHEL e§5ﬁﬁpﬂwﬁgt nmovabl e nenber is greater
than the bias. aghoSesenasitproriesasmoniguisl toepry simglectro-

phot osensi tive negthge igapéj gured to carry an electrostatic image; a
devel opi ng rol '§ 1e98@§h%‘faﬁﬂeﬁc‘énﬁ@lﬁf‘&% dhel arldlesidlihge i mge, said
devel opi ng roll ngq tween~a position contactlng sald

phot osensi tive ’and a 05|t|o spaced from sai osensitive
menber: a housif OEN?SéPPPﬂ g%fﬁd FﬁgﬁﬁgF?PV%nﬁ@7 d sai d
devel opi ng rol | erdevelopingispBensebsh Hﬁﬁﬁ¢m@OQGﬂBW@épb@€§Wurng portion,
sai d novabl e nenbgtivpinienvlet yndugpndrdesd]ldping abtichesishowpbded novabl e

between a first pRsifdea RMtackzaR n%lpﬁmbﬁé Reel M@Wq@hﬂtﬁ@' d force
receiving portion feﬁlﬁeg ahﬁ%%é HQ@ J&?MPHPegldl %ﬂa%ta’hﬂiémvabl <

menber is in the hmenber is in

the first positi ofP*ERTH; P%]HOH ea?“f P %wibgnbé BF e o said
force receiving pestt fuath sakbAexeloping velltreaicefpnsed o egble second
position, said dewmkeapimg roller is spaced from said photosensitive

menber . 33. A presebie Siehiber daeinacchrel Meiv@n@éﬁcﬂ agPmowher ei n said
movabl e menber 'quﬁ}g h&ﬁg‘ﬁg Jem%tédfﬁifo‘ﬁ @dtm ‘b &{»%% quﬁf‘s?”“dge

according to claim rrf configured to
bi as sai d novabl ePHEHERY ihg“fl} §'[05 ﬁrem %“3 Ef’%cess
cartridge accor di i§§ctés Fa ﬁ‘r glpseqifera Oélail’& whas s V-is a
spring. able member is in the first position than when said mov-

able member 1s in the second position,

wherein said movable member 1s coupled to said housing
such that when a force 15 applied to said force receiving
end of said movable member when said movable mem-
ber is in the second position, at least one of said devel-
oping roller and said photosensitive member is moved
such that said photosensitive member and said develop-
ing roller are 1n the spaced-apart position.

2. A process cartridge according to claim 1, wherein said
developing roller 1s movable between the contacting position
and the spaced-apart position.

3. A process cartridge according to claim 1, wherein said
movable member pivots from the first position to the second
position.

4. A process carlridge according to claim 1, wherein said
movable member moves linearly from the first position to the
second position.

5. A process cartridge according to claim 1, further com-
prising a bias member configured to bias said movable mem-
ber to the first position,

wherein said movable member moves from the first posi-

tion to (he second position when a force is applied to said
movable member that is greater than the bias applied to
said movable member by said bias member.



36. A process cartridge according to claim 35, wherein one end of said
spring is connected to said housing and the other end of said spring
I s connected to said novabl e nenber. 37. A process cartridge
according to claim 36, wherein said novabl e nmenber pivots about a
shaft supported by said housing. 38.78 process cartridge according
to claim32, wherein said force receiving portion is forned at one

end of said movagble, R rtﬁaeeacé&%{wt@aquﬂfs héefpyaal e member

contacts sai d érrcl cond posT tion. A process
cartridge acc j’i@ P& ' wherein s 2 rises a
devel oping frami- SuBERES f 1;:;[ B ageord r%gfaalafﬁmﬁécan 5t ocess
cartridge accwm@atﬂ@asﬂoaﬁmgnewb@r@nﬁgm@@tq{yggaﬂgmt@@mdes a drum
frame and a dexshipjplgosasinie mbriber and sdid dphelbpaensilier ueomenber i s
supported by sainthcdrHih bacBthegal d devel oping roller is supported by

said 83 devel opygofy aiffn (AOSh3BL I BY RN:R HREDRL A8 UAROT ted by
sai d devel opi ng

cartr,l 1 sSrn
phot osensi ti ve neﬂgéf”dc%wfvlﬂ etlfréérqrii‘“%%@ne@{@{%?af‘%é i mge; a
devel opi ng rol | er d8GIPPHE lt%foﬂl s ghcterensiee Pesthar ¥ei mage, a
housi ng supporti ngpmddapﬂrbfmmeamh other.menber and sai d devel opi ng
roll-er such thag, a &cﬁb@gi cmﬁd@é a&@jrdn@ﬂiﬂaﬁﬁql twivgelresdigr and said

Dot oaansrt fS'éfo%@l R et and
spaced- apart po ef%w il% Oqebilﬁﬁgtng%lgm q\?@pﬁ%ﬁge ‘?ég% sal d
devel oping roller %HIB EHHE SR HA EYIAPHIY erés BHPRQ!

said developing frame.
9. A process cartridge according to claim 8, wherein said
movable member is supported by said developing frame.

10. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static imagc;

a developing roller confligured 1o develop the electrostatic
image;

a housing supporting said photosensitive member and said
developing roller such that at least one of'said photosen-
sitive member amnd said developing roller is movable

between a contacting position where said photosensitive
member and said developing roller are in contact and a
spaced-apart position where said photosensitive mem-
ber and said developing roller are spaced from each
other; and

amovable member having a force receiving end, said mov-
able member being configured to move between a first
position and a second position, wherein said force
receiving end is within said housing when said movable
member is 1n the first position, and wherein said force
receiving end is outside of said housing in the second
position,

wherein said movable member is coupled fo said housing
such that when a force is applied to said force receiving
end of said movable member when said movable mem-
ber 1s in the second position, at least one of said devel-
oping roller and said photosensitive member is moved
such that said photosensitive member and said develop-
ing roller are in the spaced-apart position.



a second nmenber having a force receiving end; and a connection nenber
connecting said first nmenber and said second nenber, wherein said
second nenber is novable between a first position and a second
position, wherein said force receiving end of said second nenber is
farther from said housi ng when said sééond nember is in the second
posi tion than when said second nmenber is in the first position, and
wherein a force received by said first nenber is transmtted to said

?rgfrgg(rj |m; rrbme)\r/eé h1[ ?39‘51 @‘5‘9;5 %Qﬂﬂggé hOSORIPR clﬁﬁ?i‘ﬂ,ﬁbﬁér@ﬁﬁéﬂd 3 ﬁc 0 nd42
‘ &g ea%; 2 é]entﬂ!)é iyals ?:r(tsll 1%11%%&5%#%}@&?&{1%%%% Lgon. :

A process cartri’ ording t a in sald connection
member is a spriPREMIOR-43. A process cartridge according to claim 42,
wherei n sai d firsi2nbpsesess saittidge sesrrdmaiioalainahly wagrginnsadect i on
menber are suppeidwdlé mealgarimeves likhrlyArpmdbe Sisstpasitidrdtgehaccor di ng
to claim4z2, fursgé}ﬁ{dggggbjl_si ng a bias nenber configured to bias said

aim 42, fu . enber confi bi
por L1 on moves 11 omthe T reb AR AectORALIER 10, RERErEARE [LER (e

tQ 1
force transmitt Q&ijsp?goﬂbgiléingmpgggfoqé%gﬁga [ ff@g}dﬁﬁl%ﬁﬂ&al?laﬁ nmenber

to said second herfeiy SIs§pesition. t han the bias applied to said second
novabl e menber by wdmireintiaad nmesbés membis. mopesotrensihealist pdgie
according to clai m dén tofiRssetond podtibhashamnioete isappliedtd tgd 84 46. A
el udes & drumfr aik aal Siehfbef My dfbardt R e S ApRANE K00
phot osensitive meq‘a%‘?di]_ghé%&é@@éggpg}g%ﬁd%ﬁ}nl % e, and .3ai d
devel opi ng rol | er A SERGOF CRRTIHEE ST YR O Hnn MY RTFEm SiHd A
process cartri d@@'%@ﬁﬁ’fﬁ%ilﬁ@:spanﬁhot osensi tive menber configured to
gg;;lyognt ﬁgegf rosuatA rd_»rf&g%rtﬁdg@ﬁé%&lah lor&éﬁﬂ(r),qp%bgémﬁgblt 0

bet ween a posi t%%]r%ﬁﬁc'ztt)‘nE’%@tl?'l%%gicgﬂfﬁ‘%s@n@? Egé Oﬁéh‘g{e}’]@éa a
posi tion spaced SFIBHYSHH MK SRESAHETTIPIR pkerinto contact with

each other,

wherein, when the force applied to said force receiving end
of said movable niember is greater than the bias, said
developing roller and said photosensitive member are
spaced-apart from each other.

16. A process cartridge according to claim 10, wherein said

housing comprises a drum frame and a developing frame,
wherein said photosensitive member is supported by said
drum frame and said developing roller is supported by
said developing frame.

17. A process cartridge according to claim 16, wherein said

movable member is supported by said developing frame.

18. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image;

a housing supporting said photosensitive member and said
developing roller such that at least one of said photosen-
sitive member and said developing roller is movable
between a contacting position where said photosensitive
member and said developing roller are in contact and a



a housing supporting said photosensitive nmenber and sai d devel opi ng
roller; a first pivotable nmenber; a second pivotabl e nenber having a
force receiving end, said second pivotable nenber being configured to
nove between a first position wherein said force receiving end is
cl oser to said housing and a second p®&sition wherein said force
receiving end is farther fromsaid housing, and wherein said first
| vot abl e nenber is W Sai ' . er such
'Itohat pi voti ng of Sagﬁ?@;@%}“ﬁ%éﬁ[ﬁgl.\gll% eg ng{gstegpﬂ%ﬁiegﬁfﬁlﬁond pi vo
tabl e nmenber to pi vt'}Fr faﬁlgnsﬁl‘ﬁea/evafOé’tm%&Q {3ﬁet§ %ﬁje %é é’%‘g posi tion,
and wherein, when aStlftce is applied to said force receiving end of
sai d second pi vot abfimst meviable mketbegadntl second pi vt abl e menber in the
second position, salcdofdeyehenlamadbddiaviss sfarrdeteiomsaid
phot osensi ti ve W’Wl?éreildf&g@ﬁﬁ%tqrﬁg\%ol%ﬁ hb&9R c%%g Hondid el ai m 47,
wherein said first i ot nmenber | n dsésm_ ‘ES“Q{ L1 on.
49. A process cartri (%1 188%%5&%‘“5@ Eﬁl‘g}j{aiél} A ﬁloﬁ &Y ﬁr.b | astic
portion conprises awovblemestbe grasasisped [BeeBICEBIRS fRMBESIHhat i s
E:Q.:‘ tnplerj éhggcz)rgi Le§écdﬁﬁ 1§1i@iféiblfei1ﬁ§1ﬁ1£>lé;t YO dblee TR R st poﬁﬁoﬁ\egr gcess
devel opigng franme ag tﬂgmg%%r% Oﬁgﬁw&vé]gérégnﬁa%%ﬂ%gegﬁ)épﬁégﬁgoI ler is
supported by said d 9%?18%1_?11 frame and sai d phaotosensitive . drumis
supported by sai dvdeupfsagsecad mevgpkcmemberas coypeddongid si ng: a
phot osensi ti ve menbkeusingfsiighitieat wherrarfoyceas agipbietitostat facemage; a
devel opi ng rol | er carkiddsemhd of dedet@pridngmorbblt negitRiri whefege; 85
' said second movable member is in the second position,
at least one of said developing roller and said photosen-
sitive ntember is moved such that said photosensitive
member and said developing roller are in the spaced-
apart position.
19. A process cartridge according to claim 18, wherein said
developing roller is movable between the contacting position
and the spaced-apart position.
20. A process cartridge according to claim 18, wherein said
housing includes a drum frame and a developing {rame,
wherein said photosensitive member is supported by said
drum frame, said developing roller is supported by said
developing frame, said first movable member 1s sup-
ported by said developing frame, and said second mov-
able member 1s supported by said developing frame.
21. A process cartridge according to claim 18, wherein said
first movable member includes an elastic memiber.
22. A process cartridge according to claim 21, wherein said
elastic member is 4 spring.
23. A process cartridge according to claim 18, further com-
prising a bias member configured to bias said second movable
member to the first position,
wherein said second movable member moves from the first
position to the second position when a force applied to
said second moveable member by movement of said first
movable member is greater than the bias.
24. A process cartridge according to claim 23, wherein said
bias member is a spring.



a housing supporting said photosensitive nmenber and sai d devel opi ng
roller, said housing including a first portion and a second portion,
wherein said first portion is novable relative to said second
portion; and a novabl e nenber having a force receiving end, said
novabl e menber being configured to no¥k between a first position and
a second position, wherein said force receiving end is closer to said
housi ng when sai28. Amramsscaﬁmﬁgﬁabgorﬂmﬁtmlwlﬂgs fsthier com-t han when
said second ‘tﬁhi@atﬁ@éﬂ?@hebihsmembac&mﬁgmde@tndmhsaﬁeasﬂbﬁeel n said
movabl e ”Eﬁber d‘iﬁiﬁ%&%s tﬁ/e%ﬁéﬂbbf)&?d&gdﬁé%l Wgh@tm\z@r@@ﬁn@ force is
applied to sal orce %g when said vabl e nenber is in
ﬁ“l 5§¢ |d hou5|n é novabl e
[

t he second po§0f

froma positionWiseE Iélﬂ}fef\s%?% ;ﬁ@%&&sp Oéﬁ%lrﬁﬁb‘f% SEHSI ti ve
menber contact eachsaidseeondnoysh ltﬂle Brbenpe gecaieri thaniebpi ng rol I er
and sai d phot osensaiti d@el‘@ihgmohexea@amd@lfmommam oehdrer 52, A
process cartri dgeﬁﬁ&ﬂ%ﬂ&a@h@ﬂf@ﬁl wherein the first portionis

a devel opi ng frape t yel oping roller and said
second portion |§E§‘ %egc?rama‘t &ﬂ'hgm i

or sai d phatosensitive
nenber . 53. A El?%@%%llsgﬂé‘éﬁ P}e}“&l]ﬂfé' @ ﬁ?‘is ° {4113 511? r‘?’ieﬁ “wher ei n
sai d novabl e rrenbéﬁﬁtlﬁllulﬂg@: fromthe first position to the second
posi tion. 54. A davetrgssg caliér candizuaed ty devejop theeleciroStaficwher ei n
sai d novabl e menbgnas®VRsd devedaplig follemutdentilé betwgash posih to the
second posi tion. non 11tﬁtﬁf, 253 18% Eﬁé1ﬂ9§n§’&ﬁ9é1dél1ﬂﬂa @sicl ai m 51,

further conprisi ngpa §‘F‘Eq %dcﬁq’ og\'llﬁ oltkﬁ‘ bi as said novabl e
do/

menber to the fir ‘d novabl.e menber noves from
the first posi tlc'd}fbi’e’awﬂwf%‘é 144 §pLaeh WY orce is applied to
sai d novabl e rrenbmcondaneﬂlbegdl@at@ﬂtfﬁa’n? Iﬁ@él\bllai’odbﬁllﬂ gddt o said
novabl e menber by feiedebéimigpottion being FhvotAbler doees ssmondi dge
according to claigyp5 wherein said bias menber is a spring. 57. A

process cartri d%gﬁgﬁm@ 139, b8 R @Bl aben (6 Aceng at | east

one bi as nmenber las a one sal Irst portion
of said housing aﬁﬂl“’sal d second portion sai d hou5| ng, 86 wherein,
when the force a&i}ﬂfﬁlélcb%@)%fdllﬂemg%lé qoé‘@iﬁd/ﬁorr‘éu@ﬁ%l:@ﬂ@ﬁi”d novabl e
nmenber is greater behancl Hmtbhavemesi of flier Btst poembenalohgshied housi ng
noves from the posijrdtizds dhesee sal sbcdad ehapbagto pivoeabamdheai d
phot osensi tive megpe 1&\'8\%%11 ?ﬁfsk‘ 8§1H%ht6QSé&ﬁld%Q%ﬁﬁduPﬁnlﬂhere sai d
devel opi ng roll er an 5 )r !\#etong ef, & CoiPAGS gd from each
1} R pé osena@ i¥e menmber

other. 58. A pr %b@gmcé‘f 0
configured and poPrlijhedens: @as(e,c d e "c"tllsc‘)’g?l %t JECOPRGE

tion, said devcloping roller is spaced from said photo-
sensitive member.
27. A process cartridge according to claim 26, wherein said
first member and said second member are coupled by a cam.
28. A process cartridge according to claim 26, wherein said
(irst member includes an elastic member.
29. A process cartridge according to claim 28, wherein said
elastic member comprises a spring.
30. A process cartridge according to claim 29, wherein said
spring is attached to two spaced portions of'said first member.
31. A process cartridge according to claim 26, further com-
prising a bias member configured to bias said second member
to the first position, wherein said second movable member
pivots from the first position to the second position when a
force applied to said second moveable member by movement
of said first movable member is greater than the bias.



a developing roller contactable to said photosensitive nmenber to
devel op the electrostatic inmage; a support configured to support at

| east one of said photosensitive nenber and said developing roller so
as to nove at | east one of said photosensitive nenber and said

devel oping roller toward the other and2to nove the at |east one of
sai d photosensitive nenber and said developing roller away fromthe

ot her, wherein no U@[‘fwr&’;ﬁﬁ@&r@rﬁ(‘f@@&ﬁ%ﬁ%ﬁw@ predeterm ned direction
al

causes novement of ai Teast..one of, s: ot ﬁensitive nber and

sai d devel opi ng r@lﬁé@toée%%}tlw SGAIRRE ¢! Gu,r"(g Brofec R SRRV ng a
force-recei vi ng por 18§, 118388 proj ecti on being attached to said
support so as to belavelgbhe rokeveefigarad o detedop doselebodstaticwhi ch t he
for ce-recei ving por @fe, i @HEVEoAOMIRE nSN AL BeRbesPl fosiupport and
a retracted positio ohL @@C ﬁ\gﬁ,sgf f rtce-reﬁefl Vin or‘tdoo 1.S
retracted fromthe groj SCLE 74 PRRIOSGRAITES Mt #1o Betiron i s
mounted to said supP8RtPaeed fam rid dbeiesessiiygimembese- r ecei vi ng
portion at the praleusey peporinnsdid phoprsedstioe maadedindatid on noves
so that the at |easfe@d]8pRis ®flcgt Phot osensitive menber and said

devel oping roller . her . _an n_ur.ging. r
di spl a(F:) eagl y att aé @%\?@ﬂ@‘é@%ﬁgﬁéﬁ%\hﬁg agif% T %aeévg{lgﬁpu 18’6‘ %éargnbe 1
proj ection, said urBHNg WPb%d?lﬁgtaélb’rﬁllF@@F‘@é by s@idgkousang
proj ection to the phag ssvebighsiiveena fishipostiiaphad adecandposisai d
projection. 59. A prticessherid s4idderceeecyidinethdrtios isdamiedronher ei n
ol asti cal 1y def or megoo oSl AN FREMOVIRR IRLnRERLPUB LS 1o claim
59, wherein said el %%Pc 1HoR ha 13@%83} ﬁ%g‘géﬁ‘g‘;@g? fl%él.ﬂ?er g tf/g\eqpr ocess
cartridge accordi ngttshPOFEiORy 8B4 wherein one end of said spring is
attached to a firShicpipt Penot fegrds wpgilied thesid forcemgcaiviezond end
of said spring is gptdichedhtn smidecovicblpandiber of iisahd secgidhg nmenber .
position, said developing roller is spaced from said pho-
tosensitive member.
33. A process carlridge according to claim 32, wherein said
movable member is an inlegral structure.
34. A process cartridge according to claim 33, further com-
prising a bias member configured to bias said movable mem-
ber to the first position.
35. A process cartridge according to claim 34, wherein said
bias member is a spring.
36. A process cartridge according to claim 35, wherein one
end of said spring is connected to said housing and the other
end of said spring is connected to said movable member.
37. A process cartridge according to claim 36, wherein said
movable member pivots about a shaft supported by said hous-
ng.
38. A process cartridge according to claim 32, wherein said
force receiving portion is formed at one end of said movable
member, and a second end of said movable member contacts
said housing in the second position.
39. A process cartridge according to claim 38, wherein said
housing comprises a developing frame supporting said devel-
oping roiler.
40. A process carlridge according to claim 32, wherein said
housing includes a drum frame and a developing frame,
wherein said photosensitive niember 1s supported by said
drum frame, said developing roller is supported by said
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developing frame, and said movable member is sup-
ported by said developing frame.

41. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image,

a housing supporting said photosensitive member and said
developing roller such that at least one of said photosen-
sitive member and said developing roller is movable
between a contacting position where said photosensitive
member and said developing roller are in contact and a
spaced-apart position where said photosensitive men-

ber and said developing roller are spaced from each
other;

a first member;

a second member having a force receiving end; and

a connection member connecting said first member and

said second member, wherein said second member is
movable between a {irst position and a second position,
wherein said force receiving end of said second member
is farther from said housing when said second member is
in the second position than when said second member is
in the first position, and wherein a force received by said
first member is transmitted to said second member
through said connection member such that said second
member is moved from the first position to the second
position.

42. A process cartridge according to claim 41, wherein said
connection member is a spring.

43. A process cartridge according to claim 42, wherein said
first member, said second member, and said connection mem-
ber are supported in a guide.

44. A process cartridge according to claim 42, further com-
prising a bias member configured to bias said second member
to the first position, wherein said force receiving portion
moves from the first position to the second position when the
force transmitted from said first member and said connection
member to said second member is greater than the bias
applied to said second movable member by said bias member.

45. A process cartridge according to claim 44, wherein said
bias member is a spring,
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46. A process cartridge according to claim 42, wherein sajd
housing includes a drum frame and a developing [rame,

wherein said photosensitive member is supported by said
drum frame, and said developing roller is supported by
said developing frame.

47. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image, said developing roller movable between a posi-
tion contacting said photosensitive member and a posi-
tion spaced from said photosensitive member;

a housing supporting said photosensitive member and said
developing roller;

a first pivotable member;

a second pivotable member having a force receiving end,
said second pivotable member being configured to move
between a first position wherein said force receiving end
1s closer to said housing and a second position wherein
said force receiving end is farther from said housing, and

wlherein said first pivotable member is coupled with said
second pivotable member such that pivoting of said first
pivolable member causes said second pivotable member
to pivot from the first position to the second position, and

wherein, when a force is applied to said force receiving end
of said second pivotable member when said second piv-
otable member in the second position, said developing
roller 1s spaced {from said photosensitive member.

48. A process cartridge according to claim 47, wherein said

first pivotable member includes an elastic portion.

49. A process cartridge according to claim 48, wherein said
elastic porfion comprises a portion of said first pivotable
member that is thinner than the rest of said first pivotable
member.

50. A process cartridge according to claim 47, wherein said
housing includes a developing {rame and a drum {rame,

wherein said developing roller is supported by said develop-
ing frame and said photosensitive drum 1s supported by said
drum franze.
S1. A process carinidge comprising:
a photosensitive member configured to carry an electro-
stalic image;
a developing roller configured to develop the electrostatic
mage;
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a housing supporting said photosensitive member and said
developing roller, said housing including a first portion
and a second portion, wherein said first portion is mov-
able relative to said second portion; and

a movable member having a force receiving end, said mov-
able member being configured to move between a first
position and a second position, wherein said force
receiving end is closer to said housing when said mov-
able member is in the first position than when said sec-
ond movable member is in the second position,

wherein said movable member is coupled to said housing
such that when a force is applied to said force receiving
end when said movable member is in the sccond posi-
tion, said first portion of said housing is movable from a
position where said developing roller and photosensitive
member contact each other to a position where said
developing roller and said photosensitive member are
spaced from each other.

52. A process cartridge according to claim 51, wherein the
first portion is a developing frame that supports said devel-
oping roller and said sccond portion is a drum frame that
supports said photosensitive member.

53. A process cartridge according to claim 51, wherein said
movable member pivots from the first position to the second
position.

34, A process cartridge according (o claim 51, wherein said
movable member moves linearly from the first position to the
second position.

35. A process cartridge according to claim 51, further com-
prising a bias member configured to bias said movable mem-
ber to the first position, ’

wherein said movable member moves from the first posi-
tion to the second position when a force is applied to said
movable member that is greater than the bias applied to
said movable member by said bias member,

56. A process cartridge according to claim 55, wherein said

bias member is a spring.

57. A process cartridge according to claim 51, further com-
prising at least one bias member configured to bias at least one
of said first portion of said housing and said second portion of
said housing,
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wherein, when the force applied to said force receiving end
of said movable member is greater than the bias, said
first portion of said housing moves from the position
where said developing roller and said photosensitive
member contact each other to the position where said
developing roller and said photosensitive member are
spaced from each other.

58. A process carlridge comprising:

a photosensitive member configured and positioned to
carry an electrostatic image;

a developing roller contactable {o said photosensitive
member to develop the electrostatic image;

a support configured to support at least one of said photo-
sensitive member and said developing roller so as to
move at least one of said photosensitive member and
said developing roller toward the other and to move the
at least one of said photosensitive member and said
developing roller away from the other, wherein move-
ment of' said support in a predetermined direction causes
movement of at Ieast one of said photosensitive member
and said developing roller away from the other;

a projection having a force-receiving portion, said projec-
tion being attached to said support so as to be movable
between a projected position in which the force-receiv-
ing portion is above an outer surlace of said support and
a retracted position in which the force-receiving portion
is retracted from the projected position, wherein said
projection is mounted to said support so that movement
of said force-receiving portion at the projected position
in a predetermined direction moves so that the at least
one of said photosensitive member and said developing
roller moves away from the other; and

an urging member, displaceably attached to said support
and contactable to said projection, said urging member
being configured to urge said projection to the projected
position when displaced toward said projection.

59. A process cartridge according to claim 58, whercin said

urging member comprises an elastic member capable of
being elastically deformed.
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60. A process cartridge according to claim 59, wherein said
elastic member comprises a spring.

61. A process cartridge according to claim 60, wherein one
end of said spring is attached to a first portion of said urging
member, and a second end of said spring is attached to a
second portion of said urging member.



