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DESCRI PTI ON HETEROCYCLI C JANUS KI NASE 3 | NHI Bl TORS The
present invention relates to a novel condensed

t he conpound as an active ingredient, and nore
particularly, to an inmune di sgase treating agent.
BACKGROUND ART Janus kinase 3 (hereafter referred to
as JAK3) is a famly of protein kinases. Although
kinases in this famly, other than JAK3, are expressed
in a wide range of tissuedDESJRKBTIENexpressed |ocally
in hematopoietic cells. This does not contradict the
fact that JAK3 plays an inportant role in signa
transm ssion via various receptors, such as

i nt er | BBRFBESEhePRERIBFE BN Br FEQCE oF'@BMING ABPARATUS
IL-7, IL-9, IL-15, and IL-21 by noncoval ent
association with the comon Y chain (refer to

no |t e 1 and nonpatent literature 2). In
XS@F%#%&%?%%kE%E%gLere conbi ned i mmunodefi ci ency)
patient p j ratein,l I .lo r
genetic dg?%%?ﬁ%%%%gung%%ﬁeﬁ%é g%%ﬁ%%%Ytghgsﬁiogfsgs

i ndi h | Sh pL.ob
inﬁ%ﬁgggg%%egéi%ﬁi%?o%ﬁségﬁﬁgﬁﬁgggﬁggﬁgﬂzﬁ%naIing

PaphvBySchs ef Ehe t @riR PG et adtd BEH A er SL B actable on
nonpatent literature 4 ) . Animal experinentshave

shome &bhatt d4KBot6dr HFth Yo PhiaySo $én  IMPOFd aditurl Ohel ¢ are
mat urati on of B-|ynphocytes and T-1ynphocytes but al so
i ncontathébblagte heachincthen aid Tspatdabldleficen edch s
expected that diseases involving proliferative
abebhesl | 89dofn Te ket sopheiedo vaph g ebrden Ty
organ/tissue transplantati on and autoi nmune di seases,
capPBarafeat be Wylenta bl | PRRCTPIeR: Fiekdmses t hr ough
this nechafisnl On the other hand, a pyrrolopyridine
defPhacheRly patenta®i®erature 1 ) represented by
formula (A) or (B) or an imdazopyridine derivative
(refer to patent literature 2 ) is known as a conpound

hayi hnhibbition activity. (For the synbols in
o Rgsethb Y

mulas, reter to the correspondi ng patent

oot o St el an g g

| i peat HoBhdtogPRbEIE 1hd @& atd¥®ing process, a process
cartridge type is conventional wherein an
electrophotographic photosensitive drum and a
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
apparatus can be carried out in effect without the

service person. Therefore, the process cartridge type

is widely used in the field of electrophotographic



5, and patent literature 6 ) represented by formula
(C is also known as a conpound havi ng JAK3 i nhibition

waaebtinsios2 (For the synbols in the formula/ rebPer/sPmo7/050622
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the correspondi ng patent publications.)Still further,

a pyrrolopyridine derivative (rgfer to patent

literature 7 ) represented by f6rnmula (D) is also

known as a conpound having JAK3 inhibition activity.

(For the synbols in the fornula, refer to the
corimsponeb figind HaseHtybl i cation:) However, in any
literature, the conpound according to the present

i nventi on Wahenotthdi daboeedozpenil bpakbyiohNaBpaterted out,
literature 1 ] J . J . O 1lshea et al, Cell, Vol. 109
(suppt . Jevell@din@ 002l IdNonipatlesptt lutgercathor ez | K .

Ozaki et al, Science, Vol. 298, p . 1630, 2002

[ Notreererh ¢t eypaphec Photpsemgidehie etrual atNat ur e,

Vol. 377, p ., 65, 1995 [Nonpatent literature 4] S. M
RSk tepingd mEpettes. VIR a2zontact dgyelopgny system
[Patent Jiterature 1 ] WO 2004/ 099205 [ Pat ent

[ 6P AR S 22 | O%S SO0 DIITOET Pt AN HAT R 08 |

R Ao S A S
/ST AL 45 15 oc

SOLVER £ THE { WENTHEN. As, @ (11RS lﬂﬁot@se@ﬂ%i S ®rum at

studies wth an object of providing a usefu

phag R el d S8d r PO SH Ad KN havi ng JAK3 i nhi bition
activity, the inventors have found that a novel
condensed hTakekdoyel, i aheanpasngrbassancexeei igat i d A3t
inhibition activity, and have conpl eted the present

I nvesed ofior Mor korsgeice fm ol ity , tHeh e ureesentcamivenigeorkept
provi des a novel condensed heterocyclic conpound

r epregeir@dt ytheand ot | sk e o rafulthe |1dmagre . forming
phar maceutical |y acceptable salts thereof, and a
phARRRER R} eal tROMRTEIBnlasst dhithy deyeloping roller

may be defo;med. If this occurs, non-uniformity may
result in the formed image. Since the developing
roller is contacted to the photosensitive drum, a
develcper may be deposited.from the developing roller
to the photosensitive drum. Since the photosensitive
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
the image forming operation is not carried out, a
mechénism act on the process cartridge to space the

developing roller from the electrophotographic



conmpound, nore particularly, a pharmaceutica
conposition serving as an agent for treating and/or
wonrew@sid4ng aut oi mmune di seases, inflammatory BCTHRHET(50622
and al |l ergi c di seases. The condensed heterocyclic
conpound is a condensed pyridine conpound represented
by the following fornmula (1): wherein X is N or CR3, M
is (CH2)m mis Oor 1, RLis -Hor |ower alkyl which
may be substituted,R2 is -H or |ower alkyl which may
be srisdddnl BthveRYH tifin - (Fagia]REen,a Q- JpMe P Al
whi ch may be substitutegflgﬁa is -H orpﬁ%teroaryl
whi Zgdp Intya thieors I3 418 720B9)R42 is a bridged ring group
whi ch may be substituted, R5 is a group selected from
t he group Gonshst epgaphthal djjenlosydndn Blys, publication,
acyl am no, |ower al kyl, lower alkenyl, 1 -0-Iower
al Kidur Saregess mahiariat dretaareo deaicoaltiaply Hougrted to the
6- menber ed heterocycl oal kenyl, and 5-nenbered
Shet®tgards semdleh Cb‘%/ St sy emsigiss ERRRed Y Spr oV ded
that when R5 is 5-nenbered heteroaryl, X is -CR3, or
RAPLRFFE TS TR H9S AP RASES 3 R HISE S mgmber

0r Q4 0 LSO, S, Shoun el e, U (11

i , ! i | I ,
RO B P A I e
2CREdh 10,4 .4 1o PASAN. NG, s JAE L 1) 00

108N A cff dr8ad iNDAHEP PHENERM IR H@BIES of the
caused byundesi rabl'e cytoki ne signal transm ssion
(e.ignagd ef@atiran Lyd gy, gan/fdresl e ddedns Pl oAt iom,
aut oi nmune di seases, asthpma, atopic dermatitis,
Al ziwrneted ih Sdes eewaricbairhenosd ereatdiored seda)ce, fatom
di seases caused by abnormal cytoki ne signa
t r ansi spA oing eekpte caByemoandgl éhkedeap loBEST NMIDES
FOR CARRYI NG QUT THE | NVENTI ON The conpound accordi ng
t o ¥hebresdit Gthey afiataransitdsen ey e thorthd a

(I).,is characterized in its cheni cal o
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 thetprocess 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



structure that the conpound has a cross-Ilinked am ne

and al so has a skeleton in which 5- and 6-nenbered
woet@rsopel es are condensed, just as in | H pyrporapro87/050622

3-b] pyridine, IHimdazo [4 ,5-b] pyridine, or

pyrazolo [1, 5-a] pyrimdine, and is further

characterized in pharnmacol ogy tﬁat t he conpound has a

JAK3 inhibition activity. The present invention is

descri bed below in detail. The term"alkyl™ in this

spespddeAilieONt t@n defdH adigidr emdrtane red meneeaiant of the

group. The term"lower alkyl" in the specification is

a GnestTainghtg apdrenote d alvhilcharthemprdoeasudertridge

such as nethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobtitdgtachaiyinountsdnts. , neopentyl, and n-hexyl,

preferably nmethyl, ethyl, n-propyl, isopropyl, and

isobutyl and particularly preferably nmet hyl and

eth The term"lower_al kenyl" in the specification

bond ai(?dsjj%%fﬁ IO'ILH%rIéT Oé\] kenyl" ngugg a doubl e
cthenyl (VERSPROLESRFondiyis 3 BFONEHRT (awwﬁ I *ne
%’BF{JQ@&%rﬁﬂb%@é&%qﬁ?é“ﬂf%%ldé”ﬁ &adﬁgl ed ﬁ&dcess

5. netﬁ%%lchzg@rﬂp%:l[clylt’:hé é'_'lfet énlbp%o@ %ﬂlcyl and

propen

| - il ser T OpRN-drith and hehd &ldPel Ia? FolMRAN S re
fluoro, chloro, brono, and iodo, preferably fluoro.

10ThecderaBtalyicd ogd kadch | Stlee £l sped1eNtfrom each
nonar omati ¢ carbocyclic group, and may partially have

unsat hermatad] bonttserori 2y ddes cdongérsed nsipt ca iergene

ring. However, bridged cycloc hydrocarbons are
exclertethy Qribaved kyd Tywhimgd] dde, psgcte sss ceyrddrdpiospyils,
cycl obutyl, cycl ohexyl, cycloheptyl, cyclooctyl,

cy IoREERAY mgﬁﬂﬁﬂﬁé%éﬂyl cycl ooct adi enyl , indanyl,

, and'tetrahidrona pht h referably cyclohexyl The
term "hete BC%§I88PK§FT P8I§Ch. of otbE neRBeeRE invention
no aronmti c, sat ur at ed heteroc | e whi have one

150, o THER 1% HE SrE f‘%aet}term Hroddy S Hlaigne o0

2{ e R S S Ry 0 R B
Fbt&%&%@@ﬂfﬁg‘%@leQ/é%%‘%ﬁﬁﬂéﬁééble to each other and

spaceable from each other with which when the process
cartridge is handled , or when the process cartridge

20 is transported, the force receiving portion 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 image forming apparatus, the main assembly including
an opening, a door movable between a close position

for closing the opening and an open position for



unsaturated or may be condensed with a benzene ring.
However, aza-bridged cyclic hydrocarbons are excl uded.
weélebwrosogel oal kyl may i nclude, such as aziri di RgI/JP2007/050622
azetidinyl, pyrrolizinyl, piperidinyl,
honDplperldlnyI nDrphollnyI thlonDrphollnyI
pi perazi nyl tetrahydrof uranyl tetrahydrothlophenyl,
dihydrooxazolyl tetrahydropyranyl,
tetrahydrothiopyranyl i ndol ynyl, tetrahydroquinolyl,
t et AMHOHSRAWRSI Mg, aNdihenz ‘P&%%:'en)é#)plﬁrc%ft%_ro%b hmber
di hydr ooxazol yl , oxaérazolyl oxadi azol anyl, and
funasidb 1 eThet dre D RRtRY wctlﬂéald@%&y Ifr oS tRRY opahl ¥
substituted "heterocycloal kyl" . , The term "cyclic
ampues'itison anondheyradus rdefdozad diom 'ahel er eeyehealiorce
a nonoval ent 3- to 8-nenbered nonaromatic cyclic am ne
whiaghp liaza taitor] estbegnenaviaialegdry at omivdmg ey deaveroone
or nore identical or different hetero atons sel ected
5f r SHHE G rasliF CGonsiasid my osfessi eaderd dgcoeompaipgay an
at ons, and sulfur atons whi ch may be oxidi zed, wherein
“at HSEHT RO IEEIET FORITEN S HERd doHBvie vedeveloping

aza: rid C hy, rocarb ns are excluded. The
%1 lgrﬁd%ydc%; ré>§ é%lﬁ dprsnt image
az%§|d|qycxpyrro é?'gﬁré) dln%ﬁ 8%%%E3E3§Fm

morpho |no |onnrp

|ncc¥J phe QH?%%%?ﬁ%1Ggﬁﬁﬁngéﬁr%ﬂ%C%Qggggﬁpgréphlc
10° O&@J&éenﬁ%ﬁ@rﬁlﬂ{ efaerd%pzle)ﬂ_o?ﬁ%%yhnﬂ;h%hﬁ hMeontains
"heteroaryl” is a nonoval ent 5- nmenbered aromati c

hetrior Wd el @iouP MAVIdIY e m@lrldmorl% kideRblealrcQhtive
di fferent hetero atons selected fromthe group

consi sdiny dfurhidniegemchoxygen dare 1opihegr rators, iand
may be condensed with a benzene ring. "Heteroaryl" nay
i nelaukd L es sttt vasrpyr iyt aoytr @oisiylionpymni mihdichylsaid
. pyridazinyl, pyrrolyl, pyrazolyl, imdazolyl,
ox &esiaflopite FadILEr, itshicemplactiedr yo, seiadi azol yl |
thladlazol |, quinolyl, isoquinolyl, benzothlazolyl
Sbe %%O tagFrgahyic Hhﬂi&fﬁﬁ@ﬂthﬁlﬁé%ﬁlﬁpd an@paced
qui_naz prefe bl ridazi nyl
pyﬁﬁ?ﬁ g%&ﬁ?ﬁfaﬁépplgﬁd H#@%a%élﬁpac?ﬁe

ter ocarEQQFe%ﬁgtggggoﬁgg&ggﬁlgy8?°E°%§8P6¥éyﬁoﬁrum’ 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 through the opening, and a second
force receiving portion movable from a stand-by

25 position by movement of said first force receiving
portion by a force received from the first force

application member, wherein said second force



The term "bridged cyclic hydrocarbon” is a saturated

or unsaturated, bicyclic or polycyclic bridged
woydrresarbon group having two or three C3-C 10PCT/JP2007/050622

cycl oal kyl rings. Non bridged cycloal kyls are

excluded. Bicyclic or polycyclic C-C 6 bridged

hydr ocarbon groups are particularly preferable.

Bri dged cyclic hydrocarbon may include, such as

bi cyclo[2.1. I]hexyl, bicyclo [2 .2 .1 ]heptyl,

bi gpekaly2nd. Bbettph, thkeychophdjedted] desiyionbfaycl o

[3 .3 .1 ]nonyl, bornyl, bornenyl, norbornyl,

nomb@eﬁaﬂmb,a6fpr&edfmemhyhbisycbnd[sonc&]ahebigation

tricyclobutyl, and adanant{ , preferably adamantyl or

bi epeloeir2 £2. micjviee gy, dFHelopiny" azit bEregedheyepneact

hydrocarbon" is a saturated or unsaturated, bic C|IC

or PESidpsl ite Khied §PachitdPEEAE beR gFBapPFﬂJ fRFe

| east one of atons constkbutl [} en

>t e g bredgen et ero Shohley phaalabE Epabbisd:

Bi i bri dged hydy

g'rgﬁggéfg"%g? %iﬂlu%(%rw s B 5 TN ERsRen
h

g T S r%%ﬁ@gananHBXeEFgéPHSFo§EQBh§§

iny I'soqul huc
I
ang g%thﬁéﬂgkf¥&%%rb%us f?lzkggggﬁéygnolma elfn 2

oCt i nd i34l i@ 1,3 t o2 whikachapybcedzabheyehagb3is2
. 2] nonanyl ,” azabi cycl'o [3 .3.0 Jnonanyl, and

10 aza;tét%\&{abﬂﬁ mogmlﬂafml’éan)ﬂaldpﬁ@beﬁ:abh}s toopatying (i) an
2 oxa-5-azabicyclo [2 .2 .1]hept-5-yl . The term
" aegenimegns( -G (a—@)oo—ri mwrabalekbletwe@”x( a0flose position
-cycl oal kyl, -C (=0) -heterocycloal kyl, -C (=0) -aryl,
-(ZﬂCﬂncldEﬂngcxﬁqd orearivgmeyld, ahoaeenabrylitapbafey! ,

-C(=0) -C (=0) -NHI owner aIkyI cycl oal kyl car banoyl ,
hetasreseyrd ol ey | anarareoy | (114 y|ac£#§§#oiprcgnappllcatlon
, heteroarylcarbanoyl . The term"l ower alk

" cyRd Wﬂovab']r?et‘“@fté‘cmvgg]w| of szig) -dogﬁd from the
15t2§5§%?a A t355$2ﬁ-ee3%%ga Qe M) g5 5 Kol

I f bl.y.
i AR R S bR 5 Sty roree
efl{oq{ l @ 5 x}%nq Ss&ﬁecfeer kY rickdntEWLt th%[aﬁ%r @orR42 in
he ornula I referabl

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
said electrophotographic photosensitive drum, a drum
unit containing said electrophotographic
photosensitive drum, a developing unit which contains

25 said developing roller and which is movable relative
to said drum unit such that developing roller is

movable between a contact position in which said



adamantyl or tropanyl, each of which may be
substituted with OH Still further, R5 in the fornula
woORdo7is1gae ef er abl y car banmoyl which may be subsPCTuPmd7/050622
or -C (=0) -lower alkyl which may have OH nore '
preferably -CONH2 or hydroxyacetyl . A sanother
embodi nent, R41 and R5 are bondéd via a specific
functional group to forma cyclic structure described
above, preferably formula (1-C . As substituents
whi r r may be
sukﬁaflefil?t%egi'd etlol}e%' c@%‘gﬁ}%d tgifggﬁld/or R5, the
f old 1M tig cﬁ%ﬁra@ﬁﬁ %@ols@nlstl%rﬁfe( o a8
i ncl uded: ld(h;l) | ogen (b) -OH, Rz, @ku}npag%%/ , spaced
- OZ@R tA.or GEOMHiRh %@ Gerlopﬁ%b r@ﬁlerslgzspaced
- S-phenyl, -S-heteroaryl, -SOR Z, -SO phenyl,
-Sthwﬂemmw&)dlecﬁﬂaﬁﬂqtoqﬁa&hﬁc phSGBtheﬁyhve drum, and
-S02- het eroaryl, sul fanmoyl which nmay be substituted
5wi teh T raasd Ragrdeydse (drc ladiing whifdh stayfobee
substituted with one or two Rz groups, -NHCO R,
- NHCOpEmE PoNHED L£or recrigdNd 2, foxeeORkHoR Zhe first

-NHSO 2- R0, - NHSQ2- phenyl, -NHSO 2NH2, -NX2, =N-OR Z;
(e)foreqoappéeq@tzon er DyopoREnesky @ér‘rﬁy?illdv\ﬁpéﬁ from
be substltuted vvlth r two
h&y AR RS 1 onedeo 3;?&%?%%@9 i) tbReAyRte

Whlt%h be subst .t ut ed vmth 0 I.ou

seleC SRS e S insett &gnfngua%?%r tﬁea i lphgsgﬁ{g@éy

K
oL OB 48 8l B g FREgErcy o
hetf%r&@ygﬂe%wmg %ﬂtaohhﬁo%%\i% B o aha -bg) My
i nclude "cyano; -OF, and |ower alky

substsiitilord BAi bldveRR o dfhikaear euRs LS %%teegefcé@%hae
group consisting of -0-lower alkyl, -NHI|ower alkyl,

- Cohittlione byalak o,r & receveEntenad thet €reeyc E@@bl@yl
. and 5- or 6-nenbered heteroaryl." The conpound
ac eprdiing tioent henpeesemherrientadd sryohdcfudee
geonetric isoners and tautoneric isoners dependi ng on
15t heeoppeipn porddionudnkes| p pddiecond prheitdnpodnd
accordi,ng to the present invention may have asymetric
carBF6R Atows 2. tRTCSf roRe theoreEONdi feraai ABPSepataead

|sorre s _and m xtures
er to move sald 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.



thereof, are included within the scope of the present
i nvention. Furthernore, |abeled conpounds, that is,

woaopgmstds obt ai ned by substituting one or noreCatpIe7/050622

of the conpound according to the present invention

wi th radioactive or nonradi oactive isotopes are al so

i ncluded in the scope of the prgsent i nventi on.

Furt hernore, the pharmaceutically acceptabl e prodrug
of the conmpound of the present invention is also

i nc pRECE | DESORT STOME OF HH¥e oHeses]i nvention. The
pharmaceutical |y acceptable prodrug is a conpound

havi ng a grddprihat lQansbgaﬁesv&rgeﬂeraLOaaﬁhﬁ@eﬂéﬁﬂpof
hydr oxyl group, carboxyl group, etc. through
solwmlqb¢strmphwmbgr¢phmn(Mmuyaxﬂonmnnytappuxaﬁthe
groups described in Prog. Med., Vol. 5, p
2157capding 985 @nﬁlrswa«mmm@mnﬂ]aﬂ@ m@eamitopment
of Medicines)" (H rokawa Pub. Co. , 1990) , Vol. 7 ,

5Nb|%%¥ﬁ%ﬁlQ%S|gn p . 163-198 are taken as exanpl es of

groups form g such prodrugs, The conpound represented
by the forﬁﬁﬁ e ¥ ﬁﬁyaf6?ﬁ¥é€?ﬂ%rvb§§e°5d@|PF@ﬁeSS

acceapﬂfta%i‘ 5EFTOTTE ol ) BRGNS Srfhe
(%fgg%] fﬁﬁﬁk qg&tlon sal t Mﬁth an inorganic acid
ydroc o)

rTc acid, hydrobrom c acid, hydriodic

acnd sul f gk %r%C'BerlfﬂhErc]\erég' éﬁgr990§999£¢%ngﬁ£dgf

, and an aci dition salt wt n organi ¢ ac

10( €. &h , e T &6 1 Sp1asH Sy A0ELd qn@‘aed,fo%amgorap%a%t%s

oxal i c acid, malonic acid, succinic acid, fumaric
Clai:cdiﬁ&ﬂﬁt@ tasigl, £4668 léznbwleherftaldfc t3 Ghrdsdritari C
acid, citric acid, nethanesulf onic acid, ethanesulf
onlrnwﬁntnomspartlc acid, and glutamc aC|d) ;-a salt
wi th an inorgani c base (e”g., sodi um pot assi um
magnesi um Féghekud) iadndshrabemuekchange af sal pracessan

. organic base (e.g. , nethylam ne, ethylan ne,

20

25

et Heol BrAdRe, 25T Ha9 divd t@ﬁwuftlﬁ*Srte)embomN@mmfumhe
salt and the like. Still further, various hydrates,
155 oI RERTRT At 4™ | i ne pol ynor ph| c forms of the
compound r presen ed b t he for salts

t her eof ar 8P§8 n&Fu eTSF S%b % %? gm% DY et

LPé%%ﬁ#%.éL Io%éggﬁﬁb%%%p%lrec%%%%r%%n%nt%x&%
direction of the photosensitive drum according to the
first embodiment of the present invention.

- 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
cartridge as seen in the direction of an axial

direction of the photosensitive drum according to the

first embodiment of the present invention.



produced using the characteristics based on the basic
skel eton or the type of substituent thereof and by

wappi7yosmg2var i ous known synt hesi s net hods. Dur Pag/Jrive7/050622

o

production, protecting the relevant functional group
with a suitable protective group orreplacing the

rel evant functional group with a group that can be
easily converted into the functional group at the
stage of a starting substance or an internedi ate may
occasi onal It gheeelfl et avacdependingien bReth¥pgrotethe
functional group in production technology. This kind

of ¢antctidgal agroen Ny tie! dides cf fun ex@gy exxiam no
group, hydroxyl group, and carboxyl group. The

pr ol ece¢veoyrolptieorplsocds end ncte ahadm graatgrdiayy to the
i ncl ude, for exanple, the protective groups described

i n fProt cohvdingnupst | therpesentSyintvrgiion.3rd. Ed,
1999) " witten by T. W. Geene and P. G. Wits,

and one of FLRE&E Shésl @ BAKyPBetsBReried afidthseprasess
necessary dependi ng on reactjon conditions. In this

ki NP HEIRo T desit r Koot acapmsEnepttal ide
by int duci . th tecti , b . [ t
et Oh ARPBYETE A nat i he T b MEEINETYT oup as

, [ h . i nt i red
aroup. 1w ERGERE RO RS P e o8t FFRut Bl g B e bESoess
aCCOlEh 04O e ALLSAR HEILILGR. D rggcrogaéti%%d £ the

i ntroducing a specific group or by carryi

107 €afi+Of &8d A die: Al et GRMOHAG, igRy esent ed by

the formula (1) at the stage of a starting substance

or an intertgdirat el Sk Berkpetbeveaseefofhene process
above-nentioned protective group. The reaction can be
carcdedrigige uss reparethons K mowntdrd viheseisle ldedriding to
the art, such as ordinary esterif ication, amdation,
and-Re hiddr it i esrhodiee retb brteey irateismmg: skt onhe

. specification are asfollows : Pr: Preparation nunber;

i5

20

25

Ex: Exanpl ElgukBelt? S6racpareprechevecalewtefictiue eprocess

Rf-%ﬁgag&Pe number of_ an Exanple to which reference
was® Thé st 550 catéd IV inge sieleepgrording to

o Tt Uit R M o Yo gg6td cdescr | bed

e el e anat RS VAL LG LS.

22 {jé/%[(;i?&%%fga%g tt%aé s:g I—GLHN%O%}\ ?:1]; lﬂl]::o:ng-\gr:r\i@i%%; shatas VR4 %E;at o
the first embodiment the present invention.

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

Figure 15 is a perspective view showing a force
receiving device of the process cartridge according to
the first embodiment of the present invention.

Figure 16 is a perspective view showing a force

receiving device of the process cartridge according to



magneti c resonance; MS: nmass spectronetry; (MH) +

c(MFH) +; (MeNa) +: (M#Na) +; (MH - : (MH . <First
wonrow@ssH2[ wherein RL, R2, R41l, R42 , R5 , M ardTEPEN®050622

as defined above, and Lv is a leaving group.] In this

process, the conpound represented by the formula (I-a)

and having a | eaving group is fBacted with the anine

represented by the fornula (1-b) to produce the

conmpound according to the present invention

r epries et @ck e ity 2 thld) prdereavu g giup Lv

may i nclude hal ogen (e.g., chloro and brono

sul fonyl oxyigerg. 17meshangspbpe O0YTOXYicRt SRdesM fa force

onyl oxy, benzenesulf onyl oxy, p-tol uenesulf

onyt ey pikng tdeobiery erfesiid payloexy, cand tidge according to

| uor omet anesul f onyloxy) ; etc. In Step 1, the

| edhiengf yraiupenbodifmetrite odforgheu patesemte seviead iloy .t he

formula (1-a) is substituted with amne. This reaction
S5is carri edFagurand®riat avsphepect pressive showimera force

pressure in the absence of a solvent or in the

pr eRGRIE 19 L5Ticeamie e weRcess ThRatgdidgenacegyding to

i ncl.ude,, far exanple, arag i ¢ hydrocarbons (e.g.,

toﬂﬂ&%éﬂﬁﬁﬂif?ﬁggg-Fnﬁefﬁh S BTG Senkc dNFREtARE - net hy|

et hyl ketoneg): ethers (e.qg., diethylether, tetrahydrof

ur an (THF),ELl ngagg,l%nﬁ %?%?$E&E%¥%a%%ﬁw;S%ﬁ%%m%|% force

. net . et | Et 2 [,
B L
1ohyadrcar DANS oy dtimeditC O rt‘ﬂ.@eg%%%%ntl invention.

2-di chl or oet hane, chl orof orm car bon
tetrachl or rdghiecaget 08I 4 rhéLspadf OFd Oy SOk Ve Wid$ - force
di met hyl f ormam de (DVWF),
1, Fratietetimg de2ricd d&z elhiediprores sNcaethybpyr bekbdantg to
(NWP), and di nethyl sutf oxide (DVMSO)); water; or a
mi Xthe efiofstt kedbedimenits ofr e¢her albkeenhatint/batieact i on

. is carried out in the presence of a base, and the base
may i ncl udBigebe ekahpl@, Pedkeddneve arbonatlesiirey g ,force
sodi um car bonat e and pot assi um carbonate) ; al kaline

LS hy dfiSsgencdiboieaies o, ghe psararshyarsgédesr berardiagdto

o e S GHP LR ARG Pde CPén A POFHSSLANEL LB o)
' Figure 22 illustrates a process cartridge
according to the first embodiment of the present
invention wherein a first force receiving member and a
20 second force receiving member are worked on by a first
force receiving member and a second force receiving
member of the electrophotographic image forming
apparatus.
Figure 23 is a general arrangement of the
25 ' electrophotographic image forming apparatus according

to the first embodiment of the present invention.

Figure 24 is a general arrangement of the



tertiary amnes (e.g., triethylamne, tributyl am ne,
anddi i sopropyl ethyl am ne) ; organic bases (e.g., 1
wo&eatioarabi cycl o [5. 4 .0 Jundeca-7-ene, pyri dPA&JPENTI050622
| utidine) . However, an excess anount of the conmpound
(I-b) can al so be used. Althougﬁ t he. reaction
tenperature differs dependi ng the type of a
starting conmpound and reaction conditions, the
reaction can usually be carried out at a tenperature
apps PXEFBESh YL S FPG NG f 1B @ind MR A 4QdM8ng
refluxing tenperature of a solvent. The reaction can
al sgo ushial fyrve sassdateutof ntidoaRsancwwint ase,
such as sodi um hydr oxi de and sodi um carbonate, in an
or gani ¢ solfdemire 2értist @ ghecredchireangsmehtasfNthe
, N-di ret hyl f ornmam de and N , N-di net hyl acet am de,
undeleabbopnttoengent ureage Feming.apgprezddis iagmondiang
am ne represented by the fornula (1-b) can also be
usedlo akha Shrst terebedinent ehetheduiewmt Ruriendimi e,
m crowave irradiation can also be carried out under
heating. SEHIUTRUFEhEE, at HENeFaacBrEANggReAF st pEhe

carrjed out. by a coupling reaction using a phosphorus,

¢ eaUbRt E EQRRAL Q@ aRn t o LRagkc S PO TR HPh Ao ding
and_a pal |l adi um cat al yst., such .as pall adi um_acet.at e,

"n FRet DT ekbhie SPoSHIRLt A HS P i At

For the re L Qn, oi~t sl i.bl.e_to 1k hods.:
descri bed ?EEF%% 5ge6§§§§?§%%,g)a%ropﬁgaéggﬁgFg %s?lg?t

10t her presegbp $Pe&t{ b ahdie Or 2 PEBI NPUsy Sidndi dig-dihose.
The conpound represented-by the fornmula (I-a) can thus

be @hiIesdesntish ot ke oy @t thodsveidiods obvious to
those skilled in theart, or the nethods described in
t he ref er etdeguaxansl edlastirhecbxanpkesndf foheepr esent
specification or nethods simlar to those. (2-a) (2-c¢)
(| -2yplivberedom RAMLER, ot RA2 gcdRydiManth lhhearfe ras:

. defined forgoing. ] In this process, the nitropyridine
coWﬁ@%ﬁ@lm%%?e%gni%@ bYeI¢Rt forRIELER-a) is reacted
with the am ne represented by the formul a (2-b% , and

13 he Ieavin&ﬁ@Péﬁngtlﬁhé PEESRECHOEPt VHRW) 9T the
substituted with the am ne to_derjve the ,
ani %i)%‘i’??%&‘/%%‘?ﬁ%&bjoﬁpﬁ%%e rEprEYEh B TP T ¥Rt

used t o .pr.oduce. .the :

(2'€3 £ ghfigg{igﬁg é?%%ﬁ%”g%iéﬁﬁ BIRAHY gitvention:

conpound™accor di hg ¢ e prese

fepfese”te%i%%r%h%ofﬁgnﬂ'@e&%@%&tive view of the

electrophotographic image forming apparatus according

w

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



The nethod used in Step 1 of the first process can be

incorporated in Step 2-1 . The am ne represented by
woheo7fostoanl a (2-b) can al so be used as a salt PoegrWN7/050622

for the reaction. In Step 2-2 in the case that -R2 is

-H, an imdazole ring can be constructed by reacting

an orthof ormate, such as ethyﬂzorthof ormate, in the

presence of an acid catalyst. It is desirable that the

nitro group should be reduced before the orthoformate

is Ysgdriggethe s€8¢t] ONchEUrtNer Mrs o s, et hadl to

be used in the case that the conpound represent edby

t hephotovbas{di?d dheheidcofing tWtthd] 5 sy e ized

may include, for exanple, the nethod in which the

am o gheuprefetrheicospoitd, repneserdechdyart M dQamdmd of

(2-c) is acylated in advance, the nethod in which

t et thal kyroe t hecat bonatreendre @l dfy | i s tdr sy ata-tirsi dge .

used instead of the orthof ormate, and the nethod in

Swhi ch car b&dgnire 8di dsor sarbogykilcvaanydfi dbei process

reacted with a strong acid, such as sulfonic acid.

TheS2TaE+#PPs2Tatrde Barthedvinl iH reddlaremt ithert to

the reactions or ié;the absence of a _solvent, under

r

anbPRAtOTFHPEr B Urd i IREATHP D uide Hesti mybasdment -

o, e sE it TR o T gl g e of
' tq th , t .

Vet 5% Gor Beeny B By G RO i S e S A G

10a carboxyl rgeeuR B8 uyged Qécéiéﬁgitkfgwcgfpg#gdp£8bess |

produce the conpound according to the presen

| nventt edge e e di P Hdh e firimy g dck-idn of Rpet ep 3
, the carboxyl group of the conpound represented by

t hepHorordes (3w dunf eatdadivid it can haz ifdatsitorRdgennent
such as di phenyl phosphoryl azi de (DPPA) and sodi um
aziale, the morstrtucinwemt inirdazdllart ratig@eeobdicig tion of
- the so-calledCurtius rearrangenent reaction. It is ‘
adVviditt dgeots tanalving meaddoef $heaprioes seutcair rtikge .
presence of ~a base. Usually, triethylamne, pyridine,
Letc. can bEldYER A8 Albuskrabme @ hedaeheyieperanide in

carried out under anbjent tenperature to heating or
un erﬁﬁﬂ?ﬁﬁfeﬁﬁfﬁﬁﬁ4Q%a%ﬁior r {7 phScddEst] wher ei n

RLeﬁ%%df%%%t J%’thé %ﬁ%s%%taﬁgv%%tQ%%[ned forgoing. ]

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



In this process, the carboxylic conmpound represented

by the fornmula (4-a) is reacted with the hydrazine
wdeniatisze represented by the fornula (4-b) tecobrPawomnos0622

the hydrazi de represented by the formula (4-c). From

t he hydrazi de, -the conmpound according to the present

i nvention represented by the f ornul a (1-4) is

produced. Step 4-1 can be carried out simlarly to the

reaction in which the conmpound represented by the

fOréyé@tfépﬁétéﬁﬂaﬁﬁfcCQﬁ@Q@U§N&%&[5%%Hé¥¥éﬁét55%o£di g

formula (4-b) are condensed by am dation. The conpoun
(4-8) tha becos@dersodihége G€itthd Prdad eastdiioand
the reactive derivative thereof can al so be used for

t he reacti digukhe 4ledct iavegecterbratirvengbmthe 6enmppend
(4-a) may include an acid halide (e.g., acid chloride
ande detur oploot deyaplahc ofhgrar fomstrer Ampagatumetdydording
ester, ethyl ester,and benzyl ester) ; acid azide; an
Sact Foatld e’¢enrdwemipodimsgalt oxE Bere atrd serdl & n(vdoBtion .
p-ni trophenyl, or N-hydroxysuccinimde) ; a symetric
aci d anhydfi@&Tes 4 %ﬁéuﬁéﬂfetaﬁhwrPﬂerﬁmﬁnaof a first

hal carbOﬁglic.acid al ky]

carg%ﬁ%?e3 DY FPE Hat PRYUSISTR fd%ul f onic acid

 phothrar it PR e S SR T e e s s
re I O W b POy, ﬂﬂg@ﬁ chl.orj I .
N—ﬁgék§$%¥%%$$ﬁﬁige; é%c. gﬁft %f ggﬁﬁ%%ﬁﬁqflf?ﬁtﬁqg'

10reacted i nrtigerkoum ok anfr€e,acldrOonr g Céﬁd?ﬁéfggyén of

isolating the activated ester, it is preferable to use

a_comslefbisg Bgers  agpcicas o GueirOdCAHRod itd ¢

(DCCO), 1, 1 '-carbonylbis-IHimdazole (CD),

di pheryh g hasphbindntaze flec HORRA)sertt dinkygphasphor vl

cyanide (DEPC) , and | -ethyl-3- (3-

di et hyl anFagprepyk) isarbodililnsteahycn ochl o i slee f&HDGN of
. HA) . The reaction is carried out in an organic

sol Mt isdy tfanre mepldaatiion msudle ras deairdgegated the

hydrocgéfon , _aromatic_hydrocarbons, ethers, esters
15(e.3fC0ng o tidisqite)of ddet drrasante inmemtisnd DVBO,

under coolhga un?gr.cooling to _anbjent tenperature, .

or under ahbPBAE fanpBr aPutLLPBERREIPMEPT A%t HRRRFFEH Of

oYL SRy IR TR L
SO SIS JRAY Yhedeht] Tnvention.

Figure 46 is a sectional view of the process

ester (e.g., .alkyl halide
ol e

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.



occasi onal | y advant ageous that an excess anobunt of the

conpound (4-b) is used for the reaction or the
woeertosod2zi s carried out in the presence of a Bas@pP2007/050622

such asN- et hyl nor phol i ne, trinethylam ne,

triethylamne, diisopropylethylamne, N

, N-di nethyl ani | i ne, pyridine, 44 (N, N-dinethyl anino)

pyridine, picoline, and lutidine. Pyridine can also be

used as a solvent. The nethod used in Step 1 of the

first proc n,he e <Fj £t
pLocesg> (%§§y§%54g)l%?a%%9§£?&hgrEQS§E§HaéQgi b£ Q ©

ando M @ €s asatiedi s AP Rrl ik SHitAable ectlon of
substituent. The carboxylic acid represented by the

f or i apiSedJerisi o vardeaine h uliGly @lo aafe ke dyepar ed
using a marketed product.] In step 5-2, step 5-4 and

st epnediiment esCtilon gioyseronsimweit g an Iaxadirazdg a
rlgg at R5 is carried out. In Step 5-1, a reaction for
Ssy %@@¢z¢¢@ﬁ¥ﬁnm&ndﬁﬂ%&ﬁe&ﬂcﬂhérpnnddas cardiodiylgec
acid represented by the formula(5-a) is carried out.

Fur t her mor 19t KE ﬁétéﬂhﬁétﬁﬂéeﬁeéré@@hi@dabyVih@ of the

fornulaf§ Cé%ﬁca‘n al so be synthesized fronlthe
carlbid3GETe @s%rﬁet.fd‘ By tHe Periadl sigmodion phe

[ hagid hethsre gl B0 RRlB Y e e S%@&eamdgfs
o ar FREA A o VIR I Al 340312'? St r‘?&lnﬂna
1007 gAY Lo B Qié':}&%ﬁed J0 3V ?%0 es%e 686410

Step 5-5, e aromatic nitrile ¢ und represe ted b

the formul @lgﬁrg)soslwast@gtwg 949{9&{&9%{1 a?% the
a e

obtai n hydroxyam di ne represented by the fornu

. e aided Hyloxansadiima i $Heasked wltrlécttli%n of
carboxylic acid represented by the fornula (5-f ) t

pr dohue ephdie seorgiduinvg atrenr dicag tdd nighe opre@geRtecond
. invention represented by the fornula (1-53). In Step
5- Bmidrbinegdc tifort hei hrefseed Hydremailoani délastrating a
hydr oxyl am ne hydrochloride is carried out in the
15pr difice 15¥Ced Hase daieeelpyf the pyocespasiaditmédge.

represented,. by the formula (5-e) can be produced.
‘ P 1g¥re gl fs a seétlo%al view é% a process

cartridge according to a third embodiment of the
present invention, illustrating an operation éf a
force receiving member of the process cartridge.

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

Figure 33 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.



The reaction can be carried out in a solvent inert to

the reaction. The solvent may include, for exanple,
wabhkoewhsis2(e. g., nmethanol (MeOH), ethanol (Et OpET/JR2007/050622

2-propanol (iPrCH)); aromatic hydrocarbons (e.qg.,

t ol uene and xyl ene); ethers (e. % , diethyl ether,

tetrahydrofuran (THF), di oxane,'®and di et hoxyet hane) ;

hal ogenat ed hydrocarbons (e.qg.,dichloronethane, 1

, 2-di chl or oet hane, chloroform and carbon

tetrachl ori ' ot;i<C S Ql Ge
. 3-di met hyIE?i sl & st Tonal BEs, %{‘é@ra’sess
m xtarer g heseordlsnal . 119 cobots ansusedd Ur the
reaction. In the case that hydroxyl am ne hydr ochﬁ oride
i s psesefitr ihhent bact | DN @st Sesioid batk aly@tidn icr a
preferable that the reaction is carried out in the

pr e§ence bécelbise,mamoet hef base pwycddxc|dide. rifdye.
exanpl e, al kaline carbonates (e.g., sodium carbonate
Sand pot assiFiguger Béndsep seakkahrhevihydr ofeacarboaases
(e.g., sodium hydrogencarbonate and potassium

hy drdHeRtag Dot eFen al ko elexxial gliresdiammatetthexi de,
sodi um et hoxj de, and potassi umt-butoxide) ; tertjary

am MESTLREGS YT Y A FREGE diq Sofiopile empahimes)t
| untecR TR SR T Tt kSRR & it  he
[ eALLLONA LIPS A U & L1, depandiig qa e type of

a starting npound an 1170 t he
10f €eaction C@ﬁg%§%a%%yigeaCQEEEggnQ?t ALy a Feppsratyre.
approxi mately rangi ng fromanbien Yenrper ature Yo rhe

r ef danxt QG ErPDer sddn e il sl antys yHRE 18agtd pcan
usually be carried out in the presence of a base, such

as ol ke st hovatdsun madb @GR It TV &Rl e lhbc® iment
the reaction, such as nethanol, under anbient
t enplerdtarere geteatn vegnt iStrep 19-161 6012311 3igS aoff olrve
- stages: acylation of hydroxyam di ne and subsequent
cycieGRitViorg deteldentadt rddi atreyresdu clang rielgkeod i n St ep
4-1 can be_incorporated in the acylation in the first
15stage. Howew@Hret hé ieadt pentienasual¢y chrthedouess
under anbjent tenperature to heating, or under heating

“anFFE IR S AR YA I8 a8 aln dikecsdesnafsthge can
oy RS PHe Bt 1P Sl Eoshenturner b cRent
g? A ggﬁ%éﬁ%%ﬂgﬁ§j%&%%&%%nenqlqh% %%%inbnthgeng%%ence

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.



base. The base may include an inorganic base, such as
sodi um acetate, or an organi c base, such as

wdioemgrapyl et hyl ami ne . The reaction consi sti RGTAP20011@50622

5

10

15

20

25

two stages can be carried out by one operation by
performng ordinary acylation and then by directly
heating the reaction m xture of® by carrying out
reacti on under microwave irradiation. The sol vent may
i nclude, for exanple, aromatics (e.g., toluene,

Xyl ene, a'(}?iﬁ.?fé. Hde)g aetédkerrﬁe(cecigre Wikt Iy chré?brocess

tetrahydr an, dioxane, and di et hoxyet hane)

hal.ggenatigd Bydbeaanhors Lerdrthdembbaiesert hanechd

, 2-di chl oroet hane, chl oroform and carbon

Eﬁﬁ&@@ah@r heekntiaeet @Bi ebherrapr ot icisel yeaes (e.g.,
, N, Ndinethylacetam de (DVA), 1

, 3-di met hyfrtQaten éaziod i ai gearte o lmatite @ rolpmdaes s

(NVP), and DMSO)); water; or a mxture of these. -

Al thatughdgke aceactiiog tenpesakthecubpficmentepéntibtg on

the type of a starting conpound and reaction

copdietseans invieatieact i on can be carried out under

anbi ent tenperature to heating.[wherein Rl, R2, R42, M

, and Lv afed%ke def i hed? atRfeloTie Yt Yiews it difise process

substityent .] In Step 6 in the casg that the

co Gﬁ&dﬁgpP§§€ﬁ@é@gb§otﬁ@eféFﬁgPae §9g}mﬁg£r8£chﬁ

with the primary.an ne represented by the fornul a

(GPEfFeQFtéPvﬁﬁﬁ&OQUbstitution, the oxadiazole ring is

opened to u ] h l.ong, rdfghel
reaction C%%ﬁ?%lé oﬁ% g%s%ﬁ geg Clgrﬁ%%t‘g%gﬂl can hbeerberoce,SS
| QAR RRIKINA RS thhenkeagkian cfBBELhbABSo £ ThRe

reaction can be carrying out under anbient tenperature

t 0 prefdait navieeaemat ure. In addition, sonme of the
compounds represented by the formula (1) can al so be

produced fFbgutdes¢onponnse@coorall ngidw dhetlpr gsmmdess
i nvention produced as described above by appropriately
comBintimgiger ecessesings dal theusaatby emhodémekil pédtha
the art, such as known al kyl ati on, acyl ation,
sulPEsant dmvesti®at-i on, reduction, hydrolysis,
deprotection, hal ggenati on, and Manni ch reaction. For
exanpl e, WhEALEReO? ohPoURE BRIt Ty YR-U IRF (7 &yeifiess

conPRT R GFATGEY (Fe FpPSUBHE ROCHELOR Gher of n RS
SN A SR G LS e U
cartridge.

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 is a perspective view of the process
cartridge according to the seventh embodiment,

illustrating the force receiving device of a process

cartridge.



Koza (Courses in Experinmental Chem stry) (5th Ed.
2003)." Moreover, when the conpound according to the

wonrew@siosz nvent i on wherein R5 is hal ogen i s predugrmo7/050622

fromthe conpound according to the present invention
wherein both R3 and R5 are -H, hal ogenati on can be
used referring to the nethod dédcribed in "Jikken
Kagaku Koza (Courses in Experinmental Chem stry) (5th
Ed., 2003)." Still further, when the conpound ‘
according tmdie HEsents b@%@bb@@v@h%&@wo?tp@ rocess
| oner al kyl substituted with a group selected fro tﬁe
gr ouprtonayet &880 881 AN (H1Wvese Bkt )enddt diGnerth |

(lower al kyl) am no, and cyclic amno is produced from
t heitbupbuatingcohdi Aigrte tdeepriaserdevinverdf o) process
wherein R3 is -H, the Mannich reaction can be used
referringdge-t he net hods described in "Jikken Kagaku
Koza (Courses in Experinmental Chem stry) (5th Ed.

2003)"; C. Mannich et al., Arch. Pharm, 1912, Vol.

10CaNa g §Pa BdY aNE€- 1 91 SYbSEqURNt s A AC

250 E . 647 J . H. Brewster et al., Og. React.,

1955BESH MOPE FOR CHBRYENG QUT TH{E RE/ENFIENReact . |

1942, _Vol. 1 .. 303; K. W. Mrz et al.

Phar Wt 3¢ ﬁ@ﬁﬁé)mﬁﬁt]ll, p . 505; etc. The processes

capabl e of i ng..usual | y..used by thgse skilled in the

art are no€$¥§%%%ﬁ? e%ofﬁFgPﬁssc%npo ndtQSCBFaFﬁﬁsto

thecpresente i YENLAON 145 8 J -

[ nt%r medi a%%sgr?or nmed %ﬁ%%%lg&{)}}%%a&%nl% $gnea %er ofcoersf%lélsg
GRERY e GMmgnd

produced as described above is in a reeform or \ !

subpessegt t onseht:d@r M ng processing using a

conventional method and isolated and purified as a

salt thereafigutle 1i sbbaki an abdcpubphbtaytOPhateimage

carried out by perform ng ordinary chemca

opefFaribng, apprete Fss efaac td rpmdon eehtuhat iapmparatus) 100

evaporation, crystallization, filtration,

r ectFyRtaling apreres anek varidaes tigreg mifdges) 50y, 50m,

chr tography. Various types of jsonmers can be
15 so§ ?fed5g@§ féf%li?w%wgytm@%q@-ergh@ecaﬁtrldges 50y, 50m,

20

25

physi cochem cal, properties between the isoners using a
coﬁ%%ﬁti% |C?R54§RLO¢qﬁC%8amﬂ9%£e & SldOsnico Lgitk tteme T

can verted into an ticall ur e i.soner. using a
geng’eg‘fec]? ceelg i 'c I?ae%%rch icooﬂ%ﬁbt &?}{f g(ﬁ{?W SFEPETd rmsvR

o et eorer A P g ah B BeRR, e
aci HewdIdb &) ! ardHd & BR19. a@ggure 2 1s a sectional
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]
As shown in Figure 1, the main assembly 100 of

the apparatus, the electrophotographic photosensitive

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



subjected to optical resolution. Furthernore, the
di astereo m xture can be separated by fractional

wonywialdsz zat i on or various types of chronmat ogrPapliy2007/050622

for exanple. Still further, the optically-active
conmpound can al so be produced using a suitable
optically-active material. The pharnacol ogi ca
activity of the conpound according to the present

i nvention was verified by carrying out the follow ng

t estexpbesd evampke1lserd LNhi bj L] t.Th AK,
i nhi bipti on test was pgrrf ??ﬁgg gtsL 1322@??%%5 f);e(l %wgor ance
accerdhnghtoimhgenetbad10hyOkhanl 96t ak :

Preparati on of hunaanAKBPlﬁJ,ri fi ed human ?Jlrlf\il%}k%%hs%o that
dongilechasspakihadedehtonn@aesa aBeoseirereesn e surfaces.
(Kobe, Japan). This is obtained as described bel ow

H sThggelattkparands aeteavheimtges herdt develmoéd aby t he
796-1124 (C-termpal) fragment of the human JAK3

br ofEVRLPRERESEPShSRBNBAT 1HNM D00 Sinagxpr cdsesl asidig
bacul ovi rus exg{lessi on system and then purified using

Ni - NPRISPT i Rt YRR oF BRRCERE Berat wEFap®s . of 2yhakasur ement

f Lvity A b t ,

gi o#ﬁ@f%%éﬁ%ﬁ%‘?aﬁj‘g‘}%g ( {3? iﬁgf?mi%@olm EPEthe -
X = - T TI TUTE, . I NC., Osaka, J d
arraan el PG EE LR o 10, W 04 COHST everies

. 5L Rg; De - , d T W sed.
5 @@P%@éﬁ%‘@ P 9&%5&@?&;@% alle tﬁ?”%\"éa??{taq";s’aezéiﬁve

Nor mal | vy, m. of a substrate sol

10buf dieame 0RO @) N3O, 620OM B jotd s Lé/&i:)u e'trglgit n;té:;aﬁllzs%gei\ﬁf@d

ATP, and 25mM Mgd 2 ) , an assay

Ml ofita shbstencerdo belt esd edrnanda2Qehl. heaP B0ZYIEqe
solution were added to a mcroplate, and stirred

suf fornehtdy . th teranswabaidion 1@ iahinis ASMRer #ULe e
for 'one hour, the plate was washed with a cl eani ng

bufHeangBonviailer HOlompte Tois rEmomd iMaCina t&rQ2% Bweed by

+ 20),, and a_bl ocking buffer (a cleaning buffer

15P!

cont2f N SR HBBAE e seraanialdomeans )wasTaddedrt orf hehe
al; €. After incubation at anbient tenperature for 30

i nut &8, e Hlﬂkc?c%a&g B dednds ithgpfdd ingndnan 6

HRR- PY:- sol utj an_.(obtained by diluting HRP-PY-20

sollulﬁlolﬁa%vﬂgt i tq{ew& Kig-SBufingr a5d6 xdingesplias

ad f t.eri nc i on at, anbient temperature for 30
nigﬁ?ggérbﬁglglgggEe%n here, by applying heat and

pressure on the recording material P, the toner image

transferred onto the recording material P is fixed.

20 Thereafter, the recording material having the toner

25

image fixed thereon is discharged to a discharging
portion 9 by a pair 7 of discharging rollérs.
[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



was washed four tines, and a TMB substrate sol ution
(Sigm) was added to the plate. After incubation at

waniz@stose enperat ure for four m nutes, | M sul fBRCTOPHOT/050622

was added to stop the reaction. Enzynme activity was
measured as absorbance at 450 nm The efficacy of the
test conmpound as a JAK3 i nhi bi tot was expressed as an
I G50 value. The I C 0 values described bel ow are
results obtained in the test. The results of those
testenanensfiovherBihhgrdadl rdrend @bl n loadh3ther, the
inhibitory activity of the conpound of the present
i nvénfliloningl tebsryptibhewit hate theds osmoyngs acsorgi ng
to the present invention has inhibition activity
agarastridAdl8 afd.is useful as an active ingredient of
an agent for treating or preventing di seases caused by
undesi r abl erhsy taskitd dgiegBdly tinadsdiessaophpeogensitive
ction during organ/tissue transpl antation,

rej
“aut gFH’ﬁuﬁ@' dPEe&a’es, neart stk bpien ddremhidtissensitive

Al zhei ner,’ sdi_ sease, and at herosclerotic di sease) , or

di s 5&18358au RF 5Ty Meensy daiclvelesi gngharging roller
t kSSI . g. . and | eukem o
addr i SacoRopFad e EEro e megas | THh litiahing
t Lyl : di,ng to,th )
vent T 5a P AELE o M AR A s Bl evoris g amie
fol tomiag dh seasseioditey AIATIRRAIGAl LOPOSIL on of
| |

t he present invention conprising I tor” such

10as dbecToPPOG e (dhedts UsRfd £ A td?'fegzﬁéle ﬂocto%rens&.tive

prophyl actic agent for diseases or con ns cause

by dmates3® abdred Oyt aKiatke S PMRINIIAISHLCHDO b1 SUER Pheans
rejection reaction in organ/tissue transpl antati on,

aut & rmierec di e asssi dwslt e ratrepiad rdefg®in tihs surface
Al zhei mer' s di sease, atherosclerosis, tunors,

nyePones Rirk¢wanaitiiveasimxeds.i f Ted bekowidgej BOYI on

" reactions by transplantati on of organs or tissues such

as THEPHERT 2 IGeyniy \Adr ansore demedowingkiumit 41.

cornea, lun ncreas, islet, small intestine, |inb,
Yhus (fu?ﬁﬁg%fﬁ?ﬁﬁ%WbéVFéﬁral di sc, trachea, myobl ast,

20

25

cartil age, jetc,; and graft-versus-host reactions,
fol | owi ng égnéh%%?r%ﬂ/%+%ﬂ§%§a€td¥$@h@he drum unit 31

contains the photosensitiye drum 30, the charging
means 32, the cleaning means 33, the residual toner
accommodating portion 35, the drum frame 34, and the
covering members 36, 37. One longitudinal end of the
photosensitive drum 30, as shown in Figure 9, is
supported ;otatably 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
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



aut oi mune di seases such as rheumatoid arthritis,
system c | upus, erythematosus, Hashinoto's

woOhyo7asdisti s, nmultiple sclerosis, nyastheni a graviB007/050622
type | diabetes and conplications from di abetes, etc.
Furt hernore, pharmaceutical preparations of the
JAK3i nhi bitor, such as the codﬁgund (1) , are useful
for the therapy or prophylaxis of the follow ng
di seases. Inflammatory or hyperprolif erative skin

d'§%ﬁ%§%ua&n%%téﬁﬁguéfnéﬂéf8§hﬁtf98§e0§4 As shown in
i mmunol ogi cal | y-nedi at ed di seases (e.g., psoriasis,

at @Riyerder wat i, Soneonbagt tdgiAALI &4E, oECZE@HtOId
dermatitis, seborrheic déermatitis, |ichen pl anus,
pe@nbt@@%nsbmhh@uarnmnpblgelgroemddernbtysaSCbuplbﬁ@,
urticaria, angi oedema, vasculitides, erythem, dernal
eosicbplri Bi0a, foupuscedythgnat dsiisingchercal bpecratating
areata, etc. ); autoimmune di seases of the eye (e.g
5ke¢&ﬁo@®@¢@ﬁ@@ﬁv¢ﬂN§ dvamndl . cdﬁ@@uﬁﬂum&an;mthﬁnuaﬁa is
associ ated with Behcet's disease, keratitis, herpetic
keeageges, Wadhi Al Skeratnt a§se@6ilﬁefapuebwﬁemralper 105

dyst rophy, keratol eukonma, ocul oren S
uI@@Pwns&PeFF9P§esGﬁavéo'§h85hghﬁl ngfﬁ ge’ 58@

R M o (e G

Sar%%t%%%%% t%@%o%%hﬁeBBDEgh§l g&th %P %%rec%ion of

Versi bl & obst ructi-ve “ai ria s I Seases

10 bf QRchi glo, %L %@a'shglwlneﬁﬂ' @ﬂﬁgg&ar@ b_k,nar aemnas%af@e

extrinsic asthnma ast , particilarly

Chi-eRInGAR tieldV etr@mate das bRy ﬁ@t@r, hﬁbﬁo@§§hﬁﬁov1ded in
ai rway hyper-responsiveness, etc.), bronchitis, etc.];

nmuedsamadh wasetioary 100l atfmahkeoappbeagus gasthéccoupling

ul cer, ischemc or thronbotic vascular injury,

i soleier Bdael Theseasasgengenédns,3hets atupponged on the
. enterocolitis, intestinal damages associated with

t helovel fnaemes 34 eakotlsi gnsaBsdndi Ahedpbpseasasiteve.

), intestinal inflanmmtions/allergies é .g., coeliac
15 di seages’? ﬁﬁbﬁﬁﬁﬁﬁsth€o§hﬁéﬁﬁpgl@e§§§t 8ehﬁePPPF§Cted
nas&¥fyt03|s Crohn' s _di sease, Iceraglve col

et 18 A& SaPrer§i SUBPSEEEHs Y Fhes%ﬁ%ﬁﬁ?%

gfes t|on % %df%%nkh %ﬁ% 8%Q e%&% ace O%CEhe

photosen31tlve 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



rhinitis, eczema, etc.); autoi mune di seases and
inflammatory conditions (e.g., primry nucosal edena,
waunbaiosm4me atrophic gastritis, premature menopaugr007/050622
mal e sterility, juvenile diabetes nellitus, penphigus
vul gari s, penphigoid, synpath%#ic ophthal mtis,
| ens-induced uveitis, idiopathic | eukopenia, active
chronic hepatitis, idiopathi-c cirrhosis, discoid |upus
. erythemat osus, autoi mmune orchitis, arthritis (e.qg.,
ar FBEtEbﬁ def @waaécoﬁa@datup@lm«s@méil@o 184 Csupplied
alTergic conjunctivitis. Therefore, the pharnmaceuti cal
cogposhki aaveflophggpPreseat 4nyentd o devebeding floraddiel3
t herapy and prophylaxis of liver diseases [e.qQ.,
i morogeniut adi agasedayer gthickmess cofutine nhomer [ ¢% ethe
di seases such as autoi nmune hepatic di seases, prinmary
bi beaipheiraihesi§acscbér st ndechbbpbgitrellercty, As
partial |iver resection, acute liver necrosis (e
5neéh@yﬁsl@aﬁééﬁr§y9tokhﬁsbe@¥¥%9 Wabat 49 5S %h%%@ %4 the
anoxia, etc¢.),hepatitis B non- A/ngn B. hepat i
heﬁ&@oéPP9H§§ﬁ§naﬁe689|Elﬁﬁl?ﬁrgh?e Ve leRiny n %che

titis, |at t t t h
T Frnea MPar 10a UPEOFFOGTOF A FRY S CRE R Bar e Ty erollen

dliﬁa% v1n§;CO§EVﬁe g%ﬁgeggkl%rp géga§§u££09%% end

preparatlo , such

CogRauad (| ) €l L02L 1 AMA O S Jab oIl natizom wi th

one of nore d|t|on agents which may 1 nclude but

10ar%oﬂ%ﬁlnb”hk%geko6@¥CEHSPQIéB feart 887 ObkMiBansmitting
sirolinus,” everolimnmus, mcophenodlate (e.g.

Ce%'@&ﬁﬁﬁﬁbafNEE@rtbcﬁﬁ% deteldpingatbLLpti g€ar 69 from
brequi nar, |eflunom de, sphingosi ne-1-phosphate
r ecépt aouaddnigshefmbeq. 6L ngiile momlye KRRy 203bext 4§ ,is
LEA-29Y, anti-IL-2 receptor antibody (e.g. daclizumab,
et ¢ikedaro +0B3 langilbodyngély. odkFsdeert. fheApearing
. cell inmmnogloblin (e.g. AtGam etc.) aspirin, CD28-B7
bl de¥itnd Snsice @l &6 CEVEE Bbﬁaﬁa@@b%ngmamla@épﬁ 2R, fhe
CD40- CD154 bl ocki ng nol ecul es (e. g. 4
15 antiB6dy 9o8¢c OF - pFlot eF PV II iR &n Gh“hl‘b tiot Ltreowgded with
AEB- 07 ace amn e upr of en f, O
o PoﬁYilamdr&ﬁ)&laﬁpff Ar1 ARAnphiGR oL, Bra) paERY Pevend
pr [ or_d ) e,adm t
Pt e e HRCE LR R P BT A S AP
Salfer®er 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



different routes of adm nistration, and on the sane or
different adm ni stration schedul es according to
webtentdard2 phar maceuti cal pracitce . The phar maeeutPmwal/ 050622

conposition containing one or two or nore kinds of the
compound represented by the formula (1) '

or pharmaceuti cal |y acceptabl e il ts thereof as an

active ingredient can be prepared using carriers,

exci pients, and other additives usually used for

- phatABCEEyEES iﬁgeﬁﬁiét i ©Nand hek apeMirh Cuatin 44 sfrat i on
can be acconplished either by oral adm nistration via

t abhesembpedl| 8itEapsghesth&F Anwth eSut POYEles Srcumference of
solutions, etc., or parenteral admnistration via

I nt theenplisndrical rpoastoh ad 6 N €edngased with the
suppositories, transdernmal agents, transnasal agents,

i nhahppsrténg. hghe dostiof 36e zonporinehd ssidst erariderche
appropriately in consideration of the synptons, age,
SexPrangctnd pekeion é8kehpparided rurirctedafmun the
Usually, in the case of oral adm nistration, a daily
dosecbElapprexiaki ef yEpam® 14§ ol 3 RNGRIKY Wwith Hee
congound can bﬁagdninistere one or two :to four tines

per SHBDCF b Pl 3aI PORRE Pont /2 Vit it Y HRhgind side. By,
i _an g A iy
Gos 20475 68800 e o EoHe Rty oF el £ ohpotie e Susual | y
be 3aphoLeLar dyoneyL o JuLid PRy I IRS. POf. dax L6, ANy
o Th th al'dtion, a

adul t” pat 1 ent e case of 1n oSe 0

10. 099dute 4, rrgﬁggd@éeil ?ﬁw%f% %4 éfor})ogcﬁe

adm ni stered one to nu e times per

adubtgpagi eptindhes sodigsenamesiid On OrcHse ddvdiing
oral adm nistration according to the present invention

i s uskbtler n42 heofaten odbdwbl i, cyliowitericalgrpyrdies, 46b
etc. In such a solid conposition, one or nore active
i ngaedi the spxetenix@dartivatidledst anedaadid whe
- excipient, such as |actose, nannitol,
gl URBREC ST bkiPe opyim ¢ | uMese, secibircpdial | khe
cel l.ul ose, , starch, folyvinyl yrrolidone, and
Braghest itk M aUnimbmet bst§ i weded inndds dirgatdon eduan
met hod, t conposi tion contain inactive .
add‘—flﬁ?/"ésge% c easu%gjr%?%%ﬁﬁ Ve . [e Yhedissisphing 95 so
st e éﬁ i nt egr afi ng._agent %F"
carpoyrarreToskly creha L iR & eliiany foatoss the
assg Iiﬁ&kf?ﬁi“ gg-&@c§§f bl or pills. na
coat%d W t sug%? olr a fti ranar%% gélaegéjgo ieCCtg%’l é’rcftrécrlio%1 %b
Coagy Ngh SdIPSE NG Rveloping roller 42 can be contacted to
20  the photosensitive drum 30 with a predetermined
pressure. The position of the developing unit 41 at
this time is "contact position".
As shown in Figure 10, the urging spring 95 of
this embodiment is provided on the end which is
25 opposite the one longitudinal end provided with the

coupling member 30a for the photosensitive drum 30 and

with the coupling member 67 for the developing roller



The [iquid conposition for oral adm nistration
contains pharnmaceutically acceptabl e enul si ons,

weabartosoas, suspensi ons, syrups, or elixirs, ardTAPH07/050622

contains a generally used inert diluent, such as
purified water or ethanol. In addition to the inert

di luent, the conposition nmay al %o contain auxiliary
agents, such as a solubilization assisting agent, a

noi st eni ng agent, and a suspendi ng agent, as well as
swegtenecy, flevise ¥ QTRIH GS stAMtkANd SRl G5 cENg
injections for parenteral .administratidn contaln
asefFiguaquépuse Ot i neA- 18P UEIRYISE SRS UL FORSe SUSPEPSIPNS,
or efrul sions. The diluent for use in the aqueous

sol uembas wayof nel fidece f oecexatmd edewi sd i $0 ediedieryi1l
for injection use and physiol ogical saline. The

di | Bendeperined herehra fiver aqueods Solptdaidednh the one

-include, for exanple, propylene glycol, polyethylene

~conids

Syl ytongLpradhtabi ¢nde. from dihe ef it | £ e e rgip (iesagi0n
et han I% d pol ysorbate 80 (official nane). Such a
O? Foaf %ﬁ??ﬁwa(ﬂﬂﬂﬁﬂq1%ﬁﬂﬂﬁiﬁhﬁzﬂyﬂﬂ&ﬂrkmmm

an REPLO YRR WA Rk fip o B 0982,
ot A SOl ot On oot cian
t hrob@dudedacd ef# & detal ndd"g.lurl;q%wttq{e’ Jjelveetq%lé)& Oi;o leg 42

germ cide, or irradiation. er nor e,

10be s ochue gshd o ddits Farve Qfrigt &0 he 30ld d.conesiLians
r a

5stabilizer

and di ssolved or suspended in sterile ter o

st pi¢mswod vent tae omheet kag, Uﬁﬁepﬁir?ﬁnbosf:g?hﬁ ys5e.
The transmucosal agents, such as inhalerS and

t r dhigmesnadentsgarthauseddloditg frenmesf .490kicdihe
liquid or semisolid and can be produced according to

c ok T 1 trvswsl nviet Bdd i thor eranjite rméxeidpbeBtsure .
(e.g., lactose and starch) , pH adjusters,
antﬁ%%ﬁﬁq(ﬁﬁCQ%ﬁ@PQbéeaéﬂede agents, lubricants,

thi ckners, etc. may al so be added as

necessary. g%o‘?h%‘?ﬂ% P sFH AT - i st wiedde X0 dirs

in i o hnsufflation can,be used. For exanpl e”
usﬁﬁgﬁﬁﬁgﬁkgéé@i€e§°£ﬁﬁ 6Py ErEY 988H0539QE§§QFPng

' | ' d b i Ni st d
noapesdend yoREeEy BR8 PBTRER  pENePRL b ikt aieing
OWRAINS r r e . nbi ged. w ,
Bharnacéﬁ??cgpﬁy%ggcggkggféﬁgg?#?gréggghggl%ﬁn£ﬂe fain
assembly 100 of the apparatus. As shown in Figures 9,

20 15 and Figure 19, the force receiving device 90

25

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
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



be adm nistered in the formof solutions or
suspensions. Dry powder inhalers and the |ike nmay be
wdevi7oss4t or single or multiple adm ni strati onBCTAPTI07/050622
dry powders or capsul es contai ning powders can al so be
used. Still further, the devic may be in the form of
a pressure aerosol spray or thelike that uses a
suitabl e ej ection agent, such as chl orof | uoroal kane
or hydrof |uoroal kane, or a suitable gas, such as
canRenidioxirde. 45he grughé ostiext eidadl, usee reycdmt | fisiece
ointnments, plasters, creans, jellies, patches, sprays,
| otdeansl,vieywe ndbes, 76yd soimpumentistoethe Bherdinggunit 45
contains generally used oi ntment bases, |otion bases,
aq o Es1gag imen-caghedus 7dal wifi she, ssgspdngpoas, receiving
emul sions, etc. The ointnent bases or |otion bases may
i nelemper {6y wtdnplhe gpeidperhyltdpa §bpceolf, the bearing
car boxyvi nal whi te vaseline, bleached bee

ol , , ,
5wakl,mﬁbl%xygggygggréiﬁw\%b’éné? et enshaving | they Fietl
\ t te,, st | _al |, | al L,
o R GV BB it SBGqtr b SRS ERARRLES

Al th h..th [ N [ b I

A IRt e ST TR s FERCOERRLY
' [ m.t { L. th ‘

S BTG YR DR cabonkl, 8! wnoesguce

subsf angRs A ithe MBiaeds of Ak BrQdUCisBIa8UER cover the
starting conpounds from known conpounds are descri bed

100y v itfg RirgRanad ifaks a eRdfsaieonnl thee aggapOURgsction
Preparations 1-1 to 1-25 shown in the follow ng table
wereef ptad utedt lhyp ingy ne lilke dar o€spordbrgstiagt ungt 45.
conmpounds according to the nethod simlar to that
desitire bEid-9tn fexar e ckivifiabmemPBESCRl PMHONhPROCESSd
CARTRI DGE AND | MAGE FORM NG APPARATUS [ TECHNI CAL
Fl HiBjceThee qsriasianet nembeit i76h arel gilsposedaappyeesse

. cartridge in which an el ectrophot ographi.c

phétagsen<ias R0 sridmtaifd stadéy &hgpi g Hterrer égﬁaéﬁe on
1oL Shach] PG ooranh e photgsensl L ve dhumanieh,are

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. More particularly, the cartridge tray 13 is

movable between a mounted position in the main



ot her, and an el ectrophot ographi c i mage form ng
apparatus to which said process cartridge is

wdet@olaiaby nount abl e. [ BACKGROUND ART] I n an PORgR2007/050622

5

10

15

20

25

form ng apparatus using an el ectrophotographic i mage
form ng process, a process cartridge type is

conventi onal wherein an electr%%hotographic

phot osensitive drum and a devel oping roller actable on
t he el ectrophot ographi ¢ photosensitive drum are
Unizfds@eh1t @ 0B RIFOE8SS apphirhikdge sdelachabky gieUntabhg a
to a main"assenbly of the imge form ng apparat us.

W tdralwite- qait0 ge%S tdaht butge dbyBBe MAENNMBEBERABARCE00 of
operation of the apparatus can be carried out in

ef fobet apphadttust doser inc@ipearsod. Thereioretatdechat
process cartridge type is widely used in the field of
el estatopldgteodrapyhilé regetf ahei dgasppanat pssitWien the
i mage formng operation is carried out, the devel opi ng
r oldagrt nisldesptd Oy g 88y 0 SOe SR&cBEephOtBEEdphARcthe
phot osensitive drum at a_predeterm ned pressure., In a

coPEHT 198retdFivnd Ss et ERe ﬁp\ﬁﬁaéﬁrasaégéﬁaﬁrlﬁélyo| | er

[ tacted to th hot iti . dur.i th

e RS Sdpat SRR OB A
eve i.ng rollder i.s in_.can o the surface o
phé?lséﬁ3|eﬁvgogfuéﬁgf Pﬁg’pségeﬁéﬁnﬁﬁ§8n8?§s§ﬁrgéraflel

Th%ﬁﬁﬂp%%chw%%%ﬁ&h%u%ho%ﬁi% ﬁ%&pﬁ%ﬂgﬁnbz B?EeHﬁﬁgngor
along termwth the process cartridge kept nounted to

themBid 285ebref JFhenkMastokehdh B9 vaPRRLAL 48, ahhe
el astic |layer of the developing roller may be

defordmedveiloptifigs roQaehs 4200RheRkbar Birky siBYthaSUAL 1N
the fornmed i mage. Since the developing roller is

Cc oIptearplead ifom 1talre tphahes ewsiihigv eideumioa d€vehepeartaydge
be depositedofromthe developing roller to the
phétregendsi-t i VeedecantrSigee $0g, phomosedsi tH Ve areineramned
the devel oping roller are rotated in contact with each

ot Hatcede Wedn eivecaevyl df0ngLoplratpparptus while

being 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
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 apparétus 100. The positioning
operation will be described in detail hereinafter.
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



not carried out. A s a structure for solving the

problem there is provided an inmage form ng apparat us
wonoodusoiaz when the i nage form ng operation i s ROT/JP2007/050622

carried out, a mechanismact on the process cartridge

to space the developing roller_fromthe

eIectrophotographicphotosensit%%e drum (Japanese

Lai d- open Patent Application 2003-167499) . In the

apparatus disclosed in this publication, four process

canbii ¢98s 13k taemRianby MidkethEod, e MBHdrationality

assenbly of the inmage form ng apparatus. The process

canls i1ege P bivees thepPRetrasenset wyehmenben unét

havi ng a photosensitive drum and a devel oping unit

f orcasttppeIigeisn @ Otyh e Sdeay elsopi, ng0kokker meunhgdbipdividually

provided in the photosensitive nenber unit. By noving

a dpaci ndhephatie preeoentdy 100t hE théenappssabhy by the

i mage form ng apparatus, a force receiving portion
Sproyseded in the devel oping unit receives a force from

t he spacing Elate. By novi ng the devel opi ng unit
relative tBefRBErpPGL BSehsFIFSe NerriUmitd Fhdo 38, the

d | opi I f t Pti
i SR e oA BFaRBRE, Lend hor b5 HEseryrRg:
- ti f j t he, d | opi ! f . o
Phot osensi FPU8: dFlim P87 Br G1eet Gt T 1O 1 He ditors L Liciey
fd t .of t | api I te.
tne LRl o R SERRaRd ol LROCEE Er e R ERay
1ot he Pprocess cartridge is transported, the force

recelving portion tends to be damaged. The exi stence

of the foregeresaet¥ingePoriyoms My SpEettdd drawably
downsi zi ng of the process cartridge in which the

el esdraopihad agy aphi e yphotlekens nenbe rdildm afide theay holding
devel oping roller are contactable to each other
andspaseabl & s omveddle drthéntamdetlhé ioni wisdssaptepent of
. the inmage formng apparatus to which the process
cartlvé dipert st etcammly arsuslasiag perEerOSUREhORIqHE 12
I NVENTI ON] . Accordingly, it is a principal object of
15t hels provided on the main assembly 100 of the apparatus
and is rotatable about a rotational center 12a.

When the cartridge is 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 14cl in the elongated hole ldc

25 provided in the tray holding member 14. Together with

this operation, the engaging portion 15 moves the

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



present invention to provide a downsized process

cartridge in which the el ectrophot ographic
wohot7asensi ti ve drum and t he devel opi ng rol | er Parg@rP2007/050622

contactable to each other and spaceable from each

ot her and a downsi zed el ectrophot ographi c i mage

form ng apparatus to which thezﬁrocess cartridge is

det achably nountable. It is another object of the

present invention to provide a process cartridge in

whi b Lhe.el aetrophol o aphie photosensid ivgydr umgnd
~the developing rofler are contactable to each ‘ot her

and, spaseadd effcﬂr@%l?@%%f hes1 v dd mhisey ihen ddhepuided

process cartridge is handled , or when the process

carbyi doguide t Bt pof t @fbotdrel § Do it Vil g HEo mtd ion
.I's not damaged. According to an aspect of the present

i nveasennlyt hed eof stipe cappkech angpr odessheoamt indgegure 26,

det achably nountable to a main assenbly of an

%l ethe ophddographve imabedssran e bppdral oritdm fdi/ml,

assenbly including an opening, a door novable between

a chBsenpbtneqd gpoFeior| STy €t FPEihg'diY i open

position foropening the opening, a fjirst force

appPPEAEPOHA helbEF I Abvabl 21 A% eI diPtet dosind @
fromth ] he cl osi it d
SecORG: FOF CoL oot FEAE1 b renber HOVAtd &' Dy o A v g

Lg;%grfz;{ I’rln f‘o%%"i %es e o%e ' Sa% %h%gq%cgﬁs 38 trrei %g?u%hen

Fistng an efectrophotographi ¢ phot 65ensiti ve

1c{3ad€?{8| aBLRg 501 Lenobon devehon) el ostad i

tent i nmage formed on said el ectrophotographic

phoboseastibye HLg) B4y UsraIngdi SNt Al dHNh$@ £hntal
el ect r ophot ogr aphi ¢ phot osensitive drum a devel opi ng
uni powbi 68 TONL B} NBhé al flc Ueved opd Mg s10| 1 @TaAnchaviteh

is.movable relative to said drumunit such that
deveboprogtadl pertisn nbVahd eibetmeeoadaont &hus, the tray
. position in which said developing roller is contacted
t o baldieyenerophol bgrapds ciphotesdistetiven drunglarmnd in
spaced position in_which said developing roller is
1%pa€€§ 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 description will be made as to the case of
mounting the cartridge into the main assembly 100 of
the apparatus. In the state that door 12 is at the
open position as shown in Figure 25 , the cartridge

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

apparatus in the direction of the arrow D1 through the

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



fromsaid el ectrophotographi c photosensitive drum and
a force receiving device including a first force
woeewiogioag portion for receiving a force from POEJIPINT050622
force application nenber by novenent of said door from
t he open position to the close §03|t|on in the state
that process cartridge is mounted to the main assenbl y
of the apparatus through the opening, and a second
force receiving portion novable froma stand- by
POSiddr0n 20} smpwe BNt Of nsakcloblihgt phoLELohECaI MG he
portion by a force received fron1tﬁe first force
ap pldveaidran orerber doskernei, nthai dngagond portevacebvi ng
portion takes a projected position for receiving a
f o firdem tdre téhec diodrf A2cmoappl coantenchenbeisedynabeut
sai d devel oping unit fromthe contact position to the
spaded qudsitticonl deatsrojléatedTpori ta®nsShevmglhi Fharre 23,
than the stand-by position. According to another
Saspé UTIANEIPPOIEACT Ave HOVEH, atlﬁ@aetb@ 5#9993@801 fole

f orl Lf%ﬁ}%‘%ﬁ%@%@%%b&@%@aﬁ E?&lﬁﬂ? BRRGE: T4 &mvéﬁd the
yatiy C%E%ﬁgfgg'ﬁ;tgftagﬁggﬁéﬁgﬁé &Fuugba do gether

rmva QLY A BSE RS I gglkg ﬁglre%ﬁg é%almgves the

openlng and opern pdsition sai d openi

(11 & .fd frr?érsrak{egr & 61910't'h%atoﬂl%cﬁg‘ﬁe&zmvﬁ%ﬁe%w as

novenent oor fromthe open position to the

10C! Os%?ovnpslrtl jurd V3,2 wire0NGe abee appliiscabived rembae
novabl e by a driving force froma driving source; (V)

MO Wt d SHoh TR tiegn ,d edhae haldje o viaki Ngda , prddessare
cartridge, said process cartridge including, an

el eptirdyph dby grisphice: ipfwitede peirttiive dOUm3, a tdevéhopingd

roller for devel oping an electrostatic |atent image

f orgmeck iom skl th 2| aast ridphdroyzapitiad plstdsandiOffpdein this
. drum a drumunit containing said el ectrophotographic

photesishsi {hihas deﬁ]téaﬁeVQEGhPﬁgm%%b?rmhgcﬁoﬁ%ﬁtéPnEhe

5324, fovel oping oLl o and e s mugble el gl Lve.,
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 bevmade as to the
positioning of the cartridges 50y, 50m, 50c¢c, 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



novabl e between a contact position in which
sai ddevel oping roller is contacted to said

wehemiosoahot ogr aphi ¢ phot osensitive drum and aPepaemd7/050622
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position in which said developing roller is spaced
fromsaid el ectrophot ographic g?otosensitive drum and
a force receiving device including a first force
receiving portion for receiving a force fromthe first
force application nenber by novenent of said door from
t hgy 1 RREMRPSdY Ahd @ dhe tliase Resirtiveesi Boyhesshat soc,
that, process cartridge is nounted to a main assenbly
of B(he iapparmidisnd MreudtansEcaperilngldandta seepadt. to
force receiving portion novable froma stand- by
pogiltd drorayl tnoldereentd iofe ctdiodh .f i Ast showgeineEegwiag27, (a)
portion by a force received fromthe first force
apgind &linrrestber (bwhereifi rsdi Fovecongrildcesion member
recei ving portion takes a projected position for
r el Vihgat oy fSURRatie s édorder SRPRoappnoc ahrél 5O
menmber to nove sai d _devel o %ﬁgﬁ nit fromthe contact

I :

positt iGif R Hhesiatey pd ot REPFLGItES gf9aged with
It bei ng hi gh t th t -b i tion; d

POSHIL Ssas i dh tdiar Ahe standsy agsiLion. endy

Th%soelaair}g%?&g}(%exobﬂfcts, features and advant ages of

thé pres

i nvention will become nore apparent upon a

consi der at QN sQhyhhenf 9%1!;8%”9799%{1%}1&%9 utd€27, (b) ,

preferred enbodi ments of "the present invention taken
| N g Uinedd oibid hhde RECUIP ARG ¢nawores whiBRl Ehe
DESCRI PTI ON OF THE WNGS] Figure 1 illustrates a
genenadnaly afamntdefr an dwed rophebegr aphicibmmge the
form ng apparatus according to a first enbodi nent of
t heeJprsisentpasivteidri .onAsFegawe 2ni Biqusec? pnihe vpewjefted
a process cartridge according to the first enbodi nent
of Rt imresant punmiacoen Rihgurfe 3t [fouser ared igation
general arrangenent of an el ectrophotographic ina%e
f oI tafpardtdns ddomiagatdor PilesPrensegcnent the
t he present , ,
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
the main assembly 100 of the apparatus by which the
cartridge 50y is positioned in place (Figure 6). The
same operation is carried out adjacent the opposite
longitudinal ends. Also, the same operation is carried
out for the other cartridges 50m, 50c, 50k.
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



invention. Figure 4 illustrates exchange of a process
cartridge according to the first enbodi nent of the
wonew@siosz nvention. Figure 5 is a sectional viearab2007/050622
the- process cartridge as seen in the direction of an
axial direction of the photosensitive drum according
to the first enbodi nent of the present invention.
Figure 6 is a sectional view of the process cartridge
as seen in the direction of an axial direction of the
PREHQLRNSIIHI1ME AL UR aehBEd BY 18 ERgabbaslienbadi ment
of the present invention. Figure 7 Is a sectional view
of ddreRIAGRS el isd0goasineenreDat Nendivi €at the of
an axi al direction of the photosensitive drum
acepv@dmagtt @ e idostr eabodisrestiowni iheFpyesent5 to
invention.Figure 8 is a sectional view of the process
camtiguge 185 <éen domneleeidor memben 62 ancaxfak a
direction of the photosensitive drum according to the
5f i rssopemiddiaréetl eof62chengpesenvithvehei sAPPFE§hRE 9hpst
a perspective view of the process cartridge as seen
fréndd Wedasitdd £89896CnY1t8 £he PrPdecERfoBPKREAPNOPLE,

the present invention. Eigure 10 is a pe ective view
of Afie o SCEEST A Py 6285 SEBRCFT BAEPhEDGr FYPgRHEs
accor.di to, t.he first odi nent .t.h r esent
RHE o Riedie e 7s B por BREREPOE SPeRTBr CERY
prQcess cartr e 35S Sgen nen=.dr i ving Si
o 658 SR RSP 25 SRR 2 WP Ed V1D ) e

0] MRt BOUIR RS 12 PELRPERLI Ypekl Busotibheto the
process cartridge as seen froma non-driving side
accardidgpda tilke f ivhet teabodonBahgt Aempeesent moves in
invention. Figure 13 is a perspective view of the
pr ates ficayduiidge fAsheearrbwogra (Fagudei 2i7ng.SiBle this,
according to the first enbodi nent the present
i nwére isuppdEtgure plid icRbaepgrgpdctiiitb vhewedbnghéed hole
process cartridge as seen froma non-driving side
acdoidiadga geceives the force in the direction of the

15 arrow y2. Therefore, the 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 61lf 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, 50¢, 50k to the



the first enbodi nent the present invention. Figure 15
IS a perspective view showing a force receiving device

wohod7ws1gae ocess cartridge according to the firBCT/JP2007/050622
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enbodi nent of the present invention. Figure 16 is a
per spective view showing a for £ recei ving devi ce of
the process cartridge according tothe first enbodi nent
of the present invention. Figure 17 is a perspective
vi ew showi ng a force receiving device of the process

cardosiidgendeeoidintd dng tie af bEsthenbadihnepsefblyheoo of
present invention. Figure 18 is a perspective view
shakiengppafrartass .r ecei vi ng devi ce of the process
cartridge according to the first enbodi nent of the
present inkenshown Engligun® 1k, alperspedtionvida may
showi ng a force receiving device of the process

cat® vdgehcigiaditdy &y tthe pPrénde®Bodi Hews, ofhe he
present invention. Figure 20 is a perspective view

shSWG RIS i GeicARg cEépoc BeBPern82pFgcaakerrelate
o s i s e Lrst et e e
pEL T aledCo b Sl M i b e S
B B T Y, B o EHEoL B LRGP R TR e

Pr @sRplgddNVAHH AhaRIA 22 birbet akar 68 E8eeE¥hABcting
menber "and a second force receiving nenber are worked

on nynireof i925t, faRiCaHeerhemenaemaer ogndha §peORE 66 is
force receiving nmenber of the el ectrophotographic

| meegey efg@rdmiwig: ha e inesj ectBioguce £23rosidegenear ahe
arrangement of the ' el ectrophotographic image form ng
appamaass iage oredibey t62 .t hBy f thet deabotl? meevinmd fhan the
present invention. Figure 24 is a general arrangenent

of qHfEeRESY Gty taghicd cisgage siéirinng thppakhedsend 66b
according to the first enbodi nent of the present

i NSRS, ameguite o5 the RrgaretarrafringereAt r8EtiKe

eSS PILO AR mas. | 9L 1o eopar e us caceerding
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]

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
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.



Figure 26 is a general arrangenent of the
el ect rophot ographi ¢ i mage form ng apparatus accordi ng

woaod7s1dse r st enbodi nent of the present i nventPOWJIP2007/050622
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Figure 27 illustrates an operation of a first force
appl i cati on nenber according tg the first enbodi nent
of the present invention. Figu 2 28 illustrates a
second f-orce application nenber operation according to
the first enbodi nent of the present invention. Figure

29 Tife &S RO &V irWuek thecehkeshbberROLegraRNkEate
i mge form ng apparatus according to the first

enmtgdiwrentin adfiglie prieserd Hved i statdi ghdwen 30n i Bigure 15.
per spective view of the el ectrophotographic imge

f oriiengs i rshtons, doc dridiumg 60 cblreekppatisetbodhrent adk
the present invention. Figure 31 illustrates exchange

of shrevrprisedSigurs t¥3 duyel derorttd gtatee theoh rsn Figure 16.
enmbodi ment of the present invention. Figure 32

i | 1The rafids shevande Sl oEe pr 66656Spantsi §gethe state
accqrding taq . the first enbodi nent of the present

IO FiE 391 8 $66( PHALP PEokiGHIENE

j d ' he.axi al _di ti f th
ST URR 1 i ORaGeara Y F0PRE First embodi ment
f; the preﬁ?”&eé@i@ﬂé&%eréix#ﬁ%‘%&@é' NG @0 gperafdon, of
e force Tecerving nember of The process CartFidge:

Fi gge-34 drs & S8 io%g_al 191 o Fh@%agggg&%r&%hsi dge

as seen in the axi al irection of the osensitive

dr umBec agldeg i itika thichs hepbedicteRb vt Lheukr egent
invention, illustrating an operation of the force

r ecriptiolg imenfef stherproesss seatkr begeighirgsr 6,351

is a sectional view of the process cartridge as seen

i narwe Idxital tdier edteiten odf Ftiharphobosansi tlicve At ubhis time,
according to the first enbodi nent of the present

i nvértt ifersst 1Soxser appdg catiiopemamben 6fL nhé bolye

recei ving menber of the process cartridge. Figure 36

i | IR dhepseinvgigper aPivoseilptive to the main

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

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



the process cartridge according to the first
enbodi nent of the present invention. Figure 37

wokbargBrat es a spaci ng operation in the procesBCT/JP2007/050622
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cartridge according to the first enbodi nent of the
present invention. Figure 38 igﬁustrates a spaci ng
operation in the process cartridge according to the
first enbodi ment of the present invention. Figure 39

is a general arrangenent of an el ectrophotographic

| Mage ftargi RGidPRBLALYS tAeCdktdengpiagauseeond, wWith the
enbodi nrent of the present invention. Figure 40 is a
genmrmictarseangemnti nofrigheel edt, r apkopagriaphed porgéon 62
form ng apparatus according to the second enbodi nent

of & erqureeget finowerrhieoconfiegiiiegdheinbes §é@nénakbtions as
arrangenent of the el ectrophotographic i nage form ng
appdyeatiise sfc dordien grd iiclRé iosc BFELeFb8di- ment of the
present inventiopn. Figure 42 illustrates an, operati.on

of a firstREEPERLIBGPFYi hbTehRradi oIt gt ide will be

el ect y ophot ogr.aphi c i e form appar at us _accordin
Lo TR St il i SRR 081 OChi Br GEGAPTI RUBAEI BRPLY NG
Fi uggﬁﬁg ig an illustration of an operation of the ‘
fi é%_ orce application nenber according to the second
empodi ”E”FAOErgl?fn&rféfé‘ .ch‘!rﬁ”a‘i'rﬁé‘t £ OU & 4 S fn
illustration of an”operation of the ¥ rst force _
apRldpatd o MBRkRY acc¥Hd R itho akkenpegondoepiodhgent

of the present invention. Figure 45 is an illustration
of apapendd 110 WHarddig thiddsttof @hee gappl ngat bgNwBRNBEr the
according to the second enbodi nent of -the present

i nventr ALl .Fi gheegdbri 312 sectiobay vhewiofvihg force
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process cartridge as seen in the axial direction of

t herqdtedtess elnsitthiey el idrerniaec orfdiang atrgowh& $econdate a cam
enbodi nent of the present invention. Figure 47 .

i | Rstriarnesl 12 a aaovased \dindpder Lile Waitbc 688 8REr Ldgeln
as .seen_in the axial direction of the photosensitive .
drtﬁﬁ%é@dﬁﬁtn‘gfrt &% Fdeseddiy L- The cam portion 112a is

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.

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
illustrates 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



enbodi nent of the present invention, illustrating a
force receiving device of the process cartridge. Figure
wooi7ilsuakr at es a sectional view of the procesBCT/IP2007/050622
cartridge as seen in the axial direction of the
phot osensitive drum according to the second enbodi nment
of the present invention, illustrating a force
recei ving device of the process cartridge. Figure 49
illustrates a sectional view of the process cartridge
as en_l.n: ] [ [ : bt
druﬁ?ag%%$ﬁ§%% ?éfg%%gééggiJggﬁg%g%ﬁgﬁ??g%gfﬁg%greggnt
I NVERE HQNso i | L NSt AL e recel i g fedd Ceudfed
thegg%%gegg'cg¥§r§%%%3g%?a%?é 50 illustrates a . )
sechhonal tNLevoPit 1 bR PEDSEssH Caid rilige dsvSRind ddlder
axial direction of the photosensitive drum according
to gheas@cond ghbodsersit Dfe tdeuprEGantcdmy espdam) £rom
illustrating a force receiving device of the process
Tar tatdgeth&rgurthd pdsi td sectii dhal deivedopiing pndtedd at
cartridge according to a third enbodi nent of the
' preskns thwenifoa, sphtedtpasihiomn operation of a
force receiving nenber of the _process cartridge.
Figure 52 A & ilgndligrewler the §e6e88s teaFeri dge
according to the third_enpodi nent . of the present
i nvéﬁp%ﬁ?wwu@?m’aﬁnagt he %%Y%&‘?%nw th rH §oRgated

I yi b f th . i d Fi 53
eCRLYLT et oA Lo BLogescanLlduny Fiaue 53
140, 080G e TROBLIBAL o1 v o PLES ORL L LOVEDLLON,
illastrating”the operation of a force recel ving nenber

of hbei-dge. £Lg PlehSracseshi pnalTndeWore,
of %EglgFgggéé @gﬁ%%ngg ggc%%%?ngetorthe thi?d °ore

enbadienhepf thBesBE8R@NEoLBY eAbp DIcat i bliShEmbeNged hoves
operation of a force-receiving nenber of the process

car ihi dge. dErguteohS5ofsthesectownBl (Vigwref8n qr otesishe
cartridge as seen in the axial direction of the
photidsensibnvefdtbm accowdEngFigunef dur t hbhenbedém@nforce
of the present invention, illustrating a force |
1% ecebpiligagéenceenberh60peateneveariidyge. 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



W

Figure 56 is a sectional view of the process cartridge
as seen in the axial direction of the photosensitive
dromoeaoaer ding to the fourth enbodi ment of theCcpurmentsos22
invention, illustrating a force receiving device of

the process cartridge. Figure 57 is a sectional view

of the process cartridge as seefP in the axia

direction of the photosensitive drum according to the
fourth enbodi mrent of the present invention,

i 11 dsttatidaest Beyf ok T i Vi Vi of _t roce
cartridge.@%igurg 58©?S gggéc?Pgn§$ %?2 of ?ﬁ%y 35St
prodesercarer itdgeeasthgeBol Bhhbewaxtakudi re64é0n-of be
t he photosensitive drum according to the fourth
enbeenawrt . of Théwee foesenthd mveint iadsenid I wsto@tdMa
force receiving device of the process cartridge.

Fi gappaggtius gapebspdowhsizedenitf mepvocesso caidri dge
according to a fifth enbodi nent of the present 4

¥ nv8RtteR2ladisechipnoand the veondbeudimal edBfedisian o
perggective view of the process caytrggge according to
a firPEhCenbsdraeneO8f (Bheapréseeetionentite as seen

froma,drive,side. Figu 61 is a sectional view of a
progéggoégpFF§a§§ QseﬂrEShg to a sixth enbodi nent of

the present,inhventiqn. Figqure 62 is a,sectjonal view
of the proggg§C§§¥F§PﬁﬁbW§g oP& A§SEEiPRE b?%?ﬁnafter in
enbgdigent of the present invention. Figure 63 is a
sectional view of the process cartridge according to

18 he[mbuhbiggbedi ?E@&eé)é c%iﬁfe%%fcgi@rEo 'rﬁyﬁ{]ta{so%éneb':l'ygl’gfe

64 I1s a sectional view o ocess cartri
acceldtngopRotberapiid Babedi rentif ddie RIEseNtng
invention. Figure 65 is a perspective view of a

pr ocessataon rofigko ace or el atigy 1y alesamvant h enbodi nent,
illustrating a force receiving device of a process
Cartridge.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 the

25

direction of an arrow C.

By moving the cartridge tray 13 in the
direction of the arrow D1, the cartridges 50y, 50m,
50¢, SOk are passed through the opening 80 into the
main assembly 100 of thé apparatus. Thus, in this
embodiment, the cartridges 50y, 50m, 50c, 50k are

inserted into the main assembly 100 of the apparatus



Figure 66 is a perspective view of the process
cartridge according to the seventh enbodi nent,

woRkborasrati ng the force receiving device of a pPCOORHS7/050622

5

cartridge. Figure 67 is a perspective view of the
process cartridge according to the seventh enbodi nment,
illustrating the force receiviﬁﬁ devi ce of a process
cartridge. Figure 68 is a perspective view of the
process cartridge according to the seventh enbodi nent,

i1 iast el | dugrd diel dror£18, $18681 ' f e
cartridge. [BEST MODE FOR Cﬁ%%%%&?%ggghﬁﬁfﬁkﬂé%%l§§F
[ Fiastakndiodiateind] defed ipihidsdriawies My 30.the
process cartridge and the el ectrophotographic image
forni ng appar ahosnacnofdyngeso31he3d| rshe eobpdk i@ iy
the present invention. Figure 1 shows an

el ekt Pt rrdpHile immege doomstng aap parsdttusn( &l Rhe
assenbl y, of the apparatus) 100 includi ng process
car®di q &t il esltIs@esps0 te0dhesak seetdaably
nmount.ed.. The, .cartr,idges 50y, 50 50c, 50k contain or
acé%Hﬁ%&hﬁ%a%ﬁQQQE&99olo?h?oﬁéthé@V@I%9@r§dvan®g@rizpm

col t evel r) ,_cyan col or toner (devel oper)
anégkiéggs5§%%?Sﬁé%ﬁ%‘%ﬁ%V%%%ﬁeFPWPSFé§6@c§&@6I9?10W the
Fi qur i t 1. I, side el evation t he
ca??f%ﬁéékgrgh§$%ﬂﬁ§%?é§ Tan efsa%g%VI%E§trggmoﬁ§do?he

reﬁﬂﬁkﬁﬁnbh?i%Qr%@k?g%%c§Q%Om5§?L§ﬁgfEgﬁgggr%8¥Eéhe

mai n assenbly 100 of the appar

1oarmqmgﬁﬁﬁmﬁo@fm%h@@&r%@hQEQQBaQ?ECaFEEEQeT85”%Hg
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25

apparatus] A s shown in Figure mai N assenbly
10Cagft rtildgeappamat 89c,t Bekel ect r ophot ogr aphi ¢
phot osensitive druns (photosensitive druns) 30y, 30m

30c, 30k dftexgosedidge thien liasetoeas skl drdwaled i

accordance with the image signal by the |aser scanner

10PosétiRat feprcthestavhetraaensidangest s ech ot ARgyON

thg surfaces . The electrostatic |atent inmages are

de §F§pé B9th respect to the entering direction. The
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.

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

first force application member 61k and the second

force application member 60 which are actable on the

cartridge 50k.



devel oping rollers 42 into toner inmages (devel oped
i mges) on the respective surfaces of the

wohoi7osensi ti ve druns 30. By appl yi ng vol t agesPCo/JP1ve7/050622

transfer rollers 18y, 18m 18c, 18k, the toner inmages
of respective colors fornmed on the photosensitive
drunms 30y, 30m 30c, 30k are séﬂuentially transferred
onto the transfer belt 19. Thereafter, the toner imge
fornmed on the transfer belt 19 is transferred by the .
transfer raiHeeinodtORiR thlaen eserdin oMBHR! bl tRefed by
the feeding roller 1 (feeding neans) . Thereafter, the
recoadtngdoat erapl 1® Wbt etedpedhiecd ivHd Gt A1 fy
including a driving roller and a fixing roller
confarachfon éebées. fHenechdyuppptadmg eattawddkd the
pressure on the recording material P, the toner inmage
t r afie¥es E eeamnsbde heucke corati rep amtdricatcd nex-diiviatly
Thereafter, the recording material having the toner

5 melEPE R e d0 t HepBRmi | k2 %5 et the ksl the £ idistc Hamgieng

portion, 9 ?Y a pair 7 of discharging rollers. [Genera
ar r%%gjrr%% ot ’E?IE}%%%SGJC&%'%WQ%]WR%@ [asg aislos drkes
1, 2,5 ﬁnd 22, 29, 3Q, hhe cartrigges 50y, 50m 50c
and 50k of "thi £28f8i fent" G PPCBRIJESEFE bEACS LY HES
th 4 +20m. 5Qc, . 50k are.all .the sa
ex ?g%?jé% g}l@t eel,so%ltok?es (I;%aniSSgcl ST G SR &t O f‘lﬁgr%&?& 61k
f t ; i ription wll he .

r OFF §RACtH Ltk%tr%ahﬁ d1id ?#gv%%%rld%wn%ttrgaggg% is

made only as to the cartr he car

101 Nct islesarde PROEIO SRS dd v & Ardia %rt&ri%%%s s%ASom, 50c.

act abl e on the photosensitive drum 30. “The prdcess

means incl ades as¢h@hehngheopletesd? E&PEL @ Nbs 8Bnserted
chargi ng means for charging electrically the
photiosensis i secardinfi@te aatedelion rgmbeld 60 $2ojected,
functioning as devel opi ng neans for devel oping a

| atldit fiegfe Fararednmi ided iphotresbrsi ©ilvendr tie38econd

- and/or blade 33 functioning as cl eaning neans for

15
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19y AR} iR L qro embeand@iOnihag cotot he stir Racepper
t he qgtosensitive drum 30. The cartridge 50y
comfti s &Hrvmanaid 3ntesdescaseerspthg garendiforce

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
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
apparatus can be downsized with respect to the
vertical direction. 1In addition, as shown in Figures

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



[Structure of drumunit] As shown in Figures 2 , 10,
the drumunit 31 contains the photosensitive drum 30,
woOher7oRergi ng nmeans 32, the cl eani ng nmeans 33, PCAP2007/050622
resi dual toner accommodating portion 35, the drum
frame 34, and the covering nmenpers 36, 37. One
| ongi tudi nal end of the photos Shsitive drum 30, as
shown in Figure 9 , is supported rotatably by a
supporting portion 3bb of the covering nenber 36. The
ot hel langit ydi-pal a%?@i@fa_t‘iﬁﬁ RBRbesersi bhyerHe usedond
as shown in Figure - Figure 14, is rotatably
SUBREIEed Py i2a%dPROHEBE rP60t kes sdbhothatcowecéng
menber 37. The covering nenbers 36, 37 are fixed to
t he edreumihiganievi4ecad Ot beeapppsi vékbngheudinat £odse of
the drumfranme 34. As shown in Figures 9 , 10, one
| orgictlidiaidlonemgmbert 168 phdt 65ensecpud fpuar3@ppsication
provided with a coupling nmenber 30a for receiving a
5 dr imgimpg If G0 dnf dher eean agiehe dpKeEt3eRsi RNdetlrERTI0S/
The coupling nmenber 30a is engaged wth first main
asstéwo|c3@r&6&ﬁﬁ@ﬁen§aﬁeﬁﬁefior@§1§ﬁg’m% EP§ORES 5O, the

when the cartridge 50y is unted to the main assenbly
100-6¥9% %ﬁﬁ&afﬂﬁﬁ@gg?ﬁetg%598§ensitive drum 30 is
rotated in_the direction. rr ; Qgﬁﬁii' :
Figure 2 B@h%pdgy%i%%r?%&%ésﬁggﬁ%n1 t%%qﬁF%n1a df?&fﬁ&he

motor: (unshown), Areviged %Pﬁ&%%rgﬂhg,a§583$|¥llgg of

the apparatus to the coup nmenber 30a he char gi ng

10 TEANRS 134 iine S WAL +0R Re cduci-tanBpd4iaRdibf member
rotated by the photosensitive drum 30 to which the

chayiag aNToitd Teeeitvaaledevibe obeasi bgowRans 33

I s supported by the drumfranme 34 and is contacted to

t heriperdepltter ahlsuy f acgapf £2 hes phofnseised | vet wkemm 30

The covering nmenbers 36, 37 are provided with

supdortdsegp sidliyepoirtimo By pal the7arbosfeot heabl §9.

(nmovabl y) supporting the developing uni t 41. V

[ St cof tdey SaEPIHGoes CPYAs S8RewR Ocn FP§uFanzenter

t he devel oping unit 41 contains the devel oping._raoller
1542w%qﬂ9qk£igé%§ﬁﬁ§ence Jith the ma?n assemgiy9108 o% the

apparatus.

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

20 transfer belt 19 (arrow y2) . A vertical componeht 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



bl ade 43, the devel opi ng device franme 48, the bearing
unit 45 and the covering nenber 46. The devel opi ng
wdevi7osidse ane 48 conpri ses a toner acconmodat i RGPAPINTO50622
49 for accommodating the toner to be supplied to the
devel oping roller 42, and a deggloping bl ade 43 for
regul ating a |l ayer thickness of"the toner of the
peri pheral surface of the developing roller 42. As
shown in Figure 9 , the bearing unit 45 is fixed to
tlﬂ%ﬁﬁg% b pdi el g e efo tfha fdevel opi ng devi ce
frame 4 fgg%% suﬁggrtsqggﬁgtably t he devel opi ng -
roller. 42r1havidagtaocdevelopbigngotherdgear1b%attiideclose
end thereof. The bearing unit 45 is provided with a
coud s Nigi srenbiete 61 ramn foleer aggdri G ifoor me@resmatit iirg
a driving force to the developing roller gear 69 from
t henaoep| $mgt memhero BYct iTire dev @riony deshiver the upper
fixed to the longitudinally outside of the bearing
Suni 3uzBaee periiproverthhagudivany fntier veDeghdt fde
idl er gear 68. The covering nmenber 46 is provided wth
a FPIRIFTRAIPYBY+ PR rd Ubh i ER1Ps BFopBEVBJiBe}oAHTe 6,

the surface of the coverin nbe 6. The coupl
ot T T L G T I BUG 1 G SO RSt e
cylindrigcal portion 46b.. .Here, the coupling.nmenber 67
i's ée(%&’agéé(gcw %kt%%e s%:%tr;coec{rrgf‘lon tahsesé:r%ﬁ%yecéc%ar& i ng

MOS0 SROVEL 4 S U B AL RIS ph il viing

force driving notor (unshown) provi in the

10MRi s fsReTP! Y04 095 0f né hepapparas Us wbepnhhhecgattihges 50y,
Oscy ?s nounted to the na?%@assenb1y 100 of ?he § Y

appsRf Usoc [ Assienditd Ngb Dift idnem Wy tthnchadey elseRinid y 100
unit] As shown in Figures 9 , 11 to Figure 14, whenthe
devet ophegappatathds and the drumunit 31 are assenbl ed
with each other, an outside circunference of the

cyl i ndri calhgorceirtmidgbsi 8§0gngagmed Wech bhe supporevegted
hole portion 36a at one end side, and the projected
por £ ¥R MSHLRpG ol digte piojestian fAforhlreh@ndevalonpiand Figure
devjce frame 48 is engang with the supporting hole

8nort) offt 372 dhether BT Yerdd Gicde thsy 20@6iRE YSo L3t he
dengg éfgguyéé éﬁé%? §é§igfg¥ided 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



supported relative to the drumunit 31. A s shown in
Figure 2 , the developing unit 41 is urged by the
wanrg7vgiepring 95 (el astic nenber) so that devetogPrg7/050622
rol-ler 42 rotates about the cylindrical portion 46b
and the projected portion 48b t,Q contact to t he
phot osensitive drum 30. Mre specifically, the
devel oping unit 41 is urged in the direction of an
arrow G by the urging force of the urging spring 95 so
t hate eleivel 0P i ot t7 @ lsH@gei e FidyuTerst, Heabavtingheo,
cylindrical portion 46b and the projected portion 48b.
By the sseddred devet® pidtge 10l d e metibenary e ateitieac tadd utto the
t he photosensitive drum 30 with a predeterm ned
pr ezsis eof Thee posafi o affide Wey eltepidrdwmidasidticat to a
this tine is "contact position". As shown in Figure
10, Pe#iet i0wyi ot shie righ®Here kaninemyedi antof ghe
provi ded on the end which is opposite the one
| onGR¥ bieH #1285 et proVidet s tH ¥ h&R&SupiS ng méfiser 30a
for ;the photosensitive - drum 30 and with t coupling
menbeFe B PR raYHe el N TR GBS 69P BdcddSe of
such a structure,, t force g (Figure 6 ) received by
thed?Y?i?pJfrb? c‘énjrrecie]f\/i ng nember 75 of a force
recei vi ng ' 90 [ L b e | be
hereinafte%%w%&%gh F&W%ngi£%§g6n€?%ea%%égl%ﬁﬁ??ﬁ%i%glcf
endgnd romihe forsd fOroe, ARPIHSGAd oM BN Bhes with
produces a nonment about the cylindrical portion 4bb in
1ot her e VEbWEF Ngutifh de 4df tiHe dRIgMY dSib &0 ke ane
| ongi tudi nal end, the noment h thus produced is
ef feetove® fordw gepp hicgiev@l apimiger Ad ermidh tie tdiaced at
phot osensitive drum 30 with a predeterm ned pressure.
At the terpenttichme by gitmiecls priiengndferfamictdfortdiet gecond
urge the developing roller -42 to the photosensitive
dr U9 BOE Wre e BV pr@ desrered nEY ot essl@tgd-dncdhe engaging
. receiving device] As shown in Figure 2 , the cartridge
50T PPoviEed 8t nfa ¥of ce FBEePPSA§IgBVPECtDE FBEONI

1 FEHLE SO0 SEL g specig betyeen e dovelqaips

regulating position.

i

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. In the state of Figure 8,



assenbly 100 of the apparatus. As shown in Figures 9 ,

15 and Figure 19, the force receiving device 90
wonei7wdesza first force receiving nenber 75, aPE€EARII7/050622

force receiving nmenber 70 and a spring 73 (urging

means) . As shown in Figure 9 ., the first force

receiving portion 75 is nnunté@'to the bearing unit 45

by engagi ng an engagi ng portion 75d of the first force

recei ving nmenber with a guide portion 45b of

t hehgari; e%n%by45509n the, other aPand; shbene88o_dom the
force receiving nmenber 70 is nounted to the bearing

Unigls 145 4 caBA80100 drshabt apParatuthe secandrdoF cashen
receiving nmenber 70 with the guide portion 45a of the

beayd g idijels 49y, TBEmMhes0cng50Ri ardSmblitiseavonghéhmain
first force receiving nmenber 75 and the second force

I e eesisang ymedide o £7 @ hies abbredttie abeidevehepraenbnd force
acconmodating portion 48, and then as shown in Figure
510 20d cadvion ngmiverbéP 46 RS theedosbdtasnt sheweitnt he
bearing unit 45 froman outside in the axial direction
of Fiksirfefel @ich§heseifereqa2whent hBepeaFPRE GRFES45.

The first, force receiving nenber and the second, .,
f(M%ﬁ?%%ﬁﬁﬁﬁﬁ“ﬁ?bﬁéhﬁgrm? ©&r rBnggﬁeﬁgﬁﬁgvgytH8Sltl°n"
cartri,dge 5 i,n the ate.th cartridge 50y is
nndﬁiédgfﬁﬂi 58 % bgnﬁ & %é@’of t he apparatus. The
oper ati on f for ce. i Vi i 0. W

dgscri IbedSZﬁ% Sdlg%‘g?lﬂgef]é#%?eltééw&[ %elllil\llgefc%o eéralro 7]

10MRIJE aé?ee%rxeeoge%e%%a%@ottﬁg{ %E'Eis% pRge Eg&gmng

apparatus] The description w e nmade as t

cantdnifiae 15 &rok3 tiel ¢h riss @o@&@v\@gpm&&‘ae&onAﬁeﬁB@wel
in Figure 4 , the cartridge tray 13 is novabl e

(I nserdubigaand adnawiopgposdltengha teekckinaanfl kthe whirch

is substantially horizontal (D, D2 directions)

r elrdeaderdd Myhéhraisecasnse folrgel @@cefivihg mppkeat 8. from

More particularly, the cartridge tray 13 is novable

bettle s ecarsufice¢ epedrtliiea tiient Remkairna8seny Jwofage of

t he apparatus shown in Figure 1 and a drawn-out
15podilg Pk ifPe ceh& Srsily 1ags BRpPgr108 ypich 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
mémber 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



t he apparatus shown in Figure 4 . In the state that
cartridge tray 13 is at the drawn-out position, the
woaodrosdges 50y, 50m 50c, 50k are nmounted on POE/JP2007/050622
cartridge tray 13 by the operator substantially
vertically (arrow C) as shown jn Figure 4 . The
cartridges 50y, 50m 50c, 50k %%e arranged in paralle
wi th each other such that |ongitudinal directions.
(axial directions of the photosensitive drum 30 and
t hedeve el inhg hehbde) 7Toheseninatedsypstrat éabhying
perpendicular tot h e noving direction of the
canti dgey,t ithye ¥drcEheeceaitinggdsvhly, 960imcbh@dingOkhe
are entered into the main assenbly 100 of the
appacaings feolrdee appilngataon adnbart hé sadt thdgeetondg
13. At this tinme, the cartridges 50/, 50m 50c, 50k
ar Eorered cedpiing aeabsrarfeifgaptf dpmagegur s ghown in
between the internmediary transfer belt 19 provided
5 belFdW e mZand ) he SpREE0$ER/s MOV EBEHE URT 3D e vBRRORHeE O CE

CoLLLITS 2l S0h0sl LGS B0 {IELRUBELL, oe e
iti, d in.pl by th i tioni ti 1
g e LR e
PR 43S, T BOghLion g SREL RNl O of cne
can: Nt Ml a%%rlti%'a%tilélnt H%gl%@ﬁ:t 6hdggsthO¥ uPQBY BRE.

50k 1nto the main assenbly 1 of the apparatusS by
10 eNt@fdeRy gdie iGar tisiaggent kanst3andoet9shngsthendepe #drm
Therefore, the operationally is I nproved over the
St rofctaiod Wirtdv iwleidc lont k@ ec &l trsitdgescBOyecb i n§OnembOk
are nounted individually into the main assenbly 100 of
t hd Sapgparatsus(dlp stthe dedormRéfiend i. ngrher & e ese @ tiof
25 and 36 to 38, the operation of the cartridge tray
13 thig mayemgadc oifbédre sekend, foreechreeivgey mewber 70
omtted faor sinplicity of explanation of the operation
of 1th& g eticdye tlhteayf\éf@.e TRECAHLPHi H§ELFPay013S| RO
s-upported drawably relative to a tray hol di ng nenber
1514 ?%?ﬁ? ‘ray hol di ng

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



menber 14 is novable in interrelation with novenent of
the door 12 (opening and cl osi ng nenber) . The door 12
woo0@rosuwi4eled on the main assenbly 100 of the appawPi0%050622
and is rotatable about a rotational center 12a. \Wen
the cartridge is taken out of the main assenbly 100 of
t he apparatus, the door 12 is nbved fromthe cl osed
position to the open position. Wth the novenent of
the door 12, an engaging portion 15 provided on the
doafad 28 TFESi £ | Seded @] Yerrfod wilte refeatdediiald cotcer
12a.. Then, as shown in Figure 24, the engaging portion
15 amyEescd ton tiembeaned0 .endthé4operanhod dhethppeecend
1l4cl in the elongated hole 14c provided in the tray -
- hol Thnge nepibet cazi orTaggetdwer 6A tils tdsiry iggercatt ert, thiee
engagi ng portion 15 noves the hol ding nenber 14 in the
di rieeidontel that ingge formabtorhafiker ncFruiages, SPke 50m,
proj ections 14dl, 14d2 projected fromthe tray hol ding
SmendRFr 120 araruiitEasy @ Fhisd@adifor ssemlood 1 @f the
provided in the main assenbly 100 of the apparatus. As
shoWP3#HeEiQure 26 , the guide groove includes a
hori zontal ,paortign 107

R 1 al , .an lnglineg pggtigﬁ 107gznd'
conti nui ng it e SWPzﬁﬂtgfng??i h 7al M &ng"
. L ' . . 0743
corty her e P P e P s D SRR e o
as showdr i &y R IWe bt Wheh e deqr 7h2 g ived e
the open position, the projections 14dl, 14d2 are

100U sledorad OREgd@ IO OO KAl £ ireldinasy
portion 107a2 and the horizontal portion 107a3 in this
or desmbdhus) driestimy thad diovgenererathd rapedsrdsn thae
direction of zI and in the direction of an arrow yl
awafiofconitdre tharsiergive trikd.60wn t Bysdstagesoasthe
shown in Figure 25, the cartridge tray 13 can be drawn
t ovide ve bep sh g eumit t4e nadiat ass s@igs ) 1@t tthe rotation

. apparatus_in the direction of an arrow D2 through the
operfhy 8O0 FiRure 3o deved gRind  Prickert Derss peRGare from
view of this state, The description will be made as to

15 het PRI BFORTU T HEP (HTE ot HYige 93 & t hePRaFRCoRd

ass gPé gé%gfging member 70 receives the force from the

second force receiving member 70 in the projected
position. Thus, as compared to a structure in which
the second force receiving member moves toward the
20 process cartridge and engages with the developing unit
to effect the developing device spacing, the distance
from the rotation axis 46b of the developing unit 41
can be made large. Therefore, the driving 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



the apparatus. In the state that door 12 is at the
open position as shown in Figure 25 , the cartridge

woney/0kB4es entered into the main assenbly 100Poft/JPive7/050622

5

apparatus in the direction of the arrow D through the
openi ng 80. Thereafter, as sho in Figure 23, thedoor
12 is noved to the closing position. Wth the novenent
of the door 12, the engaging portion 15 provided on

the door 12 noves countercl ockw sely about the
rotatigana, ey glosliddonl R@Rreasheh@e sitn £birgdr eeddiving
t he engagi ng portion 15 noves along the el ongated hol e
l4cnguikeay ded disn gushdd &y holkdifdgstefbereldpbonwarndibhe

| oner end 14c2 of the elongated hole 14c. Toget her

W ttentides @perrat itdre pdws téogaghegepthei sectbdnbeeset he
hol di ng nmenber 14 in the direction z2. Therefore, as
shéwrs v iFigueenbey; Mthaecesidegoshel1forsenbyen thet he
closing positjion, the projections 14dl, 14d2 are .
QUSRS H Yz sheRiosp sitho R e88945, tPhEhrnBpraggntal

ortion 107a2 and e hori zont ortion 107al in this

g el S L T IS EY g MU

dir .ctti Qn Zﬁt ahnd maves.. n the direction,of an rpw

y2 OIS He T1ARS P TBAE 1. fPodi frahrRGSof T Shovn
PraGeSs; d g o c{ieét%tr{.c\ée 1Q mRih-a3seqrhl y e .change of
electroﬁﬁ%{ogra%ﬁic I mage formng appar atus] eferrl%g

t o FHOWES ahge 1> %d:nﬁwa%%dlgge%ﬁe 292589c bBetion

description wll be made as to t posi tioning of the

1ocartyd qgess 2l A0Mhd¥acordk foelkat reeeti@ihiemsRbar 70.

assenbly 100 of the apparatus. A s shown in Figure 30,

t hérse diowir vl deidyupesi2d,oniang pokt edasti@laofkr@ion 75¢ is
positioning the cartridges 50y, 50m 50c, 50k in the
maiim dagseniyn 00 fextird cappahatesfitheapdsit i osgde the
portions 10la areprovided for the respective

cartkdgges BOLiBOMSB0EheBk lisnrapyésiedgat Rpringndfer

- belt 19 with respect to the longitudinal direction. As

shdfh-Gth 18 Qi e1Zpticayemhgrri glihe 99ring) 76 Rreyents the

f nl i cati, 61 is_rotatabl ted b
15 P UG g Gl D58 S TG PN ReeURbIpLSBBLhY And

20

25

theflﬁpcpcalro%suscoer}:%as%%q:ewtth% 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.

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

Therefore, by the urging force of the spring 95



the supporting hole 61d at a position above the tray
hol di ng nmenber 14. A s shown in Figure 27, (a), and
weizgurros1@z, (b) , the first force applicati on remir1006050622
noves with the novenent of the door 12 fromthe open
position to the closing positigp. A s shown in Figure
20, the projected portion 61f provided on the first
force application nmenber 61 urges the projection 3la
provi ded on the upper surface portion of the drum
fr 3 ddeBpethietn the eakvbibgaagdMits4urgad thet beum
direction of an arrow P (Figure 19) , so that portion
t 0 e tpadi,t ithred et opEngurelle)y peowndedhen the drum
unit 31y is abutted to the positioning portion 10la
pr @ateds anrs itther emairuma S9e atvey cd00actetih&ocappahabtbebyso
which the cartridge 50y is positioned in place (Figure
6 )thatTie ahsasseb8vi-0R0ms EAcri 88kobecatpacaraPifect
opposi te | ongitudinal ends. Al so, the sane, operatjon
5i s fmHingd R iFGPehelbt HES cartrPHgRs BBRYL 58, H k.

Th hani f t of fi f
Ap A o i A JOR 1Pt GPLCEL 0 t8i EHGL he
t of .the d 12 wi Il be.d [ . _Th
i EETTO168 It RensGe BLCTE SERgaysd o R >0
' 6 ' | [ LRt :
oo T TR Wsor o2 R LS F A A Bare 108 TeS

Fi gy dSviiie canediong tiehelin 64sieh®lydedoacr the
supporting hole 62c engaged with the supporting shaft

1095, apb i 1 H 2 ENGAGAEG W t hhi beipr oL eshpUi prediop 61f,
and a supporting pin 62b engaged with the el ongated
holer & (g gitee Dhp 1)y poprtdwinded al rothaitldy with the
hol di ng menber 14. A s shown in Figure 27, by the
moveyeimdofca e adodronl 2 6y em tthe topaenpddi tthen degef hping
close position, the tray- hol ding nenber 14 noves in
t heurdi ¢ etk inavesf attrartartbewayld ipFrg@ed Pprtiopy 46kisthe
the supporting pin 62b engaged with the el ongated hol e
1408 Kot Qe Vidte t3Rlgnce HOFtiRe di'Pediolsn ot Change-

L2 Y2 o TGSl oL A ComeeLng TP TS B2 ngkabes
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 spacedAfrom each other by

moving the second force application member 60 in the



supporting hole 62c. As shown in Figure 19, between

the first force application nmenber 61 and the
woamTasid4ng nmenber 62, there is provided a sprpagJiBBO7/050622

The spring 66 is supported by the supporting shaft 55,

and is contacted to the projection 62e provided on the

connecting menber 62 and to th¥ projected portion 61f

provi ded on the first force application nenber 61. By

the urging force of the spring 66, the projected '

PRI AL, WedRRe! 02 BlOBECLE OB 3421 BEQVALEDi ARt O

drumfrane 3 n the rection of an arrow P so as to
POSIeliaQn e spakt hiyd9eBe O HtabPBhs 58, tREOKIEPelopin
t hepositioning portions 10la of the main assenbly 100
of AN8a caPRE AhUS theAphosBevAsi Bitegurem230 4he stopped.
projection 3la nay be urged directly by the spring 66.
Thaosust, hehst spekdr @ifdereheecbateethnghaepbet pb2rad
interrelate with the novenent of the door 12 is sane
5 as swirtfladeisgrfe the pboEogenei2@veWdenmt B8 dondrthe is at
the open position , one end 66b of the spring 66 is
engegyed ompimty wed lesok262e pedurddd and tg@r@ Akect Fhg
menber 62 , and the other end 66b of the spring 66 is
engeged ng af tthe phejtesensatése prBW d8daBH the
connecti ng nenber 62. By the door, 12 novjng fromt
op&?vﬁéﬁﬁ%i% rtoglteﬁe 42 sag ESS FEABRSd hethb?q]ﬁeelfo%?fd
becones awa .q;on1th% pn%%%%%ggn 62f and directly
ur gEE Fh YT 6 et PEn °51a™P6°g6Siti on the cartridges

1059/, SOM 5g. 80k L8 A6, pOSIALONIG AOLIIAD P e

the main asse appar at us.” [ Spaci ng

mechani s SR asseluycaf 38l egur ogRot oGk AP £ force
I mage torm ng apparatus] Referring to Figure 5 to

Fi gl & i3 fvidwee 15D onbirddee 39 fEirgur €ortBereceiving

description will be nade as to the nmechani smfor

opefaatbialg It dner ce seeoridvifogcdevecei9@npr neinded @A8. As
. the cartridge 50y. Figure 5 - Figure 8 are sectiona

vi ebovof itrheFicpmtas dgle 39 ,sebe .ifnrshe faxical agbleceidnn

of the photosensitive drum 30, and Figure 11 - Figure
1514 mambgrerspfedts weoyiigest #gth a sliding portion 1%5a

(inclined surface), and the first force receiving
member 179 is provided with a sliding portion 17%a
(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 the distance between

the first force receiving member 179 and the second



seen fromthe non-driving side of the cartridge
50y. The state shown in Figure 5 corresponds to the

webtet7@ssiapown in Figure 11 and to the state shoraTAP2007/050622
Figure 15. The state shown in Figure 6 corresponds to
the state shown in Figure 12 apnd to the state shown in
Figure 16. The state shown in Figure 7 corresponds to
the state shown in Figure 13, and the state of Figure
8 corresponds to the state of Figure 14. A s described
heggi-pRefabRi vWhhmbRBe€! 23BNEhERAT 8hi PRgREet hes dogs 45
12 fromthe open position, the first force application
mepbeni®te@oves taboyl i8hBisuppobétngeshahé Sbidfodgn t he
state of Figures 5, 11 and 15 to the state of Figures
6 por2ioh6l17Ak thdsthenmelithegf postidbortéSapahd clayime
nmenber 61 not only positions the cartridge 50y
r emaviabe Loyt b whenfazsenbbyceObeotivhegappalpat us’Huin
al so acts on the first force_receiving nenber 75 of

5t héheadirrggdosopt Rorarpavt FcahavnylnaRigigengo-
portion 61le of the first faorce application nenber, 61

abut s the ¥4 riie W igtaa il svqhd 95 (e fPescgirtion
iyin .75, T ft he first
B8 Frhg AERBEITFBEAr B8 CRECCARTSar MG 40citthi rd
ur ged_paghionlirovided Ln.the.seaond toree egelving
Y% I'C hé secon or ce recei Vi ng nenber

70dearhakated about the sbaliofoag Thene! i §ﬁ&3¢%§

orce recelving ne romthe stan

10 POSibi@R @S 1 $HQWN dirdmFBOULBSaBivello dBchOoBRePUt SR ver,
of "the devel oping unit 41 of the cartridge 50y, that

i sFigoay Broghbher ahabiearaxtisedbbrabttibe WR¥ELEOPI Fige
unit 41. Wth the structure shown in Figure 21, the
pr ppoettied por beonubded pro) et éd thenfbhm cHnaestuage
menber 62 functions as the first force application
mepode €bnfRglweiting,t ongi gheed28n thétdestriptpoavided
w |l be made as to the_operation of the second force
appifingnperengated. halgr P¥bagengreeabienvathvte 110
(driving source) provided in the main assenbly 100 of,
15 t h@oppRMalts PEs A dREnPf fed BT ERR HREr dST21 BRI 0GRy BT

th€41 is slidable relative to the drum unit 531.

More particularly, as shown in Figure 37, when
the second force application member 560 does not act
on the second force receiving member 570 , the

20 developing roller 542 is urged by an urging spring
{(unshown) (elastic member) so as to contact the
developing roller 542 to the photosensitive drum. Then,
as shown in Figure 38, the second force application
member 560 moves in the direction of the arrow B to

25 act on the second force receiving member 570. By this,
the developing unit 541 slides in the direction the

relative to the drum unit 531 so that developing



gear 111. The gear 112 receiving the driving force
rotates in the direction of an arrow L to rotate a cam
weoaoda7iost4il2a provided integrally with the geaPCTAR2007050622
the direction of the arrowL . The camportion 112a is
engaged with a shifting force rgceiving portion 60b
provi ded on the second force appllcatlon menber 60.
Therefore, with rotation of the camportion 112a, the
second force application nenber 60 noves in the
di restian f2 ahardiew ghotosBnsikiger erdé bBbusteakpaced
in (a) the case in which the second force application
nmerdbertisd gmyes. | Simhéadiliyecdi bheofitbe anboddifermnd the
whi ch the devel oping roller 42 and the photosensitive
dr UfnBe arecesitving idewiom &0 winch udeesh toehér reEi doree7
) . Figure 28 illustrates in (b) the case in which the
s eCeARE Foe ngigrac i oendeber segomgv éorice KREeiving
direction of the arrow B and in which the second force
5r ec¥ ¥y HEhber 70 receives a force fromthe engaging
rib 60y. By, doi.ng so,. the develo unit 41 is
otated (MoPEASIBoNPELAE Vo aroats S acte S ¢ hat
devel opi | er_ 42 t he _ph nsighi ve um,
becg%épgﬁbé% ﬁwﬁ% rg%qgfhergt$%%%%03|tVénS% ﬁ%g

deV ORLAG D15 A1 a%tférmn% tl'o'ﬂieo tﬂes%g%\‘il aRQS L1 on.

As shown in Figure secon force application

nenber 60 s tRr e¥kdRdv¥nER: a9r et OO & - f@lﬁkéﬁwﬁﬂé”blose
60c for permtting novement of a supporting shaft

100N ée Cfti dihecd i11ed SpHre ©RARlieat itoR FRFREr fokcksS
provi ded rotatably. Therefore, 'even when the second
f oragep Jaipgd i ot ingsmbreen el o ateve S riom the goksattioanoaf
the arrow B (Figure 8 ) or in the direction of the
ar rovgE<Figurle t9 the hssedomd offoFdguanepl iScaflilon By
menber 60 can nove wi thout being disturbed by the
fi rgiigordee apprsteaiqnste madsdviey. nsikielar Py iso reheased
. first force application menber 61, the second force
appﬁ%ﬁ% W Y GSs Y dWicd dd TRECiERG Ceh&PRBV-EREAPT

TR R B T T
moves from the state shown in Figures 6, 12 to the
state shown in FigureSVS, 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 movemenﬁ 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



assenbly 100 of the apparatus on the cartridge tray

13. In the step of advancenent of the cartridges 50y,
woeQm7/080@2 50k into the main assenbly 100 of tReT/JP2007/050622

apparatus, the second force receiving nenber 70 is 4

kept at the stand-by position (Figure 15) . Therefore,

the first force application nenmber 61 and the second

force application nmenber 60 can be very close to

thecartridges 50y, 50m 50c, 50k as long as they do

no&n'@E§ﬁ£6533§h@rfwﬁ§fhh£%3tﬂﬁﬁ asiefddds Fmagse soan Soc,

be renoved. Therefore, the main assenbly 100 of the

appakahus eafsbe, dembastredefbtd, relspestiotosémei tive drum

vertical direction and the | ongi tudi nal direction of

t h80cast sedgeab&y faxminathdi teatsbdar odpeihel?.

phot osensi tive drum 30) The operation wll be

descri bed Arerdsiseafitmd iim déreaifiorgamiagti rgeofsegopgedorce

cartridge to main assenbly of el ect rophot ogr aphi c
5|nﬁ@éeﬂﬁﬁﬁgnﬂe@bﬁér39u§05n@08b€9th%n pfetoptey unit 41

recei ving, device] The escrl tion,w made. as_to
t héssepp%glspteaeﬁatzbogea?r b PREJ %{aﬁt?%W%lrg}vﬁefrom

ot S85R 1 B g R AL et et ST RER IR ER S8y Vs 0
r°'5'0%r ?tgk eRe. }“QS §t  DBCRAL bl fn R LT PG IS

€ car k™ are

”D%BF%@aEﬁgnhhaeth@pdEQrtm§ ﬁ@%&é'ggetﬁéa¥14§ed§égwklon

drawn-out position in the direction of an

10arT%Wr@for5¥ HﬁélBGrEBQ%EQEtBDQQGSDﬁ?y5@§ | B0k h€an' be
direction of the arrow | the cartridges 50y, 50m

- 50elowbBK zate pas s&dditienighs idee apeninngh B0 rigtics tdffected
mai n assenbly 100 of the apparatus. Thus, in this
enpbenmeht, sehendafbrbdgescéiy;nﬁomemB@r 760ks aze the
inserted into the main assenbly 100 of the apparatusin
t hetdindebyi passbbsnant Lhel yppeependiial arinoassemaky al00

- direction of the photosensitive drum 30. As shown in
Fi @& é9e3apraratpferegrirpdgéosoyhesnaBemerl af the

15”0%%r Wg%ggeggb?ogbhtogohv EQE may be small. 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 regpect 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



cartridge tray 13 with respect to the inserting or
entering direction. The cartridge 50y advances from
woOher7igsi4e eam si de toward t he downstream si de befrareohiresos22
first force application nenbers 61k, 61c, 61m and the
engagi ng ri bs 60k, 60c, 60m of the second force
appl i cati on nenber 60 which aré%actable on the
cartridges 50m 50c, 50k. The cartridge 50mis nounted
at the second position fromthe downstream side on the
Car&évblg&ezéq_qyl&? ML LSRG I Q I8 88N rect ion.
di rection. The cartridge 50m advances fromthe
upstream sigent enar eakhﬁiggé@swgﬁ%@mﬂew@l 080k hgre
first force application nenbers 61k, 61c and the
engaghdbed | I B0K, udile of e IeEenddoreenprriteal,i ahe
menber 60 which are actable on the cartridges 50c,
50ksedwed chstad dogpraibeine mowrdred tatcarhdd Ipilleagted at the
position fromthe downstream side on the cartridge
5t r aytd3dwhy hpositplewt, tand Hhearf@tiag tWia esdans fpree
cartridge 50c passes from the upstream side toward the
downeEe EBhIG | ENRRT olf the g RFATIG ¥ 195806 -of t he
first force application nenber 61k and the second
force application nmenber 60 which are actable on the
cartridge 50k. The nbst upstream cartridge 50k on the

c_art(?‘?_ﬁ _d FoaRodHGRY h respect to the entering
Gonrot 1 oamidy 852 Eh00 DEURSHERRM Bhcclouat dabiesoy,

downst r eam e sucC ha second forcé recérv

1JremBgl 78qLhesg faP@%ﬁ&%gﬁ%tE}% fidist J &8 100 of

application’ nenber 61 act e on the cartridge

The. passhpgrof us hen serond; &k Cron angd A1 innber 70
bel ow the first force application nenber blk fromthe

UPSﬁéﬁﬁghaiLQ@lé@\f@é Ot hdrea goynst rgen Hateo den ditel wankrum

with respect to the cartridges 50y, 50m 50c. That is,
whepot herprogess neart 1A, dghd samsddged WSOy, t & 0secdndc,

. force receiving nenber 70 projected, the first force
appkbOat koA meunbheed 610 aplte tihels eeosrintilar A appl idw i on -

menber 60 have to be at an upper ,
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 beﬂdescribed 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



part so as to avoid interference of the second force
recei ving nmenber 70 with the first force application
worodras1081 and second force application nmenber PE0IP2007/050622
However, if the second force receiving nenber 70 is at
t he stand-by position , the figst force application
menber 61 and the second force]application nmenber 60
can be di sposed close to the cartridges 50y, 50m 50c,
50k without the necessity of taking into account the
degheeoQbnRA el @6t Hemoh3bhe Beaah faifernRER,Vithe
nmenber 70. Therefore, the main assenbly 100 of the
apparattisigean4beygdowssinzeds50tt hasespeeé moutted to the
vertical direction. In addition, as shown in Figures
31modRtihhempabeti dA8coproniedédr te tleeehyimepsleamicky 401
. 90,the first force application nenber 61 and the
secfntthtorppaapphiscat hohheedbeectbonref suled ahwow fiHr c&he
recei ving device 90 overlaps with the first force
5 appRirtairorsnménrBer 630Bnd4pAe, seeBhdaFePBROGHRT | vt 1o
menber 60 in the drum axial direction, and therefore,
t hECLRF Y r P@gENEan CRéCHonR¥RReBOWPF haRdsperek t P9 toner

| ongi tudinal direction thereof. When th trid
B 4oES (QBPRLbRRe b T REoRAPh  BELENDl y 100 0 the

apparatus,.,a gap fl. is j i et t S n
force applr‘[l‘k%:%?cl %rntérrle&rﬁ)eesrn% a(ngqeﬁ]ﬁ‘g f4\c/§?)(;%2 r4|e%§(}e(“| \%%%g%aCh

deyi . as.:sho i i . 5. , i
CeBrPTiREg RO bR DUEB1 BinghE0icl 850 fdvisy o

10 tr gasker rhektk %%ceIlaghﬁf RAtRpethe76anhii 4988c56¥ . &P
50c, 50k can enter without interference with the main

asgenbliyihgOmembkhe 4apparmt Ushe dder efifdeerof aheshevim
in Figure 23, by noving the door 12 to the close
posiskieob,lyt K1t bdy thel dppgraenbewiid nesesct ntd hehe
di rection of approaching to the transfer belt 19
(aceownigpe, eAteeringcdlireohponenthefet hre npvenkeded a
distance in the direction of an arrowy2 is f2. By
doifAgs§o fogsespemdicatFpgumenber fhe 2adt | geandgorce
, 50k al so nove _so that surface of the

50m 300
15 phEPBsefisittPReTaFafT 36 5P s 26FBgft Ofntles first force

recelving 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



contact to the surface of the transfer belt 19. In
this state, the gap fl between the force receiving
wdevi7os1@® and the second force application PCT/JP2007/050622
menber engagi ng portion 60 expands to fl+f2. In
addi tion, by noving the door %% to the close position,
the first force application nenber 61 is noved so that
proj ection 3la provided on the upper surface portion
of the drumframe 3.4 is urged by the projected
PORbk9RGOLhe BYrbRi $oras sSPOWMchhidh Otktodr, 460e and a
positioning portions 31b of the cartridges 50y, 50m
50eonbBktang pbuttied #e0&heorespmettveEngoshé i opergtion
portions 10la provided in the main assenbly 100 of the
appamatus 480boahdatheadboir dges Byh Sdoh Sbter 50lAsarsdhown
positioned to the nmain assenbly 100:of the apparatus.
Thénc&rigrirdgdd, 5Ohe 50MMes0ENY SPRr it @n pf@Yanzed thenloor
moving in the direction of the an arrow a (Figure 1)
5i n4fRe o goasSERBAYWibD 8Rchhethpparat BRIBYSBAYRgI ng
the shaft 36d provided on thg ﬁoverinﬁ,gegber BE shown
i nPELYEEE B9 ®LORIZLPEt BPLBn PP e9eRFPRYIHOr i1 ol 9 3a

| ded th tri t 13. Th [ Li
D) BOBRera el PO G B cA o Aapt TEyti BhoABRbLY Lol 2hnk ket aied

and_urges th ed portion 75a (Figure 15) of the
fintt grggogegg?Ving menber 75 positioned at the

first posi fﬁ%efgfgugﬁ't%ﬁ)rnove%tegﬂ &he WA 1413t From

force receiving menber 75 I's noved In the direction of

108N (A QW B3Rt iRasitbl @Redcabsbhgoseeopd pAsthéon
(Figure 16) . At the second position, the urging

portiirerti2h Wwrges theowam sprbjeectibasofistie se0end

forcereceiving nenber 70 shown in Figure 15. By doing

S0 prove deer @nd ther cenneceéingngomeirber 470armodut eslabout

the axis of the shaft 70a fromthe stand-by position

t 0 qalipesigricovesutidilde #Rdbdevevdgefginnthesnapn gpgembly
. cartridges 50y, 50m 50c, 50k, that is, in the

di 8¢t iodh thRaprPesmtiige 2808BPWBN1AXF394E8 6F - t NS, 2

150eY e ORI 0 ity o ag DB, 8L LRLR EhPepkPScYBRe"
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 mailn assembly
25 401 of the apparatus by which the cartridges 450y,
450m, 450c, 450k are positioned correctly.

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



the second force receiving nmenber 70 interferes with
the |l ower surface of the engaging rib 60y of the

weecrdidsor ce application nmenber 60 which is pkatge20at/050622

5

10

t he home position, by which the novenent of the second
force receiving nmenber 70 is r&gulated by the engagi ng
rib 60y (Figures 6 , 12) . The position of the second
force receiving nmenber 70 at this time is called

regul ating position. Here, this position is nade the
howe pesivtheBdf ekochhfolehbavi N teas@iredéief dhethe
cartridges 50y, 50m 50c, 50k are nounted to the nmain
assemblyal@d @figute 3ppanaths, mbhe ssatmbls 461 stibwrhe
i'n Figure -8 until the inmage form ng operation is
camppeadaduts. bybeagpainigcthar kafthé3eécpndvidedeon the
application nmenber 60 has been noved in the direction
of colverahgoweBbersd 3that tengagphgtiPh BOyVeRgbRdtpertion
second force receiving nenber 70. In this state,
phdBésersriideddiomtde pRéno3ERSTPLY 40t uRf 3BRehe

devel oping roller 42 are spaced fromeach other. In

t néPPR&REUSH Figure 8 ,cartridges 50y, 50m 50c, , 50k
are dismounted fromthe in nbl 00 qf, th

appar at us%r'\*?férté%?t%7r,t%n%1€staﬁdﬁ’dg%gsolanﬁ%o&m% e 2re
SOl&i%E‘nt%u%lé'&t %C.jro 0 tt]."!%e I({E.Irp as%%mla/y 4|:bq0 Oq_:f gl’l%e a aratus,
apparatus again, the sécond Torce ppl i cation metber

60 i ; i ti.an i R FLgur 1 ARd i ons.
TS S ATHRET Ra S seond Tor e acar i kA operavhons
MOVieH fria@dne ftrand-fy-dR0skbbil9Batibni fefblt agh@dsé8ond
the rib 60y. As shown in Figure 8 , the direction
(aawe] appafyitrke goattaennecei ved by the first force
receiving nmenber 75 fromthe first force application
menber 61 Rsfsubihanto aflyuopptsit idieraidbactiten of

the force received by the second force receiving
merdperatd oot desddowd fforce appllication member 661

 The surface of the second force receiving nenber 70
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whivdH Ir &seidpEs nithec.or 8 &mi + 8% ¥ hee sEe@ bl F o cgbodiment,
appl.i cat.ion nenber 60 _direction faces the direction of
ontlitn e Tt (10 ea AR A GEE 190y MeBBRY 460 1BORNFAPESL Huth

ngqé%%%%clfﬁg 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
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
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



100 of the apparatus. By selecting the direction of
the receiving force, when the second force receiving
worodyas104® recei ves the force fromthe second POTAR2007/050622
application nmenber 60, the developing unit 41 can be
efficiently noved relative to %?e drumunit 31 with
certainty. Furthernore, the state that photosensitive
drum 30 and the developing roller 42 are spaced can be
mai nt ai ned stably. However, even when.the novenent of
t he sReRARr 6a theel wikagaerBehoT8 usohi pirbeddey thethe
engagi ng rib 60y, the force receiving device 90
| Neldiditioid Ren®reeorad of. or The appdieat wDih reobeneB ahdhe
the second force receiving nmenber 70 is not damaged. A
s shwatinrFinguter22,800q) thei coentké imgyaseberofi 6€he
second force receiving nenber 70 is regul ated, the
nmoverteErite ofin deurdginegtiont iodn apsericer @r gergtt kBScam
surface 70c is also regulated. Even if the urgin
5poradtet ieralofcaten i46dd-f of tBLAPPLY caPi BAS nehbRF 61
further urges the urged portion 753, an elastic
Por TR RS n e Hichiih GO RPBLGGFaad o RETHE™s APl
force receiyvi nmber. 75 fl exes (el astic defor I.on)
i o TR R St ot S NeSebERd T 88 462-
recei Vi e VAV rgggl f.qr kving
de&ﬁ¥%19 ?éﬂ%%{zlanéﬁégf dg%%% e%ﬁ%hgqgggo ggggﬁgg ko
apply L gn JEnher 60 4 i@ bhe RRetisen tof the
Fi g&u}?éégé%é}ﬁ 12 1n Otnﬁ'e ﬂokﬁ%r ?gt\é?%r?lgf ryt tﬁe arrow E as
10Shoyb{dL i S 8se d opht ildie .SeenadotREEEOpEEEEYbAY are
menber 70 noves outwardly of the cartridge 50y to
entigfe tdndve neith patd fifrsthenergdgieng .rib 60y. The
position of the second force application nmenber 60 at
this tinme ifaecapkedtpoopectethposetodnd. Ldhos, aphbying
second force application nenber 60 is projected beyond
t hep@aboien destratredist @rhap positth dhewfdrsitt embogfiment .
. the projected position. The degree of projection of
t he[g%%@f@lf%‘?@?%’%ﬂfg TRIASSS TR lpr oj ect ed-

position is_larger than the f fl+f2 in order to
a8

1%angage wit RPEhECSECSRELPBr ¥ Bei BaPF oS netbEPS 60.
he process cartridge of this embodiment.

Thesé) gég&}eonofftthe second

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



force application nmenber 60 is carried out at the
prior to the image formation after cartridges 50y,
woQm7/080@2 50k are nounted to the main assenbl pctQB200/050622
the apparatus . Then, as shown in Figures 8 , 14, the
second force application nenber._60 noves in the
direction of the arrow B-, so PRat side surface 70b
which is the second urged portion of the second force
recei ving nenber 70 entering the novenent path
rec@hwesshe. 404 8- fymd s 2raadinieriny 8@/ «1Badeigng
so, the developing unit 41 rotates (noves) about the
r otrada 08 Bt Srfidving orddiaduadeveirep n@nzahliery 424 ithe
spaced fromthe photosensitive drum30 by a gap a .
Theswsetare &DHriee retoei od engs Ineivze rdrith rdSdei vEbBet bertridge
force fromthe second force receivi.ng nenber 70.in the
pr o} By ecoposi s¢pe diws  unkst dotipared a deredtopiciouneit
in which the second force receiving nenber noves
5tomﬁ4%-the,process cartridge and engages with the
devel opi ng gpit to effect the devel opi ng devic

e
spaci ng, t AESdiPSERREBTRPoRTt RBSr OF R BT bixt 31 48Bd ofhe
t he,devel opi ng_uni t ca e made |l arge. Therefore,
AT PR ot 4 ER AT 1 U RS G 7 HAGFapt hg
rol 42 f ot.osensi t | r 30 can be d .
e T A R R i S S s b T 24
forde AR 1 6hd Ofls IPLTLiRD 44 dih Rulld i Of -'
t'hearrow B the position where the first force

10l ECRI YO PEAPEFi® dsvished by the first force
appl i cation nenber 61 and the position -where the
second foregmiteeilyi Rg BREDELrZ0 erbedYeSnt Neaf0s€6wn in
fromthe engaging rib 60y change with respect to the
horizantal 4d; reed | oact tidge MEF0 ywamads udiedse ar eflcatdeon
bet ween a distance | shown in Figure 7 and a di stance
I edeaivimg Riguiee i 49 Qi Brmrmsmbact igics ttéiec elelvie L oftiag
change of the distance is acconmpdated by the elastic
porfF o584 pravd detk dh RS efuddnia e sradt dedeitwi ggch
menber 70. A s shown in Figure 22, (a) , the elastic ,

1500 ERE AR | £OF (PR T S ik BitbRr . The detail

Consf’éﬂ%@&feosn'trllgrse'odf grhee 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



el astic portion 75c, there is provided a spring 76
which is an elastic nenber. The spring 76 prevents the

wehewtoso4porti on 75¢ from fl exi ng beyond necesBCTYPENTI050622
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functions to restore the flexed elastic portion 75c.
The arch configuration of thezﬁgastlc portion 75c is
not inevitable, and the elasti’c member may be a sinple
el astic nmenber. In order to effect the inage formng
operation, the developing roller 42 is contacted to
t hesphaieseasili Y8 deHfadh bithoviay dhigeseCandnfrer 6@
application nmenber 60 in the direction of the arrow E
BiiotrBi sheastabewaftar Ftiger @scdnd ASrcé hepskerenthion
force receiving menber 70 is brought into a state of
nomembeei ¥bAgmohesf oncehérairediei emgafi ay arbowdy.in
Therefore, by the urging force of the spring
95]@h@vhd§aebéﬁméﬂpm@ deviebpihy undttle piretesrnwitunie
unit 31, the devel op |ng roller 42 and the
ph@FH%‘eﬂ§pt pye graffdolhP® MR aetlRr t o WaH agtietoshe
? rtrg 8es 50y, 50m 50c, EOK beco pa abl e of
| FRGE | KREnPeoRkEabrRe P bFiR® ReREIon
co ct of the .devel n
%Qséﬁsw PYRaGu 5, “Frelps %%fin%ﬂmoamﬁ 0

roﬁfégeﬁvo%??gh%hge%lcg 09 1ollefsfd nb?% S%%efff%/ﬂﬁsforce

the drrvin fron1 e mal N asse

apQB{)@EHét%BH ﬁ@ﬁu@&f&;ei i Sideh RENMIHSIRAEN force
providing the coupling portion 67a co- aX|aIIy with the

cybppdiiagl ppettibana4bbmsves hah evendifedbeosleyel Hpi ng
unit 41 noves about the cylindrical portion 46b, the

posirtbenEobrt hAerowupl | tige poetdd HIace oRSp ping hadugeion
Thus, the photosensitive drum 30 and the devel opi ng
rokbér caf2 moeer wibhedt biehveef¢henceviel dpitige roltsr #Xrce
and the photosensitive drum 30 are contacted to each

ot REPLliTREienonenbakeht he devel oping roller 42 is
brought into contact to the photosensitive drum 30,

t he speed e tidrisic £ vernesr like tion prabsr §l§l3-f aggsthe

of _the phot t drum 30 and devel
15 P P2 ARC bRP A= hR I T ¢ hEl o1 O & B g of

Figures 39, 40, are provided above the cartridges 450y,
. 450m, 450c, 450k entering the main assembly 401 of the
apparatus. When the cartridges 450y, 450m, 450c, 450k
are in the process of entering the main assembly 401

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,
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



t he photosensitive drum 30 and the devel oping roller

42 can be reduced. Wien the inage formation is
woaoglosioae, the devel oping roller 42 and the PCT/JP2007/050622

phot osensitive drum 30 are spaced from each ot her by

novi ng the second force application nenber 60 in

thedirection of the arrow B, as descri bed

her ei nbefore. After the spacing, the rotations of the

devel oping roller 42 and the photosensitive drum 30

ar &5t apetbwiidiused tdenspeaatk ddfarehne besoygeniddie, 450c,

peri pheral surfaces of the photosensitive drum 30 and

t het soay el repiing graldewi4dd ither eduoad, fandet hecetodag

the wearing of the photosensitive drum 30 and the

devednipEnsyy 44 laare 42 ddre IseanddbyeposThepefor Ehet hpace

i mage quality can be- inproved. The elastic portion

carraspiivisst sost aptistinchéhst castyiegshoddOyn Rbguw e450c,

33, 34, 35. Here, a force receiving device 190
Scorfrilsdiya g rsstalilor cénr eBReYi HRr Aenbllre 1552nef athe

S ortin Ao fit B doeidoe prd then i ororgs o ©°

i ded wi.th - .slidi i 165 i Li d
P LRt ich e el AR thel s£8RRa RgELIed
: ) A Sl . ong Temd! |
surt R bl ARRROEE B0t e Ep0 EBE Ra%Frigpes
forog AP 4 At | 2h STeNRRYy, 168, BPYESre Fi ONE Endfn sggr;%%mbly

the state in ‘which'the second force receiving me r

1017841 oF AIRCt /DS ramd RAC et Hotae 1@y wh¥nt Resbiekst to
force application nmenber 165 noving to abut the first

~ fortte renai alg diprdeerich/9. sEhger eh85a shangehdet si gt B
after the second force application nenber 164 noves in
t hesutthr edtdtorf afcd heearindwgEdevike Ohange trvemlbpped |
of the distance between the first force receiving
merigrh 7% ahid- $th & oo edidrice tiove mginbg rméibendl t8e

- shown in Figures 34, 35 is permtted by the )
sl iTREANG t5P s i R 1sm gieRgeporli o theadgHa eréal

sliding portion 165a and by the novability of th
157 | 1 TR 1 A TR T 16 i B e GigRe | BhCof

32 ecgarlfrtgq\f\i {gnez hcg%g al’%n ﬁﬁv%%riez e%s 1 nI r%hteh T o%%ri Udg%% 15 Oy
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 Embodiment)
25 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a



of this enbodi ment, the developing unit 41 is
rotatable relative to the drumunit 31 in order to
woant7asio4and space the devel oping roller 42 angCTie2007/050622
phot osensitive drum 30 rel ative to each other.
However, Figure 36 shows an al ;rnative.structure
wherein the portion to be guided 544 is in the form of
a square pole configuration, and the drumunit 531 is
provided with an el ongated hol e 536a engageable wth
t hgepaii earteibgegusdedabddmmpbiat ehy bhgeclltvel 6plbg
unit. 541 is slidable relative to the drumunit 531.
Moide vigdropiecu kar by, easmphawy carErddge.37, when the
second force application nenber 560 does not act on
t he second?$ osltewn etei Vi gurerenber Bizdintehed Levdicopi ng
roller 542 is U(%ed by an urging spring (unshown)
( eldestaleopiagban)its @ 4ds isorsefided vhEhdavéPsppngeceiving
roller 542 to the photosensitive drum Then, as shown
5i nMesre 239, (fRE CEe&6RE 1V orgedgFpFreat i on nenber 560

noves in the direction of the arrow act. on the
second fort®® rERETVi NS reEmdes @ﬁﬂ?eﬁgiii%%ﬁc%qéés a shaft
devel Qpi n it 541 slides in,.t directio h .
bty 81 BbheRiert 2t cadtynih Ebbe sk Agr T Fer

54%é¥¥%é!%% %o%q%en%i%&% td%ngé3ggEE§v§Hacﬁng¥oﬁh§77a
gap 9 arly 0 t, "the force

T Sim fo the first enbodi nent,

recsl Wmendewcei133¢ ifdcludesptineatibat mERALE® 261 is
recei ving nmenber 575 and the second force receiving

10 Merkaa i a). ahlie adeseingt ifercw ecbevimdepastiont P27b on
operation for taking the cartridges 50y, 50m 50c, 50k

outwhafcH héeaiercasis Eoltlcy 20 1dtathenappabatrugo3Wsh

t he novenent of the door 12 fromthe close position to

t headdpdrleposTheéohpreherécesvifiorneniappl 2 ¢at ionimesdesrlly
61 rotates fromthe position of Figures 6 , 12 to the
posiarisdn tofc e @i édes £1ret. fRBycehirsceféngi pertiepcand
recei ving nmenber- 75 is released fromthe urging force

of thfe F958C forEe &SFSiYANPoRCORERBBr 61NE SRTHHt298 has

171 5% L9Les recelyl 19 reber, 75 moves f LomLLhe;5heley
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 empbodiment, by movement of the door (unshown) from the
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



state shown in Figures 5, 11. Mire particularly, the
second force receiving nenber 70 becones free fromthe
wang7vgig@ertion 75b of the first force recei vi RQTORI0E050622
75. As shown in Figure 5, the second force receiving
menber 70 also returns to the and- by position
(nonoperating position) about t'he shaft 70a by the
force of the spring 73 shown in Figure 19 in the
direction of an the arrow A . Wth the novenent of the
doent¥drdngmorthehel dseepogihgouni® 2&HE. open position,
the tray hol ding nenber 14 is raised away fromthe
transfer bBEh¢rdDftas: shmwihowE dgor g5 ddire 43, Bhet iesond
the cartridges 50y, 50m 50c, 50k are raised, and
t héretcer @prilicaphonosenbeti ¥e3drave30instepdineedion of
fromthe transfer belt 19. As described in the
f oPEgBIHGY BhBYsEEBNEriving ferepvirginbhderaip appembly

novi ng.the developing unit 41 js constituted_such that
5it°§r%’ cﬁgpﬁﬁ?ﬁéﬁng FPBRAFhet0elRE oPFRGRANF LR when

h trid 5 50 d
e C3IVAI08S 200, S0, S0cy 20K s PRURLEA Lo, LIK,.
t iti T , r]
oS Ok BEy 055 B SLLL Ok T BLRLE b0 S e
Si Bg8 LheZoYnt iRg H§r§E£§8ﬁgggmﬁﬁ”a%PgwS@FOEQef°rce

recei ving nmenber 70 is at t tand-by position , the

Spaee d1Rping MRk @%ieﬂbtxtégoaﬁéuth@hép@@ﬁﬁééﬁin%
required for the novenent of the cartridges 50y, 50m

10 50@or%Qlonmay ehe wsill khel Braihhghiwords, bhewsiZe ®het he-
opening 80 may be small, and the first force
appleivedtopdmgneoiiéer624andst hkpasedofidohotibe  appl i cati on
member 60 can be close to the cartridges 50y, 50m
50¢lestkorhiodogireprbict pbospzenshitine Auibm 2Sfeilyl @ B® V.
of the apparatus can_be reduced with resgect to the
veftt d&isditideri 85. ShaWaddnt Foauraso3deehhenPphieion to be
vertical direction of the main assenbly 100 % t he
ap&é%%?ﬁ%%7g§-Qﬁo%ﬁeiEOFFﬁuFEEG%Y}HQZQX?h%rf Lets
recei ving device,90.is,over] apped w ? th éirst force

15 o RCTEALSH enbBr 8TCkRlOt RATEoRBna For ob HBBI i cati on
”E@%%%1%%fﬁ&“&e%§%8e%kah8 EQ@ 95“9&8&i§{e 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
receiving portion 277a of the force receiving member

25 277 slides on and deform the free end portion 262a of

the first force application member 262 from the shape

indicated by a solid lines to the shape indicated by



direction, and therefore, the cartridge can
bedownsi zed with respect to the | ongitudina

wdizoEogican. Wien the cartridges 50y, 50m 50c, PEOMPENT050622
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handl ed by the user or when they are transported, the
second force receiving nenber 78 can be placed at the
st and- by position, and t her ef of , the second force
receiving nmenber 70 is hot easily damaged. (Second
Enbodi ment) In the first enbodinent, the cartridges
50 PR 150Gs 30K Bl AP uat.edTboathemPRi Bnass e8Pl ¥he
100 of the apparatus in the direction substantially
perpeicid godtd drhea@d »oftHhe iphat deersi bppe idaution
30. In Enbodinment 2 , the cartridges 450y, 450m 450c,
45Q@kenser mimtied dladthealdiyn desemalbl e401Iof addéietion, the
el ect rophot ographi ¢ i mage apparatus (nain assenbly of

t heflapparfns decaihwing mecttiion 00t aenisalitytesr al | el
with the axial direction of the el ectrophotographic
photloisEisg tusd e tifaldifotisdentdive @ dhemtiase. tpgce
the fol ] owing description, the points different from

t he IR 32 b iSRIRT W94 be described mainly.

CGe I f, el h hic.i _
orming. apBaFatusr hceIehBRREPRCRr G TS 5% FFHTT Ce%1,
th ' I 1 af, t is.l.0ad i.th
P TR ot o) TS O A B R o 02
(IR ALY IR U Pt 27

t hephotiasensditi g SEMMABR1dN dhirs warodinERleconle force
cartridges 450y, 450m 450c, 450k are nounted to the

IO Wb b IO AT HYe e [apy indeekd N Rt mlircagsenbloy 40k
of the apparatus, in the direction of the arrow K .
Theatasw e dgest b QLatdb @ Hisfiose 4680k accommodat e

yel l ow col or, nmgenta col or, cyan color and bl ack

col or toneAspaegacHesthdevehbpershetweespelei devylomiey

- cartridges 450y, 450m 450c, 450k are each provi ded
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wi trehlerad? randi i Phrbasen vido itadmg £ 30 v fthece
recei vi ng menber. 475 and a_ second f.aorce receivin

TerBRTCRAL OF i SRsncs MY G AR AR Gion membet 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
force of the spring 295, the developing unit 241 is
rotated to contact the developing roller 242 to the
pﬁotosensitive drum 230.

In this embodiment, the structures other than
the force receiving member 277 are the same as those
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



assenbly 401 of the apparatus with respect to the
cartridge entering direction, there are provided a

woio@osioae ce applicati on nenber 461 and a secORdTARI00®050622
appl i cation nenber 460 actable on the first force
recei ving nmenber 475 and the s%_ond force receiving
menber 470, respectively. As shown in Figure 42, the
mai n assenbly 401 of the apparatus is provided with an
opening 408 for permtting the cartridges 450y, 450m
45Ga rs45@rie epberchhgonbinBmBssesbl yn4Pleof 1t be
apparatus and a door 412 novabl e between a cl ose
p o &nbiodl mehas iorg thee fopedi Agrd488applli ant OPEMEKSEL i 061
openi ng the opening 408. The door 412 is rotatable
abdmt thiee seotoatl enbaxinedi2a. A s shown in Figure 45,
the nounting menber 480 integrally includes holding
portions 4B9cdéserietdiiny e fearagdidges 450he 4309e
450c, 450k, respectivel an operation nmenber 480b

5f oEIRGFHTE oh S el eet Offor%éSasﬁPP%mﬁ% nefBeRumBar ahd
a connect,in t he peratlon

rtion 480 for connec
me ket S48(§b%5ﬁ3lteﬁet888r B2 ONHPRT e thFE%r AtQe force
shown i,n.Fi gure .42 connectin ti,on 480a and
Eha sy iR Ut tE, s B Ra: Th-a8 Rk ERe bt
engagenent between an el ongated hole 480 g provided in

t he connecting portion 480a and a projection 412b

pr q¢ided o e i dapk ) 412. Therefore, with novenent of
t he door 412 fron1the open position to the close

10POSi ti on ifniHechhs@Gidon 11 AL AMOW 1B IFQIRGIIORSE
480d, 48Ce provided on the connecting portion 480a

notaeamengmgu@delgﬁ@qvaévﬂeéa 401b provided in the
mai n assenbly 401 of the apparatus as shown in Figure

42. Thus, Bhbelenmgdipeerit oni M80e idessgridedMatllsd hetth a
operation menber 480b noves in the direction of an

ar yewhow, CEnfsidoke 2pRot asensintdgbidguasyd3dowf coher
cartridges 450y, 450m 450c, 450k supported on the
hold@ivitd Qp6rt if6n 288 GE SHPé akBy BATEEbAIEhe Bosihqrghsin

ced fr t he .transf belt 419_shown in, Figure, 47
15to%Fﬁ€rﬁb§' |oﬁlGBﬁFaégvthFod?HEl?PéﬂgfBPlBeg§14i§

Sh%W%Jlge@ % % 48force receiving device 370. The force

recelving 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 341lc 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.



Si mul t aneously, the portion to b e positioned 431b

provided on the drumunit 431 is abutted to the
weoaseiTiosonaz ng portion 40la provided in the mai nPaTarRIOT/H50622

401 of the apparatus by which the cartridges 450y,

450m 450c, 450k are positioneg correctly. Each of

the' cartridges 450y, 450m 450¢t, 450kis prevented

fromnovenent in the direction of the arrow a in

Figure 39 in the main assenmbly 401 of the apparatus by
engagi ng tingeshehit 4366 paOvh&Re) ok tde €Iy espdiy position,

menber . 436 with a rotation preventing portion 485a

pr @t e@d dond Fe iR reasdeibhy méhbeaf 370b appaeatasted to

When the cartridges 450y, 450m 450c, 450k are

di smeumioad thioom (shendeby pesdrdion) 46heot the locking

apparatus, the operations are reverse to the nounting

opercattiioms 3 0@pdratdcaria citieds tt of §hee sgppncaPrbhngenber

and second force applying portion] Referring to Figure
540 portiguy 8445, puey afy éhe eMifRe Jfilpse St shewn 1n

application nenber 461 will_ be described. Si 'IarLX to

t hé HIWES Senthdithen i r Himg forse P rééeaﬁﬁFPeglt PBhLTY

me r, 461 is,engaged with_a connecting. er, 462 t
in{%?qrde‘l a%’& gmhtlﬁ ??‘l@e()p@r g?‘?oﬁ‘fofstlﬂléoo:fffgl?e tl%%werr(aerﬁb@?e '
480b.  Th tructure .of. t eGlinng |
ne SR 40 e BRI AP REE 1585h8
42, Ri & 43 oo i hehpbk
dooﬁélﬁeleZaa:bg)lalt&iqulg)nogng n posﬁ%%%ﬁ’gﬁ?ﬁ \I%/I?}A{:Eﬁet Irwﬂémﬁ
100PES Addr@ yRITRRY A8 s raft uddPelnPeshét Ofor &t gUs Bsce
41 and 42, (b) and Figure 44 show the state in which
t hec o e bl i forde theilvisyy pRSibeiron.7 (Bhemetshaodoor
412 is closed, the operation nenber 480b noves down
(i ncddrei vl reecidmre ofran tdre egaond foAseshpwiication
Figures 43, 44, a projection 462b provided on the
cormmette NG Gfanidre 468®0 1 asansdrigarpe e §i3t0h aaql the
- el ongat ed hole 48Ch provided in the nounting menber
48Cle e &0 Migth IR efntC B adie do5ér &N OkBRBer
480b, the connecting nepber 462 rotatss in tqg .t
15di recti on SEMAAAELYoRP QFABohE T Ehet™ POt F Ohal P % AR TS

46%9f 5%&“&§H£>Q&£éﬁéw%f'{£§m 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



enbodi nent, the first force application nmenber 461
rotates with the rotation of the connecting nmenber
woa)@/osaen t he door 412 is nmoved fromthe cl oBET/JP2007/050622
position to the open position, the operations are
reverse to the above-descri bed Qperations. The ot her
operations are the sane as mﬁt% the first enbodi nent
The operations of the second force applying portion
460 are the sane as with the first enbodi nment. '
[ Cererdlviagr dagerenB70f ipr neesdanagedi dgeh Thethe first
description will be made as to the structure of the
pr doese eapiiicdgeonf mehbsrefAbbdecorhinudbepsésathyr es
of the cartridges 450y, 450m 450c, 450k are the sane,
an@oehasés she, fiketdéseeppreoaiviing bempade3d8atolitinethe
cartridge 450y referring to Figure 46, The cartridge
4589 VeReNkdes 5h§h§?6§éasﬁ9¥9@ aFam- 1309 @?@@@§53ﬁ%%ns
actabli gn t he photosensitive drum 430. The process
> medf9YRtEGdes a charging roller 432 functioning as

har gi f char.gi trically th :
O RS, S % ST e i i opsy Foroe
UBBLLARERY S ndRNELOBEInBFROS /0L Y ELOBE NGy Aur an
| atent i nmage forned on the photosensitive Fum 430,

an@&%wbhé‘d%h@%lewﬂet FgPLBYr8Se £ AR HONBEANS 760" i s

renovi ng resi dual toner renaini ng on"thnhe surface o

t hgphokespaskti B¢ EhEMiA3OngTherearsdri g9e 45ng 370c
conprises a drumunit 431 and a devel oping unit 441.
10 Thensbr heunesenbnthpadhustuthe 48doaddfédhee dgyel DPhdhion
unit 441 and the connecting structure between the drum
unimemndt 86d.t he devel oping unit 441" are the sane as
with the first enbodinment. [Force receiving device]
Sinmlarly Thenhed igtsvwrenisodiigye 58s Siyowhs moregens of
47, the cartridge 450y_includes a force receiving
det€e SBONFOL OEBRt ABPI hEat hen daolPebi $g0 r bk | dre 442
an%.the photogegﬁ%tive drum 430 tp each other_and for
spa¢ERGEERENPEr bATe3EROBt Rer tRhBIdR SpFLace 370b2
(

15 second urged portion) provided on the second force

recelving 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



structures thereof are the sane as wth Figures 9 and
15 - 19. A s shown in Figure 47, the force receiving
wdevi7os10490 of this enbodi ment conprises a firBCTARI00B050622
recei ving menber 475, a second force receiving nenber
470 and a spring which is urgiqﬂ means (unshown)
[ Spaci ng nechani sm of nmain assenbly of
el ectrophot ographi ¢ i mage form ng apparatus and urging
mechani sm for process cartridge] Figure 49 shows the
st at e afili £&ct hén SEEONiEk f OF €@ ap i Gal 1100 MRy 460
noves in the direction of an arrow E fromthe hone
posThénaféFe gutiee 48) stanadi ThodthedewH o ing tr ddrere
442 and the photosensitive drund30 are still in
contaceiving memheot eba #Fdurte S ahohsfdime stested ving
after the second force application nmenber 460 noves in
t hemeipett § 68k ondnthae révwsBnee wHi drtwrerdds dpinsg
rol Ler 442 and the photosensitive drum 430 are spaced

5 r oh?PBER T BEREY 1NGi EIRET 3 (@R 13N fihes tseGasshifasife

th df ' ti 60 i ided with:

o P SRR HERRRrbEY BRELPY, d00:n5eR Py hoats AL
by OB 2GRl S blSle PIF S BBAE Ay himent. .
por{hgncﬁgﬁ%@effstﬁ@ @P&Q&éeec A&%&fa@d%ma%% Yy the
arrow B, the second force applying portion can

nove Wit heubsi pher for engesvhd e Hd rsty 101 ce

application nmenber 461.” The first force application

10Mendep] #6dt aofl hEgoSeCIT FOrLe wPRId adid o rRNMIRrce
460, as shown in Figures 39, 40, are provided above

t hereaeivingesedidb&y, 34GHM 450c, 450k entering the

mai n assenbly 401 of the apparatus. \Wen the .
cartri dges B450ne 450mmeab0cf 4b56ksarcentdnfoheepappbssatio
of entering the main assenbly 401 of the apparatus,

t heM@rR®A 3 ¢ Or Erom cbles w99 eath e¥h 70 dins Blaptrs (H8 Ha the
stand-b%Egosition. Also in this enbodi nent, the second

f or CerPeLEPVi A HERERY R 0-he prrsgiect da dutdnered!Sy rofthe
LA 9P 08 WL SAL MED, L S 0ee oY i oy
of Eﬁg second force application member 360 is permitted.
Similarly to the first embodiment, by the urging
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 recelving 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



apparatus and the door 412 is noved to the close

position. Therefore, the cartridges 50y, 50m 50c,
woQkwasidae downsi zed Since the cartridges 450ypPC#581007/050622

450c, 450k are inserted with the second force

recei ving nmenbers 470 are at t st and- by positions,

the space required for entering the cartridges 450y,

450m 450c, 450k may be snmall. In other words, the

size of the opening 480 may be snmall, and the first

f orice 1appldcalioRMRARGent61 and the second force

appl.ication nenber 460 can be close to the cartridges
450y, 450m 450c, 450k. Therefore, the main assenbly
401 of the apparatus can be downsized with respect to

t he(ieFdH @adbodiimeetd)on. Since the .arrangenent isD |?
such that force receiving device 90 are overl apped
with the fThst énboeimepticalabes newrbermalifird téwanple
second force application nmenber 60 in the drum axi al

5di rafctd orvRp day it ausd urer tfiogalthgi £egcrofSCepEFIng
cartridge can be downsized in the |ongitudina

di rdasticm. (Rigsrashe %ard®i-dges 450y, 450m 450c, 450k

are handl ed by the user or th are transporte

t he SecondTP6Fc@mP8§éW9PFgW££ﬁE%? % C%%Be%ea§$%c A

the stand-b 0S| ti and therefqre, th farce

ol WG TRHBaR e 1% R AR gl et e o

Embodi Thi s .e ' rel o a nodification

of C?%éerﬁfog%%re a!rgecaér% \%gﬁ e\r/litycé:%#ht't??gtgﬁbodi ment will be
jodescribed algo ui-thiaye! b?@‘ﬁ/cﬁétﬁi}g@fdgéqith a force

accommodating a yell ow col or devel oper as an exenpl ary

cartdddgei nPashion 490 Hgurewnithot Er@Uspaing hetween
devel oping unit 241 is provided with a force receiving

menties e (SRie reEieiwidi@ dend dtle photheeheridd ve drum
recei ving menber 277 includes a shaft portion 277c
Suppa0 t ed’heotfatralel yeorivhegddesliopi A§0devnpeiseane 248st
, afirst force receiving portion 277a on which the

f i réer¢oreecapplng aeare rRIZS B iSeapndaficgceand a

second force receiving portion 277b on
15 receiving member 670 shown in Figures 59, 60,

similarly to the first embodiment. The first force
receiving member 675 is mounted to the drum frame 634
by engagement between the engaging portion 675d
provided on the first force receiving member 675 with

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

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

provided on the bearing unit 645. The bearing unit 645



whi ch the second force application nenber 263 is
actable. The force receiving nenber 277 is integrally

woaonwiasiodted by the first force receiving portPOT/JRIVA7/050622

the second force receiving portion. The spring 298 has
one end fixed to the force receiving nenber 277 and
another end fixed to the devel opi ng device frane 248.
The force receiving nmenber 277 is kept in the state
shown in Figure 51 by the spring 298. A s shown in

Fi gured WP nesiarideardnd tfoddee reicesriagbadinbert 570y is fixed
novenment of the door (unshown) fromthe open position

t 0 tcheors dsmgadsidiinad, ek offi the flevedopppli datriies frame
menber 262 is contacted to the first force receiving
por&@4Sorrzly Zoteft atiey fsmppeontecéhei Agvadnbéng27311By 642
doi ng so, the force receiving nmenber 277 rotates in

t h&ahiirecd S varloping rewlsrseeds PROFR§uEbes2ndbout

t he,,shaft 277c. The second force receiving portion

557 G 6 &8 dddis fGPREMBERTt27 FhRobeSElPdaraEY

of .devel opi uni,t 241. Thereafter, a hown in
2 G 15 PR i B Eevbd e b Bk FoB65
no Ml ir N of a the.drivi
Foree Ay Kot 0e rsty<or Bl P aFapudt §ot8:

th d .f s ' f
ConNBRndR L S0 1LALEE geleelh oROL ELABET B e
seernd iy G rapplircat it WRIBek nd63ABXeSsEN thethe
direction of an arrow B, the developing unit 241

101 Otcaives, opfiolt riclld eonfReEt iGBY . POrld OPoRdbin i hidhidie 646 is

drumunit 231, by which the developing roller 242 is
spddeed rtomthiee lengdttudphetldgr aphstdphofoskasbéayeng
drum 230 by a gap g . At this time, as shown in Figure
53 untiffe §dar tsico@st Fobeoveck slie22ddpdbinghmehbere667 and
recei ving menber 277 is contacted to the | ocking
portifor G288 96R 1t RS BdevEN® pFAGE eV deenreined £418La o

- requl at.e the nopvenent ,of the force, receiving nenber

15

20

25

27PTENGWTS WiE g Gr £Y83DARICRE BPFEEPRORLEBP YheChriow S

N Rl S

' %Q%.de¥ﬁé°86Q§1£H&tmééﬂer 667 1s 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

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
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



is rotated relative to the drumunit 31. By the
nmovenent of the second force application nenber 263 in

woOher7d10aet i on of the arrow B, the first forcecT/ar2007/050622
receiving portion 277a of the force receiving menber
277 slides on and deformthe f ee end portion 262a of
the first force application metiber 262 from the shape
indicated by a solid lines to the shape indicated
bybroken lines in Figure 54. To acconplish this, the
freereadppanti €8 2Racefethegfmesbef 063E @ppthLati on
menber 262 is elastically deformable. In addition, the
fi esbotlameaty eaadvithg poppdotiRd 7TAotensdrt Ubes3da shown
sliding surface slidable relative to the, first force
apphi Faguor dénbeFigé2e Thecetmsspendsf oo nelbe | suypofting
the free end portion 262a of the first force
apprileapprohinenbai 22062t hisuprogHBCHF gi o rdiected
force receiving nmenber 277 to the | ocking portjion, 248a

5 evBRTMACR £HE Qé@HﬁGe#oPEQJ%55?@c%f?%nth%n%%Ye%%%lng

P favacls 9%@%'?ESE#SEh%L@EE%h?é%?g%ﬁﬁéﬁzﬁg$n%éspon8 to

SeyRLoRLAG L P8 o300 B90TSLL) 4, U A0

53@§%el%gg ”d&@%og'kﬁﬁﬁéogégf Ehe, g B il Elgure

rom state shown I'n e novenent to

the secondsf igkd ecsl WHY d@z@?@d pidGl Mt R isegond
force application, nenber 263 is pern1tted By the

10 Ur gioRg theNn e sappbRee8pbhnghd 98 ruhhen deveb opi N gitid 60
241 is rotated to contact the developing roller 242 to

t hehplvet agaensbtrivéddeusb30inl whibh steabaevakoping henit

structures other than the force receiving nmenber 277

ar é4thandatbeadrunossidf 68hehauet bedgecatyinedcwibredeach

in the first enbodi nent. The operations of the first

. fopk&eappl $ il Rl ek erho 60l 19t tamizo dimendi mere ar e

- the sane _as thoEe of thefirst force application nenber
1aFﬁeWﬁélP9ré§ EnB8aPnehet orrohRIFPPEE LR RO OF the
l.i cation nmenber ,461 in the s nd enbo nt S,

15 QOB Ebed P ot RECFbT 2081 MGHDFh PRe §5r CRSSDLE Of Atfing
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

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

first embodiment can be provided.

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

This embodiment will be described also with a



recei ving device of this enbodi ment, the nunber of
parts is smaller than the nunber of parts of the force
woecewiogioag devi ce 90 of the first enbodi ment. eEDUPL007/050622
Enbodi nent) This enbodi ment relates to a nodification
of the. force receiving devicegg This enbodi ment will
be described also with a yellow cartridge 250y
accommodating a yell ow col or devel oper as an exenpl ary
cartridge. A s shown in Figure 55 - Figure 58, the
dewslldmwnantinidd4l 7i59 ypeoeourddeithgaaf getdoweceilvicng
devi ce 370. . The force receiving device 370 includes a
fi Gstveflomes ragc @iy ieRgMPe R C3¥0aldee - sevdnshdwr cin
recei ving nenber, 370b, a first spring 370c, and a,
sedortrSprialng FianreTke f 6Reedp¥eePRiRg BBV ECcé4370Si s
nmovabl y suppaorted in a guide,341a proyided in the
GV BeTee fPate” $a6e1 ThacsBeThacogePng HrofeEce
5pro%igeq7bet 2en a Ig@kin% %ortion 4lctprovided at . .
oné SEid oG 178 GTiCdd “34 PRTRAGSES) Scki-hg T pbPEFEnT 85 Ying
prowvi C r receLyLng. 0
e, s P et F B PR T A B PR E 7 -
fonge racaivifgLemer 3108 ﬁ\eﬁkbg987ssceeﬂp§§?ggg a
recei ving nmenber 370b. When "t he door (unshown) is at
t e R REY tWdtiodnhe 73ecandpbetes FeEstYHNY BRMBRE
370b is re??géied to the pos??ion (st and- by gosition)
wh etegrdifeg ilmec kievd qeorfiriagie 34€e is contacted to the
second | ocking portion 34.1b provided in the guide
10341a as shdiumilarFy gur etlsd fiyrstheemiraqd imprfordewf irhe
second spring 37Qd. At this tine, a gap fl is provided
betRigire He -~ Jdovwe flOrcéheecervndgineaberegzdbingd
the second force application_nenber 360 provided in
t h@STRST J5/Serdin yroicde normahdvappaPaeusde| hhet fepte
wor ds, si,nce the second force receivi nber 370b-
doSTgY 1B Feitinre o PYr BEILPENTERBEs GEBAROTBY co 1N

li,cat i mher 360, _the "ph i tive,drum 330
G S8 pRag Foler 353 A OEoRt GELRH B oRERPeT

150tW%%'&%égln%&!%e%%i%%eaf%5§kee?98ﬂigﬁgtSeBXnaD¥SQEQt

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 membei 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



of the door (unshown) fromthe open position to the
cl ose position, as shown in Figure 56, the first force
weapp7iosadz on nenber 361 is brought into contacPCTaPi0®050622
first urged portion 370al of the first force receiving
menber 37 Oa. By doing so, the_second force receiving
menber 370b is urged through tﬁe spring 370c to nove
the second force receiving nenber 370b to an outer of
the developing unit 241 (arrow P ) . At this time, the
segRthforT® .apphieeat tRE sesdes B866cé Sreost bl dudiyber
t he upper surface 370bl of the second force receiving
meMiér iz tt@ reguuatdda flartcber Phrovéneht. deloetvping
since the spring 370c elastically deforns, the
f onedrteJdilvi ngtdehiieet 3me, i shaotpperegedf averpertidre 770c
first force application nenber 361 continues pressing
ag&ifnghe fedands tf ofusiec ¢ eced&ipdngembrier 780adWF Bhtehkhe
novenent of the second force receiving nmenber 370b
5¢ e@ﬂooﬁr)éﬂd Foxses R lick ttogu rember v?/ﬁ@n tPhBre¥EBhd

an’ t@%%'m%a‘%%q%%e”ﬁg‘ﬁﬁéfégé’ éﬁi?t w'e”ﬁ%%%ér?t iR

.fﬁ[teheehvnl"%ﬁ“&"?% oo QNG Qr g of sLhe she, |§7ggtmg

e sechnd "Force app I"on
‘ negQ)J_ _ Then, as shown in Figure 58, by the
ment of the second force application menber 360 in

the directyigRefbr! Nevah roNER thé Neesdble SiFdace b g
(second urged porflon) provi ded on the second force

10l eeRInHdY TRTheY pFEdRnteeeirvelm aohange bl et Bagsgeagd
force application nmenber 360. Further, wherein the
seannﬁ'Wanwxihunﬂdnnﬁ|ﬁm¢eﬂaﬁh@rd&@&cﬁoveg incihding the
direction of an arrow E , the developing unit 341
r otsstcs chbiutce feprddmagdonngiepdetd §i6034n6b tivet Bethad
drumunit 331, by which the developing roller 342 is
spdEEt s Rt ng @tﬁn\b@ghaﬁ@gﬂ@pmo@ pheegsdnsi Thie is

drum 330 by a gap d Here, the _position where the
fi RECT I dheSdidftE momberr370a% £ogrged Py a ﬁéln

1f|lsgrgfgéx%fgyidé:tfﬁ”%he ggrsts%%rbz EgéEQV1%gdmemger
775 flexes (elastic deformation) as shown in Figure 62.
Therefore, even if the movement of the second fbrce
receiving 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.



second force receiving nmenber 370b is noved by the

nmovenent on the second force application nenber 360
wonodt@sdiseecti on of the arrow B shown in Fi gur eC58P2007/050622

Therefore, the distance | between the first force

receiving nember 370a and’'the second force receiving

menber 370b and the distance Il between the first

force receiving nenber 370a and the second force

recei ving nenber 370b, satisfy distance | > distance |

Ifhdhe {18 Coed e il e dRUeas 1340 mefntidli §70b moves

enbodi nent, , the change of the distance can be

ac conr® digti € dndoyerhdrer Pt g athet becspd fpr320@pgdd celtd on

first force application nenber 361 relative to the

fi rsé¢miper ce60 ecei vi ng nenber 370a. By the novenent of

the second force application nenber 360 fromthe

posi ti on sRewshiownFiiguFégsgei A4t ey drpEeleBR PAIFREL ed

by the arrow E in Figure 57, the novenent of the

55 e cOPEORGr Eor ¢@ caPR Fep b dembEsh 18P e e S sdrioa
licati mb 360 i 1tted. j m | th

PRt ShboRTHRRLE bt s G A 1T Bos it ueh

th trid 35 t d | j 11 3
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ot he¥ n orce receiving device 370 are the sane
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enbodi nent. The operations of the first force
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as those of the' first force application nenber 61 in

t hecbhhstt enfodb renNdn OT 4 6her it sthd af:oem applt c&iliorby

menber 461lin the second enbodi nent. (Fifth Enbodi nent)

Thi sheahotdhaedevebbpins tol kemoth s iissl sperad ef mfm g he

supporting structure for the force receiving device

( Fi gleesrsphoboyrapThi speaboskmeht 1 Ve | drys %é@cbybéd gap A.
. also wth a yellow cartridge 650y accommodating a .
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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 distaﬂce I
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



recei ving device 690 for contact and spaci ng between
the devel oping roller 642 and the photosensitive drum

w6207/08a2f or ce recei ving device 690 conpri sesPariiPr09t/050622
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force receiving nmenber 675 and a second force

recei ving nmenber 670 shown in Figures 59, 60,

simlarly to the first enbodi t. The first force

recei ving menber 675 is nounted to the drumfranme 634
by engagenent between the engagi ng portion 675d
proxi-dediny hbRblir $Y5LO05RE £1BRECHYEABNABIDEI oH 7EnaM t h
the guide portion 638 of the drumframe 634. The first

f oecasteeepyirdfonenhes 63bmevuBYy e tioin heoclt Lon feseided
634 is prevented from di sengagenent fromthe drum
franetbd4fhysa fegukatrengipongi oemit8® Provi ded on the
drum franme 634. A shaft 670a of the second force

recei vi ng Bieriie mgrEnanternfagdée wedeng gorge popiligation
645a provided on the bearing unit 645, The bearing,
uniengasi AePudralg hheebopdtioncehewrelyi hyIweebet Byo-he
is fixed to gne, longitudinal end of_the devel opi

dediEotiahe 159452aR0 Pyt ahabRy* Stippot B st Here 637 the
devel 642 h devel | |
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transm tti t he iving force from the coup I ng
WE&QQQeQGZ4@0ahaetﬁevghQEbagnégtL@é qeah $88.atbe
covering nmenber 64 6 1s fixed to the longitudinally
autshteaceetl tbheabaabtRgrubit th45using sprenyeros he .
coupling menber 667 and the idler gear 668. The
copepiviigiedesheth64cérieiggevirdég.with a . cylindrica
portion 64 6b which is projected beyond the surface of

- the cover immm&hm@mbﬁcbinmipl ithg mébert vges ogher
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exposed through an inside opening o f the cylindrica
poichidsn the EBICEASSERbViRg BevideuRPlinpfreahle same as

devel opi ng unit] sho in Figures,59, 60, when the
GovEraR R BRE( CaRt ARG AP EnF i £185% apbodinent !
as§$pble

opera%lons of the first force appllcatlon member
761 in this embodiment are the same as those of the
first force application member 61 in the first
embodiment or the first force application member 461
in the second embodiment. The force receiving device
790 of fhis embodiment provides the similar

advantageous effects as with the first embodiment.

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

This embodiment will be described also with a



outside circunference of the cylindrical portion 64 6b
are engaged with the supporting hole portion '636a at

wona7@s420n t he ot her hand, at the ot her end, pChaPrP2007/050622
“supporting hole portion 637a is engaged b y the

projected portion 648b provided projected fromthe
devel opi ng device franme 648. The covering nenber 37 in
the ' first enbodi ment shown in Figure 11 - Figure
"14corresponds to the covering nmenber 637 of this
enedilmBnicarand dbBe ssoppactbfgolat Engoat yenighacshewn -
in Figure 11 - Figure 14 corresponds to the supporting
holdevedrapean aG33a extmphesyeohotdridoe. Theyyyroj&ctied a
portion 48b provided projected fromthe devel opi ng
dewiegsriacane4 v8eiwnotfthe pirpsesenbadinbdygecdbPespondeen
the projected portlon 648b_provi ded proLected from
t hddéWelcopiong ldagi BempeanB368a8sdde ehi shenbbdrasarsipjve
d0| sq, the developing unit 641 is rotatably
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t hi r urge rtion rovi

Se@ﬁﬁﬂx&%k@%l@%c%bﬁbBQtBE@PSﬁ 18 coaﬁﬁlﬁgnméﬁﬁéy 830
the first enbodi nent, the contacting and Spacing can b

10 agcaenp |pﬁm@saaemenet Beurl egbr ophehegsapbi State as of
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phot osensitive drum 630 and the devel oping roller 642.
Thus,gurtee 65i.mM Fagurelvaht g eduyseeffectisva wievw tdrf tites
first enbodiment can b e provided. (Sixth Embodi nent)
Thirscesisedicaatt- 1dgkeatéfyt esaseedi fremt tha cotiplheg
force receiving device. This enbodinent will b e
de&EMASEd 88100 SkPehody Ehrophehpsenaybivegirum 830
acc nnndatlgg a yel Il ow col or develqgﬁr as, an exenpl ary
caM r&@@» §ﬁ8&ﬁg|ﬁeﬁpaﬁr%2%1° %um@l@saS%ﬁ@bly of
de | opi_ng_unit i s_pr.ovided force_receivin
15 GorPearnr e PR BSrBiethi e debFedt 780 Sonp: s0d U
f'r%tEQ%EQ% %%Ce'ﬁiéﬁke 68 is a perspective view of the
process cartridge 850y as seen from the side opposite
from the coupling member 830a of the photosensitive
drum 830 in the same state as of Figure 67.

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
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



menber 775 and a second force receiving nenber 770.
The first force receiving nenber 775 conprises a

weuppmsid4ng portion 775c supported rotatably ORCTHR2007/050622

devel opi ng device frame 748. Similarly to the first
enbodi nent shown in Figure 15 -_Figure 19, the second
force receiving nenber 770 is b}ged normal ly to

provi de the state shown in Figure 61 by urging neans
(unshown) . In other words, since the second force
regeiw BgcoRphehg/femdeessBot fhecesyei aihgr ke fdpivihe
second force application nmenber 760, the

- phabesensiahidvehdr ury736 meslbthesdevelops nghe otdetr7d@e
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are contacted to each other. Simlarly to the first
enB&Oiyment they longemedtinefi ehd dppositashoom)the onthde
open position to the close position, the first force
appbngativdinadnsad wberestbeogghplingomneovhesct3fe ame
first urged portion 775a_of the first force receiving
nefbér CPERlingniteRbetof6di d6e RECEARSRA - i TS JHTE-TBD.

By this, the first force receivin nber 775,is .

r off&F8§ Taliolt hefe 3s GBPEFt PRGTHBP HoHarrse urdimd WP T hhen

' 775b of the first f iVi nber. 77
o2 20nfn % (ed Gr GBALBGr BPan 750 Lo THe edary’ 922
for Vi T . f
rods: oHEEBRLRIBRTYEE, B8ue BORc160Pe20E Ry BhFens,
th%e%%%%l%Bkn%a%@&ﬁdéé1856&.this time, the upper

surface portion 7/0c of the second force receiving

menber 770phabgtsih® pdier sac b o8 Ge-RPIdE @ @rging
menber 760 to prevent a further novenent. The position

. of sphenseaend iffortge rdEaeicding refreer aA4dvatu tihi sFidqume 67.
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is called regulating position. However, even when the
seftued ofperead lvaceiofi nhemamgeng7mémbsrpbaleatedsfmbhar to
novi ng by the engaging rib 760, the force receiving:
dehee opegationgdiodg thise fdaedndorercarnpprrEaen onember
menber 760 and the second force receiving nmenber 770

is GAotofdaW@géd.rsthie@bpglm@élausénﬁhz@léha§gﬁc05§m-%n
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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
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 i1s positioned
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



775 flexes (elastic deformation) as shown in Figure
62. Therefore, even if the novenent of the second

woaowesioaeei vi ng nmenber 770 is regul ated, the POTAR2007/050622
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recei ving device 790 is not damaged. A s shown. in

Fi gure 63, when the second fonﬁe appl i cati on nenber
760 noves in the direction of @n arrow E , the

regul ati on by the second force application menber 760
is released. Then, the elastic portion 775d of the
fipsttiehCc80N8CEEVERE MBINEisIBOI RSO €E5e taphdtatus,
original position fromthe elastically deforned
posiini0arle perfhe pbeiuighhyy popefani dv5bf ticheove the
second force receiving nmenber 770b outwardly. Then, the
secant rfidgee50gcebvihg meibess Tl yoVe8 oftohe he
novenent path of the second force application nenber 7
60appasashewnti hhpi gureteanbodimemvenent of the second
force application menber 760. in the direction of the
arrow B , A0 sinetiEif reeoime s ot Uitydd: Jorduss®) ©5-
receives a force fromthe gﬁiond force . a

. [jcati
nefber TRE0SCEELORAPS WAGK Fho SECOROTIOFRe bbbl F chiT T
nber ,760 [ ' ' f X B. t
Qo B G MRoUNET 71 9p B at MAS aaae (s o rigiee 120
POt %@iéé@barkggs;tggrggUEEHQ%%%Zglmeﬁﬁeﬁm@@Q,thsecond
er 74 romthe

devel 6ping ro _ I'S “spaced
el egtlarhatagkaphi feRBat-0880shhiive 64730 by argap |
. Her e, the position where the first force

I ec@ibWditheiRTDehe §BulnS repfledsBy tBeptbtstiefionteh a rod
application nenber 761 is fixed, and the second force
reggizyi RGdTRRBEeho160B7Ra phyeddby ihethevesens7dnishe
second force application nmenber 770 in the direction

of enlyagaxr dw Bhehewafitn8Bédgupeoéddedhenetbeedrtuheframe
distance | . between the first force receiving nenber
778 3dnd ainide thecond BdEcésr espPorhgdnenbehe 7dpumahtande

. distance Il between the first force receiving nenber
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77% Hnd ot abdyoAROEEr EBSr BELPVPAGR menbe? P72 1is
satisfy distance I, > distance Il. In the.fo

ce
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Ch%n%ﬁe%%%r%eof 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
~developing roller 842 are contacted 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
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



accommodat ed by the sliding of the first force
application nenber 7 61 relative to the first
woaoaseaei vi ng menber 775a and t he def or mat i ORCOAPI00B050622
el astic portion 775d fornmed by a thin portion provided
on the first force receiving gber 775. By the
novenent of the second force application nmenber 760
fromthe position shown in Figure 64 in the direction
i ndi cated by the arrow E in Figure 63, the novenent of
t he heeeond aler goriteéoa 87ng BENRAE 730b8DY tbheosetenthe
force application nenber 760 is permtted. Simlarly
t 0 ridke 8f7i2r sboenb ddiemaotle Bieadevas opiown riol | Brgudds it
t he photosensitive drum 730 are contacted to each
ot 6, Iy tohpenartgingg popitiiey BIBbppbvibedred BHé moves the
cartridge 750y. Also in this enbodinent, the ‘ :
st i@y €9Teeh @ eiai nohaerbege 8r écéPvERg devpetignoot
are the sane as _those of the cartridge 50y, of th
5fi Pdt adRRdiMrentineTheh8pEt B F oheTGF TS FTiRg Refker 875
appl i cati.on nenber 7%1 in th enbodi nent ﬁ%e t he sane
fre

as MHESe 15F e Hirest1Por o8 §§6|FE£PW0 &r SBTOF
the. first enhodi t t fl f . i '
ENENEARPA R R

o reced i i . f. .t R i s QML d h
Qﬁ g é%g)rﬁl‘ggé.o%gugiflt Bisg %&b@ﬂbﬁea&tpaaggt 8804 Nerom

simlar a fects as wmth the firs
emodi nBing -3 Rtk iBRhodiimeNL) 1kl adr ene5rteski gure
68 show a nodified exanple of the nodified exanple.

10 Thicsnydie@dnwent wi Il be described also with ayel | ow
cartridge 850y accommodati ng a yell ow col or devel oper
as an exenpharypeastiongeardi gus esdife i aripdr spectiivest
view of a process cartridge 850y as seen froma ~
coymbawimeeriber 830a side of the photosensitive drum
830 wherein an urgi ng nmenber 820 of the main assenbly

of the appiRatBECRASS nevEErido¢ hel diriet targhrbiment has
arrow V (upward) in Figure 67. Figure 66 is _a_, ,
persifecid %Hﬁgﬁgﬂxﬁlﬂ§ §P§c§§§t€gpﬂﬁié§¥ 850 "gsTsE8h
1of TR e oBRestie LIom heccouplLag, arTber 5300
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



Figure 65. Figure 67 is a perspective view of the
process cartridge 850y as seen fromthe coupling

worodyas1830a si de of the photosensitive drum 8BOT/JP2007/050622
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wherein the urging nenber 820 of the main assenbly of
the apparatus has nmoved in thedirection of an arrow U
in Figure 67. Figure 68 is a perspective view of the
process cartridge 850y as seen fromthe side opposite
fromthe coupling nmenber 830a of the photosensitive

dr poxr836ni fiot hepsaimg stiat edase bddpFagurel bdr dmd tthes
enbodi nent, as shown in Figures 65, 66, the main
assépbtyophothgrapbac aplist comps i skve atirwn gf nom neadier
820 for urging the cartridge 850y to a positioning
poPthen 8818CHrespded famaged myheasteabPyoesss he
apparat ys. The ghotosensitive drum 830 is provided
wi ERTETEEERI FRgNARADEY BBBACF oFDPRCERGI PECEHSS dFR T hifge
force, and a ge eloping roller is provided with a

devEl 5pRRGPPE Fér gear 869 provided in turnwith a

coupl ing nenber 867 for receiving the driving force,
and the urging nmenber 820 urges the cartridge 850y at
th [ £ N yte fromthe other
IogépﬁggFﬁggLeﬁgP§E§$§?$ gyéoupling menber 830a and
the coupl iXlg JEYMEHSBP heel rRiRMIededccHifiWGIHRT the,
menber 820 has a gui de portion 820a, an urging portion
823 raBdnanidrghBPospr iN0iS230sINELEI Bb NYrHeL dié 0 822 .
is supported by the guide portion 820a for novenent

t odawdstihedcarbeedgec8btyiddbeinrghihgh poi¢i on 822 is
urged by an urging spring 821" in the direction. of an
ar edectrpphpiggrepbyc Fhetopenaitons dfumhendrghag
menber 820 are simlar to the operations of the first

f ole¥edpplingarpbhereaber centastahbe e seaehbodhernnd
and with the _opening operation of the door of the main
asSBRBP§PSF fREMapPaPabtiert AR U7 gHAY FeRBRr 820 noves .

. in_the directi an, V in Fi 67, _and wit
G BEBEPRBCLRRTatron =P RotahI~o! SRS nhi Hesthiy
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ar o BEPREES R ee b aORIEE SRR SRR e Rs0e: 20
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 i1s intended to cover such modifications or

changes'as may come within the purpose of the

improvements or the scope of the following claims.



in the direction of the arrow U, the urging portion
822 is contacted to the cartridge 850y to urge the
woaodrosdge 850y by a force of the urging springC8dat200Bys0622
the urging force, the cartridge 850y is positioned
relative'to the main assenbly of the image formng
apparatus 100 by positioning the projection 83la
provi ded on the drumfrane- 834 to the
positioni ngportion 80la of the main assenbly of the
apparatus, simlarly to theLpoMsti oni ng operation of
the cartridge 50y to the main assenbly 100 of the
apparatus of the first enmbodinent . Also in this
enbodi nent, as shown in Figures 65, 66, the devel oping
unit 841 i3 provededcaxtrn@9¢cﬁQﬁﬁ¢h§hﬁYHmRPQkﬁbkﬁetO a
890. The force receiving device 890 . conprises a
f i meinf spsempdyePfi Al ﬁgﬁﬁérosbgtogar%%%dlmweéeformlng
recei ving nmenber 870 and a rod 872, Ip this
5 enBORPRBRES  { RBCARAMN! FARETBYY {ECHIBIIACE FRIPLY ocP

ongRBEATBT NG CRFFCRaRatlPosi HRRbhoR HECBr th? 1 aficthe

SSEPFg’tqg‘tg;%Syrgglom%Phé 0P R854 rkMEng iR $85Fing,
urgi gg . the ﬁgﬁ&egtQézaﬂeﬁ559m%§VéBlg'nyﬁ Bovient

a pressure o the 0. I'n other words, since

th%fs%ﬁ%n@o%QrQ%ohe%ﬁbeQGnnﬁﬂgﬁflgﬂ b €reSc18ting
receive a force fromthe second force application

10 MR 860, ahide aplRetesansbrtueagpuit88lonnteiibér movable
devel oping roller 842 are contacted to each other.

Si byl ar Ky itvd.nigh & ofrices f rembeddrgmingbyonovepestidf ptbeess
door (unshown) fromthe open position to the close
posiatritard doeheompgilisgngoer t i on 822 contacts to the
cartridge 850y and urges the cartridge 850y by the
force of t#e etefWECRIRTG T C RrRAARSit Mg HBIE7.

- At this time, the contact portion 822a of, the urging
por i on 822 SRTPREY 6 AP OIS 224

th t t 872a of t d 872 t t at
15 DB 873 Scur AR hOFa 8758 mAS SRoWRn F gur ce

th’gl%?:;té:t RrdRel %tal 19.P8 thien ngggé% gpg cod 872 noves

orce recai v ng ne The direction
a drum unit containing said electrophotographic

photosensitive drum;
a developing unit which contains said

20 'developing roller and which is movable relative to
said drum unit such that developing roller is movable
between a contact position in which said developing
roller is contacted to said electrophotographic
photosensitive drum and a spaced position in which

25 saild developing roller is spaced from said
electrophotographic photosensitive drum; and

a force receiving device including a first



an arrow W. Wen the first force receiving nenber 875

noves in the direction of the arrow W, the second
woaowestaeei vi ng menber 870 noves (projects) OBCWIPTNY050622

, of the devel oping unit 841 of the cartridge 850y

fromthe stand-by position, sisdlarly to the first

enbodi nent . The operations are the sane as with the

first enbodiment . The process cartridge of this

enbodi ment has the sane structure as the cartridge 50y

of fiolreef iregk iehadipaentionTlieroperatiivang af foheesécomndthe

force application nmenber 860 of this enbodi nent are

t hé igate fag ceheppddoad ibor memappl byanpuamarhbef 88idf

the first enbodinment. The force receiving device 790

of doRirs fawbodinge PPepr PPisdEdORhECSIERE| 8LCaEVRABAGéeNsin

effects as with the first enbodi nent. According to the

pr &8enttakge figgn ProcsesprasEsddgsr 5 BgENERAWRP R Ehe

el ect,r ophot ot osensi tive, dru

hi h th ,
5 e TerSaAg PUTa o B GRPeEaktiF e CaR AT E AR BshPEening,
relave Lo sach gther.. andhe gl ecrophotagraphis
i mige oAy “apparat &S " whirch®sacR™a™ s

roces
foffh | Rsueh s
R A e R e T

de%@d%&%ﬂ&gf@&f%&o%n%ytQef%E%%t&@EE@%@QVQEBthhe first
phot osensi tive drum from each other is not easily

daraed appan dafe Br eceser;aiheirddd ssihasdbeddandlee
when the process cartridge is transported. [l NDUSTRI AL

10 APRIelcGARI g T Yo rAd cthe seikiclsed bebéenabavepsacdtondifag to

. the present invention, it is possible to provide a
dowrsicZed ngr ec €es cearftirondjbei seshncdhfbhee application
el ect rophot ogr aphi ¢ phot osensi tive drum and the
devwsImdsimdg o sldver sariel deiveaorabbeunatedshmother cangact
spaceabl e from each other and a downsi zed

el EOEASHRBL SGr &S SPRFEGe PPERLRY - appsr BREG3SEBSGhi ch
- the RN998eS niany hd9R. S 1 AghAEnaPLY TBuRLaties tion.
15 ’

2. A process cartridge according to Claim 1,
wherein said force receiving device has an elastically
deformable elastic portion for permitting said second
force receiving portion to take a regulating position

20 for contacting to said second force application member
to be regulated in its movement when said second force

receiving portion moves from the stand-by position.

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

force receiving portion.



Wil e the invention has been described with reference
to the structures disclosed herein, it is not confined
woaod7sidet ai | s set forth and this applicati onPCE/JIP2007/050622

i ntended to cover such nodifications or changes as nay
come within the purpose of the79nprovenents or the

scope of the following clainms.CLAIMS 1 . A process
cartridge detachably nountable to a nain assenbly of

an el ect rophot ogr aphi c |na8e forn1ng agparatus t he

i n adsen |§rpﬁ@rs§dpﬁ§tgﬁ 8BeRFRGEIRFobP HHUHBI &/

S T
f t t ,of. the
UGS 3058 ARSI ERtaBhe it BT ETERL OF 0

anQe%ée,?L%@dpfo?rtg% application merrber novabl e by a

driving force froma driving source, said process
scartridge conprising: an el ectrophot ographic
phot osensitive drum a devel oping roller for

devel o ngaaprekeskr eskah 8gkakepbrdiBgerd ot 1B Un oN,
sai d el ectrophot ographi ¢ photosensitive drunm a dr um

uninthexeritaisriing ssaiothde Ifecteopbotagi aphportion is moved
phot osensitive drum a devel oping unit which contains
saifgrodeeeliopistgndoblyeposid iwhi th ssidopabljectebapbeition
to said drumunit such that developlng roller is

moPabIeVisEeRée  fa sedat doorpdsipmi bhei AP@ni phsshiian to the
devel oping roller is contacted to said

10 | &SGR ¢L&PNi ¢ phot osensitive drum and a spaced
position in which said developing roller is spaced
fromsaid el ectrophotographic photosensitive‘drun1 and

f | di f-
Fecel vitio. BoPtraReFor-FEealrngatrdiee ol Ehm 1 vt
fo%%%r%ﬂ%l%%ﬁﬁ'%%r%%ngg e9¥1ﬁgvagggéeoga§aég g?QEF%cally

fjromthe open position to t posrtion
- st aler driiRlo1RN @A8SS 1CaABbidgR FS-NBERLEH: | Ayt Q%H&hae,

assenbly of the apparatus through the opening, and
15 seqant mervemeneceirvisaddpeetoad FBY¥abl 8phl 088 8ion member,
of a distance between a bosition in which said first
force receiving portion is pushed by said first force
application member and a position in which said second

force receiving portion is pushed by said second force

20 application member.

7. A process cartridge according to Claim 1,
wherein said force receiving device.
has a sliding portion for permitting a change,
25 with movement of said second force application member,
of a distance between a position in which said first

force receiving portion is pushed by said first force



stand- by position by novenent of said first force
receiving portion by a force received fromthe first
woaoesaapl i cati on nmenber, wherein sai d secondPCTDUR®07/050622
receiving portion takes a projected position for
receiving a force fromthe sec @d force application
menber to nove said devel oping unit fromthe contact
position to the spaced position, the projected
position being higher than the stand-by position. 2 .
A propadsstdant het@e racear di pgstieicthaim dhicwhesetdnsecond
said force receiving device has an elastically
d e ffomreb lre celiadhige peatttiioan isopupieni byi ngidasdcsadofidrce
force receiving portion to take a regul ating position
f orrppdntcadtiong mepbsa, d whecend Beidesapgingappohinenber
to be regulated in its novenent when said second force
r e VLG Ot iS@7 IndiEsStt KoFCehEeSLaNdNByPPESILPRORC 3
. A_process cartridge accarding.to Claim2 , wherein
5 said e dGI@ okt itoh Spd dpfdvrded °6Res PR FRELORoRERP ST
rec?kyiQ%' ortion.4 . A process cartridge according to
a e - SR CSaiciet98S i ¢ portion is provided
- between said first force receiving portion and said
second force receiving portion. 5 . A process
cartriqge aceopdedy LarEhaufllacolbgialnegatdasgoond
force recelving portion is ve rom Sai-d stand-by
" POSiuritOR it @chpird sRNQ @Gl gPAShhkORoRY uRBYRBREBLiAf Force
said door fromthe Open position to the close
10P0sdddedrrin®y deAie0Gess cdilkitdge agcabeting tai€l akavbid
, Wherein said force receiving device has an
el dstricealdecedefiogmpblre iehasbiwarpostidnstandpbynpbiihdgon.
a change, wth novenent of said second force
appl i cation nenber, of a distance between a position
in which said first force receiving portion is pushed
by sai P fi PsPrPeree spprirédgronChBRBERdakd @lpdsiti on
in ich said second force receiving portion_is pushed
by‘é&%ﬁ?%ﬁe@@ﬁ@-P&PEgsépSPFEéﬂﬁaﬁ rEnfefFachably prypeasle

150a%k!E% %v%%%%rggg%nk%ydo%IQB% apparatus through the

opening in a direction which is substantially
horizontal and which is substantially perpendicular to
an axial direction of saild electrophotographic
photosensitive drum.
20
10. A process cartridge according to Claim 1,
wherein said process cartridge is detachably mountable
to the main assembly of the apparatus through the
opening in a direction substantially parallel with an
25 axial direction of said electrophotographic

photosensitive drum.



wherein said force receiving device. has a sliding

portion for permtting a change, wth novenent of said
weecrdidsor ce application nmenber, of a di st anceCibaPwews0622

a position in which said first force receiving portion

is pushed by said first forceapplication nenber and a

position in which said second force receiving portion

i s pushed by said second force application menber,

wherein said sliding portion is provided on said first

f or ce Inecevprgcpest conttbdgti decoedimg vieo tOlaamdl,

first force application nenber when the distance

chauhgeeingtheAmpiocessewbtyr pgehacarpalaigus ol it biged a

further conprising ur%ing means for urging said force

r efERVERgNgBPREeMPHaR1g| PeEveen dfMARREPY RaFHE @2 ond

force receiving portion toward said stand-by sition.

9“?lﬂengéegélBaPFFPﬂBéYaegoFﬂ?n@pE%r%T%fn?g ,@ drawn-

wherein said praocess cartri.dge,is _detachably. nount abl e
5 { 00Uk HORAIOBs SERBPYOBF PR abparaltect Hrotbh  the

opening.in_a.dir [ . subs

norrsodis said RaCeRSrstahEeiile i OB R o e

angaxi Al dlrect! an efcsakd,alegtr 9phot oghaphi c |

phot osensitive drum To."A process cartridge according

to Cdaiml , wherein said process cartridge is

det achably nmountable to the main assenbly of the

appar atais hiewgksisheagpendsg hbcardingctbonlaim 1,

substantially parallel with an axial direction of said
10 el etierepihotsaddapipiparphotosensiitieseadtuangdfer Aoptbeesgsd

cartridge according to daiml , wherein the main

asvdeyeinofa dietapoar afusovankndesfasdidweecondbéprce

nmovabl e between a nmounted position inside the min

asSersiiy g Ples tdppatiots tEﬁdSﬁaaﬂaWoB?sb’ééPm 6h 2

dr awn- qut _of sai d nounted gosition, mhgrein sai d

pr §&&¢d Bdr (HiTggE 108 ASuntdBrE £B2bnd dranRrChefber at
. the d - out ition. 12, . id
ac BB o "R £00 KRPEF R AT Ut apiar BPUSSE P Bdes
152a%%%§%%§%ﬁ9$gﬁzggqﬁ BQ%E@%Q éa9£§£888ehQBiHBVsQEQédOf
through the opening.

13. A process cartridge according to Claim l;
wherein said force receiving device is provided on

20 said second frame.

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

25 portion is provided on said second frame.

~ 15. A process cartridge according to Claim 1,



receiving portion fromthe stand-by position in a
vertical direction is larger than a di stance of

wonvermsm2 toward the transfer belt in the ver PCTabP2007/050622

direction, of said process cartridge having passed

t hrough the opening. 13. A proggess cartridge according
to daiml , wherein said force receiving device is

provi ded on said second frane. 14. A process cartridge
according to aiml1l , wherein said first force '
r etBR¥RAG peiiti srcondpfovidedeonivand porsiofirmmess afidom
sai d. second force receiving _portion is provided on

saPl ¥eetAgary srde o5 sAlpréeess éareei dpelicebienng

to C%EIH]l wherein sai d second forg¢e receiving

poff ﬁrn59¥§r§r8n¢8Wn§ﬁ§FF@aﬁ¥§?d¥lEh §§?Ee?Fr§@ an
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2pblige pagh 38l BHaceas ARTALLA0S. SILEIS ShEN

enbly 0 he a paratus roug he>ope

prgg§§§a@a§,t Ehdge, ﬁce%dbpgnm d ai m 15, wher ei nsai d
second force rece|V|ng po t|on I s di sposed downstream

of said first force receiving portion with respect to
the entering direction. 17. A process cartridge

accordieng BopEbakBslcarvhengenasabddsegond Epice 15,
receiving portion is provided with a force rece|V|ng

pawhefreinbernd senbadt édrby satdifingtpbéorienresei ving
portion to receive a force for noving fromthe

st dh@rpygegodpwhnehreby ofi dafflr §ir$orfercecedveinging
portion being noved by a force fromsaid first force
apBPFEéPPongﬁnﬁéﬁPeE . ta phecerserhng rddgechtenr di ng
to. aiml , wherein said first force receiving
portion and said second force receiving portion are

accor diig PoPEPAEAP LS e HRLPEs s BHERS rEect 1A ) bar

foyBar réﬁgggﬁd%ééﬁﬁﬁ Phrt e aBel ey nA et f aces

supsbanbibal k¥th a force receiving part for being
contacted by said first force receiving portion to
recelve a force for moving from the stand-by position,

by said first force receiving portion being moved by a

force from said first force application member.

18. A process cartridge according to Claim 1,
wherein said first force receiving portion and said

second force receiving portion are integral with each

other.

19. A process cartridge according to Claim 1,

wherein a force receiving part of said second force



opposite a force receiving part of said first force

receiving portion for receiving a force fromsaid
woio@osiaae ce applicati on nenber. 20. A procesSPCT/IP2007/050622

cartridge according to Caiml , wherein said.

devel oping unit is rotatable afpput a rotation axis

relative to said drumunit, and in the projected

position, said second force receiving portion is

projected at a position nore renote fromthe rotation

axirecehganghpostand- bprposreivang 23 fapce from said

el ect rophaot ographi ¢ i mage form ng apparatus for |

f orsrﬁcﬁ@daﬁoirﬁ&gépéﬂrlﬁarté%r’E}Pﬁﬁ]@eﬁa?gg?%l SupBLHRE el AY

process .cartridge i s detachabl uptabl e, _said

A PPRPAEE S amsPESEngeCELY TAA BRERI A STFT) Eardboforce

novable'b%;meen a cl ase ?ositign fgrf8£85i99 r%aidi

opgﬁcﬁdvﬁng gﬁr568H g8§i FSﬁlYoPgopenlng saf d o%%n?ng;

(1ids [ f |.pcat] menber novable wth
5nn&%#€%tfgf%%a5§5328?9 ?gnﬁ%ﬁgggben position to the

cl ose position; (iv) a second force application nenber
novabl e by a driving force froma driving source; (V)

nmount i g, mMaapsobeksdehachabby sBUBLHNEgaphOCeSSm 1,
cartridge, said process carfridge including, an

el atlerefihotseddapkive I ppohgsenstt i ¥yerdtatnbae deeliopang

roller for devel oping an electrostatic |atent image

f onoch tdons aixd selredbtopbot ogsapti drphotvsepsabdvin the

drum a drumunit containing said el ectrophotographic
10 pherrosessied wosditdpn, asdédebeppng Garecewhbehieonyai ns

sai d devel gping roller and which is novable relative

t o Po&itd ofr i BACDeSteR Bhaf HegelspnnyoFel rerorg from

nov bIeoEeEween a,congact gosi%io in which,said

deVeP05ioNg tron 8X1Ps LegRt hefedtfBY5RY gPOS1tLon.

el ectrophot ographi ¢ phot osensitive drumand a spaced

position in .which said developing roller is spaced

fron1§§£g An electrophotographic image forming apparatus
15 for forming an image on a recording material, to which
a process cartridge is detachably mountable, said
apparatus comprising:

(i) an opening;

(ii) a door movable between a close position

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

(1ii) a first force application member movable
with movement of said door from the open position to
the close position;

25 (iv) a second force application member movable
by a driving force from a driving source;

(v) mounting means for detachably mounting a



el ect r ophot ogr aphi ¢ photosensitive drum and a force
recei ving device including a first force receiving

weoaodaziost4t or receiving a force fromthe first POTAR2007/050622
appl i cati on nenber by novenent of said door fromthe
open position to the close posgiion in the state that
process cartridge is nmounted to a main assenbly of the
apparatus through the opening, and a second force
receiving portion novable froma stand-by position by
o pepeiets sofcaggird digier, sisafidr pgoresei ehngrpdeei pncbydang,
force received fromthe first force application
nmenber, whaR efhe gt ePReteierRbye hdedianTid ipts 190,
takes a projected position for_receiving a force from
the second® ST YE ApHRY CBE] HHIEHAR T E HRRS AR

gEéﬁ%%??%tuﬁ@&tﬁ e G 6ee dCHBSR: PBnSBsFng Efgher
e i e R AL S

accor ding 40 Chl 2. ol d110fng P14 SLIKL G JiIgraphic

menber novab etween a nounted position In

Maigh ASHRIM i 10l Whepapparatus and a drawn-out
posi tion drawn-out of said nmounted position. 23. An

appar at us acgeveliogih® Ghat 2lch Weiediha g al ity
of said process cartridges are nountable to said
dr alsere ngribvey .rodd e rArnap patiahus sacoonblilrgredaCliaentdl,
further conprising a transfer belt to which a

10 desel igh el umangd tf erambd tine ts dietepopdags rodteri dgempgable
transferred and noving nmeans for noving, toward_said
t r FESTH@ CoNt aGH POosdltarronwivbhA ChovekEnteBrleRi-ag
door fromthe open position to the close position,
saiP i éss CRAAGHEGe tuisded BeEREERPEQFAIERRASFer

bel ok sl secand. olee ARRLLSA Lol TeaRer . bough
said developing roller 1s spaced from said
15 electrophotographic photosensitive drum, and
a force receiving device including a first

force receiving portion for receiving a force from the
first force application member by movement of said
door from the open position to the close position in

20 the state that process cartridge is mounted to a main
assembly of the apparatus through the opening, and a
éecond 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

25 application member, wherein said second force

receiving portion takes a projected position for

receiving a force from the second force application
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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
feeding means for feeding the recording

material.

22. An apparatus according to Claim 21, further
compriéing a drawer member movable between a mounted
position inside the main assembly of the apparatus and
a drawn-out position drawn-out of said mounted

position.

23. An apparatus according to Claim 22, wherein a
plurality of said process cartridges are mountable to

saild drawer member.

24. An apparatus according to Claim 21, further
comprising a transfer belt to which a developed image
formed'by said 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, said process cartridgé
guided between said transfer belt and said second

force application member through said opening.



