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

whi ch an el ectrophot ographi ¢ photosensitive drum and a devel oping roller
actabl e on the el ectrophot ographi c photosensitive drum whi r 0

cont act abl" tY784H ot her and spaceabl e from each otheﬂ%ﬁgﬁngﬁgaé

el ect rophot ographi ¢ i mage form ng apparatus to which said process cartridge
i s detachably nountabl e. 15[ BACKGROUND ART] In an i mage form ng
apparatus using an el ectrophot ographic image form ng process, a process
cartridge type is conventional wherein an el ectrophotographi c photosensitive
drum and a 20 devel oping roller actggééhfgbﬂﬁ@ el ect rophot ogr aphi c

phot osensitive drumare unified into a process cartridge detachably
nountable to a main assenbly of the inmage form ng apparatus. Wth the
process cartridge type, the maintenance operation of the 25 apparatus can be

carried out in effenipod CARYRIDOE A%H Vi ercenNclhepakares the process
cartridge type is widely used in the field of electrophotographic 2 inmage
form ng appar at us.
5 [TECHNICAL FIELD]
The present invention relates to a process
cartridge in which an electfophotographic
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
electrophotographic image forming process, a process
cartridge type is conventional wherein an
electrophotographic photosensitive drum and a

20 developing roller actable on the electrophotographic
photosensitive drum are unified into a process
cartfidge 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 effect without the
service person. Therefore, the process cartridge type

is widely used in the field of electrophotographic



When the inmage formng operation is carried out, the developing roller is
kept urged to the el ectrophotographic photosensitive drumat a 5
predeterm ned pressure. In a contact devel oping systemin which a devel opi ng
roller is contacted to the photosensitive drumduring the devel opi ng
oper at i on,YRRYS%¥¢3 ¢ | ayer of the devel oping roller i§“ﬁﬁ”@%ﬁ@ﬁ%%2to t he
surface of the photosensitive drumat 10 the predeterm ned pressure.
Therefore, when the process cartridge is pot used for a long termwith the
process cartridge kept nounted to the main assenbly of the inage formng
apparatus, the elastic |ayer of the developing roller 15 may be deforned. If
this occurs, non-uniformty may result in the fornmed i mage. Since the
devel opi ng rol¥&98 LOLBANGCcRRA2EB the phot osensitive drum a devel oper may
be deposited-fromthe_devel opi| er ,to the phptosensitive drum Since

|
t he photosensitive Zgw%ﬁrbntrlbgdln roé@\’fE‘IlBBi ﬂ@e?%ﬂ%r? H €30t %W cont act

wi th each ot her__even t he vel opi,ng .operation s _not carried out.
As a structurgC “or s"g}y\;ﬁﬁagt ﬁ8gg%b3r£n’% er elhs%[o)rltc)iﬁneded an i mage form ng

appar at us ir1\@yégﬁ$gﬁygtggrsgﬁignﬁgg%gégﬂgﬂylvgpggﬁéi39 Ls not carried out, a

nmechani sm act on the"procéss cartridge to space t evel oping roller from
the el ectrephof,eif-aRlYinG ned pReb9sLasi tihve dbHbhéd aaness iR Gyepem Pat ent

Application 2 03-167499).
in which a developing roller is contacted to the
photosensitive drum during the developing operation,
an elastic layer of the developing roller is in
contact to the surface of the photosensitive drum at
10 the predetermined pressure.’

Therefore, when the process cartridge is not
used for a long term with the process cartridge kept
mounted to the main‘assembly of the image. forming
apparatus, the elastic layer of the developing roller

15 may be defo;med. If this occurs, non-uniformity may
result in the fornied image. Since the developing
roller is contacted to the photosensitive drum, a
developer may be deposited:;from the developing roller
to the photosensitive drum. Since the photosensitive

20 drum and the developing roller are rotated in contact
with each other even when the developing operatioﬁ 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
mechgnism éct on the process cartridge to space the

developing roller from the electrophotographic



In the apparatus disclosed in this publication, four process cartridges are
denountably nounted to the 5 main assenbly of the image form ng apparat us.
The process cartridge conprises a photosensitive nmenber unit having a

phot osensitive dru and a devel oping unit for supporting the devel opi ng
rol | er swﬂﬁﬁ&ﬂV@sﬂg%vided in the photosensitive nenber'ﬁ%%p?m§@°%%@ing 10 a
spacing plate provided in the main assenbly of the inmage form ng apparatus,
a force receiving portion provided in thesdevel oping unit receives a force
fromthe spacing plate. By noving the developing unit relative to the

phot osensitive nenber unit, the 15 developing roller noves away fromthe
phot osensitive drum In the conventional exanple, the force receiving
portion for spAGtRFerFétdEtersprng’IRANSSe LRdAPRENpRBEBRENSi tive drumi s
projected fro e 20 .outer confli ation of the developing unit. Therefore,
when t he usergb & %PﬁeSBpgégéZQ%&rtridge, and/ or when the process

cartridge is transporiﬁdU“§Q§ EﬁkgﬁsrgggiYgggdpggggﬁgéﬁﬁﬁggf%gégg damaged.

The exi stence of the Torce receiving portron nay o whsi zi ng of

the process caidiy 4aed-lsheRy 186. 8| A0 IRRRALRALARNkouReLosENsId | ve dr um

and the developing roller are contactable to eac er an 4 spaceabl e
from each at hef, and dRapIH Bfa§§§nﬁhé/gé3ffér}ﬂﬁn'g”€g?a§8"cmsUg eparatus to

whi ch the process cartridge is detachably nountabl e.

process cartridge comprises a photosensitive member
unit having a photosensitive drum, and a develbping
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 recéiving portion
provided in the developing unit receivés 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 thelprocess cartridge, and/or
when the process cartridge is transported, the férce
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



5[ DI SCLOSURE OF THE | NVENTI O\ Accordingly, it is a principal object
of the present invention to provide a downsized process cartridge in which

t he el ectrophot ographi ¢ photosensitive drum and the developing roller are 10
contactable to each other and spaceable from each other and a downsi zed

el ect r opho¥Bgt48#%2 i mage forni ng apparatus to which t HETHROWEEDRZG ¢ i dge
is detachably nountable. It is another object of the present invention 15 to
provi de a process cartridge in which the el ectrophotographi c photosensitive
drum and the developing roller are contactable to each other and spaceabl e
fromeach other with which when the process cartridge is handled , or when

t he process cartridge Zgﬁis transparted, hgﬁforce receiving portion is not

t
danmaged. SPaCRELGFdF hgMt 828 Aldifdcngr © emﬁiﬁs%ﬁ§emh%%ﬁ?£dﬁFathere is
provi ded a pracess %artnidge det%Ehany gpugtggée to a main assenbly of an
el ect r ophot ogrdBitc 951 REgBPYBF AT MYy Wpparafus et RECHEFR E85emTS” i ncl udi ng
an openi ng, aj%?%%t@%ﬁﬂﬁh? Hgﬁx@g@ig.close position for closing the opening
and an open position for -5 opening the opening, a first force application

menber novable with novenent of the door fromthe open position to the
closing position and a second force application nenber novable by a driving

force fromsa [DISCLOSURE OF THE INVENTION]

Accordingly, it is a principal object of the
present invention to provide a downsized process
cartridge in which the electrophotographic |
photosensitive drum and the developing roller are

10 contactable to each other and spaceable from each
other and a downsized electrophotographic image
forming apparatus to which the process cartridge is
detachably mountabie.

It is another object of the present invention

15 to provide a 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 , or when the process cartridge

20 1is 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 door movable between a close position

for closing the opening and an open position for



5 driving source, said process cartridge conprising an el ectrophotographic
phot osensitive drum a developing roller for developing an electrostatic

| atent image formed on said el ectrophotographi ¢ photosensitive drunmi a drum
unit containing said el ectrophotographic 10 photosensitive drum a

devel opi ngV@RAMY /0% ch contains sai d devel oping rol | er EIRHUHYHE novabl e
relative to said drumunit such that developing roller is novabl e between a
contact position in which said developingsroller is contacted to said 15

el ectr ophot ogr aphi ¢ photosensitive drumand a spaced position in which said
devel oping roller is spaced fromsaid el ectrophotographi c photosensitive
drum and a force receiving device including a first force receiving portion
for receivi ngorehdngethe oppemind,i restf128tf Spcec apppl teatvon mexyer by novenent
of said door fromthe open position to the close position in the state that
process cartr@yabiLg Hbght%QWQmﬁﬁUNQﬂﬂﬁﬁﬁ 8988nbr 9 ofhe HeP&ppar at us t hr ough

t he openi ng, and a second force receivin%,porti n novabl e froma stand-by 25

posi tion by nBPEAEALTOECSERY FH3ENG HPSdTLBRePIF NG POTYROME PP force
received fromthe.first force application nenber, wherein said _second force
6 recel ving pOPPLAREARRSTERY D AR 81 1 Bt FH7S 1 ECSTYi HE™ ¥ or ce from
th d.f | i J t ! i it f th
cont act podi ¢ Fone5S REAELE SR Hadc KRR B So C BB DB e g

hi gher than the3taBdnBYoHrSHEi ObhotosensitifECOFGhNTGa t QPRI IGy aspect of
the present invention, there is provided an el ectrophot ographic i nage

form ng appar atous ef-0fot 088V g MRUR 1RRtR0EEE01 8i NGt &ret efmiatJe tO wWhich a
process cartridge is 10 detachably nountabl e, said apparatus conprising (i)
an openi ng; (ifiormaddoar saby adl ectheiphetwgaaphdseppososesitive
drum; a drum unit containing said electrophotographic
10 photosensitive drum; a developing unit which contains
said developing roller and which is movable relative
to said drum unit such that developing.roller is
movable between a cbntact 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 electrophotographic 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 position in the state
that process cartridge is mounted to the main assembly
of the apparatus thfough 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



for closing said opening and an open position for opening said opening;

(iii1) a first force application nenber novable with novenent of said door
fromthe 15 open position to the close position; (iv) a second force
application nenber novable by a driving force froma driving source; (V)
mounti ng mEQrS ¥ B1%4et achabl y mounting a process cartri BGEIPAH/EOGER ocess
cartridge including, an el ectrophot ographic 20 photosensitive drum a

devel oping roller for devel oping an el ectgostatic |latent inage formed on
sai d el ectrophot ographi ¢ photosensitive drum a drumunit containing said

el ectr ophot ogr aphi ¢ photosensitive drum a devel oping unit which contains 25
sai d developing rqller and which is novable relative to said drumunit such

that devel opi AGCESVEBE PLrhbRbtakS e AnBERIECESM BRIt ti¥n in which said
7 developing roller.is co tacte _tot%%id el ect o(potolffggéﬁ&wotosensitive
drum and a spac&G Fo8Pt fo Ol%eWﬁﬁgh sa.8e889§|%%$ﬁ% t 'fér i 'spaced from
sai d el ectrophataatapli §,p00L O5eNRI V%8 i HEUThi 8N From the contact
position to the spaced position, the projected
5 position being higher than the stand-by position.
According to another aspect of the present
invention, there is provided an electrophotographic
image forming apparatus far forming an image on a
recording material, to which a process cartridge is
10 detachably mountable, said apparatus comprising (i) an
opening; (i1i) a door movable between a close position
for closing said opening and an open position for
opening saidlopening; (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 application 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 saild developing roller and which is movable relative

to said drum unit such that developing roller is

movable between a contact position in which said



5 a force receiving device including a first force receiving portion for
receiving a force fromthe first force application nenber by novenent of
said door fromthe open position to the close position in the state that
process cartridge is nmounted to a main assenbly 10 of the a(Parﬁtus t hr ough
t he openi NY0 28ABB1442second force receiving portion ana5F3”f$8HFﬁﬁgtand-by
position by novenent of said first force receiving porti.on by a force
received fromthe first force application nmenber, wherein said second force
15 receiving portion takes a projected position for receiving a force from
t he second force application nenber to nove said developing unit fromthe
contact position to the spaced position, the projected position being higher
than the standebglppsngiomland2¢ohsedtag beassid or feedi ng the recording
mat eri al . : These and other objects, features and advantages of the
present i nveneleAatipphobeeoreh it PRosppar et UH ot cottsiadepaicedn of t he
follow ng description of the preferred enbodi nents of the 25 present

i nvention t akBASFRLEBNFUNERIGh SAlch SEREL GRLRUPEMYA §y I SWaT§E. [ BRI EF
DESCRI PTI ON CE THE DRAW 1l illustrates a ggggral

arrangenent of “8f E?%ét?£§§ﬂﬁQRﬂgﬁgﬁF8th§;é§?Eﬁ?ﬁQEfEﬂﬁﬁi Rk ording to a
first embodi mgnt of (the Pl ESEN R 1IAVERAEL Q81 nd QU £ & I A Sectional view of

a process
receiving portion for receiving a force from the first

force application member by movement of said door from
the open position to the dlose position in the state
that process cartridge is mounted to a main assembly

10 of the apparatus through the opening, and a second .
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 portioﬁ takes a projected position for
receiving a force from the second force application
member to move said developing unit from the contact
position to the spaced position, the projected
position being higher than the stand-by position; and

20 feeding means for feeding the recdrding material.

These and other objects, features and

advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the

25 present invention taken in conjunction with the

accompanying drawings.



cartridge according to the first enbodi nent of the present invention. Figure

3 illustrates a general arrangenent of 10 an el ectrophot ographi c 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 embo¥® AAP81812 t he 15 present invention. PETHEPR7B0E ™ 5

sectional view of the process cartridge as seen in the direction of an axi al
direction of the photosensitive drum accogding to the first enbodi nent of
the present invention. 20Figure 6 is a sectional view of the process
cartridge as seen in the direction of an axial direction of the

phot osensitive drum according to the first _enbodi nent of the present

i nvention. Fi RREEF P§S§R§BE€@%d§T“Vﬁé@Réwlpﬁélprocess 25 cartridge as seen
in the direction of an, axial_ direction of theégggosensitive dr?n1according

to the first enbodi IGte the- LpMesEates v it dgrangement piare 8 js a

ti o vi f .th trid in th [ ot f '
di rection of (e BROGSERST EROE i UMTAEE0r GENG Po PRESTT ¥t enbodi ment of

the present i’EG%HQdR%g to a first embodiment of the present
5 invention.

Figure 2 is a sectional view of a process
cartridge according to the first embodiment of the
present invention.

Figure 3 illustrates a general arrangement of

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

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

15 present invention.

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.



S5Figure 9 is a perspective view of the process cartridge as seen fromdrives
side according to the first enbodi nent of the present invention.

Figure 10 is a perspective view of the process cartridge as seen fromthe
drive side according to the 10 first enbodi nent the present invention.

Fi gure 11W@2M7/pepEpective view of the process cartri d§ETABZUEEEN Ry om a
non-driving side according to the first enbodi nent the present invention.
Figure 12 is a perspective view of the prgcess 15 cartridge as seen froma
non-driving side according to the first enbodi nent the present invention.
Figure 13 is a perspective view of the process cartridge as seen froma
non-driving side according to the first enbodi nent the present invention.
20Figure 14 is a perspextievéd \iisew ebct henpl ociesys dfartthel gpgecassseen from a
non-driving side according to the first enbodi nent the present invention.
Figure 15 is &35rdpeet rieSOPRW BHEW fH r&ctdrEeCf etRi ¥¥ MRyl devi ce of the
process cartridge accordi.ng to 25 the first enbodi mnent of the present

i nventi on. directigngf egﬁ% PROCOSRI e P& Wi BGFSRAIR Do ce
receiving devige of e Rho5ESS: CAld 'd.492,206R5dhpd L0 10
5 Figure 9 is a perspective view of the process
cartridge 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 embodimen£ 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 ihvention.

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 inyention.

Figure 15 is a perspective view showing a force
recelving 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



the first enmbodi nent of the present invention. Figure 17 is a

perspective view showing a force receiving device of the process cartridge
according to the first enbodi ment of the present invention. 5 Figure 18 is a
perspective view show ng a force receiving device of theaﬁ%ocess cartridge

accor di ng W®2WRHESIP42r st enbodi nent of the present inventS

2007/050622

Fi gure

19 is a perspective view showing a force receiving device of the process
cartridge according to 10 the first enbogjnment of the present invention.
Figure 20 is a perspective view showing a force receiving device of the
process cartridge according to the first enbodi nent of the present
invention. Figure 21 is a perspective view showng a force 15 receiving
devi ce of thetpeodésstcanbeddygmtacdottiengresetheitverstianbodi nent of the

present invention. . Figure 22 illustrates a grocess cartridge
according to the firdildsodi mbAt a oPe FRe Prigse v eny

force receiving nenber and, a 20 second force recejving nenber are worked on

AriBE ahEPess a first

by a first forEESrdeBRVIRY frerfertien®rC88E Rt Fiot e rai i ARy fenber of the

el ect r ophot ogr,

t%gﬂkgf%gﬁ%ﬁ%%&%%%ﬁ?6gfggﬁﬁéggﬁﬁgéqﬁ%gﬂ?3.%gpga?SPﬁga;ccording

arrangenent of

to the firgt
ar rangenen

10

15

20

25

embodi ment; f, te; r eSenls MUY Y, FLY8LEngda! Bofogener al

of the

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

Figure 22 illustrates a process cartridge
according to the first embodiment of the present
invention wherein a first force receiving member and a
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
electrophotographic image forming apparatus according
to the first embodiment of the present invention.

Figure 24 is a general arrangement of the



11 el ectrophot ographi c i mage form ng apparatus according to the first

enbodi nent of the present invention. Figure 25 is a genera
arrangenent of the el ectrophotographic inmge formng apparatus according 5
to the first enbodi nent of the present invention. ure 26 is a
general arWadYEREW!2 of the el ectrophot ographic imge fd%ﬁ%ﬂﬁmﬁﬁﬂﬁ?%Ius
according to the first enbodi nent of the present invention. Figure 27
illustrates an operation of a first 10 fqrce application menber according to
the first enbodi nent of the present invention. Figure 28
illustrates a second force application nember operation according to the
first enbodi nent of the present invention. 15Figure 29 is a perspective view
of the el ectr oplesttompraptiogriephge image ntpappagr arpsratoer deagrding

to the first embodiment of the present invention.

Figure 25 is a general arrangement of the
electrophotographic image forming apparatus according

5 to the first embodiment of the present invention.

Figure 26 is a general arrangement of the
electrophotographic image forming apparatus according:-
to the first embodiment of the preéenﬁ invention.

Figure 27 illustfates an operation of a first

10 force application member according to the first
embodiment 0f the present invention.

Figure 28 illustrates a second force
application membervoperation according 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 theA
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 first enbodi nent of the present invention. Figure 30 is a perspective
vi ew of the el ectrophotographic i mge form ng apparatus according 20 to the
first enmbodi nent of the present invention. Figure 31 illustrates exchange of

the process cartridge according to the first enbodi nent t he present
i nvent i on WO 2007/081042 Figure 32 illustrates exchange SF%@H 03?%@%55 25
cartridge according to the first enbodi nent of the present invention. Figure

33 is a sectional view of the process 1zZy;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
menber of the process cartridge. 5Figure 34 is a sectional view of the
process cartricddgéradasean $een hin dlicalaxdipfedirontbéntdie Wit osensitive drum
according to the first enbodinment of the present invention, illustrating an
operation of tHELPSEREIEEERI ITHY FROIMELNGF tPhELpr BEess YEhaddinggé.

of the present invention, illustrating an operation of
the force receiving member of the process cartridge.

5 Figure 34 is a sectional view of the process
cartridge 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 according to the first embodiment
of the present invention, illustrating an operation bf
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 embodiment of the present invention.

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

Figure 39 is a general arrangement of an

25 electrophotographic image forming apparatus according
to a second embodiment of the present invention,

Figure 40 is a general arrangement of the



10Figure 35 is a sectional view of the process cartridge as seen in the
axial direction of the photosensitive drum according to the first enbodi nent
of the present invention, illustrating an operation of the force receiving
menber of the process cartridge. 15Figure 36 illustrates a s aqing operation
in the prYEe8783¢42ri dge according to the first enbodi REMPY AL pr esent

i nventi on. Figure 37 illustrates a spacing operation in the process
cartridge according to the first 20 enboginent of the present invention.
Figure 38 illustrates a spacing operation in the process cartridge according
to the first enbodi ment of the present invention. Figure 39 is a general
arrangenent of an 25 el ectrophot ographi c i mage form ng apparat us accordi ng
to a second efdeditHeRtobpgraehir ddwge fRVRALY o?PPFf e HFIrsiindgener al

arrangenment of the 13 el ectrophotographic image form ng apparatus according
to the second embodiment of the présent invention.

Figure 41 is a general arrangement of the
electrophotographic image forming apparatus according

5 to the second embodiment of the present invention.

Figure 42 illustrates an operation of a first

force applying operation member of the
electrophotographic 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 embodiment of the present invention.

Figure 44 is an illustration of an operation of
the first force application member according to 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 cartfidge 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.



to the second enbodi nent of the present invention. Figure 41 is a

general arrangenent of the el ectrophotographic image form ng apparatus

according 5 to the second enbodi nent of the present invention.

Figure 42 illustrates an operation of a first force appliiqg o$eration
BEGHT

member of WMy ophot ogr aphi ¢ i mage formi ng appar aff 4%%g to the

second enbodi nent of the present invention. 10Figure 43 is an illustration
of an operation of the first force appligation nenber according to the
second enbodi nent of the present invention. Figure 44 is an illustration of
an operation of the first force application nenber according to the 15
second enbodi nent of the present invention. Figure 45 is an illustration of
an operation of the fEigtref dBcelapptizes on serienadcededi n§ tloet he second
enbodi ment of the present invention. Figure 46 is a sectional view of the
process process cartridge as seen in the axial direction of
the photosensitive drum according to the second
embodiment of the present invention, illustrating a
5 force receiving device of the process cartridge.
Figure 49 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
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 receiving device of the process cartridge.
Figure 51 is a sectional view of a process
cartridge according to a third eﬁbodiment of the
present invention, illustrating an operation df 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 inventioh, 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.



20 cartridge as seen in the axial direction of the photosensitive drum
according to the second enbodi nent of the present invention. Figure 47
illustrates a sectional view of the process cartridge as seen in the axial
direction of 25 the photosensitive drumaccording to th ?bodinent
of the pr®QWA8Ention, illustrating a force receivi HgTﬁ’Z@?@%‘@ t he
process cartridge. 14 Figure 48 illustrates a sectional view of the
process cartridge as seen in the axial digection of the photosensitive drum
according to the second enbodi nent of the present invention, illustrating a
5 force receiving device of the process cartridge. Figure 49
illustrates a sectional view of the process cartridge as seen in the axial
direction of the phot®isgrs tSdvésdeuaeactorali my ewo oithéhsepondeedbodi ment  of
the present invention, illustrating a 10 force receiving device of the
process cartricdgéridge accopiing eBrhe [thdrdapBRoRinett i Ghdihs/i ew of the

process cartridge as seen in the ial directjon of the photosensitive drum
according to tH&ESEE oﬁavéﬁﬁbﬂ?néhﬁﬁﬁﬁn?ﬁénﬁrEg%n?p?Fﬁﬁﬁﬂ$lﬂ£ d1lustrating a

force receiving member of the process cartridge.

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 -
of 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.



15 force receiving device of the process cartridge. Figure 51 is a sectiona
view of a process cartridge according to a third enbodi nent of the present
invention, illustrating an operation of a force receiving nenber of the
process ca@égidgg. 20Figure 52 is a sectional view of the process cartridge
accordi ng PHE3 %t r d enbodi ment of the present invent?OHIPPI7(0823 at i ng t he
operation of the force receiving nenber of the process cartridge. Figure 53
is a sectional view of the process 25 cajyg¢ri.dge according to the third
enbodi ment of the present invention, illustrating the operation of a force
receiving nenber of the process cartridge. 15 Figure 54 is a sectional view
of the process cartridge according to the third enbodi nent of the present
invention, illustratifiguiiee S8pekatiperufeck ver vacreeéi Vhagopeedt of the
process cartridge. 5S5Figure 55 is a sectional view of a process
cartridge Taccording to a fifth embodiment of the
present invention, as seen from a drive side.
Figure 61 1s a sectional view of a process
5 cartridge according to a sixth embodiment of the
present invention.
Figure 62 1s 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 is a perspective view of the process
cartridge according to the seventh embodiment,
illustrating the force receiving device of a process
cartridge.
Figure 67 1s a perspective view of the process
25 cartridge according to the seventh embodiment,

illustrating the force receiving device of a process

cartridge.



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

view of the process cartridge as seen in the axial direction of_ the
photosensNﬁ?5@W%F&ﬁ1according to the fourth embodi nent F F”?ﬂ@%$Wé§ent

invention, illustrating a force receiving device of the process cartridge.
15Fi gure 57 is a sectional view of the pppcess cartridge as seen in the
axial direction of the photosensitive drumaccording to the fourth

enbodi mrent of the present invention, illustrating the force receiving device
of the process cartridge. 20Figure 58 is a sectional view of the process
cartridge as seen in FheUzEi @ 1di Peperapedll the Ishotds s Pireeedpum
according to the fourth enbodinment of the ent_invention, illustrating a

pre \
force receivi fRFHEHIEE GECORELPT ok &VFREGe ™8R HERE 50 i s a
perspective view of a.process cartridge.according to fifth enbodi nent” of
t he present irii%ﬂ%ﬁﬁit¥§§ gggn%?fﬁﬁfﬁgﬁPW9Egsgaggce1%9 8 ProCe¥i qure 60 is a

per spective viégy(gi§lge process cartridge according to a fifth enbodi nent of
t he present inveﬁiloﬁ;'as seen froma drive side. Figure 61 is a sectiona
view of a process

[BEST MODE FOR CARRYING OUT THE INVENTION]
[First embodiment]
Referring to Figures 1 - 4, the process
cartridge and the electrophotographic image forming

10 apparatus according to the first embodiment of the
present invention. |

Figure 1 shows an electrophotographic image
forming apparatus (main assembly of the apparatus) 100
including prccess cartridges (cartridges) 50y, 50m,

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

20 side elevation 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, 30¢, 30k are



5 cartridge according to a sixth enbodi nent of the present invention.
62 is a sectional
enbodi ment of the present invention. 10Figure 63 is a sectional view of the
process cartridge according to the sixth enbodi nent of_the PSS t

i nventi orwORBIgWS®W454 is a sectional view of the proce§§7”“n'”@§§?%idge
according to the sixth enbodi nent of the 15 present invention.

Figure 65 is a perspective view of a proggss cartridge according to a
sevent h enmbodi nent, illustrating a force receiving device of a process
20Fi gure 66 is a perspective view of the process cartridge
according to the seventh enbodinent, illustrating the force receiving device
of a process capbsedgee Figulasé7 Hesma pérspeeldved vireveafortdaacpr ocess 25
cartridge according to the seventh enbodinment, illustrating the force
recei vi ng devivddhothg pragessiensl Mydgae laser scanner 10, so that

cartridge.

10

15

20

25

view of the process cartridge according to the sixth

electrostatic latent images are formed on the surfaces.

The electrostatic latent images are developed by

developing rollers 42 into toner images (developed

images) on the respective surfaces of the

photosensitive drums 30. By applying voltages to the

transfer rollers 18y, 18m, 18c, 18k, the toner images

of respective colors formed on the photosensitive

drums 30y, 30m, 30c, 30k are sequentially transferred

onto the transfer belt 19. 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). Thereafter, the

recording material P is fed to the fixing unit 6

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.

Thereafter, the recording material having the 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,

the cartridges 50y, 50m, 50c and 50k of this

embodiment will be described. Since the cartridges 50y,

50m,

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

Fi gure



17 Figure 68 is a perspective view of the process cartridge
according to the seventh enbodinent, illustrating the force receiving device
of a process cartridge. 5 [ BEST MODE FOR CARRYI NG QUT THE | NVENTI ON] [ Fi rst
enbodi ment] Referring to Figures 1 - 4, the process rérL and the
el ect r oph®wORg¢748KI4¢ | mage form ng 10 apparat us accordiﬁﬁnﬁ%07ﬁ5&g?rst
enbodi nent of the present invention. Figure 1 shows an
el ectrophot ographi c i mage form ng apparatiys (nmain assenbly of the apparatus)
100 ‘i ncl udi ng process cartridges (cartridges) 50y, 50m 15 50c, 50k
det achably nounted. The cartridges 50y, 50m 50c, 50k contain or acconmodate
yel l ow col or toner (developer), nagenta color toner (devel oper), cyan color
t oner (devel og@nftaangdbrheketnlare ddiderenevEroperdch redpaot ithél y. Figure 2
is a sectional ) L )
following description will be made only as to the
cartridge 50y.
The cartridge 50y includes a photosensitive
5 drum 30, process means actable on the photosensitive
drum 30. The process means includes a charging roller
32 functioning as charging means for charging
electrically the photosensitive drum 30, a developing
roller 42 functioning as developing means for
10 developing a latent image formed on the photosensitive
drum 30, and/or blade 33 functioning as cleaning 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 rotatably 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



20 side elevation of the cartridge alone; Figures 3 and 4 are illustrations
of renoving the cartridges 50y, 50m 50c, 50k fromthe nmain assenbly 100 of
t he apparatus. [General arrangenent of el ectrophotographic image form ng
apparatus] 25As shown in Figure 1, the main assenbly 100 of the apparatus,

t he el ect r3BH8Y8H4bhi ¢ phot osensi tive druns (photosens?QVU@mHWﬁW%£ 30y,

30m 30c, 30k are 18 exposed to the |aser beans 11 nodul ated in accordance
with the inmage signal by the |aser scanngy 10, so that electrostatic |atent

i mges are forned on the surfaces. The electrostatic |atent inmages are

devel oped by 5 developing rollers 42 into toner images (devel oped i nages) on
the respective surfaces of the photosensitive druns 30. By applying voltages
to the transfépngokhdisal8yndsigrfi th@c drudkframe 3bnersi mhges oft respective
colors formed_on the photosensitive 10 druns 30y, 30m 30c, 30k are
sequential |y FRGHEEEr Pedl®nt®Nd HONUEANSLBALpRRE A9 thmhereafter, the toner

image formed on the transfer belt 19 is transferred by the transfer roller 3
onto the recoPgPﬁﬁsﬁﬁFéF?%? B4 POy St REOVLERT gt Fd1d &°PldGedi ng neans) .

Ther eafter, thevégérsog[gin mat.erial P.is feg £8rth%ffixkg ttinit 6

i ncl udi ng a diftVi P AN E NG AgFOF Y Rt A Hing A Héifer . Here, by

PDL Y1 10 DL R REESEUIE, PV U P, Al RenkOF o0ero! e
engaged with first main assembly coupling member 105
shown in Figures 4, 30 when the cartridge 50y is
mounted to the main assembly 100 of the apparatus. The
photosensitive drum 30 is rotated in the direction of

10 an arrow u as shown in Figure 2 by a driving force
transmitted from a driving motor (unshown) provided in
the‘main assembly 1QO of the apparatus to the coupling
member 30a. The charging means 32 is supported on the
drum frame 34 and is 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) supporting 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 developing device frame 48, the bearing
unit 45 and the covering member 46. The developing

device frame 48 comprises a toner accommodating



20 Thereafter, the recording material having the toner imge fixed thereon
is discharged to a discharging portion 9 by a pair 7 of discharging 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 enbodiment wll
be descri b¥Q.20G/08%42 t he cartridges 50y, 50m 50c, 50k aRE/H2PO7HME2Eane
except that the colors 19 contained therein are different fromeach other,
the followi ng description will be nmade only as to the cartridge 50y. The
cartridge 50y includes a photosensitive 5 drum 30, process neans actabl e on
t he photosensitive drum 30. The process neans includes a charging roller 32
functioning as charging neans for charging electrically the photosensitive
drum 30, a depreFbppngi? of dreracarmingrst L% e etsbmélooéien@uﬁégﬁgdfor 10
devel oping a | atent image fornmed on the photosensitive drum 30, and/or bl ade
33 functioni n§Cathe| arFpPifhreltsr fenARh@ rassisdeRirgoRdrdtefdi ni ng on
the surface of. the photosensitive drum 30. The cartridge 5Qy conprises a
drumunit 31 4A4 ﬁeg%ﬁﬁﬁ%ﬂﬂ'ﬁblﬁﬂﬁf KR1CKR: 4§ (Qfct %6r8%15ﬁFt]

peripheral surface of the developing roller 42. As

5 shown in Figure 9, the bearing unit 45 is fixed to the
one longitudinal end side of the developing device
frame 48, and supports rotatably the developing roller
42 having a developing roller gear 69 at the end
thereof. The bearing unit 45 is provided with a

10 coupling member 67, an idler gear 68 for transmitting
a driving force to the developing roller gear 69 from
the coupling member.67. The covering member 46 is
fixed to the longitudinally outside of the bearing
unit 45 so as to cover the coupling member 67 and the

15 idler gear 68. The covering member 46 is provided with
a cylindrical portion 46b which is projected beyond
the surfaée 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 1s engaged with the second main assembly coupling
member 106 shown in Figure 30 to transmit the driving
force from the driving motor (unshown) provided in the
main assembly 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, 11 to Figure 14, when



As shown in Figures 2, 10, the drumunit 31 contains the photosensitive drum
30, the charging neans 32, the cleaning neans 33, the residual toner
accomodating portion 35, the drumfrane 34, and the 20 covering nenbers 36,
37. One longitudinal end of the photosensitive drum 30, as shown in Figure
9, is supPY HEHEHBRat ably by a supporting portion 36b SCWREVURIE ng menber
36. The other l|ongitudinal end of the photosensitive drum 30, as shown in
Figure 11 - Figure 25 14, is rotatably sypported by a supporting portion 37b
of a covering nenber 37. The covering nenbers 36, 37 are fixed to the drum
frame 34 at the opposite 20 longitudinal ends of the drumframe 34. As
shown in Figures 9, 10, one |longitudinal end of the photosensitive drum 30

i s provi ded witthe slevedpbiing nehbetl 30w fidye AsE®i Yphy 3l dr¥ving force for
rotating 5 the photosensitive drum 30. The coupling nenber 30a is engaged
with first nmidssesddes) yicsuprrhgoHidtbern @5 tSRERNCLRCERERFFEY T30 when the
cartridge 50y is nounted.to_the pain senbly 100 of . the_apparatus. The

phot osensi ti ve Tt i dFécﬁ&tBPEHl?%‘ﬁﬁblﬁiF§8?98ﬂ B}ant%ﬁ arrow u as shown

in Figure 2 by_a driving.force transmtted frama driying, ot (unshown)
provi ded in thseuPrPé)lrr)flélgggr?‘ngp.oLﬁ ot n% fe agpﬁga](rgateﬁg :6g?hearcg:gé)utp N ng menber

30a. The c@ar né%é@%%sg%étagnggg%ggiwc tﬁ?ggggeggbf Fage 34, and is rotated

by the photos ive 1 rum hargi ng nmeans 32 is

contacted. Thej&leaning MRINSe3Brhfe SUPRY @Gab¥dt ecdremframe 34 and is
contacted to the peripheral surface of the photosensitive drum 30. The

covering nenbesigpopist i aveeppoyt ded 3ud htswppobtheg bndesposti eps 36a, 37a
20 for rotatably (novably) supporting the devel oping unit 41.

doing so, the developing unit 41 is rotatably
supported relative to the drum unit 31. As shown in

10 Figure 2, the developing unit 41 is urged by the
urging spring 95 (elastic member) so that developing
roller 42 rotates about the cylindrical portion 46b
and the projected 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 H about the
cylindrical portion 46b and the projected portion 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 Fiéufe 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 roller



[ Structure of devel oping unit] As shown in Figure 2, the devel opi ng
unit 41 contains the developing roller 42, the devel oping 25 bl ade 43, the
devel opi ng device frane 48, the bearing unit 45 and the covering nenber 46.

The devel opi ng device frame 48 conprises a toner acco Walogl portion
49 for acvornty@sdttthg the toner to be supplied to the ggeﬂﬁ%gpﬁamg%ller 42,

and a devel opi ng bl ade 43 for regulating a | ayer thickness of the toner of
t he peripheral surface of the devel opingzgoller 42. As 5 shown in Figure 9,
the bearing unit 45 is fixed to the one |ongitudinal end side of the
devel opi ng device frane 48, and supports rotatably the developing roller. 42
havi ng a developin% roller gear 69 at the end thereof. The bearing unit 45
is provided widehra®8e dapslusegofiefbiel ®7trirbuflcer theakoB8efor transmitting
a driving force to the develpping@;oller,gear 69 fromthe coupling nenber
67. The coveriAgIHERDR} #ECLVS]d Xdths £REST o ERIdISRAINA Gut si de of the
bearing unit 45 so as_to_.cover the coupling, menber @7 nd.the.15 idler gear
68. The coverpﬁﬁgﬁﬁnzgrOQGaié?ﬁﬁ%nﬂ%&?&eﬁpghd%ykﬁ$i%lrﬁiﬁﬂChpgﬁg'on 46b whi ch
I's projected %%ygggcribed hereinafter) which is provided on the one
5 longitudinal end, from the first force application
member 61, produces a moment about the cylindrical
portion 46b in the developing unit 41. In other words,
at the one longitudinal end, the moment h thus
produced is effective to urge the developing roller 42
10 to the 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 90 for
effecting contact and spacing between the developing
roller 42 and the photosensitive drum 30 in the main
assembly 100 of the apparatus. As shown in Figures 9,
20 15 and Figure 19, the force receiving device 90
includes a 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 to the bearing unit 45 by

engaging an engaging portion 75d of the first force

receiving member with a guide portion 45b of the



the surface of the covering nenber 46. The coupling nenber 67 is exposed

t hrough an inside opening of the cylindrical portion 46b. Here, the coupling
menber 67 20 is engaged with the second main assenbly coupling nmenber 106
shown in Figure 30 to transmt the driving force fromthe driving notor
(unshown)‘§86WV@§W4?n the main assenmbly 100 of the appdt@{P300if&le22 he
cartridge 50y is nounted to the nmain assenbly 100 of the 25 appar atus.

[ Assenbling of drumunit and devel oping zmnit] As shown in Figures 9, 11 to
Figure 14, when 22 the developing unit 41 and the drumunit 31 are
assenbled wth each other, an outside circunference of the cylindrical
portion 46b is engaged with_ the sggportin hol e portion 36a _at one end side,

and the 5 profPEEEeddpBRLt of® 480Tpi8Ti BB it &dber P6FPPAeLBESRI opi ng
device frane 48 i s engaged w th the supportjng, hole portion  37g_at the other
end side. By.rESFﬁﬁlgg,g?ﬁ%eﬁe Pﬁbﬂﬁ&ggﬁ?tkﬂ%t?% 9?§%ﬂﬁﬂﬂ3?%§ugaorted
relative to t uni.t _ 31. 0 i 1 i re 2. the-d | opi ng unit
41 i s urged bgsi%éggbéﬁhgas%E?ﬁg'gg%?glgg igégég éfimg% cg?%§§€efop?ng
roller 42 1ot aeneaboyt  ihe il Id.CaloPoOBhi 8. 40P Gl e spiol ect ed

portion 48b to contact to the photosensitive drum 30. Mre specifically, the
15 devel opsng u#Rict 441 itndin@Rding LAt di s eatiPhRindn tAkr eWr& by the urging

force of the urging spring 95 so"that devel oping unit 41 receives a nonent H
about the cyl imaickCcakbcpotih®@meiemand the phej est®td pyddeon 48b. By this,
t he developing roller 42 can be contacted to 20 the photosensitive drum 30
wi th a predet ecmieniednpr essioee. 70Thies goxietli bn thetdevalemicp ng unit 41 at
this time is "contact position". As shown in Figure 10, the urging
spring 95 of tvicommabatiingnpoitsiqy dbi,deddorheheaznghaiti cip B gure
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 to the main assembly 100 of the apparatus.
The operations of the force receiving device 90
will be described in detail hereinafter.
[Drawer member of main assembly of electrophotographic
image forming apparatus]
20 The description will be made as to a cartridge
tray 13 which is a drawer member.
As shown in Figure 4, the cartridge tray 13 is
movabie (inserting aﬁd drawing) along a rectilinear
line which is substantially horizontal (D1, D2
25 directions) relative to the main assembly 100 of the

apparatus. DMore particularly, the cartridge tray 13 is

movable between a mounted position in the main



25 opposite the one longitudinal end provided with the coupling nenber 30a
for the photosensitive drum 30 and with the coupling nenber 67 for the

devel oping roller 23 gear 69. Because of such a structure, the force g
(Figure 6) received by the first force receiving nenber 75 of a force

recei vi ng HePEESWE (which will be described herei naf t FGTHRRFERNOE provi ded
on the one longitudinal end, fromthe first force application nenber 61,
produces a nonment about the cylindrical portion 46b in the devel oping unit
41. In other words, at the one longitudinal end, the nonment h thus produced
is effective to urge the developing roller 42 10 to the photosensitive drum
30 with a predeterm ned pressure. At the other end, the urging spring 95
functions to asgembhg HeVebbpilry appareitus2shown hin phistwsensiandvé drum 30
with a predeterm ned Eresspre. [ Force receiving device] 15As shown in Figure
2, the cartri §§8WHOQUEsPPFbiiedutistiiea ther Ballh ey dd\¥i & 90 for

effecting contact and spaci bet ween the devel opi.ng roller 42 and the
photosensitivgﬂﬁrﬁﬁpééa RS t HeE i 5598&6|g“1 g?miﬁgaﬁﬁpgpﬁgus. As shown

in Figures 9, 20.15 and, Figure .19, .the f er i Vi devi 90 includes a
first force r§€§F6ﬁﬁaen%ﬁ%gr{$ f;ftsg@&ngEgchgggé%%?gPhghné Ser 70 and a

Spring 73 ur gi0g,Ba0S) soy ASsGHIOW, N STROLLE Houdiies dd Stnd OF ce recei ving

25 portion 75 i's nounted t e beari'ng uni y engagi ng an engagi ng
portion 75d ofcatrheibizestriprce Heasieviona raepbesuMstdh@ guide portion 45b of

the vertically (arrow C) as shown in Figure 4. The

cartridges 50y, 50m, 50c¢, 50k are arranged in parallel
with each other such that longitudinal directions

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 Dbeing carried on the cartridge tray 13. At this time,
the cartridges 50y, 50m, 50c, 50k are moved keeping a
distance (gap f2) (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, 50m, 50c, 50k into the main assembly

100 of the apparatus by entering the cartridge tray 13



24 bearing unit 45. On the other hand, the second force receiving nmenber 70
is mounted to the bearing unit 45 by engaging a shaft 70a of the second
force receiving nmenber 70 with the guide portion 45a of the bearing 5 unit
45. The bearing unit 45 thus having the first force receiving nenber 75 and
t he secondwpo’*r‘"%é“si%‘éei ving nenber 70 is fixed to the deReVHAEIH0622
accommodati ng portion 48, and then as shown in Figure 10, the covering
menber 46 is fixed so as to cover the io,pearing unit 45 froman outside in
the axial direction of the developing roller 42 of the bearing unit 45. The
first force receiving nenber 75 and the second force receiving menber 70 are
di sposed above the cartridge 50y in the state that cartridge 50y is 15
mount ed to t hendaicAocadsenbhy dOOr of2 .t hEhepplara,ushe operatioWhéibper ati ons
of the force receiving device 90 will be described in detail hereinafter.

[ Draver nenber SofiMREPHedsSBAD| YhofstelusErrgpiotbgrabih ccheage forning

appar atus] 20The description wll be r as to a cartrl_i%fgi e fr 13 which is
a drawer menb&RTTALIGREWAOY n W@ur%o%?%gﬁeaﬁﬁr??‘ilﬂb%dtjr q’11 uiagﬁﬁfovabl e
(inserting and drawing) along a rectilinear,line which i.s bstantially

hori zont al (Df,n%Bzvé%g é??@c?gﬁ?@kﬁﬁf %% Pge%% TRRARAY S 45565l y 100 of the
appar at us. 5I\/brues€3 articularly, the cartridge tray 13 is novabl e between a
mount ed poSition’i'n the nmain '

Referring to Figures 23 to 25 and 36 to 38, the
operation of the cartridge tray 13 will be described. .

Here, the cartridges are omitted for simplicity
of explanation of the operation of the cartridge tray

10 13.

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

15 is provided on the main assembly 100 of the apparatus
and is rotatable about a rotational center 12a.

When the cartridgelis taken out 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 portion 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 14c2
toward the upper end 1l4cl in the elongated hole l4c

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,



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 cartridge tray 13 is at the drawn-out position, the 5 cartridges
50y, 50m 50c, 50k are nounted on the cartridge tray 13 by the operator

subst ant i aVPY/@8%al |y (arrow C) as shown in Figure 4fc%ﬂ3mﬁﬁﬁg??dges 50y,
50m 50c, 50k are arranged in parallel wth each other such that

| ongi tudi nal directions 10(axial directigns of the photosensitive drum 30
and the developing roller 42) thereof are substantially perpendicular to the
noving direction of the cartridge tray 13. The cartridges 50y, 50m 50c, 50k
are entered into the main assenbly 100 of the apparatus while 15 being
carried on theagashavrddger Figure325At théipraiandionse 1dditriiddes 50y, 50m

50c, 50k are noved keeping a distance (gap f2) (Figure 5) between the

i ntermedi ary tPEPEFEreDom $hgr v Helo bdingy rakd eKe phb¥®3densitive

drum 30. When the cartridge tray 13 is 20 positioned at the pounted position
, the cartridge¥ %0¥F‘§bﬁﬁ°§0@? §6RO%F e %BéPFW'ﬁﬁg R SP&cB2LY the

ositionin ortion .10 rqvided in_the main _assenbly of.the i e formn
gppar at us %08 asr%eénq%]ﬁsijlt%l offi n&g‘Spgpg?f%%u% I ?{Sbéﬁaﬁcﬁ b% ANt @gi I )
her ei nafter or e. n t, W Lnt cartridges
50y, 50m é%c?ég%QﬁF%%% ﬁékﬁhﬁﬁéggggﬁb?39%%6“%$59hg%gkgggagﬁiggy enterigg
the cartridge {hayndsineb 4 16hosbner t &ehidepTink2 withekgkore, the

operationality is inproved over the structure wth which the cartridges 50y,
50m 50c, 50k péeireniHieedrdion duaklyand inclining upwardly and a-
horizontal portion 107a3 continuing with the inclined
portion 107a2. Therefore, as shown in Figure 24, when
10 the door 12 is moved to the open position, the
projéétions 14d1, 14d2 are guided along horizontal
portion 107al, the inclined portion 107a2 and the
‘horizontal portion 107a3 in this order. Thus, the tray
holding member 14 moves in the direction of zl and in
15 the direction of an arrow yl away from the transfer
belt 19. 1In this state, as shown in 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 opening 80. Figure 30 is a
20 partly broken perspective view of this state.

The descriptidn 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



into the main assenbly 100 of the apparatus by the 5 user. Ref erring
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 omtted for sinplicity
of explanation of the operation of the cartridge tray |0l3. The
cartridge VP81 supported drawably relative to a tPGHIBRMNTANMNE nember

14. The tray hol ding nenber 14 is novable in interrelation wth novenent of
t he door 12 (opening and cl osi ng nmenber) g The door 12 15 is provided on the
mai n assenbly 100 of the apparatus and is rotatable about a rotational

center 12a. When the cartridge is taken out of the main assenbly 100
of the apparatus, the door 12 is noved fromthe closed position to the open
posi tion. VWtﬁk@G'ﬂﬁelﬁo@@ﬁ%@ttQﬁtHQN§L&§éﬂg1295h%4%%ga@£ﬁ§ B8Pt on 15

provi ded on the door 12 npves cl oc mﬁsg%y about the rotational center 12a.

Then, as showfOUSTERGUPE Bl 9RF &fgadPRgePereeh A% iRfes X rom the | ower
end 14c2 toward th pper.end, 1l4c 'no%he eIongg%g q$e€a4c %%u rovided in
the tray hol mpr‘F&Vr@ﬁ@eBnlﬁhe T%%Oe’f eér TWTR TR ope Ao ]]tyhea engagl ng
portion 15 moves the ROLAL NI LRMEN LA T Mdhe A reeion 2 lrs ofiket DS ti e,
5 the engaging portion 15 moves §long the elongated hole
l4c provided in the tray holding member 14 toward the
lower end 14c2 of the elongéted hole 1l4c. Together
with this operation, the engaging portion 15 moves the
holding member 14 in.the direction 22 Therefore, as
10 shown in Figure 23, when the door 12 is moved to the
closing position, the projections 14dl, 14d2 are
guided by the horizontal portion 107a3, the inclined
portion 107a2 and the horizontal portion 107al in this
order. Thus, the tray holding member 14 moves in the
15 direction z2, and moves in the direction of an arrow
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



27 as shown in Figure 25, the projections 14dl, 14d2 projected fromthe tray
hol di ng nmenber 14 are guided by a guide slot or groove 107 provided in the
mai n assenbly 100 of the apparatus. As shown in Figure 26, 5 the guide
groove includes a horizontal portion 107al, an inclined portion 107a2

conti nui ng"@PHEWE hori zontal portion 107al and incli BAYTaETEHY and a,

hori zontal portion 107a3 continuing with the inclined portion 107a2.
Therefore, as shown in Figure 24, when 10sthe door 12 is noved to the open
position, the projections 14dl, 14d2 are gui ded al ong horizontal portion
107al1, the inclined portion 107a2 and the horizontal portion 107a3 in this
order. Thus, the tray hol ding nenber 14 noves in the direction of zI and in
15 the direct PERVeFeAnLqEr BAL yFe Rt o rPEREIEFaRsIEY bt £9C/ 1 n this

tate, a ho in Fiqure,25, the cartridge. tr 13 .can be drawn toward
zutside zfsthg%#;Fﬁt%g§8ﬁﬁP9 QiR ord %ﬁgragﬁé£a?%sw+?Pt?ﬁ?gﬁqwa “ on of an

D2 th t i 8 i 30 i 0} -t br,ok ti
ol ew of this Sis a3gtRE0L A% G LA PR o DD 2T T Pe Shee of

mounting the carf ridgec BYO {he maj Fiasserbhye 100, of cd e RRRRRRLUS. I n the

state that door 12 i's at t he open position as shown in Figure 25, the
cartridge 25 tgiaysl3okat8pLer 8ebpddttxd by WRENsasserblyg Kk af gshe apparat us

in the direction of the arrow DI through the
of the main assembly 100 of the apparatus engaged with
the supporting hole 61d at a position above the tray
holding member 14.
As shown in Figure 27, (a), and Figure 27, (b) ,

10 the first force application‘member 61 moves with the
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 poéitioned

31b (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 adjaéent the opposite
longitudinal ends. Also, the same operation is carried
out 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



opening 80. Thereafter, as shown in Figure 23, the 28 door 12 is noved to
the closing position. Wth the novenent of the door 12, the engagi ng portion
15 provided on the door 12 noves countercl ockw sely about the rotational
center 12a. Then, as shown in Figure 23, 5 the engaging portion 15 noves

al ong t he ¥P3HGAEWE hol e 14c provided in the tray hol diHg/HeesEs624 ¢ owar d
the lower end 14c2 of the elongated hole 14c. Together with this operation,
t he engagi ng portion 15 noves the hol di ngy nenber 14 in the direction z2.
Therefore, as 10 shown in Figure 23, when the door 12 is noved to the
closing position, the projections 14dl, 14d2 are guided by the horizontal
portion 107a3, the inclined portion 107a2 and the horizontal portion 107al
in this order foThasapphécatign hmbeng Shreidesndagehvesth e t he 15 direction
z2, and noves in the direction of an arrow y2 toward the transfer belt 19.
[ Positioni ng 6PNPPEELES  BReY dfe fr&l aRFSEI ¢ Heih veidde®isy of

el ect rophot ographi c image formn ppayat ys] 2QReferring.to _Figures 5, 15
and Fi gures 1@PB§??n§9?935?etﬂ%”gégcri i%h$WﬂIHn @égﬁﬁﬁelgstPo t he

Do g O Bk 9o ARk 8BS SPIEL AL Lo e i

5 supporting hole 62c engaged with the supporting Fhaft
55, a hole 62a engaged with the projected portion 61f,
and a supporting pin 62b engaged wifh the elongated
hole 14b (Figure 27, (b) ) provided in the tray
holding member 14. As shown in Figure 27, by the

10 movement of the daor 12 from the open position to the
close position, the tray holding member 14 moves in
the direction of the arrow y2 (Figure 27) . By this,
the supporting pin 62b engaged with the elongated hole
14b also receives the force in the direction of the

15 arrow y2. Therefore, thé connecting member 62 rotates
in the direction of an arrow Z (Figure 27) about the
supporting hole 62c. As shown in Figure 19, between
the first force application member 61 and the
connecting 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 of the spring 66, the projected

25 portion 61f urges the projection 3la provided on the
drum frame 34 in the direction of an arrow P so as to

position the cartridges 50y, 50m, 50c, 50k to the



As shown in Figure 30, there is provided 25 positioning portions 10la for
positioning the cartridges 50y, 50m 50c, 50k in the main assenbly 100 of

t he apparatus. The positioning portions 10la are 29 provided for the
respective cartridges 50y, 50m 50c, 50k interposing the transfer belt 19
with respe¥? 2‘106’(’?1?“\% | ongi tudi nal direction. As shown i PEIFHOEOP22 (3) and
Figure 27, (b) , a first force application nenber 5 61 is rotatably
supported by the supporting shaft 55 of i3the main assenbly 100 of the
apparatus engaged with the supporting hole 61d at a position above the tray
' hol di ng nenber 14. As shown in Figure 27, (a), and Figure 27, (b) , 10 the
first force applicatipon menber 61 noves with the novement of the door 12
from the openPp8sFtPHANE PHEL X Ddi0G PosFEF IR 1ML TR Yi ACRI §lire 20, the
proj ect ed por%‘on 61f géovided on the first force application nmenber 61
urges the proj &t FBR?3 Uprovi ded on the 15 upper surface portion of the

drum frane 34. By thhﬁ%g%@%ncghtgkggﬁaﬁgxb%%eu ?ggeggaggi%g%éﬁ%Lion of an

arrow P (Figure 19) , hat ~“por e po one re 7)

provided on the drygyuditeddyy vy abut bedihg e B@siti eakng portion 10la
provi ded in

5 structure for the connecting member 62 to interrelate
with the movement of the door 12 is same as with
Figure 15 to Figure 20. When the door 12 is at the
open position , one end 66b of the spring 66 is
engaged with the hook 62e provided on the connecting

10 member 62 , and the other end 66b of the spring 66 is
engaged with 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 €6b
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.



20 the main assenbly 100 of the apparatus by which the cartridge 50y is
positioned in place (Figure 6). The sane operation is carried out adjacent

t he opposite |ongitudinal ends. Also, the sanme operation is carried out for
the other cartridges 50m 50c, 50k. 25The nechani sm for novenent of the
first for ¥OAPAP$CEX i on member 61 in interrelation wit PARE2RFIVAENt of the
door 12 will be -described. The first 30 force applicati-on nenber 61 is
engaged with a connecting nenber 62 for interrelation with the novenent of
the door 12. As shown in Figure 15 to Figure 19, the connecting nenber 62
includes a 5 supporting hole 62c engaged with the supporting shaft 55, a
hol e 62a engaged with the projected portion 61f, and a supporting pin 62b
engaged with theé erahgadkeln Il orge éFF@H?%ﬁEQNd%tﬂO)tﬁﬂwiﬁaééd in the tray
hol di ng menber 14. As shown in Figure 27, by the 10 -novenent of the door 12
fromthe openSBS§PtFBnF%%u¥%e1%I%§%‘ﬁbéﬁ%ﬁéﬁatﬁhéhpwgylﬁofagﬁﬁen%%ber 14
noves in the th'%@tthe supporting

f th
pin 62b engagg rec%ﬁg?hgh%ﬁ%ﬁﬁg#éﬁuﬁé 8 iﬂgr%g%%P%%éﬁ?Jg§3F force in the
direction of %@g 155 gr%9§?§g ¥g q&gf @%a%%ng%%%hngnngg§3%06g6rotates in

the direction of an"arro ure Toout thé supporti |'e" 62c

shown in Figur erlgtapstgﬁ@wrhtﬂ? s fvoasfréﬁ%ﬂ&@tﬂmﬂae@%rtetﬂ and the

connecting ne there is provided a spring 66. 20 The spring 66 is

supported by iA@wsURROFLkRge SIS tandbihandtise CONtRLH AL te0 the projection 62e
provi ded on the connecting menber 62 and to the proj ected portion 61f

provi ded on th®riespbniiorce wppldteatki ofi Feghes B4. By the urging force of
the spring 66, the projected 25 portion 61f urges the projection 3la
provi ded on the drumfs @wsc34bed béeeithlrafstrieon wéfthanhar cémengo as to
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 Figu:es 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 1is 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 1s, away from the



position the cartridges 50y, 50m 50c, 50k to the 31 positioning portions
101la of the nmain assenbly 100 of the apparatus. As shown in Figure
21, the projection 3la may be urged directly by the spring 66. Thus, the 5
structure for the connecting nmenber 62 to interrelate with the novenent of

the door MORPYWLAE as with Figure 15 to Figure 20. W H¥REUGEH2212 is at

the open position , one end 66b of the spring 66 is engaged with the hook
62e provided on the connecting nmenber 6233 and the other end 66b of the
spring 66 is engaged with the projection 62f provided on the connecting
menber 62. By the door 12 noving fromthe open position to the close

position, the other end 66b beconmes away fromthe proLL]gcti on 62f and
directly 15 ur§&8tiRB Br6F ettt oif 318 C6VBOSPHIdNMtHe Lhar t FiBBesPS0y, 50m

50c, 50k to th i'tionj orti, 10 th i ly 1 f the
apgar atus. ° [§S§§g%rhgghg‘%? glr%r l%en%isgg%lgr%}ael%%&spre% H)éfloggaghi c i6mage
f i t . I to Fi .5t I Ei 11t

H our e 10" B odr S100RE qasrr PRt B Reinet & RNt GaEe 1t L

operating the har ¢¢ LeCebyba% oG8 190 Repubeedion the cartridge 50y,
Figure 5 - Figure 8 are sectional views of the cartridge as seen 25 in the
axial diregtion of themhotiagens Fiyerdrasm e description will be
made as to the operation of the second force applying
portion 60.
A driving force frém a motor 110 (driving
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 tﬁe driving force
rotates in the direction of an arrow L to rotate a cam
portion 112a provided integrally with the gear 112 in
the direction of the arrow L. The cam portion 112a 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 1illustrates in (b) 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



and Figure 11 - Figure 14 are perspective views as seen 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 state
shown in Figure 6 corresponds to the state shown in Figure 12 and to the
state shomYO4X0HBYie 16. 5 The state shown in Figure 7PECHIRBEIHGES to the
state shown in Figure 13, and the state of Figure 8 corresponds to the state
of Figure 14. As descri bed hereinpefore, with the closing operation
of the door 12 fromthe open position, the 10 first force application nenber
61 noves about the supporting shaft 55 fromthe state of Figures 5, 11 and
15 to the state of Figures 6, 12, 16. At this tine, the first force

appl i cati on nefiberefdined Mordgeosirbmohlse t dregagirtg idde 69Qy rgyative to the
mai n 15 assenbly 100 of the apparatus but also acts on the first force

recei ving menbderiig o6, ttiee cvealiogpdegs0yit Mk el paratiad@dar(mpyedh ur gi ng
portion 61le of the first force application nenber 61 abuts the_ first urged
portion of theabpusttherretatdssi vixag ABRbeFC 7HaFemedopingerOLlife fit st
force receivi ng menmber 75 urges the cam surf C%JOC (third urged porti on)
provi ded in t h&2sBBBntl¢ FRUAGSELSViNG AEWDet! REIPMIPEhETSBcond for ce

receiving nenber 70 js rotated about the. shaft..70a. Then, the,second force
recei ving w%nbgﬁc%o;z%qs %‘f]‘eaoﬁ R & aen(?;egﬁﬁﬁaépgi Bﬂl%s4§ha§m in
g:)gt”te?lat& i ;1 g&gﬁt ?}%?n J?%teams%%c%h ngig%ﬁ! oping unit 41 of the cartridge
As shown in Figure 15, the second force
application member 60 is provided with an elongated
hole portion 60c for permitting movement of a
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 application member 61, the second
force application member 60 is provided facing the
movement path of the cartridges so 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,
50c, 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 second force

application member 60 can be very close to the



33 rotation axis, 46b of the developing 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 Figure

28, the description will be nmade as to the operation o c force
appl yi ng po200918160. A driving force froma E%f/gl%(@%&?gri Vi ng

source) provided in the main assenbly 100 of the 10 apparatus is transmtted
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 112a
provided integrally with the gear 112 in the direction of the arrow L. The
camportion 112a is 15 engaged with a shifting force receiving portion 60b
provi ded on themedsisest 60ye appl i T dPkmerbepngoas Thieefde @lotwith rotati on
of the camportion 112a, the second force application nenber 60 noves in the
direction of am@uieweEtderBvidoFi Yurtdaig vePLastt at 882¢H ¢2) Qe case in

whi ch the second force lication nenber 60 ves int irection of the
arrow E and i rFSHAY&L t hﬁgg’é i G S BRLRr 293P t@ ;ﬂlﬁttglfensi tive drum 30
are still in contact, with _each ot her i e i gur 8 25 illustrates
in (b) the caseHa 9 Uiscﬁaphgescelg%rﬁ%ll%%dr:@g‘%%pﬁ%%%??oﬁgngh er 60 noves in the

direction of theardawd aad;bR W dhd NSrseEaRdnk o 68 EECRLYIQW member

the cartridge 50y (axial direction of the
photosensitive drum 30).

The operation will be described hereinafter in
detail.

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

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

15 50m, 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,
50c, 50k are mounted from the top to the cartridge

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

By moving the cartridge tray 13 in the
direction of the arrow D1, the cartridges 50y, 50m,
50c¢, SOk 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



34 70 receives a force fromthe engaging rib 60y. By doing so, the

devel oping unit 41 is rotated (noved) about the rotation axis 46b, so that
devel oping roller 42 and the photosensitive drum 30 becone spaced fromb5
each other. The position of the developing unit 41 at this ti)are | s a spaced
posi ti on.wésoshems2 i n Fi gure 15, the second force applqcéréltp?%oﬁ Wtoer 60 is
provided with an el ongated hole portion 60c for permtting novenent of a lo
supporting shaft 55 on which the first fygrce application menber 61 is

provi ded rotatably. Therefore, even when the second force application nmenber
60 noves in the direction of the arrow B (Figure 8) or in the direction of
the arrow E (Figure 7), the second force 15 application nmenber 60 can nove
wi t hout bei nginli Stairdiewcyonheubstant folkige regpleindaciudarneobeie 61. Sinilarly
to the first force application nenber 61, the second force application
menber 60 is Pprb¥d dHd ecadiong of hehaoRkekarensdfth vef dEHB é8rtri dges so as to be
above the 20 cartridges 50y, SOW} 50c, 50k entering the nmain _assenbly 100 of
the apparatus on t hef8afRPVRige thigpres. 3in fhe Sieprait Hdeencdifent of the

Che Second fof b 7GRy Fitg PRENBBF L 70 TR WS RE LR V25751 SR by posi 11 on
(roure 1), TOELE B U En T PLf AP WY UR0bRy 83 and the second
"entering direction. The cartridge 50y advances from
the upstream side toward the downstream side below the
first force application members 61k, 6lc, 6lm and the

engaging ribs 60k, 60c, 60m of the second force

10 application member 60 which are actable on the
cartridges 50m, 50c, 50k.

The cartridge 50m is mounted at the second
position from the downstream side on the cartridge
tray 13 with fespect to the enteriﬁg airection. The

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

20 The cartridge 50c 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.



35 cartridges 50y, 50m 50c, 50k as long as they do not interfere therewth,
so that wastefull space can be renoved. Therefore, the nmain assenbly 100 of
t he apparatus can be downsi zed with respect to the 5 vertical direction and

the longitudinal direction of the cartridge 50y (axial_direction of the

phot 0sensWO20&/§dtn 30). The operation will be descri b¥ T’ﬁpgﬁ(gfﬂﬁ{g’iz er in
detail. 10 [Mounting of process cartridge to main assenbly of

el ect rophot ographi c i mage form ng apparagus and operation of force receiving
devi ce] The description will be nmade as to the series of operations

fromthe nmounting of the cartridges 50y, 15 50m 50c, 50k to the main
assenbly 100 of the apparatus to the spacing of the developing roller 42
from the photosensitithe thogtn 8pstream et tilgigki §lkeon, thée cartri dges 50y,
50m 50c, 50k are nmounted fromthe top to the cartridge 20 tray 13 drawn out
to the drawn- 68tpdseei BRAY nld ne tdi resPreh B9 Hir antewind By noving

the cartridge tray 13 in the direction of the arrow D1, the cartridges 50y,
50m 50c, 50k SAFECHASBet R DU FESOBBRFREFBO19R ¢ Ffed the

downstream side such that second force receiving

5 member 70 thereof passes below the first force
application member 61 actable on the cartridge 50k.

The passing of the second force receiving

member'70 below the first force application member 61k
from the upstream side toward the downstream side 1is

10 the same with respect to the cartridges 50y, 50m, 50c.

That 1s, 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, if the second force receiving member 70 is at
the stand-by position , the first force application

20 member 61 and the second force appl%cation 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

31, 32, the positions of the force receiving device 90,



25 mai n assenbly 100 of the apparatus. Thus, in this enbodi nent, the
cartridges 50y, 50m 50c, 50k are inserted into the nmain assenbly 100 of the
apparatus 36 in the direction substantially perpendicular to the axial
direction of the photosensitive drum 30. As shown in Figures 31, 32, the
cartridge YO8 HANt ed at the npst downstream positi oACTHPHOS2zart ri dge
tray 13 with respect to the inserting or entering direction. The cartridge
50y advances fromthe upstream side towarg the downstream si de bel ow t he
first force application nmenbers 61k, 61c, 61m and the engaging ribs 60Kk,
60c, 60m of the second force |o application nmenber 60 which are actable on
the cartridges 50m 50c, 50k. The cartridge 50mis nmounted at the
second positi dmef famsthéodonnspp bbrasiade nenbehebtagnd i the saepndl3 with
respect to the entering direction. The 15 cartrjdge 50m advances fromthe
upst ream si de fgw&r @rP écéémm%tm%ﬁhﬁ%ﬁﬂbaﬁéléHFPhgh$Wr%Qr¢%wce appl i cation

menbers 61k, 61c and the engaging rihs 60k, 60c of the second force
appl i cati on néﬁﬁ@?véﬁgmﬂﬁgﬁg%r%od%Y %P%JHngetEQrf+¥%b C&tfc, 50k. 20The

cartridge 50c is .munted at_the ir sition fromthe downstr.eam side on
t he cartridge%ﬂgiﬁcf§xﬂptﬂewggﬁe%?‘?ﬁi T ssegring 2 2

rece a [e) .
e &nterrng’dite Hon = THd cartridge

o0c passes! ! Qae. ¢BStheefl Shfitn tANAnd dife-HouRst Leamnl A didl ow the
engagi ng ribs of the
the cartridge can be downsized with respect to the
longitudinal direction thereof.

When the cartridge tray 13 is inserted into the
main assembly 100 of the apparatus, a gap fl is

10 maintained between the second force application member
60 and the force receiving device 90 as shown in
Figure 5. Also, a gap f2 is maintained between the
photosensitive drum 30 and the transfer belt 19.
Therefore, the cartridges 50y, 50m, 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
membér 14 moves in the direction of approaching to the

20 transfer belt 19 (arrow y2) . A vertical component of
the movement distance in the direction of an arrow y2
is f2. By doing so, 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 19. 1In
this state, the gap fl between the force receiving

device 90 and the second force application member



25 first force application nenber 61k and the second force application
menber 60 which are actable on the cartridge 50k. 37 The nost
upstream cartridge 50k on the cartridge tray 13 with respect to the entering
direction enters fromthe upstream side toward the downstream si de such that
second fort@2&¥NA ng 5 nmenber 70 thereof passes bel oWATHE27PY2% or ce
application nenber 61 actable on the cartridge 50k. : The passi ng of
t he second force receiving nmenber 70 bel gyv the first force application
menber 61k fromthe upstreamside toward the downstream side is 10 the sane
Wi th respect to the cartridges 50y, 50m 50c. That is, when the process
cartridge is inserted with the second force receiving nenber 70 projected,
the first forc&adagphidcrerbhomerdexrendgndot RétE§econd force application

menber 60 have to be at an upper 15 part so as to avaid interference of the
second force receivi ngt istiértore WYt ACYHY ihssdorsr dé aBppEheaft@Fe nenber 61

and second force  application, renrber 60. However, if the secaond force
recei ving nenﬁ@ﬁliﬁops gbetﬁér§¥aﬁa¥ﬁya85§%F?§hO? T?ﬂ??ﬁr for ce
SPoLL SoLTon ZORI0RD B8, e SB00 sl BB ABBLLR P Ber 00 can be
taking intg acouilel BErdeghe8r A nd ' PAC AR 054 1N SREANG S Qe recei ving
projected portion 61f. By this, as shown in Figure 6,
the positioning pbrtions 31b of the cartridges 50y,
50m, 50c, 50k are abutted to the respective
positioning portions 10la provided in the main
10 assembly 100 of the apparatus , so that cartridges 50y,
50m, 50c, 50k are positioned to the main assembly 100
of the apparatus.
The cartridges 50y, 50m, 50c, 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
portion 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



menber 70. Therefore, the main assenbly 100 of the 25 apparatus can be
downsi zed with respect to the vertical direction. In addition, as shown in
Figures 31, 32, the positions of the force receiving device 90, 38 the
first force aaflication menber 61 and the second force ﬁgplicat[on menber 60
are such tWR:2'478FH42 r ecei vi ng device 90 overlaps with tHe/FR2PE0S¢E: ce
application nenber 61 and the second force application 5 nmenber 60 in the
drum axial direction, and therefore, thegoartridge can be downsi zed with
respect to the longitudinal direction thereof. When the cartridge
tray 13 is inserted into the main assenbly 100 of the apparatus, a gap fl is
10 mai ntai ned between the second force application nenber 60 and the force
recei vi ng devi %oy iad f580sT A0Fphove B EAREE d5gapPY 29igrdiont ai ned

bet ween the phot osensitjve drum 30,apd the transfer belt 19. Therefore, the
Cartridges SOyENSCRRCEGL S086F CRRCLAEY MERAT HOUECFALERf SPRREaHE th t he
mai n assenbly 100 of. the apparatus. reafter,.as sho in Figure
23, by noving ?%ﬁf(ﬁﬁmﬁthSgg%thHél%E%prﬁﬁﬁ Fﬁgﬁé ?&epPFé§1%§YH¥ﬂ% menber 14
moves in the diseclian ol ARRr 0RENLDGL 1o Ne Bt nanskegabel t 19 (arrow y2)

. A vertical conponent of the novenent stance in the direction of an arrow
y2 is 2. By dokgmekSiQigeds s2ROWBolN Fbeursni6, thie cartihdges 50y, 50m 50c,

50k al so nmove so that™ surface of the photosensitive drum 30 is brought into
direction away from the rotation axis 46b of the
developing unit 41. |

However, at this time, the upper surface 70 of
the second force receiving member‘70 interferes with

10 the lower surface of the engaging rib 60y of the
second force application member 60 which is placed at
the home position,Aby 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 member 70 at this time is called
regulating position.

Here, this position is made the home position
for 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 8 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. 1In the state of Figure 8,



25 contact to the surface of the transfer belt 19. In this state, the gap fl
between the force receiving device 90 and the second force application
menber 39 engagi ng portion 60 expands to fl +f2. I n addition, by
movi ng the door 12 to the close position, the first force %P | i cation menber
61 i s move¥ OB 1¥Y2 proj ecti on 31a provided on the uppe?C%J§EV@§®%2portion
of the drumfranme 34 is urged by the projected portion 61f. By this, as
shown in Figure 6, the positioning portigns 31b of the cartridges 50y, 50m
50c, 50k are abutted to the respective positioning portions 10la provided in
the main 10 assenbly 100 of the apparatus , so that cartridges 50y, 50m

50c, 50k are positioned to the main assenbly 100 of the apparatus.

The cartri dgesa3®yidsem 569c, SBok M [LEvane edlsmom ey ifipn whehe direction
of the an arrow a (Figure 15 1) in the main assenbly 100 of the apparatus by
engagi ng the &Fdft aseambipviedbriheharpavating MaER 36 shRA™i n Fi gure 10

The ur gl ng poria L88850POY he My S0 oPLY 86°aBBITESR | o TATIELT61 cont act s
and urges theé@é@%%ly 100 of the apparatus again, the second force
5 application member 60 is at the position shown in
Figure 8, and therefore, when the second force
receiving member 70 moves from the stand-by position,:
it is contacted to the riﬁ 60y.
As shown in Figure 8, the direction (arrow J)
10 of the force received by the first force receiving
member 75 from the first force application member 61
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 60
direction faces the direction of entrance of the
cartridges 50y, 50m, 50c, SOk into the main assembly
100 of the apparatus. By selecting the direction of
20 the receiving force, when the second force receiving
menber 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



portion 75a (Figure 15) of the first force receiving nenber 75 positioned at
the first position (Figure 15). Thereafter, the first force receiving nenber
75 is noved in the direction of an arrowr to be positioned 25 at the second
position (Figure 16). At the second position, the urging portion 75b
urges the ngf"g(??#"é e 70c of the second force 40 recei RGTHE2HBREEP2 70 shown
in Figure 15. By doing so, the second force receiving nenber 70 rotates
about the axis of the shaft 70a fromthesstand-by position to a position
outside the developing unit 11 of the 5cartridges 50y, 50m 50c, 50k, that
is, inthe direction away fromthe rotation axis 46b of the devel oping unit
41. However, at this time, the upper surface 70 of the second force
recei ving nenﬁ@ﬁc¢0r?ﬁ@éV¥@ﬁeﬁﬁmMQﬂ17901§hglmkﬁﬁ# urthec eng9tiRE engaging ri b
60y of the secqnd force application nenber 60 which is placed at the hone
posi tion, by \ﬂ‘rfocﬁoé’het%vgm ISCeie g edontrs ot et P i G enber 70 i s

(eoul ated by e SO0RGLND L1 SO (F1 Qubes, O 121y ille st fon of the
e o Sop, SeRT IS Wi e Rngl | 0Bl ool o o
assembly 100 @fiqure 22, (a), since the movement of the second force
receiving member 70 is regulated, the movement of the
urging portion 75b for urging the cam surface 70c is
also regulated. Even if the urging portion 6le of the
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 90 is not
15 damaged.
And, when the second force applibation 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



90 the apparatus, the state is as shown in Figure 8 until the imge form ng
operation is carried out. Mre particularly, the second force application
menber 60 has been noved in the direction of the arrow B, so that engagi ng
rib 60y urges the second force receiving 25 nmenber 70. In this state,
photosensf@P@@”@FUﬁ?SO phot osensi tive drum 30 the devel Spi*Hg"VEf1%%t 42 are
spaced fromeach other. In the state of Figure 8, 41 cartridges 50y, 50m
50c, .50k are dismounted fromthe nain assenbly 100 of the apparatus.
Thereafter, when cartridges 50y, 50m 50c, 50k are nounted to the main
assenbly 100 of the apparatus again, the second force 5 application nenber
60 is at the position shown in Figure 8 and therefore, when the second

force receivi fREMdE? 720 RBHBE $¢ RIS HaRdEBy pBSPERoROT$} is cont act ed
to the rib 60y, As shawn in Figu 8,.,.the direction rrow J) 10 of the
force recei ve)(;aqgf RN @F“LFSECQ?T ed ievpﬁar?rjé r0f7(§ T oY & first force
appl i cation meaher. G403 sybshapthall venRosite Lheqdireptign of the force
recei ved by the seco drérce recel ving nmemnber 0°Fromthe second force

appl i cation nesbes, 6Q, (Hhe é%gp%aggﬁﬂét%tmé@%ﬂ%%% 50GE1 \opg menber

70 which receives the force m the second force application nenber 60
di rection fsacespd hes ol r0¢t n8lnoéd ety rarceagh tBgekBLY I idgess Xy 50m 50c,

50k into the main assenbly 100 of the apparatus. By selecting the direction
of 20 the receappaxptfiar.ce, when the second force receiving
Then, as shown in Fiqures 8, 14, the second

force application member 60 moves in the direction of
the arrow B, so that side surface 70b which is the

10 second urged portion of the second force receiving
member 70 entering. the movement path receives the
force from the engaging rib 60y. By doing so, the
developing ﬁnit 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 receilving 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 torque
required for spacing the developing roller 42 from the

25 photosensitive drum 30 can be made small.

In -addition, by the movement of the second

force application member 60 in the direction of the



menber 70 receives the force fromthe second force application nmenber 60,
the devel oping unit 41 can be efficiently noved relative to the drumunit 31
with certainty. Furthernore, the state that photosensitive 25 drum 30 and

t he developing roller 42 are spaced can be nmaintained stably. However, even
when t he Qéﬁﬁﬁﬁwé? the second 42 force receiving neH%Q%”%@”@gm?%n1ted by
the engaging rib 60y, the force receiving device 90 including the second
force application nmenber 60 and the secomd force receiving nenber 70 is not
damaged. As shown in 5 Figure 22, (a), since the novenent of the second
force receiving nmenber 70 is regul ated, the novenent of the urging portion
75b for urging the camsurface 70c is alsp regul ated. Even if the urging
portion 6le ofRLRY ﬁbr§?efBP%E¢%ﬂﬁﬂWh@§FiBﬁenggﬁ%? FAEFUrtIE Ydfges t he 10

d ti 75a, |, ast i ti 7 ' he f f .ch i ded
the 111t for GENEzei ot g RATBET B RCRSEoF oFaets RN on) . Ther ef or .

even if the ng&gg%qtggfakgegggﬁgﬂ%g¥g%g%8%§%8% %ngeggﬁp%&xﬁ% i's regul at ed,

the force receiving dévice when t he

second force appldicahboReRBEPST0 Ok det iRV el FORLE NErfipsitd on OF Figures 6,
12 in the direction of the arrow E as shown in Figures 7, 13, the second
force receisvi RgaRARGr r18 BOYeshanbaiidhy respect to the horizontal

direction. In other words, the relation between a

distance I shown in Figure 7 and a distance II shown

in Figure 8 is distance I > distance II. The change of

the distance is accommodated by the elastic portion

10 75c provided on the second force receiving member 70.
As‘shown in Pigure 22, (a), the elastic portion 75c¢ is
in the form of flegible arch configuration. Inside the
elastic portion 75c, there is provided a spring 76
which is an elastic member. The spring 76 prevents the

15 elastic portion 75c from flexing beyond necessity and
funcfions to restore the flexed elastic portion 75c.
The arch configuration of the elastic portion 75c¢ 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 recelving member 70 is brought into a state of not
recelving the force from the engaging rib 60y.

Therefore, by the urging force of the spring 95



20 of the cartridge 50y to enter the novenent path of the engaging rib 60y.
The position of the second force application nenber 60 at this tine is

call ed projected Position. Thus, the second force application nenber 60 is
proj ected beyond t he above-described stand-by 25 position when it is at the
proj ect ed P YYBH*2 The degree of projection of the secBRHIRBYNER2cei vi ng
menber 70 at the projected position is larger than the 43 gap fl+f2 in
order to engage with the second force app$ication nenber 60. The operation
of the second force application nenber 60 is carried out at the prior to the
imge formation after cartridges 50y, 50m 5 50c, 50k are nmounted to the
mai n assenbly 100 of the apparatus. , Then, as shown in Figures 8,

14, the second®dYrcedapprreati Bt Masdorédonsees fh e g Bion of the

arrow 13, so that si.de surface 70b whi is the 10 second urged portion of
t he second foﬂHEirééei$ﬁﬁgdﬁ%ﬁ%%ﬁlW%3%ﬁH§Fiﬁé,aPﬂet?%venent path receives

the force fronltq%s%ggggkgg r%QmQanIB c%g%ggtég,géggaggé%hgﬁg%% unit 41

rot at es (nnveé?“ﬁ ou he rotation axis oping roller 42

s spaced from, L3 Lhehhabosede i, Ay 3809V, 8- 040 Epdiie, sgeond force

recei ving nmenber 70 receives t force fromthe secon orce receiving

menber 70 isn theAng eekednRes! tit@NthTBUSccAS: SOMA M 1tQ anstructure in
whi ch the second force recei ving nenber noves toward the 20 process

cartridge and ®igages on thet Bevapmslepiragluni 1ot eceffiect the devel opi ng
devi ce spacing, the distance fromthe rotation axis 46b of the devel oping
unit 41 can bemeEdachadgeve Thewef3r e ,tHehehdtbgengit bveuérumedd red for
spaci ng the developing roller 42 fromthe
rotates, and the developing 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 éortion 67a does 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 developing roller 42 and the

photosensitive drum 30 are spaced.from each other by

moving the second force application member 60 in the



25 photosensitive drum 30 can be made small. In addition, by the novenent of
the second force application nenber 60 in the direction of the 44 arrow B
the position where the first force receiving nenber 75 is pushed by the
first force %@glication menber 61 and the position where the second force
recei vi ng WOBE84#92 ecei ves the force fromthe 5 engagt@HH2PH/08%Y2 change
with respect- to the horizontal direction. In other words, the relation
between a distance | shown in Figure 7 apd a distance Il shown in Figure 8
is distance | > distance Il. The change of the distance is accommobdat ed by
the elastic portion 10 75c provided on the second force receiving nenber 70.
As shown in Figure 22, (a), the elastic portion 75c is in the form of

fl exi bl e archddaetitgonabf ovhe |siade B, hesellastr togbritd mrintsforehere i s
provided a spring 76 which is an elastic nmenber. The spring 76 prevents the
15 el astic podfiten he fpanpindexihey tospbhdanneetstsie dewrd dpumet i ons to
restore the flexed elastic portion 75c. The arch configuration of the

el astic porti dRl25¢ £<$ ABE FhrrWhoHISENsahdve herdl axl i3 sresio@Perlay be a

sinple elaStl%h%%?b%%é speed difference between the peripheral

5 surfaces of the photosénsitive drum 30 and the
developing roller 42 is reduced, and therefore, the
wéaring of the photosensitive drum 30 and the
developing roller 42 can be reduced. Therefore, the
image gquality 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 compriées 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 proﬁided with a sliding portion 165a
(inclined surface), and the first force receiving
member 179 is provided with a sliding portion 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 II of thé.distance between

the first force receiving member 179 and the second



20l n order to effect the inmage form ng operation, the developing roller 42
is contacted to the photosensitive drum 30 by noving the second force

application nenber 60 in the direction of the arrow E
Fi gures 7 t he second force 25 receiving nmenber 70
state of ﬁBPZWBQEVV?ng the force fromthe engaging rib

By this,
is brou

RIGR/IP24]

i

as shown in

into a
ftore, by

the urging force of the spring 95 45 provi ded between the devel oping unit 41
and the drumunit 31, the devel oping rol{er 42 and the photosensitive drum

30 are contacted to each other so that cartridges 50y,

50m 50

C,

50k becone

capable of 5 formng the image. In this occasion, prior to the contact of
t he photosensitive

t he developing roller 42 to the photosensitive drun130
drum 30 rot at &8

rcanﬁe@%bVH@Q/éﬂe@}bleﬂrg 178| phewr2in| Rigunaseiddes 36hasdri vi ng

force fromthe main assenbly 100 of the 10 apparatus and rotates. This is

acconpl i shed B?rﬁ%BQ?ﬂl%b1Fﬁéﬁﬁﬁﬂﬁpﬂﬁgt§o??? 16?5“t§¥i@%§9ly with the
l'ind | t Lf the d | t
Che oyl i ndri CBPEROPE | DRORGHIY (e FOSrtIBnPart T ﬁ@iﬁo%l §oft

not change. %JQH%'%#)'?OI%V to%‘%‘ir}%tct ?ch é%é%arp?g

are rotated beror opingro

‘%e‘i%o

OtOSEﬂSI

F

?

noves about
on 67a does
hng roller 42
I've drum 30

are contacied¢h@ sﬁfgc@{&erof B*ae%%EemeF M&Wm ﬂ%\{fﬂeorz' ng roller 42 is

brought into contact to the photosensitive drum 30,” 20 the speed difference
between the peripheraly suef agesrodgd M Phrtasensi thyeddsem30iand the

devel oping roller 42 can be made snall, and therefore, wearing of the

phot osensi ti vefdthps 3émisdlinidre: , devel devagopm@ a2 4arnsbe reduced. Wen the
imge formation is 25 conpleted t he devel oping roller 42 and the

phot osensi ti veotletab B9 wekmtsipaced thenmieawhumithedl by moviemgtbhe second force

application nenber 60 in the
contact and space the developing roller 42

10 photosensitive drum 30 relative to each other.

and the

Figure 3¢ shows an alternative structure wherein the

portion to be guided 544 is in the form of

a square

However,

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 1s 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.

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.

the developing unit 541 slides in the direction the

relative to the drum unit 531 so that developing

Then,

By this,



46 direction of the arrow B, as described hereinbefore. After the spacing,
the rotations of the developing roller 42 and the photosensitive drum 30 are
stopped. Thus, the speed difference between the peripheral 5 surfaces of the
phot osensitive drum 30 and the developing roller 42 is reduced, and

t her ef or e, VORYW7Q#43 ng of the photosensitive drum 30 arff TR 0FEPEI0pi ng
roller 42 can be reduced. Therefore, the inmage quality can be inproved.
10The el astic portion can be replaced wiih the structure shown in Figures
33, 34, 35. Here, a force receiving device 190 conprises a first force

recei ving nmenber 179 and a second force receiving nenber 178. As shown in
Figures 34, 35, the first force application 15 nenber 165 is provided with a
sliding portid®Pl165a54¢i pedi kel Rigteseeritant RN 33 2% sPacedeei vi ng
menber 179 is ro%ided with a sliding portion 179a (inglined surface).

Fi gure 33 shoW® tHE S8Rt 8- betigrdarhE FPriie ¢ OdiBeNEn hBfber 165

noves. Figure 20 34 shows.the state dn which the second farce receiving
menber 178 is:ééﬁﬁeegFgﬁly?8%1??¥ﬁ %mﬁ?giéagfﬁgﬁﬁ E&ﬁtékfﬁﬁrég;cforce
appl i cation ngnher i e.f] £CAINMI menber 179.
Fi gure 35 shows %ﬁg&ggaﬁgMgggeéﬂ%%%Higégnaé?%ﬁﬁefgg%ﬁféat|gﬁn nber 164 25
moves in the digpeti @pgof the arrow E. The change froml to Il of the

di stance between the first force receiving nenber 179 and t he second

The description will be made as to the
operation for taking the cartridges 50y, 50m, 50c, 50k
out of the main assembly 100 of the apparatus.

With the movement of the door ‘12 from the close

10 position to the open position, the first force
application member 61 rotates from the position of
Figures 6, 12 to the position of Figures 5, 11. By
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



47 force receiving nenber 178 shown in Figures 34, 35 is permtted by the
slidability between the sliding portion 179a and the sliding portion 165a
and by the novability of the first force receiving nmenber 179 in 5 the

direction of an arrow F shown in Figure 35. In the cartridge 50y

used for tW&2HELE%Dtion of this enbodiment, the devel offi 20080622 i s

rotatable relative to the drumunit 31 in order to contact and -space the
devel oping roller 42 and the photosensitiowe drum 30 relative to each other.
However, Figure 36 shows an alternative structure wherein the portion to be
guided 544 is in the formof a square pole configuration, and the drum unit
531 is provided with an el ongated hol e 536a engageable wth the 15 portion
to be guided BBAFiGHS®IT the BBVEN B rrg}%matrtm%gr% 3P¥dabie rdcative to

the drumunit 1. , More particul arly, as shown,in Fiqure 37, when
t he second fopgg %5%I§%%ﬁQQm1qﬁ@nﬁgPrgéﬁrﬁbégﬁhéﬁmﬁﬁFe&ﬁlFﬁges tYhd force

recei vi ng meg%n;iSZ %%ﬁ%eeﬁ‘é%ﬁgﬁ/%kgpwgng%} ei{elcsﬁfl%téhs urged by an urging

spring (unsh SO0 as to conta e devel oping roller 542

to the photosensiti d T \ ixn s Fl 3 nd force
p Sensli 'Vﬁs B ThER Jhrg‘stﬁg\g}iegglg?gggﬁe geccgrﬂg it%g({:%

application nenber 560 noves in't _ e arrow | S act on
the Secondsf0E§§e£@¥ﬁ%\ﬁéMbé@Em@eEo§7ﬁovﬁﬁ%tEHéLdéJ§1d$%%§|Qﬁﬁﬁg4yn't 541
e drumunit 531

slides in the direction the relative to t so that devel opi ng
48 is constituted such that it projects outwardly from

the developing unit 41 when the cartridges 50y, 50m,
50c, 50k are mounted to the main assembly 100 of the
apparatus and the door 12 moves to the close position.

10 Therefore, the cartridges 50y, 50m, 50c, 50k can be
downsized. In additibn, 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 appafatus required for the movement of the

15 cartridges 50y, 50m, 50c, 50k may be sﬁall. In other
words, the size of the opening 80 may be small, and
the first force 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 applicatipn member 61 and the second force
application member 60 with respect to the drum axial

direction, and therefore, the cartridge can be



roller 542 and the photosensitive drum 530 are spaced by the gap g.
Simlarly to the first enbodi nent, the force receiving device 590 includes
the first force receiving nenber 575 and the second force receiving 5 nenber
570. The description will be nmade as to the operation for taking the

cartri dgesWORHSYH? 50c, 50k out of the main assenbly ROUJRIPOHORES2Appar at us.
Wth the novenent of the door-12 fromthe close 10 position to the open
position, the first force application nenher 61 rotates fromthe position of
Figures 6, 12 to the position of Figures 5, 11. By this, the first force
receiving nmenber 75 is released fromthe urging force of the first force
application 15 nenber 61 , so that first force receiving nenber 75 noves
fromthe statedshosaezdd wBithurespbet 120 tithd HenstiatediahowdiracElgures 5, 11.
More particularly, the second force receiving nenber 70 becones free from
the urging portion 75Bhef the dantstidoescelyec®iwi M averiikr a2@ 75. As shown
in Figure 5, the second force receiving nenber 70 also returns to the

st and- by posi thdrd¥etbivopEeaticay posRsbriheabeye thanspartedoaty the force
of the spring 73 sbgmn in Figure 19 in the direction of an the arrow A.

25Wth the moveHEMRY ofohdfe T6661V1RI I PIIREhe L Ic68e PFoBLEFBA 'b tiHe open

posi L on. the Lray, ol ding 7ember 14\, rai sed gway from the fransfer belt

receiving member 70 i1s hot easily damaged.

(Second Embodiment)
In the first embodiment, the cartridges 50y,
10 50m, 50c, 50k are mounted 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 substantially parallel
with the axial direction of the electrophotographic
photosensitive drum the photosensitive drum) 430. 1In
the following descfiption, the points different from
20 the first embodiment will bé'described mainly.
[General arrangement of electrophotographic image
forming apparatus]
As shown in Figure 39 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



49 in Figures 3, 4. By this, the cartridges 50y, 50m 50c, 50k are raised,
and therefore, the photosensitive drum 30 is separated fromthe transfer
belt 19. As described in the foregoing, the second force 5 receiving nenber
70 for noving the developing unit 41 is constituted such that it projects
outmardly‘WPgHV@H@4Heveloping unit 41 when the cartri dg&s/BBY70898R 50c, 50k
are nounted to the nmain assenbly 100 of the apparatus and the door 12 nobves
to the close position. 10 Therefore, thescartridges 50y, 50m 50c, 50k can
be downsized. In addition, since the mounting is effected when the second
force receiving nmenber 70 is at the stand-by position , the space in the
mai n assenbly 100 of the apparatus required for the novenment of the
cartridges 50phoB0osgnsei vk uray 3be skmlthis| gnbpHérewpr dehet he size of the
opening 80 may be small, and the first force application menber 61 and the
second force 8ppLrédesont Mbéd08e éaRcheltiosEa apEcdaker fBBes 50y, 50m

50c, 50k. Therefore, the size of 20 th i n assenhly 100 t he. appar at us
can be reducelORPERY SLPRRET ErQEFg?ggI1&ﬁFé€FF6h?SFﬁm§EHi%g%n, as seen

I the vertical girection of the Tginassenbly 100.of the appargius, as

shown in Figu? _ ¢ reCerving devi ce 'S overlapped with
e o G EFCELIORL SN RETLoE) gl Ui seeond gbosopon! | eat o
cartridge Canc@?orgomagenta 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
10 first force receiving member 475 and a second force
. receiving member 470f 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



downsi zed with respect to the |ongitudinal direction. When t he
cartridges 50y, 50m 50c, 50k are handl ed by the user or when they are
transported, the second force receiving nenber 70 can be placed at the 5
stand-by position, and therefore, the second force receiving nmenber 70 is
not easi| yWOZRHPEH42 (Second Enbodi nent) In the first ent@SuiReNS0Rhe
cartridges 50y, 10 50m 50c, 50k are nounted to the nmain assenbly 100 of the
apparatus in the direction substantiallysperpendicular to the axis of the
phot osensitive drum 30. In Enbodiment 2, the cartridges 450y, 450m 450c,
450k are nmounted to the main assenbly 401 of the 15 el ectrophot ographic

i mage apparatus (main assenbly of the apparatus) in the direction

subst anti al | ympafiayl ehewftistt orae appdiceatidmmefodarhe &l,eendophot ogr aphi ¢
phot osensitive drumthe photosensitive drum) 430. In the follow ng
description, €RENpELHES RRYYFiTerft8Ofr SAT 200RIRCF NG tthamspdirgsaenwi | | be
descri bed mainly, [General arrangenent_of el ectraophotographic inmge formng

apparatus] ~ member AZ0RiRpgh §he Hogar 81307 iy £ENaThe AR AhASenbl y 401
o o\ he apPar 2y s,k oaged WLl Lhe 28 caubel faes, (0%, (50m ofg0c, 450k in
(Iongitudigal495rg%gi88 négtéé"%iéaleach other by engagement
between an elongated hole 480 g provided in the
connecting portion 480a and a projection 412b 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 along
guide grooves 40la, 401b 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 480b 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
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 40la provided in the main assembly
25 401 of the apparatus by which the cartridges 450y,
450m, 450c, 450k are positioned correctly.

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



phot osensitive drum 430. In this enbodi nent, the cartridges 450y, 450m
450c, 450k are nmounted to the nmounting nmenber 480c provided in the main
assenbly 401 of the apparatus, in the direction of the arrow K The 5
cartridges 450y, 450m 450c, 450k accommopdate yell ow col or, nmagenta col or,
cyan coIofWQﬁH%@FHE% color toner particles (devel opers)PCYEZHEAEIRE|y. The
cartridges 450y, 450m 450c, 450k are each provided with a force receiving
device 490 having a 10 first force receisyd ng nenber 475 and a second force
recei ving nmenber 470. At the rear side of the main assenbly 401 of the
apparatus with respect to the cartridge entering direction, there are
provided a first force application nenber 461 and a second force 15
appl i cati on nefbBreueutadt BEre mavemeatf insthe gt gtdea withgheenber 475 and

t he second force recejving .nmenber 470, respectively. As shown in Figure 42,
the main asseRBF§YABLIBf FtHer apbhridt G8Si B2 bR RTRIP M t492aRTo58fi ng 408 for

itti th trid 450y, , 45 2 0 450K t, t h [
esanbly 901 GPOERECUBpAr ot CHAY & HoraA12) Ml a1 T nen “Rcl s

embl y 401 GPFERE "dppal. iyt én“d%l ose
305, The door CATa¢ 49 BEARER S5ulln BnsSPErsR B LR R o i

oS e300, RrLAs e 480 Lateasst ot 19 uhes oL o port o
operation nenhepa4808st or
When the cartridges 450y, 450m, 450c, 450k are:
dismounted from the main assembly 401 of the apparatus,
the operations are reverse to the mounting operations.
10 IOperations first force application member and second
force applying portion]
Referring to Figure 40 - Figure 45, the
operations of the first force application member 461
will be described. Similarly to the first embodiment,
15 the first force apblication memper 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 fhe
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
én upper position. Figures 41 and 42, (b) and Figure
44 show the state in which the door 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



52 noving the first force application nmenber 461, and a connecting portion
480a for connecting the operation nenber 480b and the door 412 with each
other. As shown in Figure 42, the connecting portion 480a and the door 5 412
are connected with each other by engagenent between an el ongated hol e 480 g
provi ded | W&/ BHHhect i ng portion 480a and a proj ecti oPCHIEZBOIHS@NE ded on
the door 412. Therefore, wth novenent of the door 412 from 10 the open
position to the close position in the diggction of an arrow m projections
480d, 480e provided on the connecting portion 480a nove al ong gui de grooves
401a, 401b provided in the main assenbly 401 of the apparatus as shown in
Figure 42. Thus, a 15 holding portion 480c integral with the operation
menber 480b novemdemeniiewdiheati olongfatad dodewdA0h Thusyidéek iphdthesensitive
drunms 430 of the cartridges 4503’ 450m 450c, 450k supported on the hol di ng
portion 480c dravedTerbaTt AR0 podiPereASrepadd marARHE ©fakbfer 20 bel t
419 shown in Figure 47 to the position contacting to the transfer belt 419
shown in Figuﬁ&“ﬁ@ﬁlgpnﬂﬁpaﬁéoggﬁgﬁ1ﬁﬁ%cﬁ8FFF5ﬁn om%%b%654%fbned 431b

provi ded on the drumunit,431.is_abutt to_the pqsitioni portion 40la
provi ded in tHE T égséﬁﬁlélﬁgcﬁ 3 %gﬁﬁea£683r§t620%€ %ﬁ%ch t he

Cartri dgos 450y “mony LaBgaTehso & CSERRLELRPE, G AR Fach of (he

empodiment, the first force application member 461
rotates with the rotation of the connecting member 462.
When the door 412 is moved from the close position to
the open position, the operations are reverse to the

10 above-described operations. The other operations are
the same as with the first embodiment.

The operations of the second force applying
portion 460 are the same as with the first embocdiment.
[General arrangement of process cartridge]

15 The description will be made as to the
structure of the process cartridge of this embodiment.
The structures of the cartridges 450y, 450m, 450c,
450k are the same, and therefore, the description will
be made as to the cartridge 450y referring to 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 developiﬁg
roller 442 functioning as developing means for

developing a latent image formed on the photosensitive



53 is prevented from novenent in the direction of the arrow a in Figure 39
in the main assenbly 401 of the apparatus by engaging the shaft 436d

provi ded on the covering nenber 436 with a rotation preventing portion 5
485a provided in the main assenbly 401 of the apparatus. When t he
cartri dgesVasyy/088&Om 4500, 450k are di snounted from tAd NI O¥Ps¥enbl y 401
of the apparatus, the operations are reverse to the nounting operations. 10
[Operations first force application menbgg and second force applying
portion] Referring to Figure 40 - Figure 45, the operations of the
first force application nenber 461 wll be described. Simlarly to the first
enbodi nent, the first force application nmenber 461 is engaged with a
connecti ng nerbem 462 ,t endiver bedde &34 thwnchéooprgats onleinin®e operati on
menber 480b. The structure of the connecting nmenber 462 is the same as in
the first enbdfiarentforFirgipEsndoremiuel, tEAPrantnE Glre I3 tlr show t he
state in which the door 412 is at the open posi%’ n and in which the

oper ati on nmentet LA86h Ofakds BRCHRHERSHdie FEHT %@ur@%fa&ﬁ i49¢ (p) and

Figure 44 shom ecgkgEe in ghic@ t@%ig%%ﬁ 4%5 gs a@eghe.glosg“position
Wien t he door (CTdSS, Ot heUB e perati SR nEnBeY S 480 FovES down (in the
direction @f arrow n). As shown in Figures 43, 44, a projection 462b

provi ded on the connecting nmenber 462 is in 54 engagenent with an el ongat ed

hol e 480h provided inptbesmuntiag penbes 480y JHher efar endwichh movenent of
t he operation nmenber 480b, the connecting nmenber 462 rotates in the

direction of ap@IPING akaut 4hheak rtﬂ;eatdofaﬁ@bwﬁgt trdbdgke Sim larly to the
first enmbodinent, the first force application nmenber 461 rotates with the

rotation of thetwe@wedchendrormbest 462, aNerhthdedodopddd wsitomad from t he
close position to the open position, the operations are reverse to the 10
above- descr i bexrkopdreatsiagwes aAsThéet ot they Dipwtacmbndimertt he same as with the
first enmbodi ment. :
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 to each
15 other and for spacing them from each other. The detail
structures thereof are the same as with Figures 9 and
15 - 19. As shown in Figure 47, 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 49 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



The operations of the second force applying portion 460 are the sane as with
the first enbodi nent. [General arrangenent of process cartridge] 15The
description will be made as to the structure of the process cartridge of
this enbodi nent. The structures of the cartridges 450y, 450m 450c, 450k are
t he same, ¥WAAVWH&WET ore, the description will be nade FTH2QROS6Z tri dge
450y referring to Figure 2046. The cartridge 450y includes a

phot osensi tive drum 430, process neans agt abl e on the photosensitive drum
430. The process neans includes a charging roller 432 functioning as .
chargi ng nmeans for charging 25 electrically the photosensitive drum 430, a
devel oping roller 442 functioning as devel opi ng neans for devel oping a

| atent inmge #306nede o7tilHe iphobosensivitie e dtiver430riamd! &0 bl ade 433
functioning as -cleaning neans for renoving residual toner remaining on the
surface of thehphotGrersiatiovafdeuntagoseaind damae ageldseyiednprises a drum
unit 431 and a develo ing unit 5441. The structures of the drum.unit
431 and the de¥8Pobi R dinveu4n she gheecoiftie @l R STEQ¥t Br &2 bet ween t he

erbodi ment . TR RGP o' SRETRARI ebpiog 112 B oS BRRR B v i vat
enbodi ment, - ag, sHOMY 1L QUL A Froh NEa SR ddH9e 42QY1 L PP} udesp force
first embodiment, the second force applying portion
460 is provided with an elongated hole portion 460c
for avoiding the rotation axis 461d of the first force
application member 461. Even when the second force
10 applying portion 460 moves in the direction of an
arrow E or arrow B, the second force applying portion
460 can move without interference with the first force
application member 461.
The first force application member 461 and the
15 second force apﬁlication memper 460, as shown in
Figures 39, 40, are provided above the cartridges 450y,
 450m, 450¢, 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 thé close

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



recei ving device 490 for contacting the developing roller 442 and the

phot osensitive drum 430 to each 15 other and for spacing themfrom each
other. The detail structures thereof are the sane as with Figures 9 and 15 -
19. As shown in Figure 47, the force receiving device 490 of this enbodi nent
conmpri ses WO EBIHYr ce recei ving nenber 475, a second POPER¢7AE2Y| ng
menber 20 470 and a spring which is urging neans (unshown) . [ Spacing
mechani sm of nmain assenbly of el ectrophotegraphic i mage form ng apparat us
and urgi ng mechani 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 hone position (Figure 48) in which the devel oping roller
442 and the photrodensiavngd zgdudings 739 eget%idqds 4P dyonté@dm - widbACeach
other. Figure 50 shows the state after the secaond force application nenber
460 noves in thdkiatectinssréedanislh ride SR AhfeRCehECERYEIR™Pi ng rol | er 442

and the photosensitiv rum 43 re spaced fromeach other. Simlarly to the
first enbodirmﬁﬁﬁ£%q§e%§$céﬁ8 Fgrggﬁeﬂﬁ%ﬂﬂ_ g B8F%§bﬂnﬁ60t'% P1EA ded with an

el ongat ed hol e_por.t i Oc_for.avoidin rotatkQn axis. 46 f the first
force applicaf?%‘“ﬁ%%g§$§4%TF8E§§ When Iﬁgﬁg g%nggg%fcgé®6’appc§ing portion

460 moves isn L% i8Ck0Rngh 2N A LAWCE fbrds B he eqgd Tor ce

appl yi ng portion 460 “can nove wi thout interference wt irst force

application nesfhei AbLsoThayf bestnior cardprhecatop pepber 461 and the 15
second force application nenber 460, as shown in Figures 39, 40, are
provi ded aboveaggle ceariton gepe450y1 AGDmheds8eondS50kreatering the main

assenbly 401 of the apparatus. Wien the cartridges 450y, 450m 450c, 450k
are in the pronesisiaftient eenbhgrt #€0 neEem kessdnbkytdOlihe cartridges
450y, 450m, 450c, 450k. Therefore, the main assembly
10 401 of the apparatus can be downsized with respect to
the vertical direction. Since the arrangement islp
such that force reqeiving 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 vertical 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 transporfed, the
20 second force receiving member 470 can be placed at the
stand-by position, and therefore, the second force

receiving member 470 is not easily damaged.

(Third Bmbodiment)
25 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a



20 of the apparatus, the second force receiving nmenber 470 is kept in the
st and- by position. Al'so in this enbodi nent, the second force

recei ving menber 470 is projected outwardly of the devel oping unit 441 when
the cartridges 450y, 450m 25 450c, 450k are nmounted to the mai n assenbly
401 of theVapYales and the door 412 is noved to the JdGSR2M9F87%67%0n.
Therefore, the cartridges 50y, 50m 50c, 50k 57 can be downsized Since the
cartridges 450y, 450m 450c, 450k are ingerted with the second force

recei ving nenbers 470 are at the stand-by positions, the space required for
entering the cartridges 450y, 450m 450c, 5 450k may be small. In other
words, the size_of the opening 480 may be small, and the first force

appl i cation nﬁﬁﬁé@w4‘6‘1r%11??cﬂq€h%5§é’céﬁ§°¥"6@@%t3d}ﬂ)l51 c&lilew wedvsr 460 can be
close to the cartridges 450y, 450m 450c, 450k. Therefore, the main assenbly
10 401 of the9SPRAPRELSAT AT I IBWREYz6a- W 149 T espect to the vertica

direction. Since the argﬁngenent | silDsuch that f rcetreceiving devi ce 90
are overl apped with e SPP Etl?o?%%Pgi i calFGR Renber %ﬁ and the second

orce aPPLY CRULORUBINET AL e EMLANA 06 Sleseld g seen | U
direction.s pmemper 277 (force receiving device).

The force receiving member 277 includes a shaft
portion 277c supported rotatably on the developing
device frame 248, a first force receiving portion 277a
on which the first force appliéation member 26i is

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 forée receiving portion. The spring 298 has

15 one end fixed to the force.receiving memper 277 and
another end fixed to’the developing 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

i open position to the close poéition, 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 277c. The second force receiving

portion 277b of the force receiving member 277 moves



When the cartridges 450y, 450m 450c, 450k are handl ed by the user or when
they are transported, the 20 second force receiving nenber 470 can be pl aced
at the stand-by position, and therefore, the second force receiving nenber

470 i s not easilg damaged. (Third Enbodi ment) 25This enbodinent relates to a
modi fi cat iR 2YF¥ ¥ force receiving device. This enbodiffEnP2UiPi%%e
described also with a 58 yellow cartridge ,250y accommobdati ng a yel |l ow col or

devel oper as an exenplary cartridge. 59 As shown in Figure 51 -
Figure 54, the developing unit 241 is provided with a force receiving 5
menber 277 (force receiving device). The force receiving nenber 277 includes

2 gheft portion22ie, supparied.lalably on g devel oping device fram 245

member 261 is - Thereafter, as shown in Figure 53, the second

force application member 263 moves in the direction of

an arrow B by the driving force from the main assembly

5 of the apparatus to contact to the second force
receiving portion 277b of the force receiving member
277. Further, when the second force application member
263 moves in the direction of aﬁ 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-
electrophotographic photosensitive drum 230 by a gap Y.
At this time, as shown in Figure 53, the portion to be
locked 277d of the force receiving member 277 1is

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 arrow 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
receilving 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



10 actable, and a second force receiving portion 277b on which the second
force application nenber 263 is actable. The force receiving nenber 277 is
integrally constituted by the first force receiving portion and the second
force receivin Eortion. The spring 298 has 15 one end fixed to the force
receiving‘ﬁ@ﬁﬂgw B4 and another end fixed to the develBSgVHRgo0de¥e frane
248. The force receiving nenber 277 is kept in the state shown in Figure 51
by the spring 298. As shown in Figure 52¢psimlarly to the first 20

enbodi ment, by novenent of the door (unshown) fromthe open position to the
cl ose position, the first force application nmenber 262 is contacted to the
first force receiving portion 277a of the force receiving nenber 277. By
doi ng so, thebrekea dépepvingrrmmrerb4277TQReennldsh hillse dheection of an

arrow S shown i'n Figure 52 about the shaft 277c. The second force receiving
portion 277b dfFeeh&NfoPestivretfihindhseriz?y fove’ 2oliGati®ndly of the
devel opi ng unit 241. . Thereafter,. as own Jin Figqure 53, the second
force applicaﬁﬁgﬁeﬁeﬁﬁérlﬁG%lﬂ%Wﬁgﬁi Fﬁgoap?gg?ioﬂhbﬁdgﬁ%éPPOMF%Fby t he
driving force f.r he 1| I . a to _contact to the
second force F%é%?b%ﬁgcﬁo%?F%ﬁﬁgggﬁ%%? %&e%Pz?cgggégégéfﬁbé%enber 277.

Furt her , when ihasecqndelos coranplieakhan FEDS! (R63: fIyes: .t he di rection

of an arrow B, the developing unit 241 rotates about the connecting 10
portion 246b wid)ithe dnumempét 2L, by which the developing roller 242 is
spaced fromthe el ectrophotographi c photosensitive drum 230 by a gap y. At
this tine, as shown iThdigQwsei23detben@eiliton 40 the Ifeekednd77d of the force
recei ving menber 277 is 15 contacted to the |ocking portion 248a of the
devel opi ng devooe ibnafe2248ft the efidsat €otrckhe appéieat ia@f nMdwm o262 recei vi ng
menber 277 shown in Figure 52 in the direction of the arrow S. Therefore, by
movement of tkess@esnihtoreeingmi ddtd dergenbeseP6Eng ember 277

10 to the locking portion 248a even when the second force
application member 263 moves in the directioﬁ 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 member 263 in
the direction of the arrow E in Figure 53 from the
state shown in Figure 53, the movement to the second
force receiving member 277 by the second force
application,meﬁber 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 structures 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 application member

261 in this embodiment are the same as those of the



20 the direction of the arrow E, the developing unit 241 is rotated rel ative
to the drumunit 31. By the novenent of the second force application nenber
263 in the direction of the arrow B, the first force receiving portion 277a

of the force receiving nenber 25 277 slides on and deformthe free end
portion 28YA2YFYKE first force application menber 262 PMCEGRIVHE6Hape
indircated by a.solid lines to the shape indicated by 60 broken lines in

Figure 54. To acconplish this, the free @nd portion 262a of the first force
application nenber 262 is elastically deformable. In addition, the first
force receiving portion 277a constitutes a 5 sliding surface slidable
relative to the first force application nenper, The el astic

262.
def or mabi | i t yE&¥FSt hECF G Red CAEEPR oReeh O ithéhei £destorce appl i cati on
menber 262 assures,the urgin f the_force receiyving. nenper / 10 to the
Tock ng- por & 1 SHPSIHIE Gy i win HLRGE SECEH BTG N BBRPeh fehber 263 moves
in the direct&gn%ﬁé 1he %{%%goéiin Ehe state of Figure 53. As regards the
2 ;

cont act between eve opi ng FOFfter 242 and the phot osensi tive drum 230,

by the 15 novenent ohstégfgg%&gg:&pQégfgggk%ﬁgﬁéoni g3 in the

direction of the arrow fgure 5 tate shown in Figure 53, the

novenent to thecseeony dBFGR bECehYE NEPEIIRN 37 £nRkY nl.hgegesend force
application, nmenber 263 is permtted. By the urging 20 force of the spring

295, the devepaptsgisnénalR4l ithahothé esuriee ot acirtisherdenel epiag rol l er 242
to the photosensitive drum 230.
receiving device 90 of the first embodiment.

(Fourth Embodiment)
10 This embodiment rélates 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 55 - Figure 58, the developing unit 341 is
provided with a force receiving device 370. The force
receiving device 370 includes a first force receiving
member 370a, of second force receiving member 370b, a
first spring 370c, 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.



In this enbodinent, the structures other than the force receiving nenber 277
are the sane as those 25 of the cartridge 50y described in the first

enbodi ment. The operations of the first force application nenber 261 in this
enbodi nent ﬁre the sane as those of the 61 first force application nenber
61 in the YPPY8H80di nent or the first force applicatﬂ%ﬁaﬁBWB@ﬁmlBl in the
second enbodi nent. As described in the foregoing, in the force 5 receiving
device of this enbodi nent, the nunber ofgparts is smaller than the nunber of
parts of the force receiving device 90 of the first enbodinent. (Fourth
Enbodi nent) 10Thi s enbodi nent relates to a nodification of the force

recei ving device. This -enbodinent will be described also with a
, When the door (unshown) is at the open position,

thé second force receiving member 370b is retracted to
the position (stand-by position) where the locking
portion 370e is contacted to the second locking

5 portion 341b provided in the guide 341la as shown in
Figure 55 by the urging force of the second spring
370d. At this time, a gap fl is provided between the
second force receiving member 370b and the second
force application member 360 provided:in the main

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

15 Similarly to the first embodiment, by movemeﬁt
of the door (unshbwn) from the open position to the
close position, as shown in Figure 56, the first force
application member 361 is brought into contacf 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 developing 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 movemént. However,

since the spring 370c elastically deforms, the force



yel l ow cartridge 250y accommodating a yell ow col or devel oper as an exenpl ary
cartridge. As shown in 15 Figure 55 - Figure 58, the developing unit 341 is
provided with a force receiving device 370. The force receiving device 370
includes a first force receiving nmenber 370a, of second force_receiving
nenber 370Y0 2074318t spring 370c, and a second spring FFIHPIPHR%TBr ce 20
receiving device 370 is novably supported in a guide 34l1a provided in the
devel opi ng device frame 348. The second spring 370d is provided between a

| ocki ng portion 341c provided at one end of the guide 341la and a | ocking
portion 370e provided on the second force 25 receiving nmenber 370b. The

first spring 370c,is provided _between the first force receiving nenber 370a
and the secondSf®tEENg (&dildeng /RetBeroBANagegh even 1f thgehifHle door
force receiving nmenber 370b is

(unshown) is at_the open pasition, th econd

retracted to ?ﬂﬁc%o%ﬁ i €§Paﬂﬁm%§rpggft??ﬁ%anﬁérQrFﬁglpgcking portion 370e
i t act ed i 5 { I ] ui de 341
hs shown i - Font S Hhne TGPl S KLY A LB BHGECHLER IS 3 A Thie

time, a gap floiSndfodedPeLWBRA Ehecsesand L heiBes ¥hhg member 370b
and the second force application nenber 360 prOV|de§ In the main 10 assenbly

side of the appghaitsd. I n other words, since the second force receiving
menber 370b does not receive a force fromthe second force application
menber 360, the phot asesBoh ven drigur33G7andhehetidevet opidigfdrale er 342 are
contacted to each other. 15Simlarly to the first enbodi ment, by novenent of
t he door (unsapmh}cdtiom teebegeRcposdrédnin chehaliclkessdoposktt amn, 'as shown in
Figure 56, the first force application nenber 361 is brought into contact to
the first urgeBrporki dih37es£Pngf fohee fFeedivigidc @cpeesi vi’A§ 28 nenber 370a.

By doing so, the second force receiving penber :370b i s uyrge hr ough the
spring 370c toUNENRT (MY b CdndPeorEd ? c%?%%@fnﬁ%ﬁeﬁp§?ﬁg §7)6%n out er of

the develgpingnggi%hg%%) %&ﬁﬁ“kgkh'of“tﬁ£"§éédn To&%% application
member 360.

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 second
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 force 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



second force application nenber 360 is contacted by 25 the upper surface
370bl of the second force receiving nenber 370b to regulate a further
novenent. However, since the spring 370c el astically defornms, the force 63
receiving device 370 is not damaged even if the first faorce application
member 36 VR HNIPHEEs pressing against the first force FEIEP é”ﬁ@nber 370a
with the novenent of the second force receiving nenber 370b 5 regul at ed.

As shown in Figure 57, when the second fetce application nenber 360 noves in
the direction of an arrow E, the second force receiving nenber 370b is
further noved by the urging force of the spring 370c 10 into the novenent

path of the second force application nenber 360, i Then, as shown in
Fi gure 58, by e digeeirént of Ehe 3&Dh® £HPWR APpFi¢ats orf menber 360 in the

pr ovi ded on t RUSSBLGNE 1 bPEeSSKETTA rly HAAIBER 278bTTEE6 WS 1 or be from the
o o A 5L BTSSR A B L1
uni t 341 member 370b and the distance II between the first
5 force receiving member 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
receiving member 370a.

By the movement of the second force applicatién
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 to the first embodiment, by the urgiﬁg
spring 395 provided on the cartridge 350y, the
developing roller 342 and the photosensitive drum 330

20 are brought into contact to each 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



20 rotates about the connecting portion 346b with the drumunit 331, by

whi ch the developing roller 342 is spaced fromthe el ectrophotographic

phot osensitive drum 330 by a gap 6. Here, the position where the first force
receiving nmenber 370a is urged by the 25 first force application nenber 361
is fixed, MPPUBIcond force receiving nember 370b i sPEREARAOHII@Re
novenment on the second force application nenber 360 in 64 the direction of
the arrow B shown in Figure 58. Thereforegg the distance |I between the first
force receiving nmenber 370a and the second force receiving nmenber 370b and
the distance Il between the first 5 force receiving nmenber 370a and the
second force receiving nenber 370b, satisfy distance | > distance |. In the
force receivi ngp dévi cec®pd efbpdisertbodi nent,, the change of the distance
can be accommobdated by the sliding of the spring 370c and the first force
application nmenber 361 relative to the first force receiving nenber 370a.

By the novenent_of the second force application nenber 360 fromthe position
shown in FigurLF%%?hIEWHQQlE?PEEtion indicated by the arrow E in Figure 57,

t he 15 novenment of the_second f.orce recejpving nenber. 370b hy the second
force application rreng%JI’SS ?Jsmfc?élr mrFE%{é?SS Pid a{??%/l%oecfﬁé(%ﬂpﬁgt

enbodi nent ,. by i S| r OV e i dge 350y, the
developingSroI?%Pféﬁgggﬁglﬁﬁeggggggggﬁ§?¥i3§%d?§ﬁggsﬁggéig%§&brought into
contact to eacdsptdierrifugesi Bot hgg) enbodi ment, the structures other than

the force receiving device 370 are the sane as those of the cartridge 50y of
the first enbodi ment. tHhe enssditnconts wefiltbe désstidad ca sappliit@ati.on menber

yellow cartridge 650y accommodating a yellow 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 €75 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



25 361 in this enbodi rent are the sanme as those of the first force
application nenber 61 in the first enbodinent or the first force application
menber 461 65 in the second enbodinent. (Fifth Enbodi nent) Thi s
enbodi ment relates to a nodified exanple 5 of a supporting structure for the
force rec®QINY&IM3i ce (Figures 59, 60). This enbodi meRETARIP"HE%escri bed
also with a yellow cartridge 650y accommodating a yell ow col or devel oper as
an exenplary cartridge. 10The cartridge @50y is provided with a force

recei ving device 690 for contact and spaci ng between the devel oping roller
642 and the photosensitive drum 630. The force receiving device 690

conprises a firs orce receivij menber 675 and second force 15 receiving
ronber 670 ShUURLIGEH Gurtacass Taseearert iy TG ERE By Pot SoRbBa ment . The

Lh;:ge;ggfeb; égl%ét é%%ﬁ%%ffﬁé5sé§;ggﬁg%ggﬁgﬁﬁ%gﬁ&%a gkgggg?Fgggtb¥orce
(oce V00 TRTRES, 15 LAl L o e O KUARSHRLE) ey (1o 030
prevented fromgisgngagsnertp ool herdsdu® 669 at the end.
5 Similarly ﬁo the first embodiment, 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 coye;ing 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 provided projected from the
developing device frame 648. The covering member 37 in

the first embodiment shown in Figure 11 ~ Figure 14



frame 634 by a regulating portion 639 provided on the drumfranme 634. 25A

shaft 670a of

the second force receiving nenber 670 i s engaged w

th a guide

portion 645a provided on the bearing unit 645. The bearing unit 645 66

including a second force receiving nmenber 670 is fixed to one |on

end of theVRWeIH¥ihg device frane 618 and rotatably sUSgOFEYPHE

roll er 642 having a developing roller gear 669 at the end. 5 Sim

the first enbodi nent,

9itudinm
devel opi ng
larly to

the bearing unit 645 is provided with a coupling

menber 667 for receiving the driving force fromthe driving notor (unshown)
, and an idler gear 668 for transmtting the driving force fromthe coupling
menber 667 to the 1(3 developing roller gear 669. The covering nmenber 646 is
fixed to the FOREFIRRAGTAING o8t SPHBL BRI tHISEarG3g odnit 1645 so as to cover

t he coupling

provi ded wi t h®

surface of th
through an in

nmenber 667 and the idler gear 668.
SRR GHIC fOFt POROBARL AT

The .cov Lin menber 646 is
iPOT %oﬁrgjécggaw%eyond t he

G B SHAD, eIy,  TherFRUPL L0 JETRE, sABFc Ly s

;
S|del%pen of t C portion

|l i ng of

drum unit and,gey el ol fish Wil oAS tEROWub Sh i eSTRE. p i the

devel opi ng
5

10

15

20

25

portion 48b provided projected from the developing

device frame 48 in the first embodiment correspond to

the projected portion 648b provided projected from the

developing device frame 648 of this embodiment.

By doing so, the developing unit 641 is
rotatably supported on the drum unit 631. Figure 60
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 isl P such that urging portion 675b of the
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 spaéing
can be accomplished between the electrophotographic
photosensitive drum 630 and the developing roller 642.
Thus,.the similar advantageous effects as with the

first embodiment can be provided.

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

This embodiment will be described also with a



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 other end, the supporting hole
portion 637a is engaged by the 25 projected portion 648b provi ded projected
fromthe dEREVIPIAY device frame 648. The covering mentPETNBRASERe first
enbodi nent shown in Figure 11 - Figure 14 67 corresponds to the covering
menber 637 of this enbodi nent, and the sagpporting hole portion 37a shown in
Figure 11 - Figure 14 corresponds to the supporting hole portion 637a of
this enbodi ment. The projected 5 portion 48b provided projected fromthe

devel opi ng devi frame_48.in e first enmbodi ment rrespond to the
projec?edgpor¥?3ﬁ°%4%%rE?HVFHJ§%HrBFEBT@Qﬁ?F%ﬂﬂtﬂu¥%iiﬂ¥lGgﬁﬁﬁ devi ce frane

648 of this e | . By..dain th vel opi it 641 is 10 rotatably
supported on ?%gg%gﬁﬁ#u%lﬁ”tffF%E§§5¥ec§ﬁg§ i tﬁg %g?Y?ih%e 650y in which

t he developing?ggké @ﬁl~QﬂﬂnhQ§6@5“thn&évgﬁ%ﬁnﬁy%ﬁgﬁ?W4€9q9ined w th each

other. Simlarly to the first enbodi nent, assenbling isi|lD such that

urging portiopr8428e8fwifle alFdrckstebOl6end QE8I MG JENDER 676rds Ccapabl e of
acting on a camsurface 671 (third urged portion) provided on the second

force recesvi pgceeibey &5Wice and sonprasey 4 cihe fidrsle esbediimat, the
contacting and spaci ng can be acconplished between the el ectrophotographic
20 phot osensi nembedr UMY 6301 andecoaddévetoprene indldgemetd2r ThHds, the sim | ar
advant ageous effects as with the first enbodi nent can be provided.
: The first force receiving member' 775 comprises a ‘
supporting portipn 775c supported rotatably on the
developing device frame 748.
10 Similarly to the firét embodiment shown in
Figure 15 - Fiqure 19, the second force receiving
member 770 is urged normally to provide the state
shown in Figure 61.by urging means {unshown) . In
other words, since\the seéond 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 membef 775 is rotated about the
25 supporting portion 775c , the ﬁrging‘portion 775b of

the first force receiving member 775 acts on the third

urged portion 770b of the second force receiving



(Si xth Enbodi nent) 25This enbodi nent relates to a nodification of the force
recei ving device. This enbodinent wll be described also with a 68 yellow
cartridge 750y accommodating a yel |l ow col or devel oper as an exenpl ary
cartridge. As shown in Figure 61 - Figure 63, the developing unit 741 is
provi ded WPRWI8E#Le receiving device 790. The force PGTa@RIGHOFG22evi ce 790
conprises a first force receiving nenber 775 and a second force receiving
menber 770. The first force receiving nmegper' 775 conprises a supporting
portion 775c supported rotatably on the devel opi ng device frame 748.
10Simlarly to the first enbodi nent shown in Figure 15 - Figure 19, the
second force receiving menber 770 is urged normally to provide the state
shown in Fi gulemBerhy’@r githgnneshs feeRHOVIMICe INeCEiNéRIWBRERST si nce t he
second force ggéeiving menber 15 770 does not receive a force fromthe

second force IWE&?Foﬁonﬁhﬁ§ﬁsF§8,(?ﬁéoﬁh%id§%6§rifV?Q&P@#P?SO and the
devel oping roLher 747 ang SONLARLEd onSaARLA! Nele Bk bhat iy tprg e First
of the second force receiving member 770b abuts to the

5 second force application member 760 to prevent a
further movement. The position of the second force
receilving 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 fbrce
receilving member 770 is regulated, the force 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.



of the door (unshown) fromthe open position to the 20 cl ose position, the
first force application nmenber 761 is brought into contact to the first
urged portion 775a of the first force receiving nmenber 775 fromthe top
side, as shown in Figure 62. By this, the first force receiving nmenber 775

i s rotat edVIU8HE 25 supporting portion 775¢c , the uPgGIRROPESEG20n 775b of
the first force receiving nenber 775 acts on the third urged portion 770b of
the second force receiving 69 nenber 77G9 Then, the second force receiving
menber 770 noves to an outside (arrow P) of the developing unit 741. At this
time, the upper surface portion 770c of the second force receiving nenber
770b abuts to the 5 second force application nmenber 760 to prevent a further
movenent. The Pttt iBie cfeadnd Sesondrées v Nedembierg "THERDBPVETFO at this tine
is called regulating position. However, even when the second force receiving
10 menber 770 ?%t%réhﬁﬂﬂ9¥fnﬁp6npﬁ50iﬂ% WP 3REBNY4GFRE APBL¥EBE1Me force

recei ving devicqn790 ? | udi ng the second force application nenber 760 and
the second fort® ?%Ee ng nenber 770 is not damaged. This is because the

el astic portion 775d %?rgggw%g+ﬁigﬂgu Sé 4POf, !ﬂﬁyéﬁéﬁ@(%¥jﬂﬂé the first force

recei ving nmenber 775 fTeXxes ast’ic of mation) as shown In Figure 62.

Therefore, eveg.iind he, mveppnt (ot 1 LG, Gerane dorice thecal ¥Lag; ggnmber 770 is
regul ated, the ?orce recel ving device 790 i's not damaged.

of the arrow B, the side surface.?70d (second urged
portion) receives a force from tgé 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 applicétion
member 761 is fixed, and the second force réceiving
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 distaﬁce T

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

25 this embodiment, the distance change can be

accommodated by the sliding of the first force

application member 761 relative to the first force



20As shown in Figure 63, when the second force application nmenber 760 noves
inthe direction of an arrow E, the regul ation by the second force
application nenber 760 is released. Then, the elastic portion 775d of the
first force receiving nmenber 775 25 restores to the original position from

t he el ast ¥/ 08¥#Hr ned position to pernit the urgi ng PRI, to nove
the second force receiving nmenber 770b outwardly. 70 Then, the second force
recei ving nmenber 770b noves into the novgnent path of the second force
application nenber 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 portion) receives a force fromthe second force
appl i cati on nefgetrvisD nqparhd/Sanhefd the delcomptiercetagpei cation nenmber
760 noves in the direction of _an 10 arrow B, the developing unit 741 rotates
about the confédfthg RRFHIVh 7746 TRFPadt e ArdmumAr 3L, PEYVIAEeh t he

devel 750 by g'o'gg ha Fizst A LLAMNG ReASES oot cgraphic photosensitive

By the movement of the second force application
5 member 760 from the position shown in Figure 64 in the
direction indicated by the arrow E in Figure 63, the
movement of the second force receiving member 770b by °
the second force application member 760 is permitted.
Similarly to the first.embodiment, the developing
10 roller 742 and the photosenéitive 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 thoée of the cartridge 50y of the first embodiment.
The operations of the first force application member
761 in thié embodiment are the same as fhose'of the
first force application member 61 in the first
empbodiment or the first force application member 461
20 in the second embodiment. The force receiving device
790 of fhis 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



Here, the position where the first force receiving 15 nenber 775 is urged by
the first force application nenber 761 is fixed, and the second force

recei ving menber 760b is noved by the novenent on the second force
application nenber 770 in the direction of the arrow B shown in Figure 64.
Ther ef or e W@ pW7/881842ance | 20 between the first force r &SIV IRGWeERber 775
and the second force receiving nenber 770b and the distance Il between the
first force receiving nmenber 775 and thej,second force receiving nmenber 770b,
satisfy distance | > distance Il. In the force receiving device 790 of 25
this enbodi nent, the di stance change can be accommodated by the sliding of
the first force application nmenber 761 relative to the first force 71
recei vi ng nmentetlqdwsea e dase 8§8oraraetRiafinthe aleddoic cpépti on 775d for ned
by a thin portion_provided on the_ first force receiving nenber 775. By the
novement of tABVEERM F0ride CHFPPLEAY | o B idfoer F¥8BTF r Bt the positi on

shown in Figure 64 in the direction indicated hy, th rrow E in Figure 63,
t he novenen? BFPRRC S DG For ear85%?%??uf%ﬁ%ﬁﬁ§9e7%é@ybﬁstﬁ@egecogd force

SooL caton, TRURRY THO,AS P SSe LA | WL IR utehSpbgg e Lhe
each others bygthg 51N, 2AN 29 193:RE WHRS @b d Q)%“‘E‘%ret hidge 750y.
assembly of the apparatus has moved in the direction
of an arrow V (upward) in Figure 67. Figure 66 is a
perspective view of the process cartridge 850y as seen
from the side opposite from the coupling member 830a

10 of the photosensitive drum 830 in the same state as of
Figure 65. Figure 67 is a perspective view of the
process'cartridge 850y as seen from the coupling |
member 830a side of the photosensitive drum 830
wherein the urging member 820 of the main assembly of

15 the apparatus has moved in the direction of an arrow U
in Figure 67. Figure 68 is a perspective view of the
process cartridge B50y as seen from the side opposite
from the coupling member 830a of the phétosensitive
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



Also in this enbodinent, the structures other than the force receiving
device 790 are the sane as 15 those of the cartridge 50y of the first

enbodi ment. The operations of the first force application nenber 761 in this
enbodi nent_are the same as those of the first force application nenber 61 in

the first CRBYIHREM or the first force application nef§SdWPABINNG23 n t he
second enbodi nent. The force receiving device 790 of thi's enbodi nent
provi des the simlar advantageous effects as with the first enbodi nent.
(Sevent h Enbodi ment) 25Figure 65 to Figure 68 show a nodi fied exanple of the
nodi fi ed exanple. This enbodiment wll be described also wwth a 72 yellow
cartridge 850y accommobdating a yell ow col or devel oper as an exenplary
cartridge. FigiEle &5coupkinge et §&7vEew HCeH Prscdds gaivindge 850y as
seen froma cou]LQI i ng .manbher 830a si de of éhe hot osensi ti ve, ‘
©  force, "and the urging member 820 urges the cartridge
850y at the longitudinal end opposite from the other
longitudinal end where the coupling member 830a and
5 the coupling member 867 are provided. The urging
member 820 has a guide portion 820a, an urging portion
822 and an urging spring 821. The urging portion 822
is supported by the guide portion 820z for movement
toward the cartridge- 850y,
10 The urging portion 822 is urged by an urging
spring 821 in the direction.of an arrow U in Figure 67.
The operations of the urging member 820 are similar to
the operations of the first force application member
61 of the first embodiment, and with the opening
15 operétipn 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 arrow 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 positioning



5 drum 830 wherein an urging nmenber 820 of the main assenbly of the
apparatus has noved in the direction of an arrow V (upward) in Figure 67
Figure 66 is a perspective view of the process cartridge 850y as seen from
t he side qﬁgosite fromthe coupling nmenber 830a 10 of theéﬁpoto§ensitive
drum 830 iTOrHEM8WAe state as of Figure 65. Figure 67 iRCTARIAMSEY i ve view
of the process cartridge 850y as seen fromthe coupling nenber 830a side of
t he photosensitive drum 830 wherein the urgi ng nenber 820 of the nain
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 process cartri dge 850y as
seen fromthe side opposite fromthe coupling nenber 830a of the

phot osensi t i vROGE iR 3 pfi Hbesaadn s a3 ey off Hhgueereratpdin this

enbodi ment, as,shown in Figures 65, 66, the mai,n assenbly of the apparatus
conprises an arBthgr Henisert @°§6F18Pb99m939ﬁ?9ﬁﬂqqudEBGBSOy to a

i tioni t] 80 i.ded in_the i f the aj tus. Th
Phot osensi 1 VB~ GES0 18 25 BrolP B 1IN W aodpiing Pember 8304 for
recei ving the??ééyéggsng%qﬁﬁa%ﬂgﬁédgﬁﬂg¢£m2§@ roller is provided with a

e

devel oping ro r-gear 9 provi inturn 73 with a coupling nmenber 867

for receiving the driyykBg;f0tges &fshdienyr 9.09sABNRCE 8RO WFaeSsq he
cartridge 850y at the longitudinal end opposite fromthe o%her | ongi t udi nal

end where theggpuphé rwemr&gﬂrné;é?%a@tagm 54 hersaupld nd theaber-r867 are _
provi ded. The urgi ng nenber 820 has a guide portion 820a, an urging portion

822 and an ur geogispid nipwizl 8Ple urlgs Mpmoer teori823g dsviupEdt ed by the
gui de portion 820a for novenent toward the cartridge 850y.
comprises a first force receiving member 875, a second
force receiving_member 870 and a rod 872. 1In this
10 embodiment, the drum frame 834 is provided‘with a rod
872, and the hole 872a pfovided in the rod 872 is
engaged by the shaft 834a provided on 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 65 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 coﬁtacted to each other.
Similarly to the first embodiment; by movement
éf 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



10The urging portion 822 is urged by an urging spring 821 in the direction
of an arrow U in Figure 67. The operations of the urging nenber 820 are
simlar to the operations of the first force application nmenber 61 of the
first enbodinment, and with the opening 15 operation of the door of the main
assenbly oVOeHE&8WMAr at us, the urgi ng nenber 820 noves BGTAPRY7@5%0¢t i on of
an arrow V in Figure 67, and with the closing operation of the door of the
mai n assenbly of the apparatus, it noves7sn the direction of an arrow U 20
in Figure 67. Thus, when the urging nenber 820 noves in the direction of the
arrow U, the urging portion 822 is contacted to the cartridge 850y to urge

the cartridge 850y bg a force of the urging S@%iQﬂ%821' By the urging force,
the cartridge t850f°ns2pbsPeTiordt &253r efatPfer it tedSeBPy of the

| R9S, or T 19, 2naal 3, 100 by oal oDl e e prokget i on. Blanprovi ded on
O {1 apoar ks, 3L ILLBELYed LI OB I ORI 1 gDy (1 0o
first force receiving member 875 in the direction of
5 an arrow W. When the first force receiving member 875
moves in the direction of the arrow W , the second
force receiving member 870 moves (projects) outwardly .
of the developing unit 841 of the cartridge 850y from
the stand-by position, similarly to the first
10 embodiment.'

The operations are the same as with the first
embodiment. |

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
as 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 electrophotographic image forming apparatus to
which such a process cartridge is detachably mountable

can be downsized. In addition, a force receiving



5AIso in this enbodi nent, as shown in Figures 65, 66, the devel oping unit
841 is provided with a force receiving device 890. The force receiving
device 890 conprises a first force receiving nenber 875, a second force
receiving nmenber 870 and a rod 872. In this 10 enbodi nent, the drum frane
834 is pro¥PaA¥d'¢h a rod 872, and the hol e 872a provitfd@PRHPHE2Y od 872 is
engaged by the shaft 834a provided on the drumfrane 834, and the rod 872 is
supported on the drum frane 834 rotat abla about the hole 872a. The rod 872
is 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 nenber 870b
does not receive a force fromthe second force application nenber 860, the
phot osensi t i VROHF1GR 30 SmdciRg 5bedes e bRy roller aad 4P contacted to

each other. Simlarly to the first enbodi ment, movenent of the door
(unshown) fro ??ﬁ??ﬁhﬂ?ﬂ%ﬁ?@bﬁ&np Brofe et o LR Fﬁggurging portion

822 contacts { he, cart.ri 5 urges t rtridge 850y by the 25
oghér 1srﬁ?€]é¥¥§i§ gxmgﬁgd e .éﬁ% %%g

force of the UFrgIing's g ~as'’s omb I'nFigur f?sﬁt this time, the
cont act port'eé‘r@@?@g?égfist hend1auNgnfPEE | Y8323, d ¢l dldewe Egrgggdé?é’”t act

portion 822a noves the contact portion 872a of the ro o rotate the
rod 872 about jthe-fipdf@e2a. As shown in Figures 67, 68, an operating
portion 872b of the rod 872 noves the first force receiving nenber 875 in
the direction of 5 an arrow W Wen the first force receiving nenber 875
noves in the direction of the arrow W, the second force receiving nenber
870 noves (pr OIRRTSIRIAL BRPAITZABOLITHE devel oping unit 841 of the cartridge
850y fromthe stand-by position, simlarly to the first
As described hereinabove, according to the
present invention; it is possible to provide a
10 downsized process cartridge in which the
electrophotographic photosensitive drum and the
developing roller are contactable to each other and
spaceable from each other and a downsized
electrophotographic image fbrming 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.



10 enbodi nent. The operations are the same as with the first

enbodi nent . The process cartridge of this enbodi nent has the sane
structure as the cartridge 50y of the first 15 enbodi nent. The operations of
the second force application nmenber 860 of this enbodi nent are the same as
the second force application nmenber 60 of the first enbodi nent. The force
recei ving device 790 of this enbodi nErt provi des the simlar advantageous
effects 20 as with the first enbodi nent. According to the present invention

, the process cartridge in which theLefestrophotographic photosensitive drum
and the developing roller are contactable and spaceable relative to each

ot her, and 25 the el ectrophot ographic imge form ng apparatus to which such

a process cartridgs, biodstachably, souniablce a1y e dounsized- saddition. a

force receiving 7 ortion for spating the oping roller and the
el ect r opheisegitdphibc phot bsensophaeodr apin ¢ dmeegc  cathiery eppactteasi |y
daraged. hen the progsss,cartoidge 15 handled andior. wher, the, process
cartri dgdne main Y g p g,
a close position for closing the opening and an open position
for opening the opening, a first force application member
movable with movement of the door from the open position to
theclosepositionandasecond forceapplicationmember movable
by adriving force fromadriving source, said process cartridge
comprising:

an electrophotographic photosensitive drum;

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

a drum frame supporting said electrophotographic
photosensitive drum;

a developing frame which supports said developing
roller and which is movable relative to said drum frame such
that said developing roller is movable between a contact
position 1in which said developing roller contacts said
electrophotographic photosensitive drum and a spaced position
in which said developing roller 1is spaced from said
electrophotographic photosensitive drum; and

a force receiving device including a first force
receiving portion configured and positiconed to receive a force
from the first force application member by movement of said
door from the open position to the close position in the state
that said process cartridge is mounted to the main assembly
of the apparatus through the opening, and a second force
receiving portion movable relative to said developing frame
to an operative position from a retracted position retracted

from the operative position by movement of said first force



5 is transported. [|INDUSTRI AL APPLI'CABI LI TY] As descri bed

her ei nabove, according to the present invention, it is possible to provide a
10 downsi zed process cartridge in which the el ectrophotographic

phot osensitive drum and the developing roller are contactable to each other
and spaceabl e from each other and a downsi zed el ectrophot ographi c i mage
form ng apparatus to which 15 the prdfess cartridge i s detachably nountabl e.
Wil e the invention has been described with reference to the structures

di scl osed-drerieiimg idorts aintbycenffiored teckeheedetfaiols thet ffiewth fardet hi s
application_is intended to cover such nodifications or 20 changes as may
cone wi t FAPLIE G osRMBET t h&hehsrioy eftht s S6FCHRe K0P SFCER¥FEI | owi ng

clalm.  plfedn Mardkdh di0GeRs (AN 1408 (d8lachably Muntahle choca min
assenbl y of an el ectrophot o raﬁhlc i mage form ng apparatus, the nmain
assenbl y finel tick Bgcanddpenicgyp B coorombeabé e theioveena &d deosd opdsict | on f or

cl osing the opening_and an open position for opening the opening, a first
force apéq%%%f%ﬂm%éﬁﬁﬁn?ﬁﬁ%ﬁPélﬁﬂPﬁtﬁb@%ﬁé@@QﬁdE?éﬁﬁb%@'P@Gﬁ?ﬂﬁe open

posi t10n d:0 4 NeeLo09 BoRL! f&ébﬁﬁﬁq%a BEE00LT QLR APl | GRL L enrber
novabl e by a driving force froma driving source, said process cartridge
conprisi mgpsition for permitting said process cartridge to enter said

main assembly.

2. A process cartridge according to Claim 1, wherein
said force receiving device has an elastically deformable
elasticportionconfiguredandpositionedtopermit said second
force receiving portion to take a regulating position for
contacting the second force application member to be regulated
in its movement when said second force receiving portion moves

from the retracted position.

3. A process cartridge according to Claim 2, wherein
said elastic portion is provided on said first force receiving

portion.

4. A process cartridge according to Claim 2, wherein
said elastic portion is provided between said first force

recelving portion and said second force receiving portion.

5. A process cartridge according to Claim 1, wherein
sald force receiving device has an elastically deformable
elastic portion configured and positioned to permit a change,
with movement of the second force application member, of a
distance between a position inwhichsaid first force receiving
portion is pushed by the first force application member and
a position in which said second force receiving portion is

pushed by the second force application member.



an el ectrophot ographi ¢ phot osensitive drum a devel oping roller
configured and positioned to develop an electrostatic |latent inmage fornmed on
sai d el ectrophot ographi ¢ photosensitive drum a drum frane
supporting said el ectrophotographi c photosensitive drum a

devel opi ng franme whi ch supports said developing roller and which is novabl e
relative to said drumfrane such that’said devel oping roller is novable

bet ween a contact position in which said developing roller contacts said

el ect r ophot ograaphi @ pheicesenshtrtveddeustandd ang pas et Hiosilt,i amere ivhi ch sai d
developing roller is spaced fromsaid el ectrophotographi c photosensitive
drum andaid force recglyppgele et Vigkgadell €9 mAtdiqy CRLeseor ce

receivin i . i d it o v r romthe
rrat robre B e R R B P R s o
posi ti on fierdehepgllase tpesi hiedtbdr tdfe astdise ahkat beaweepr acessicdotr i dge is
nmounted to the nmain _assenbly of the apparatus through the opening, and a
second f drt¥EEBefd i Agt POt ti G FROVEREe iePaPPvEirs SaikH IBpithG frame to

an_oper atd & PaRl:onpbh 9BLA sEAl hBfbed ResiLiL neldactedafiamdihg operative
posi ti on by novenent 8 sal irst force 78 receiving portion by a force
recei ved dacamad fiertier séct ovcegapptti tat iiegnposhbdr by whes edarcsal doseeond f orce

receiving paortion takes the o erative_pos@tion for receLvin%Pa force from

the secor®PHdr e ‘G5pMFERET on® B S50 By & IS BPPAEVEPBPihETPYAREY rom t he
contact ROSIdI AN A9 dihe 3Raced Jasiihg e WRSr ebnsgald seqandLoree

recei ving portion takes the retracted position for permtting said process
cartri dgehcofenterfsaiad appiln cassembhgmber when 2he Aliprtoress chanpeisdge
according to Caim1, wherein said force receiving device has an elastically
def ormabl e el astic portion configured andpositioned to permt said second

force receiving porf ;p_Q'&cTe%St éggtéiage%@éw@iﬂ@@sééic%ﬂ‘norl Ccentagking the
second force application nenber to be regulated in its novenent when said
second f raeriedeigvingl pomndaors aovesgfremarnbeovet ¢ aeted tposiye said 3.
A process cartridggwgccordin%Fto Caim?2, wherein said elastic étion i's

[ S

) I 0
providedfgﬁt§hF8F nggFgé etBi Vi ?ﬁﬁi?Qn? movLng E?ﬁg SFSEQ
cartri dgeaceondidld 1o CRirPidn Weeid ssaid relrasldte PYddian drs. provi ded
between said first force receiving portion and said second force receiving
portion. 5. A process cartridge according to Claim1, wherein said
force receivigg devi ce has an ekgsticall qgforq?%kﬁ_elaﬁti% ortion

configured and ‘posi Pgﬁg&SFocagrn%Fgg %%a%@e%n Tovenert 8‘rFﬁ8 second

force appldicatdrercmenbentQliga disstaneenbetveenuarpdsit ikenthe waigh said
first force receiving portion is pushed by the first force application
menber armdSEWddi Of ob® RRIACH Bhitdhredgsndheorreni e diviongipertiien i s pushed

by the S%ﬁﬁ%ﬁlEgrgﬁ%égg%éfgﬁj§nﬁ&yyp%%%al and which is substantially

perpendicular to an axial direction of said

electrophotographic photosensitive drum.

9. A process cartridge according to Claim 1, wherein
sald process cartridge is detachably mountable to the main
assembly of the apparatus through the opening in a direction
substantially parallel with an axial direction of said

electrophotographic photosensitive drum.

10. A process cartridge according to Claim 1, wherein
the main assembly of the apparatus includes a drawer member
movable between a mounted position inside the main assembly

of the apparatus and a drawn out position drawn out of the



79 6. A process cartridge according to Claim1l, wherein said force
recei ving device has a sliding portion configured and positioned to permt a
change, with novenent of the second force application nenber, of a distance
between a position in which said first force receiving portion is pushed by
the first force application nmenber and a position in which said second force
receiving portion is pushed by the séfond force application nenber, wherein
said sliding portion is provided on said first force receiving portion to
slide relatinted potheidnr sthefricesapgldreatdancaetbedgehienmbhetdibdeance
changes. 7. A process cartridge according to Caim1l, further
conpri si i GG ﬁjaﬁ§§g§l Iijﬁré@ea%&aﬁﬁprti St %@ ur ge said force
receiving device in a direction of noving said second force receiving
portion toward said retracted position. 8. A process cartridge
accordi ng to dlai mAlprakesei nasarddpeoctessrdnng riagd disn det abkabliy nount abl e

to the main assenbly of the apparatus through the opening in.a direction
whi ch i 5 SSUSSERAT 1Y HbRT YOt al SandRATER S Mubstant PAPFgin the
pefpe”d'%H@%%&Q%ﬂ%&'ﬁb@éﬁ@ﬁ%'QPpgéfﬂCEéédﬁé'fﬁ?@%tQ%%%B@ﬁ%g&%%&@&%ﬂs'F'Ve
drum 9. A process cartridge according to Cdaiml, erein said

process darr fdgeretsraeteat pabliy ivount abivert ochhed v ot assertbllprgert he
apparatus through the opening in a direction substantiall aral l.el with an
R Bl Tt GRRof ISEPaCE Sey POVRGEGG abhie Bnbtes cREPEEFS Beam 1f 10
A processeardri dae accerdipd, I3 £ Al prdccvberein itde MByMmapseebly of the
apparatus includes a drawer nenber novabl e between a nounted position inside

t he mai n thsoeuhl yhef opseiaypar at us and a drawn out position drawn out of the
80

12. A process cartridge according to Claim 1, wherein
said force receiving device is provided on said developing

frame.

13. A process cartridge according to Claim 1, wherein
said first force receiving portion is provided on said drum
frame, and said second force receiving portion is provided

on said developing frame.

14. A process cartridge according to Claim 1, wherein
said second force receiving portion moves from an upstream
side of the first force application member toward a downstream
side with respect to an entering direction of said process
cartridge when said process cartridge enters the main assembly

of the apparatus through the opening.

15. A process cartridge according to Claim 14, wherein
sald second force receiving portion is disposed downstream
of said first force receiving portion with respect to the

entering direction.

16. A process cartridge according to Claim 1, wherein



nount ed position, wherein said process cartridge is nmountable to the drawer
menber at the drawn out position. 11. A process cartridge according
to Claim1, wherein said apparatus includes a transfer belt, and wherein the
di stance of novenment of said second force receiving portion fromthe
retracted position in a vertical direction is |arger than the distance of
nmoverment, toward the transfer belt i®lthe vert ical direction, of said
process cartridge having passed through the opening. 12. A process
cartri dgeszict gediond torCerardrdivinierneift isai dsf preeigeaehving devicee i s

provi ded on said developin%,frane. . 13. A _process cartridge according
to O ai mIECSHENS PagAi GORTAgureer aBdreet Vi AgePore itth I EHPEHEY on sai d
drum frang,: [ f L Vi [ ' ' - sai d
devel opi g1 e B O A e PP L.
wher ei n saiah sgcont theraed eeed iviing ,pant isen dnivestf fomcan repstinegary si de of
the first force application nenber toward a downstream side with respect to
an ent er iBRF [diFeBe L BA WV ehPY prote’ £ Toar t ¢ dg& sShhkpr car@PpriseédScart ri dge
enters the mmi.n assenbly of the apparatus through the opening. 15. A
process cartridge according to C aim 14, wherein said second force receiving
portion is disposed downstream of said first force receiving portion with
respect to the entering direction. =~ 81 said_second force receiving portion

i's provided with a’f &FEESSSceryihgogar ECEohE 1 gar'ed @it Posi tFEREd ™ o be
contact ed; by s@f s | fSL-EOLERAGERLVIRAG R 18D 1O 1 gCELMEnA fronce for

nmoving fromthe retracted position, by said first force receiving portion

bei ng noveddiyiand graoes farorantehe ritiacstalf oviden sl cathieon menber . 17. A
process cartridge according to Claim1, wherein said first force receiving
portion and said second force receiving portion are integral with each

ot her. 8. A PLOcess eartridge according o Aaiumil, waaerein a force
receiving part of said second force receiving portion configured and

posi ti oned fbocerecet wev ng grage OF ovn theeserdntio foe cee applticapioat imenber f aces
substantially opposite a force receiving .part of said first force receiving
ort1 on CHTYGUPEE 270 BOSTFEBREN 1o Heei P at P6r Bt TTBMTESFPRSL for ce
appl i cat gy J®BAPEI i cation mekbeArREESER NI 08, 8ppekdiBt tferEeai m 1,
wherein said devel oping frane is novable about a rotation axis relative to
sai d dr umassitvingnea ot e isher ast ferpesiadeny,insaper seennenifdsteedecei vi ng
ected at osition nore renot rotation axis than

portion isS proj p fromthe
t he retré%%gdp%%%F%?%%é to TS0 AR g?@%?%o%ﬁ%?o%%?bh?%r%%agnggrning
appar at usddri daariimeneaibddege on a recording material, to which a process
cartridge is detachably nountabl e, said apparatus conprising:
19. A process cartridge according to Claim 1, wherein
said developing frame is movable about a rotation axis relative
to said drum unit, and in the operative position, said second

force receiving portion is projected at a position more remote

from the rotation axis than the retracted position.

20. Anelectrophotographic image forming apparatus for
forming an image on a recording material, to which a process
cartridge is detachably mountable, said apparatus comprising:

(1) an opening;

(11) a door movable between a close position for
closing said opening and an open position for opening said
opening;

(1ii) a first force application member movable with



(i) an opening; (ii1) a door novabl e between a close position
for closing said opening and an open position for opening said opening, 82
novenent of said door fromthe open position to the close position;

(iv) a second force application nmenber novably by a driving force froma
driving source; (v) nmount ing neans for detachably nmount ing a
process cartridge, said process cartfi“ddge including: an el ectrophot ographic
phot osensitive drum a devel oping roller configured and

posi ti onetbuamaday el Opsaid el@st r osdmat tite | apent pbapgeohoesed hen dlkee

el ect r ophot ogr aphi ¢ phot osensitive drum a drum frane supporting
the el ect BYr aphi ¢ phot osensitive drum a devel oping frane

uni ch supports the deyel,0RLAgROLLEL-ANG, WLEN: 48 YD &I RIAL) ¥ Lo the

drum frame such that” the developing ro r1's novabl e between cont act
posi tion d mhiicly tihe deviedlcoapianginietirey desieent acted to the

el ect rophot ogr aphi ¢ photosensitive drumand a spaced position in which the
devel opi ng rol |l er i&)spacedlny sretyre @@‘f%b%fﬁ@wﬂl@%@ﬁ%@ﬁﬁtive

drum an%artridégne,Cgr%i?ig]&%;og:eegsecc%!f@ﬂgi ng\éﬂnciﬁddl% ding a first force

receiving porti and positi to receive a force fromthe
first force appli catri @l awaehdnograénentphaft cgairgs idoore fdram it he open
position to the close position in_the state that the process cartridge is

mounted to a nain_é$9&%@%?3%”%éFHl§ﬁp§P§€&§PFﬁﬂo&@ﬁ QQﬁdt&BQﬁi_éP and a
second fofLR rgeeil NG 1RLIQN Aovabhe elat iye 0 i ddevelopipg frame to

an operative position froma retracted positionretracted fromthe operative
posi ti on dlyamveirentoopfartthe fahregtofeorscier inec @eirwinng portion by a force
received fromsaid first force application nenber, wherein the second force
recei ving portion takesif ner Yper ALPREr pod t FBR F&FCF€88%9Fﬁ@r§ dfce from
sai d secongd fQrcg apRld catipn menber to nove the devel oping frame fromthe
contact position to the spaced position wherein said

a developing frame which supports the developing

roller and which is movable relative to the drum frame such
that thedevelopingroller ismovable betweenacontact position
in which the developing roller 1is contacted to the
electrophotographic photosensitive drumand a spaced position
in which the developing roller 1is spaced from the
electrophotographic photosensitive drum, and

a force receiving device including a first force
receiving portion configured and positioned to receive a force
from the first force application member by movement of said
door from the open position to the close position in the state
that the process cartridge is mounted to a main assembly of
sald apparatus through said opening, and a second force
receiving portion movable relative to said developing frame
to an operative position from a retracted position retracted
from the operative position by movement of the first force
receiving portion by a force received from said first force
applicationmember, wherein the second force receivingportion
takes the operative position for receiving a force from said
second force application member to move the developing frame

from the contact position to the spaced position wherein said



83 second force receiving portion takes the retracted position for
permtting said process cartridge to enter said nmain assenbly; and (vi)
feeding neans for feeding the recording material. 21. An appar at us
according to Caim20, further conprising a drawer nenber novabl e between a
nount ed position inside the main assenbly of said apparatus and a drawn out

position drawn out of the nounted p058i3ti on. 22. An apparatus
according to Caim?2l1, wherein a
pl ur al i t yefddreprfocess carti ivdggsaoenbont editet adal dditawert arempoeritcion 23.

An apparatus according to Caim?20, further conprising a transfer belt to
whi ch a d&elRFped tinkge FotAeBTBYSERe Froces9ccart redger i §3E Faféfier red and
novi ng means. figr, Mg, toward said transfer belt in interrelation wth
novenent of said door fromthe open position to the close position, the
process cartridge guiidedfbetinvegn medmk t fansf Eeeehy arte saiedoseldond f orce
application nenher through said opening. 24. A process cartridge
accor di nd""¢ &% i'm 1, further conprising an el astic menber configured and
positioned to urge said devel oping frane toward the contact position.

25. A process cartridge according to Claim1, wherein said second force
recei vi ng portidlon i1 dieppesedust ancappengposdt Glarinof 29ai d fprotess

cartridge in a s,tateﬁ}hat sai d _process fartrid eis rmunt(fd to the main
assenbl y CHRT ViR i H Sal G oher Be Y Vol pOSiTioan, 2 S St 5nd HoPle

recei ving RO hd $na 186 RQneaked theyerd phe rhelikaehed spasilinoBut 26.
A process cartridge detachably nmountable to a nmain assenbly of an

el ect r ophpetsogriaphide awmge tf arinitdg appartacupostite ami n assenbly i ncl udi ng an
opening, a first novable force application nenber and a second force
application nenber novable by a driving force froma driving source, said

process cartrixge QeNP&hSiPStus according to Claim 21, wherein a
pluralityof theprocesscartridgesaremountabletosaiddrawer

member.

23. An apparatus according to Claim 20, further
comprising a transfer belt to which a developed image formed
by the process cartridge is transferred and moving means for
moving, toward said transfer belt in interrelation with
movement of said door from the open position to the close
position, the process cartridge guided between said transfer
belt and said second force application member through said

opening.

24. A process cartridge according to Claim 1, further
comprising an elastic member configured and positioned to urge

said developing frame toward the contact position.

25. A process cartridge according to Claim 1, wherein
said second force receiving portion is disposed at an upper
position of said process cartridge in a state that said process
cartridge is mounted to the main assembly, and wherein in said

operative position, said second force receiving portion is



an el ectrophot ographi c photosensitive drum a devel oping roller
configured and positioned to develop an electrostatic |latent inmage fornmed on
sai d el ectrophot ographi ¢ photosensitive drum a drum frane
supporting said el ectrophotographi c photosensitive drum a
devel opi ng franme whi ch supports said developing roller and which is novabl e
relative to said drumframe such thatt4 he devel oping roller is novable

bet ween a contact position in which said developing roller contacts said

el ect r ophpt AR HhhptDsensitd e dramznd & sspaced position in which said
devel oping roller is spaced fromsaid el ectrophotographi c photosensitive
drum and a force receiving device including a first force
recei ving portjon configured and sitjqned to receive force fromthe
first force aﬁ%ﬁic Pgﬁ%ﬁSEb%?r%§E%%%é%%ﬁ?gﬁgﬁ'apaupiﬁgtefg?é%ngﬁﬁlication
menber i nddeAtabe éh%lé@tﬂo@ﬁ@@@%ﬁaﬁﬁié rHndge it WY edpbeathe, main
assenbly of the apparatus through the opening, and a secong force receiving
portion rd\GaBRénras vl tigodaidd ndedd| OPiHG S r anel T ot airsderatioreeposi ti on
froma relracted posifion.tetrgcted Jrom the operali ve. poshtign,fy moverent
of said fIrs orce receiving portloncby a torce ceiving fromthe first
force appldwelicopyneakerinahesedd rsanta secentd seeeceecei M pgopekti on takes
the operative position for receiving a force fromthe second force app

i cation ®F Ly q Ve sai d devel oping frame fromthe contact position
to the spaced positjon erein.sai.d second force r.ecejvi ortion takes
the retracted pOSitI%N?%%% ﬁ%ﬁq%gﬁgﬁif §§i69%¥65§§§”§£$??fpggato enter said
mai n assenbly. a d&fe1Apieleeialophotegraphired amagde pbenmingedppar at us for
formng an image on a recording nmaterial, to which a process cartridge is
det achabldeviedemt abBle, esarrappakatuslebapti sitage formed on  epjdgn

openi ng; (il fir.st r l.icatd .renber ; (ii1) a
second fo%lcégtg%ﬁ%%gqfé%%ﬁn%§0%ﬁ%%a FeElB{;e ?rglﬁ’vi ng force froma driving
sour ce; a dpuw) frewat sngpoeansof eaidetadebhabbyphmouvntepgia process

cartridge, said process cartridge including,
photosensitive drum;

a developing frame which supports said developing
roller and which is movable relative to said drum frame such
that thedevelopingroller ismovable betweenacontact position
in which said developing roller contacts said
electrophotographic photosensitive drumand a spaced position
in which said developing roller 1is spaced from said
electrophotographic photosensitive drum; and

a force receiving device including a first force
receiving portion configured and positioned to receive a force
from the first force application member by movement of said
first force application member in the state that said process
cartridge 1s mounted to the main assembly of the apparatus
through the opening, and a second force receiving portion
movable relative to said developing frame to an operative
positionfromaretractedpositionretracted fromthe operative
position by movement of said first force receiving portion
by a force receiving from the first force application member,
wherein said second force receivingportion takes the operative

positionforreceivinga force fromthe second forceapplication



an el ectrophot ographi ¢ photosensitive drum a devel oping roller
configured and positioned to develop an electrostatic |latent inmage fornmed on
t he el ectrophot ographi ¢ phot osensitive drum a drum frane
supporting the el ectrophot ographi c photosensitive drum a

devel opi ng franme which supports the devel oping roller and which is novable
relative to said drum frame such that®? he devel oping roller is novable

bet ween a contact position in which the developing roller is contacted to

t he el ectnicohat agraphd eaphod@sensy 1y € rdment and taespacedc pesidiitdmn N whi ch
the developing roller. is spaced fromthe el ectrophotographi c photosensitive
drum and© the spaced RopeEaaTy e¥BPUFRY Wl T I JHTRF & 95t For ce
receivin it [ e ition ej e framthe
firat foRse b | S on e r by rav A s (e T PEer s ee S5 cat on
menber i rprdiees st ataer-thrhiaigd he> prroces ssacial tid idgeadsesniipunt ed to a main
assenbly of said apparatus through said opening, and a second force
receiving portion novable 86 relative to said developing frane to an

operati ve posiZion i QTLALEELABELEYaRATELi R FhiACed:Lh om ihe soperat ive

position by novenent of the tirst force receiving portion by a force

recei ved ffaomrgaiad finage dorxecappldicat menereaber fowher e m thecsscsond f or ce
receiving portion takes the aperative position for receivin%ﬂa_force from
sai d secdift Fort# applS e iah YmBrBRT 2P 6° moie ot HeP Wev el O 5ioHE Feard 'f r om t he
contact position toughgu§gﬁg§g_ sition, wherein said second force receiving
portion takes the retracted position for permtting said process cartridge
to enter said nmain @s9denblfiirst movaZ8.e A qracegs lcardiriadyenadgiaachabl y

nmountabl e to amain assenbly of the el ectrophotographi c i mage f.orm ng
apparatus, said pro éa ???H%éggﬁﬁbﬁpg'ﬁﬁ?gé%néﬁ%@??BﬂﬁgﬁgﬁV%g%ic

phot osens] tdM& iHdMorce from a dAEHeMeIQRIMNG roller for devel oping an

el ectrostatic |atent image forned on said el ectrophot ographi c photosensitive

drum al idnunmbrapengupgents ngesaide telcdefrlop hodegt aphi &
phot osensi tive dru a devel o ting said

devel opi rPgmrccﬂsiSerc,a@stdﬁjdi%?eveﬁaoiﬁ r?gjrc’fcreasr?e%ﬁgigtrg&r %i@‘{g&%m a rotation
axis relative to saif drdipfdHBm RetRen HHAYRG1s IROSH idk n Which said
developing roller is in contact to said
a developing roller configured and positioned to
develop an electrostatic latent image formed on the
electrophotographic photosensitive drum,
a drum frame supporting the electrophotographic
photosensitive drum,
a developing frame which supports the developing
roller and which is movable relative to said drum frame such
that thedevelopingroller ismovablebetweenacontact position
in which the developing roller 1s contacted to the
electrophotographic photosensitive drumand a spaced position
in which the developing roller 1is spaced from the
electrophotographic photosensitive drum, and
a force receiving device including a first force
receiving portion configured and positioned to receive a force
from the first force application member by movement of the
first force application member in the state that the process

cartridge ismountedtoamainassemblyof saidapparatus through

sald opening, and a second force receiving portion movable



el ectr ophot ogr aphi ¢ photosensitive drumand a spacing position in which said
devel oping roller is spaced from said el ectrophot ographi c photosensitive
drum and a force receiving device including a first force
receiving portion for receiving a first external force and a second force
receiving portion for receiving a second external force, wherein said second
force receiving portion is noved rel &9 ve to said devel oping frame to an
operative position froma retracted position retracted fromthe operat ive
position r8lathiweaid dd IS tadvaries IrRe Eirdney tROkH operetaind R dilte Jh r st
external force, wherein a distance between the rotation axis and the second
force redeidfi agpsreicsrdine sy get rehrafecdperativecpesat i BA st iom t he
retracted, posi L on,. ‘M%efc%'e.“gﬁgskh 0988@%&’{3&@'&% y 58l d Sgeond force
recei ving “portion noves sai evel oping frame mthe contact position to

t he spacirg:<posdd ifromsder &gty fidie eSseepnd cextiemnalerf@rce wherein 29. A
process cartridge _according to Caim28, wherein said force receiving device
has an eld% FeaPly f@ererift e €1BRPT el pofFeken PPyt edvaR® PSSO oned to

perm t .Saﬂc&ﬁSSQ?QiLgragfo{@&%% ”@a'%%é!:é%ﬂdtf%éc%kg%gl{@gy]@{,' pRQsition for
contacting thé Second Torce application nenber to regulated in’its
nmovenent sehepveatlde skoaricbgiols € raeeet vomg Heoebnoacroyesittomideheet r act ed
posi tion. 30. A process cartridge according to C aim 29, wherein

sai d el astRACHOPESSR 1PE  proeT 8ed Tht & &RPEF O 52T FBrE e Y i tpe¥t i on.

31. A pr o ri rdj .0 Claj in l;d i.C portion
i's provi3%§é%%tﬁ%%nkgg?aégggs%O%gFggnré%g?] ndn%%€{$ nsgﬁg ghfgﬁ%gbond force
recei vi ncartidaye to enter3Zaidl praocesss catdlni.dge according to C ai m 28,
further conprising urging neans configured and posit ioned to urge said

force receiving device in a direction of noving said second force receiving

portion touar & sai o, pettacked. posi 450%ecachanl BhouficBEegess Lackil dge

according to ai m wherei n sai orce recei'ving device Is provided on
sai d develx@uig f banehe e8&ctrophotddraphprotesge darinirdgepaaceartdisng to C aim
28, wherein said first force receiving portion is provided on said drum

frame, arthPShiRf EEOhEFOrCETe S HNGPStion is provided on said

devel oping frame. ., electrophotographic photosensitive drum;
adevelopingroller for developing an electrostatic
latent image formed on said electrophotographic
photosensitive drum;
a drum frame supporting said electrophotographic
photosensitive drum;
adeveloping frame supportingsaiddevelopingroller,
said developing frame being rotatable about a rotation axis
relative to said drum frame between a contact position in which
said developing roller is in contact to said
electrophotographic photosensitive drum and a spacing
position in which said developing roller is spaced from said
electrophotographic photosensitive drum; and
a force receiving device including a first force
receiving portion for receiving a first external force and
asecondforcereceivingportionforreceivinga secondexternal
force, wherein said second force receiving portion is moved
relative to said developing frame to an operative position

fromaretractedpositionretracted fromthe operative position



35. A process cartridge according to Claim28, wherein said first force
receiving portion and said second force receiving portion are integral with

each ot her. 36. A process cartridge according to Caim28, further
conprising an elastic nmenber configured and positioned to urge said
devel oping frane toward the contact position. 37. An

el ect r ophot ogr aphi ¢ i mage form ng apparatus for fornming an i nege on a
recording material, to which a process cartridge is detachably nountabl e,
sai d apparatasi COAPr&sSi Agirce receiving pbitidBupkcBdviBaNThe first

(i1) a process cartridge detachably nmounted to said nounting nmeans, said
process caFtGIRfe fioAcleudhgrean ld@tBpIfoPegHasR Bhp et odehRt t4%e dr um
a devel opj fi |1k t trostatic
Catont | I orr e e AR L O L B R A

a drum f rigeel tsippot hang isal thel eet raphet ogoaphiionphotiosesnsn t ive tdeum

a devel oping franme which supports said devel oping roller and which is
novabl e r&I%Ea e’ BOSald Oy uTR ¥F 86 CEGcH T Fal SCRe VdEBeP Ot AgR IS i s

novabl e ! : it i i i i d: I | J.er, contacts
ol d el coltapro Bye BT c ohe: Soena 1T et B ' S teed BORAT O i n whi ch
sai d devedmpitigrn Ayt eredesiwipagathd rmaal txaleatalophotogr aphi c

phot osensitive drum and a force receiving device including a first force

89 receiving portion for receiving a first external force and a second force

receiving portjon Thb Leeelviof: p;agcond sxiarnal, Lohek o aherghi al d second
force receiving portion is noved refative to said deve oping frane to an
oper at i vesguiosi fowre frene avied rdet ede posst bonel ebractéd yvf derhcrekdper at i ve

position by said first force receiving portion_receivVving thg first external
force, whiehdsi i GPAT st AREETHEOREEA ATHEP POt At PRI ARIREEND PREISESSRE for ce

recei vi ng: ord i,Q0d 54,88 g6 fod hes 0pgrat ol ¥egRogkt hgnpbhan sih thg retracted
position, wherein in the ‘operative position, Salid setond force receiving
portion novwescding deyecapmyidérasedplomathencoatiaet tpose tiegm tag etche spaci ng
position Qy,receiving t he secoqg exterq?I force; and _

it its movement when said second force receiving portion moves

from the retracted position.

30. A process cartridge according to Claim 29, wherein
sald elastic portion is provided on said first force receiving

portion.

31. A process cartridge according to Claim 29, wherein
sald elastic portion is provided between said first force

recelving portion and said second force receiving portion.

32. A process cartridge according to Claim 28, further
comprising urging means configured and positioned to urge said
force receiving device in a direction of moving said second

force receiving portion toward said retracted position.

33. A process cartridge according to Claim 28, wherein
said force receiving device is provided on said developing

frame.



(ii1i) feeding neans for feeding the recording material .

apparatus according to Caim 37, further conprising a drawer nenber
bet ween a nmounted to position inside the main assenbly of said apparatus and

38. An

novabl e

a drawn out position drawn out of the nmounted to position. 39. An
apparatus according to Caim37, wherein a
pluralityoftheprocesscartri dgesarerm&ﬁ%t abl et osai ddr awer nenber. 40.

process cartridge according to Claim1, wherein said drumframe rotatably
supports sai d Fhot osemsiceissec drun dye ey fdianac avell aembes , wherein 41. A

process cartridge accordin

to Claim1l

~wherein saj evel opi ng frane
r ot at abl V¥ &ifpgorsd ééﬁr&edégéﬁéﬁilﬁé PBFT—éPanyS tl?f%o‘\'/da‘se%foré ekt i%ﬁém}renber .

90 said drumdrayg rof

!
menber . 431. A process cartridge acc

cover

: R : y of a
Pl sl el ghsnsion e fumgaey o 2

sai d develropaigl fdearel amitrad abtamesupports sai d devel oping roller by the way
of a bearing nenber.

35. A process cartridge according to Claim 28, wherein
said first force receiving portion and said second force

receiving portion are integral with each other.

36. A process cartridge according to Claim 28, further
comprising an elastic member configured and positioned to urge

said developing frame toward the contact position.

37. An electrophotographic image forming apparatus for
forming an image on a recording material, to which a process
cartridge is detachably mountable, said apparatus comprising:

(i) mounting means;

(1ii) a process cartridge detachably mounted to said
mounting means, said process cartridge including,

an electrophotographic photosensitive drum,

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

a drum frame supporting said electrophotographic
photosensitive drum,

a developing frame which supports said developing
roller and which is movable relative to said drum frame such
that thedevelopingroller ismovable betweena contact position
in which said developing roller contacts said
electrophotographic photosensitive drum and a spaced position
in which said developing roller is spaced from said
electrophotographic photosensitive drum, and

a force receiving device including a first force

A
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receiving portion for receiving a first external force and
asecond forcereceivingportionforreceivingasecondexternal
force, wherein said second force receiving portion is moved
relative to said developing frame to an operative position
fromaretractedpositionretracted fromthe operative position
by said first force receiving portion receiving the first
external force, wherein a distance between the rotation axis
and the second forcereceivingportionislarger intheoperative
position than in the retracted position, wherein in the
operative position, said second force receiving portion moves
said developing frame from the contact position to the spacing
position by receiving the second external force; and

(iii) feeding means for feeding the recording

material.

38. An apparatus according to Claim 37, further
comprisingadrawer member movable betweenamountedtoposition
inside the main assembly of said apparatus and a drawn out

position drawn out of the mounted to position.

39. An apparatus according to Claim 37, wherein a
pluralityof theprocesscartridgesaremountable tosaiddrawer

member.

40. A process cartridge according to Claim 1, wherein
said drum frame rotatably supports said photosensitive drum

by way of a cover member.
41. A process cartridge according to Claim 1, wherein
said developing frame rotatably supports said developing

roller by the way of a bearing member.

42. A process cartridge according to Claim 28, wherein



90

sald drum frame rotatably supports said photosensitive drum

by way of a cover member.

43. A process cartridge according to Claim 28, wherein
said developing frame rotatably supports said developing

roller by the way of a bearing member.



