
DESCRIPTION HETEROCYCLIC JANUS KINASE 3 INHIBITORS The
present invention relates to a novel condensed
heterocyclic compound and to a medicament containing
the compound as an active ingredient, and more
particularly, to an immune disease treating agent.
BACKGROUND ART Janus kinase 3 (hereafter referred to
as JAK3) is a family of protein kinases. Although
kinases in this family, other than JAK3, are expressed
in a wide range of tissues, JAK3 is expressed locally
in hematopoietic cells. This does not contradict the
fact that JAK3 plays an important role in signal
transmission via various receptors, such as
interleukin (hereafter referred to as IL) -2, IL-4,
IL-7, IL-9, IL-15, and IL-21 by noncovalent
association with the common Y chain (refer to
nonpatent literature 1 and nonpatent literature 2). In
XSCID (X-linked severe combined immunodeficiency)
patient populations, JAK3 protein level lowers or a
genetic defect is found in the common Y chain. It is
indicated that this problem occurs because
immunosuppression blocks JAK3-dependent signaling
pathways (refer to nonpatent literature 3 and
nonpatent literature 4 ) . Animal experimentshave
shown that JAK3 not only plays an important role in
maturation of B-lymphocytes and T-lymphocytes but also
in maintaining the function of T-cells. Hence, it is
expected that diseases involving proliferative
abnormality of T-cells, such as rejection during
organ/tissue transplantation and autoimmune diseases,
can be treated by controlling immune response through
this mechanism. On the other hand, a pyrrolopyridine
derivative (patent literature 1 ) represented by
formula (A) or (B) or an imidazopyridine derivative
(refer to patent literature 2 ) is known as a compound
having JAK3 inhibition activity. (For the symbols in
the formulas, refer to the corresponding patent
publications.) Furthermore, a pyrrolopyrimidine
derivative (refer to patent literature 3 , patent
literature 4 , patent literature 



5 , and patent literature 6 ) represented by formula
(C) is also known as a compound having JAK3 inhibition
activity. (For the symbols in the formula/ refer to
the corresponding patent publications.)Still further,
a pyrrolopyridine derivative (refer to patent
literature 7 ) represented by formula (D) is also
known as a compound having JAK3 inhibition activity.
(For the symbols in the formula, refer to the
corresponding I1 patent publication:) However, in any
literature, the compound according to the present
invention is not disclosed specifically. [Nonpatent
literature 1 ] J . J . O 1shea et al, Cell, Vol. 109
(suppl.), S121, 2002 [Nonpatent literature 2 ] K .
Ozaki et al, Science, Vol. 298, p . 1630, 2002
[Nonpatent literature 3 ] P . Macchi et al, Nature,
Vol. 377, p . 65, 1995 [Nonpatent literature 4 ] S . M
. Russell et al, Science, Vol. 270, p . 797, 1995
[Patent literature 1 ] WO 2004/099205 [Patent
literature 2 ] WO 2004/099204 [Patent literature 3 ]
WO 99/065908 [Patent literature 4 ] WO 99/065909
[Patent literature 5 ] WO 01/042246 [Patent literature
6 ] WO 02/000661 [Patent literature 7 ] WO
2006/069080DISCLOSURE OF THE INVENTION PROBLEM TO BE
SOLVED BY THE INVENTION As a result of intensive
studies with an object of providing a useful
pharmaceutical composition having JAK3 inhibition
activity, the inventors have found that a novel
condensed heterocyclic compound has an excellent JAK3
inhibition activity, and have completed the present
invention. More specifically, the present invention
provides a novel condensed heterocyclic compound
represented by the following formula (I) or
pharmaceutically acceptable salts thereof, and a
pharmaceutical composition containing the 



compound, more particularly, a pharmaceutical
composition serving as an agent for treating and/or
preventing autoimmune diseases, inflammatory diseases,
and allergic diseases. The condensed heterocyclic
compound is a condensed pyridine compound represented
by the following formula (I): wherein X is N or CR3, M
is (CH2)m; m is 0 or 1 , R1 is -H or lower alkyl which
may be substituted,R2 is -H or lower alkyl which may
be substituted, R3 is -H, halogen, or lower alkyl
which may be substituted, R41 is -H or heteroaryl
which may be substituted, R42 is a bridged ring group
which may be substituted, R5 is a group selected from
the group consisting of halogen, cyano, acyl,
acylamino, lower alkyl, lower alkenyl, 1 -0-lower
alkyl, 5- or 6-membered heterocycloalkyl, 5- or
6-membered heterocycloalkenyl, and 5-membered
heteroaryl, each of which may be substituted, provided
that when R5 is 5-membered heteroaryl, X is -CR3, or
R41 and R5 may be linked via a specific functional
group to form bivalent groups shown below: (I-A) (I-B)
(I-C) wherein RA is -H or acyl which may be
substituted, or pharmaceutically acceptable salts
thereof. EFFECT OF THE INVENTION The compound
according to the present invention has JAK3 inhibition
activity and is thus useful as an active ingredient of
an agent for treating and/or preventing diseases
caused byundesirable cytokine signal transmission
(e.g., rejection during organ/tissue transplantation,
autoimmune diseases, asthma, atopic dermatitis,
Alzheimer's disease, and atherosclerotic disease) , or
diseases caused by abnormal cytokine signal
transmission (e.g., cancer and leukemia). BEST MODES
FOR CARRYING OUT THE INVENTION The compound according
to the present invention represented by the formula
(I) is characterized in its chemical 



structure that the compound has a cross-linked amine
and also has a skeleton in which 5- and 6-membered
heterocycles are condensed, just as in lH-pyrrolo [2,
3-b] pyridine, lH-imidazo [4 ,5-b] pyridine, or
pyrazolo [1, 5-a] pyrimidine, and is further
characterized in pharmacology that the compound has a
JAK3 inhibition activity. The present invention is
described below in detail. The term "alkyl" in this
specification is a straight or branched monovalent
group. The term "lower alkyl" in the specification is
a Ci-C straight or branched alkyl and may include,
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, t-butyl, n-pentyl, neopentyl, and n-hexyl,
preferably methyl, ethyl, n-propyl, isopropyl, and
isobutyl, and particularly preferably methyl and
ethyl. The term "lower alkenyl" in the specification
is C -Cgstraight or branched alkenyl having a double
bond at each possible site, and may include, such as
ethenyl (vinyl), 1-propenyl, 2-propenyl (allyl) ,
1-methylethen-l-yl, 1-buten-l-yl, 2-buten-l-yl,
3-buten-l-yl, 1-methyl-l-propen-l-yl,
2-methyl-l-propen-l-yl, l-methyl-2-propen-l-yl, and
2-methyl-2-propen-l-yl, preferably
l-methyl-2-propen-l-yl . The term "halogen" means
fluoro, chloro, bromo, and iodo, preferably fluoro.
The term "cycloalkyl" is a C3-Cs monovalent
nonaromatic carbocyclic group, and may partially have
unsaturated bonds or may be condensed with a benzene
ring. However, bridged cycloc hydrocarbons are
excluded. Cycloalkyl may include, such as cyclopropyl,
cyclobutyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclobutenyl, cyclohexenyl, cyclooctadienyl, indanyl,
and tetrahydronaphthyl, preferably cyclohexyl. The
term "heterocycloalkyl" is a 5- to 6-membered
nonaromatic saturated heterocycle which may have one
or more identical or different hetero atoms selected
from the group consisting of nitrogen atoms, oxygen
atoms, and sulfur atoms which may be oxidized.
Heterocycloalkyl may be partially 



unsaturated or may be condensed with a benzene ring.
However, aza-bridged cyclic hydrocarbons are excluded.
Heterocycloalkyl may include, such as aziridinyl,
azetidinyl, pyrrolizinyl, piperidinyl,
homopiperidinyl, morpholinyl,thiomorpholinyl,
piperazinyl, tetrahydrof uranyl, tetrahydrothiophenyl,
dihydrooxazolyl, tetrahydropyranyl,
tetrahydrothiopyranyl, indolynyl, tetrahydroquinolyl,
tetrahydroisoquinolyl, and benzoxazinyl, preferably
dihydrooxazolyl, oxadiazolyl, oxadiazolanyl, and
furanyl. The term "heterocycloalkenyl" is partially
substituted "heterocycloalkyl" . , The term "cyclic
amino" is, among groups defined in "heterocycloalkyl"
a monovalent 3- to 8-membered nonaromatic cyclic amine
which has at least one nitrogen atom, and may have one
or more identical or different hetero atoms selected
from the group consisting of nitrogen atoms, oxygen
atoms, and sulfur atoms which may be oxidized, wherein
at least one nitrogen atom has a bond. However,
aza-bridged cyclic hydrocarbons are excluded. The
"Cyclic amino" may include, such as aziridino,
azetidino, pyrrolidino, piperidino, homopiperidino,
morpholino, thiomorpholino, and piperazino. The term
"aryl" is an aromatic hydrocarbon group and may
include, phenyl, naphthyl, andindenyl, preferably C
-Cio aryl, and more preferably phenyl. The term
"heteroaryl" is a monovalent 5- or 6-membered aromatic
heterocyclic group having one or more identical or
different hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms, and
may be condensed with a benzene ring. "Heteroaryl" may
include, such as pyridyl,pyrazinyl, pyrimidinyl,
pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl,
oxazolyl, thiazolyl, thienyl, furyl, oxadiazolyl,
thiadiazolyl, quinolyl, isoquinolyl, benzothiazolyl,
benzoxazolyl, indolyl, indazolyl, quinoxalyl, and
quinazolyl, preferably pyridazinyl, pyridyl,
pyrazinyl, thiazolyl, pyrazolyl, and thioxazolyl. The
term "bridged ring group" means "bridged cyclic
hydrocarbon" and "aza-bridged cyclic hydrocarbon". 



The term "bridged cyclic hydrocarbon" is a saturated
or unsaturated, bicyclic or polycyclic bridged
hydrocarbon group having two or three C3-C 10
cycloalkyl rings. Non bridged cycloalkyls are
excluded. Bicyclic or polycyclic C -Ci 6 bridged
hydrocarbon groups are particularly preferable.
Bridged cyclic hydrocarbon may include, such as
bicyclo[2.1. l]hexyl, bicyclo [2 .2 .1 ]heptyl,
bicyclo[2.2.2]octyl, bicyclo [4. 3 .l]dec'yl, bicyclo
[3 .3 .1 ]nonyl, bornyl, bornenyl, norbornyl,
norbornenyl, 6 , 6-dimethylbicyclo [3.1.1] heptyl,
tricyclobutyl, and adamantyl, preferably adamantyl or
bicyclo[2.2. l]heptyl. The term "aza-bridged cyclic
hydrocarbon" is a saturated or unsaturated, bicyclic
or polycyclic bridged hydrocarbon group in which at
least one of atoms constituting a ring is a nitrogen
atom. Non bridged heterocycloalkyls are excluded.
Bicyclic or polycyclic C -Ci6 aza-bridged hydrocarbon
groupsare particularly preferable. The term
"aza-bridged cyclic hydrocarbon" may include, such as
azanorbornyl, quinuclidinyl, isoquinuclidinyl,
tropanyl, azabicyclo [3 .2 .1 ]octanyl,
azabicyclo[2.2.1] heptany1 , 2-azabicyclo[3.2.1]
octanyl, azabicyclo [3 .2 .1]octanyl, azabicyclo [3 .2
.2]nonanyl, azabicyclo [3 .3.0 ]nonanyl, and
azabicyclo [3 .3.1]nonanyl, preferably tropanyl,
2-oxa-5-azabicyclo [2 .2 .1]hept-5-yl . The term
"acyl" means -C (=0) -lower alkyl, -C (=0)
-cycloalkyl, -C (=0) -heterocycloalkyl, -C (=0) -aryl,
-C (=0) -heteroaryl, carbamoyl, lower alkylcarbamoyl,
-C (=0) -C (=0) -NH-lower alkyl, cycloalkylcarbamoyl,
heterocycloalkylcarbamoyl, arylcarbamoyl, and
heteroarylcarbamoyl . The term "lower alkyl,"
"cycloalkyl," "heterocycloalkyl," "aryl" and
"heteroaryl" have the above-mentioned meanings. X in
the formula (I) is preferably CH. R1 in the formula
(I) is preferably -H. R2 in the formula (I) is
preferably -H or CHj, and more preferably -H. R41 in
the formula (I) is preferably -H. Furthermore, R42 in
the formula (I) is preferably 



adamantyl or tropanyl, each of which may be
substituted with OH. Still further, R5 in the formula
(I) is preferably carbamoyl which may be substituted
or -C (=0) -lower alkyl which may have OH more
preferably -CONH2 or hydroxyacetyl . A sanother
embodiment, R41 and R5 are bonded via a specific
functional group to form a cyclic structure described
above, preferably formula (I-C) . As substituents
which are allowed to be used for" which may be
substituted" of R1, R2, R3, R41 , R42 and/or R5, the
following groups described in items (a) to (g) are
included: (a) Halogen (b) -OH, -0-Rz, -O-phenyl,
-OCO-R Z, -OCONH-R , oxo (=0) ; (c) -SH, -S-Rz,
-S-phenyl, -S-heteroaryl, -SO-R Z, -SO-phenyl,
-SO-heteroaryl, -SO3H , -SO2-R , -SO2-phenyl,
-S02-heteroaryl, sulfamoyl which may be substituted
with one or two Rz groups. (d) Amino which may be
substituted with one or two Rz groups, -NHCO-R ,
-NHCO-phenyl, -NHCO 2-R , -NHCONH 2, -NHCONH-R 2,
-NHSO 2-R0, -NHSO2-phenyl, -NHSO 2NH2, -NO2, =N-O-R Z;
(e) -CHO, -CO-R 2, -CO2H , -CO2-R2, carbamoyl which
may be substituted with one or two R2 groups,
-CO-cyclic amino, -COCO-R , cyano; (f) Rz (g) Phenyl
which may be substituted with one or more groups
selected from the substituents described in the above
items (a) to (f), 5- or 6-membered heterocycloalkyl,
5- or 6-membered heteroaryl, 5- or 6-membered
heterocycloaryl . Rz in the above items (a) to (g) may
include "cyano; -OH; and lower alkyl which may be
substituted with one to threegroups selected from the
group consisting of -0-lower alkyl, -NH-lower alkyl,
-CONH-lower alkyl, 5- or 6-membered heterocycloalkyl,
and 5- or 6-membered heteroaryl." The compound
according to the present invention may include
geometric isomers and tautomeric isomers depending on
the type of constituent. In addition, the compound
according to the present invention may have asymmetric
carbon atoms . All of the isomers, including separated
isomers and mixtures 



thereof, are included within the scope of the present
invention. Furthermore, labeled compounds, that is,
compounds obtained by substituting one or more atoms
of the compound according to the present invention
with radioactive or nonradioactive isotopes are also
included in the scope of the present invention.
Furthermore, the pharmaceutically acceptable prodrug
of the compound of the present invention is also
included in the scope of the present invention. The
pharmaceutically acceptable prodrug is a compound
having a group that can be converted into amino group,
hydroxyl group, carboxyl group, etc. through
solvolysis or under physiological conditions. The
groups described in Prog. Med., Vol. 5 , p .
2157-2161, 1985 and "Iyakuhin No Kaihatsu (Development
of Medicines)" (Hirokawa Pub. Co. , 1990) , Vol. 7 ,
Molecular Design, p . 163-198 are taken as examples of
groups forming such prodrugs. The compound represented
by the formula (I) may form acidor base addition
salts. These salts should only be pharmaceutically
acceptable salts. More specifically, the salts may
include an acid addition salt with an inorganic acid
(e.g., hydrochloric acid, hydrobromic acid, hydriodic
acid, sulfuric acid, nitric acid, and phosphoric acid)
, and an acid addition salt with an organic acid
(e.g., formic acid, acetic acid, propionic acid,
oxalic acid, malonic acid, succinic acid, fumaric
acid, maleic acid, lactic acid, malic acid, tartaric
acid, citric acid, methanesulf onic acid, ethanesulf
onic acid, aspartic acid, and glutamic acid) ; a salt
with an inorganic base (e.g., sodium, potassium,
magnesium, calcium, and aluminum) , and a salt with an
organic base (e.g. , methylamine, ethylamine,
ethanolamine, lysine, and ornithine) ; an ammonium
salt; and the like. Still further, various hydrates,
solvates, and crystalline polymorphic forms of the
compound represented by the formula (I) and salts
thereof are also included in the scope of the present
invention. PROCESS The compound according to the
present invention can be 



produced using the characteristics based on the basic
skeleton or the type of substituent thereof and by
applying various known synthesis methods. During the
production, protecting the relevant functional group
with a suitable protective group orreplacing the
relevant functional group with a group that can be
easily converted into the functional group at the
stage of a starting substance or an intermediate may
occasionally be effective depending on the type of the
functional group in production technology. This kind
of functional group may include, fpr example, amino
group, hydroxyl group, and carboxyl group. The
protective group for such a functional group may
include, for example, the protective groups described
in "Protective Groups in Organic Synthesis (3rd. Ed,
1999) " written by T . W . Greene and P . G . Wuts,
and one of these should only be selected and used as
necessary depending on reaction conditions. In this
kind of method, the desired component can be obtained
by introducing the protective group, by carrying out
reaction and by eliminating the protective group as
necessary, or by converting the group into a desired
group. In addition, the prodrug of the compound
according to the present invention can be produced by
introducing a specific group or by carrying out
reaction using the obtained compound represented by
the formula (I) at the stage of a starting substance
or an intermediate, just as in the case of the
above-mentioned protective group. The reaction can be
carried out using methods known to those skilled in
the art, such as ordinary esterif ication, amidation,
and dehydration. The abbreviations used in the
specification are asfollows : Pr: Preparation number;
Ex: Example number; Structure: chemical structure;
Rf-Syn: the number of an Example to which reference
was made (the number indicates that the relevant
compound was produced according to a production method
similar to that for producing the compound described
in the Example designated by the number.); HPLC: high
performance liquid chromatography; TLC: thin layer
chromatography; Rf: rate of flow value; Data: NMR data
and/or MS data; IH-NMR: ^-nuclear 



magnetic resonance; MS: mass spectrometry; (M+H) +
:(M+H) +; (M+Na)+: (M+Na) +; (M-H) - : (M-H) . <First
process> [wherein R1, R2, R41, R42 , R5 , M and X are
as defined above, and Lv is a leaving group.] In this
process, the compound represented by the formula (I-a)
and having a leaving group is reacted with the amine
represented by the formula (I-b) to produce the
compound according to the present invention
represented by the formula (I). The leaving group Lv
may include halogen (e.g., chloro and bromo) ;
sulfonyloxy (e.g., methanesulf onyloxy, ethanesulf
onyloxy, benzenesulf onyloxy, p-toluenesulf
onyloxy,p-nitrobenzenesulfonyloxy, and trif
luorometanesulf onyloxy) ; etc. In Step 1 , the
leaving group Lv of the compound represented by the
formula (I-a) is substituted with amine. This reaction
is carried out under atmospheric pressure or under
pressure in the absence of a solvent or in the
presence of a suitable solvent. t The solvent may
include, for example, aromatic hydrocarbons (e.g.,
toluene and xylene); ketones (e.g., acetone and methyl
ethyl ketone); ethers (e.g., diethylether, tetrahydrof
uran (THF), dioxane, and diethoxyethane) ; alcohols
(e.g., methanol (MeOH), ethanol (EtOH), 2-propanol
(i-PrOH) , and 1-butanol (n-Bu0H) ); halogenated
hydrocarbons (e.g., dichloromethane, 1 ,
2-dichloroethane, chloroform, and carbon
tetrachloride); acetonitrile; aprotic solvents (e.g.,
dimethylf ormamide (DMF),
1,3-dimethyl-'2-imidazolidinone, N-methylpyrrolidone
(NMP), and dimethylsulf oxide (DMSO)); water; or a
mixture of these. It is preferable that the reaction
is carried out in the presence of a base, and the base
may include, for example, alkaline carbonates (e.g.,
sodium carbonate and potassium carbonate) ; alkaline
hydrogencarbonates (e.g., sodium hydrogencarbonate and
potassium hydrogencarbonate); alkoxides (e.g., sodium
methoxide, sodium ethoxide, and potassium t-butoxide)
; 



tertiary amines (e.g., triethylamine, tributylamine,
anddiisopropylethylamine) ; organic bases (e.g., 1
,8-diazabicyclo [5. 4 .0 ]undeca-7-ene, pyridine, and
lutidine) . However, an excess amount of the compound
(I-b) can also be used. Although the reaction
temperature differs depending on the type of a
starting compound and reaction conditions, the
reaction can usually be carried out at a temperature
approximately ranging from ambient temperature to the
refluxing temperature of a solvent. The reaction can
also usually be carried out in the presence of a base,
such as sodium hydroxide and sodium carbonate, in an
organic solvent inert to the reaction, such as N
,N-dimethylf ormamide and N ,N-dimethylacetamide,
under ambient temperature to heating. In addition, the
amine represented by the formula (I-b) can also be
used as a salt thereof for the reaction. Furthermore,
microwave irradiation can also be carried out under
heating. Still further, the 'reaction can also be
carried out by a coupling reaction using a phosphorus
reagent, such as 2- (di-t-butylphosphino) biphenyl,
and a palladium catalyst, such as palladium acetate,
in the presence of a base, such as cesium carbonate.
For the reaction, it is possible to use the methods
described in the Preparation (s) or the Example (s) of
the present specification or methods similar to those.
The compound represented-by the formula (I-a) can thus
be produced using known methods, methods obvious to
those skilled in theart, or the methods described in
the reference examples or the Examples of the present
specification or methods similar to those. (2-a) (2-c)
(I-2) [wherein R1, R2, R41, R42 , R5, M and Lv are as
defined forgoing. ] In this process, the nitropyridine
compound represented by the formula (2-a) is reacted
with the amine represented by the formula (2-b) , and
the leaving group at the second position is
substituted with the amine to derive the
aminonitropyridine compound represented by the formula
(2-c) . The derived compound is used to produce the
compound according to the present invention
represented by the fprmula (1-2). 



The method used in Step 1 of the first process can be
incorporated in Step 2-1 . The amine represented by
the formula (2-b) can also be used as a salt thereof
for the reaction. In Step 2-2 in the case that -R2 is
-H, an imidazole ring can be constructed by reacting
an orthof ormate, such as ethyl orthof ormate, in the
presence of an acid catalyst. It is desirable that the
nitro group should be reduced before the orthoformate
is used for the reaction. Furthermore, the method to
be used in the case that the compound representedby
the formula (1-2) wherein -R2 is not -H is synthesized
may include, for example, the method in which the
amino group of the compound represented by the formula
(2-c) is acylated in advance, the method in which
tetraalkylorthocarbonate or alkylisothiocyanate is
used instead of the orthof ormate, and the method in
which carboxylic acid or carboxylic anhydride is
reacted with a strong acid, such as sulfonic acid.
These actions can be carried out in a solvent inert to
the reactions or in the absence of a solvent, under
ambient temperature to heating or under heating and
refluxing. <Third process> (3-a) (1-3) [wherein R1,
R2, R42 , X , and M are as defined forgoing.] In this
process, the compound according to the present
invention represented by the formula (3-a) and having
a carboxyl group is used as a starting compound to
produce the compound according to the present
invention represented by the formula (1-3) . In Step 3
, the carboxyl group of the compound represented by
the formula (3-a) is reacted with an azidation agent,
such as diphenylphosphoryl azide (DPPA) and sodium
azide, to construct an imidazolone ring according to
the so-calledCurtius rearrangement reaction. It is
advantageous that the reaction is carried out in the
presence of a base. Usually, triethylamine, pyridine,
etc. can be used as a base, and the reaction can be
carried out under ambient temperature to heating or
under heating and refluxing. <Fourth process> [wherein
R1, R2, R42 , M , X and Lv are as defined forgoing.] 



In this process, the carboxylic compound represented
by the formula (4-a) is reacted with the hydrazine
derivative represented by the formula (4-b) to obtain
the hydrazide represented by the formula (4-c). From
the hydrazide, -the compound according to the present
invention represented by the formula (1-4) is
produced. Step 4-1 can be carried out similarly to the
reaction in which the compound represented by the
formula (4-a) and the compound represented by the
formula (4-b) are condensed by amidation. The compound
(4-a) can be used as a free acid for the reaction, and
the reactive derivative thereof can also be used for
the reaction. The reactive derivative of the compound
(4-a) may include an acid halide (e.g., acid chloride
and acid bromide); an ordinary ester (e.g., methyl
ester, ethyl ester,and benzyl ester) ; acid azide; an
activated ester with N-hydroxybenzotriazole (HOBt) ,
p-nitrophenyl, or N-hydroxysuccinimide) ; a symmetric
acid anhydride; a mixed acid anhydride with a
halocarboxylic acid alkyl ester (e.g., alkyl halide
carbonate) , pivaloyl halide, p-toluenesulf onic acid
chloride, etc.; and a mixed acid anhydride, such as a
phosphoric acid-type mixed acid anhydride obtained by
reaction with diphenylphosphoryl chloride or
N-methylmorpholine; etc. When the compound (4-a) is
reacted in the form of a free acid or reacted without
isolating the activated ester, it is preferable to use
a condensing agent, such as dicyclohexylcarbodiimide
(DCC), 1 , 1 '-carbonylbis-lH-imidazole (CDI),
diphenylphosphoryl azide (DPPA), diethyphosphoryl
cyanide (DEPC) , and l-ethyl-3- (3-
dimethylaminopropyl) carbodiimide hydrochloride (EDCI
HCl) . The reaction is carried out in an organic
solvent inert to the reaction, such as halogenated
hydrocarbons, aromatic hydrocarbons, ethers, esters
(e.g., ethyl acetate), acetonitrile, DMF, and DMSO,
under cooling, under cooling to ambient temperature,
or under ambient temperature to heating, although the
conditions differ depending on the reactive derivative
or the condensing agent to be used. In order to
smoothly advance the reaction, it is 



occasionally advantageous that an excess amount of the
compound (4-b) is used for the reaction or the
reaction is carried out in the presence of a base,
such asN-methylmorpholine, trimethylamine,
triethylamine, diisopropylethylamine, N
,N-dimethylaniline, pyridine, 4- (N, N-dimethylamino)
pyridine, picoline, and lutidine. Pyridine can also be
used as a solvent. The method used in Step 1 of the
first process can be incorporated in Step 4-2. <Fifth
process> (5-a) (5-b) (1-51 ) [wherein R1, R2, R41, R42
and M are as defined above, R 1 is suitable
substituent. The carboxylic acid represented by the
formula (5-f) is a marketed product or can be prepared
using a marketed product.] In step 5-2, step 5-4 and
step 5-6, a reaction for constructing an oxadiazole
ring at R5 is carried out. In Step 5-1, a reaction for
synthesizing an acid hydrazide from the carboxylic
acid represented by the formula(5-a) is carried out.
Furthermore, the intermediate represented by the
formula (5-c) can also be synthesized from the
carboxylic acid represented by the formula (5-a) . The
reaction in Step 4-1 can be incorporated in each of
these reactions. In Step 5-2, Step 5-4, and step 5-6,
a reaction for constructing an oxadiazole ring is
carried out under ambient temperature to heating. An
organic base may be added to advance the reaction. In
Step 5-5, the aromatic nitrile compound represented by
the formula (5-d) is reacted with hydroxylamine to
obtain hydroxyamidine represented by the formula (5-e)
. The obtained hydroxyamidine is reacted with the
carboxylic acid represented by the formula (5-f ) to
produce the compound according to the present
invention represented by the formula (1-53). In Step
5-5, the reaction with free hydroxylamine or
hydroxylamine hydrochloride is carried out in the
presence of a base, whereby the hydroxyamidine
represented by the formula (5-e) can be produced. 



The reaction can be carried out in a solvent inert to
the reaction. The solvent may include, for example,
alcohols (e.g., methanol (MeOH), ethanol (EtOH), and
2-propanol (iPrOH)); aromatic hydrocarbons (e.g.,
toluene and xylene); ethers (e.g., diethylether,
tetrahydrofuran (THF), dioxane, and diethoxyethane) ;
halogenated hydrocarbons (e.g.,dichloromethane, 1
,2-dichloroethane, chloroform, and carbon
tetrachloride); aprotic solvents (e.g., DMF, 1
,3-dimethyl-2-imidazolidinone, and DMSO); water; or a
mixture of these. Usually, alcohols are used for the
reaction. In the case that hydroxylamine hydrochloride
is used for the reaction as described above, it is
preferable that the reaction is carried out in the
presence of a base, and the base may include, for
example, alkaline carbonates (e.g., sodium carbonate
and potassium carbonate) ; alkaline hydrogencarbonates
(e.g., sodium hydrogencarbonate and potassium
hydrogencarbonate); alkoxides (e.g., sodium methoxide,
sodium ethoxide, and potassium t-butoxide) ; tertiary
amines (e.g., triethylamine and diisopropylethylamine)
; and organic bases (e.g., 1 ,8-diazabicyclo [5 .4 .0
]undeca-7-ene, pyridine, and lutidine) . Although the
reaction temperature differs depending on the type of
a starting compound and reaction conditions, the
reaction can usually be carried out at a temperature
approximately ranging from ambient temperature to the
refluxing temperature of a solvent. The reaction can
usually be carried out in the presence of a base, such
as sodium carbonate, in an organic solvent inert to
the reaction, such as methanol, under ambient
temperature to heating. Step 5-6 consists of two
stages: acylation of hydroxyamidine and subsequent
cyclization. The intermediateproducing method in Step
4-1 can be incorporated in the acylation in the first
stage. However, the reaction is usually carried out
under ambient temperature to heating, or under heating
and refluxing. The cyclization in the second stage can
be carried out by isolating and purifying an acyl and
by heating the acyl in an organic solvent inert to the
reaction, such as ethanol and dioxane, in the presence
or absence of a 



base. The base may include an inorganic base, such as
sodium acetate, or an organic base, such as
diisopropylethylamine . The reaction consisting of the
two stages can be carried out by one operation by
performing ordinary acylation and then by directly
heating the reaction mixture or by carrying out
reaction under microwave irradiation. The solvent may
include, for example, aromatics (e.g., toluene,
xylene, and pyridine); ethers (e.g., diethylether,
tetrahydrof uran, dioxane, and diethoxyethane) ;
halogenated hydrocarbons (e.g., dichloromethane, 1
,2-dichloroethane, chloroform, and carbon
tetrachloride) ; acetonitrile; aprotic solvents (e.g.,
DMF, N ,N-dimethylacetamide (DMA), 1
,3-dimethyl-2-imidazolidinone, N-methylpyrrolidone
(NMP), and DMSO)); water; or a mixture of these.
Although the reaction temperature differs depending on
the type of a starting compound and reaction
conditions, the reaction can be carried out under
ambient temperature to heating.[wherein R1, R2, R42, M
, and Lv are as defined above; R " is suitable
substituent .] In Step 6 , in the case that the
compound represented by the formula (6-a) is reacted
with the primary amine represented by the formula
(6-b), after ipso substitution, the oxadiazole ring is
opened to construct an aminopyrazolone ring. The
reaction conditions described in Step 1 can be
incorporated herein as the reaction conditions. The
reaction can be carrying out under ambient temperature
to refluxing temperature. In addition, some of the
compounds represented by the formula (I) can also be
produced from the compound according to the present
invention produced as described above by appropriately
combining processes usually used by those skilled in
the art, such as known alkylation, acylation,
substitution, oxidation, reduction, hydrolysis,
deprotection, halogenation, and Mannich reaction. For
example, when the compound according to the present
invention wherein -R5 is -CO H is produced from the
compound according to the present invention wherein R5
is lower alkyloxycarbonyl, hydrolysis canbe used
referring to the method described in "Jikken Kagaku 



Koza (Courses in Experimental Chemistry) (5th Ed.,
2003)." Moreover, when the compound according to the
present invention wherein R5 is halogen is produced
from the compound according to the present invention
wherein both R3 and R5 are -H, halogenation can be
used referring to the method described in "Jikken
Kagaku Koza (Courses in Experimental Chemistry) (5th
Ed., 2003)." Still further, when the compound
according to the present invention wherein R3 is a
lower alkyl substituted with a group selected from the
group consisting of mono (lower alkyl) amino, di
(lower alkyl) amino, and cyclic amino is produced from
the compound according to the present invention
wherein R3 is -H, the Mannich reaction can be used
referring to the methods described in "Jikken Kagaku
Koza (Courses in Experimental Chemistry) (5th Ed.,
2003)"; C . Mannich et al., Arch. Pharm., 1912, Vol.
250, p . 647; J . H . Brewster et al., Org. React.,
1953, Vol. 7 , p . 99; F . F . Blicke, Org. React.,
1942, Vol. 1 , p . 303; K . W . Merz et al.,
Pharmazie, 1956, Vol. 11, p . 505; etc. The processes
capable of being usually used by those skilled in the
art are not only used for the compound according to
the present invention but can also be used for
intermediates formed during production. The processes
can also advance to subsequent processes. The compound
produced as described above is in a freeform or
subjected to salt-forming processing using a
conventional method and isolated and purified as a
salt thereof. The isolation and purification are
carried out by performing ordinary chemical
operations, such as extraction, concentration,
evaporation, crystallization, filtration,
recrystallization, and various types of
chromatography. Various types of isomers can be
isolated by utilizing the difference in
physicochemical properties between the isomers using a
conventional method. For example, a racemic mixture
can be converted into an optically pure isomer using a
general racemic resolution method, such as the method
in which the racemic mixture is converted into a
diastereomer salt with a general optically-active
acid, such as tartaric acid, and 



subjected to optical resolution. Furthermore, the
diastereo mixture can be separated by fractional
crystallization or various types of chromatography,
for example. Still further, the optically-active
compound can also be produced using a suitable
optically-active material. The pharmacological
activity of the compound according to the present
invention was verified by carrying out the following
test. Test example 1 : JAK3 inhibition test The JAK3
inhibition test was performed as described below
according to the method of Okimoto et al. (1)
Preparation of human JAK3Purified human JAK3 kinase
domain was purchased from Carna Biosciences, Inc.
(Kobe, Japan). This is obtained as described below.
His-tag (41 kDa) was attached to the N-terminal of the
796-1124 (C-terminal) fragment of the human JAK3
protein (accession number #NM_000215), expressed using
baculovirus expression system, and then purified using
Ni-NTA affinity column chromatography. (2) Measurement
of JAK3 activity A s substrates,
Biotin-Lyn-Substrate-2 (Biotin-XEQED EPEGF YFEWL EPE,
X = e -Acp (PEPTIDE INSTITUTE, INC., Osaka, Japan) and
ATP were used. As an assay buffer, 15mM Tris-HCl pH 7
.5 containing 0 .01% Tween 20 and 2mM DTT was used.
Normally, 20 mL of a substrate solution (an assay
buffer containing 627nM Biotin-Lyn-Substrate-2, 20mM
ATP, and 25mM MgCl 2 ) , an assay buffer containing 10
mL of a substance to be tested, and 20 mL of an enzyme
solution were added to a microplate, and stirred
sufficiently. After incubation at ambient temperature
for one hour, the plate was washed with a cleaning
buffer (5OmM Tris-HCl pH 7.5, 15OmM NaCl, 0.02% Tween
20), and a blocking buffer (a cleaning buffer
containing 0.1% bovine serum albumin) was added to the
plate. After incubation at ambient temperature for 30
minutes, the blocking buffer was removed, and an
HRP-PY-20 solution (obtained by diluting HRP-PY-20
solution with the blocking buffer 500 times) was
added. Afterincubation at ambient temperature for 30
minutes, the plate 



was washed four times, and a TMB substrate solution
(Sigma) was added to the plate. After incubation at
ambient temperature for four minutes, IM sulfuric acid
was added to stop the reaction. Enzyme activity was
measured as absorbance at 450 nm. The efficacy of the
test compound as a JAK3 inhibitor was expressed as an
IC50 value. The IC 0 values described below are
results obtained in the test. The results of those
tests are shown in the Table 1 . Table 1: JAK3
inhibitory activity of the compound of the present
invention . It is verified that the compound according
to the present invention has inhibition activity
against JAK3 and is useful as an active ingredient of
an agent for treating or preventing diseases caused by
undesirable cytokine signal transmission (e.g.,
rejection during organ/tissue transplantation,
autoimmune diseases, asthma, atopic dermatitis,
Alzheimer'sdisease, and atherosclerotic disease) , or
diseases caused by abnormal cytokine signal
transmission (e.g., cancer and leukemia) . In
addition, on the basis of the JAK3 inhibition
activity, the compound according to the present
invention is useful for treating and/or preventing the
following diseases. The pharmaceutical composition of
the present invention comprising JAK3 inhibitor such
as the compound (I) is useful as a therapeutic or
prophylactic agent for diseases or conditions caused
by undesirable cytokine signal transduction, such as
rejection reaction in organ/tissue transplantation,
autoimmune diseases, asthma, atopic dermatitis,
Alzheimer's disease, atherosclerosis, tumors,
myelomas, and leukemia as exemplified below: rejection
reactions by transplantation of organs or tissues such
as the heart, kidney, liver, bone marrow, skin,
cornea, lung, pancreas, islet, small intestine, limb,
muscle, nerve, intervertebral disc, trachea, myoblast,
cartilage, etc.; and graft-versus-host reactions
following bone marrow transplantation; 



autoimmune diseases such as rheumatoid arthritis,
systemic lupus, erythematosus, Hashimoto's
thyroiditis, multiple sclerosis, myasthenia gravis,
type I diabetes and complications from diabetes, etc.
Furthermore, pharmaceutical preparations of the
JAK3inhibitor, such as the compound (I) , are useful
for the therapy or prophylaxis of the following
diseases. Inflammatory or hyperprolif erative skin
diseases or cutaneous manifestations of
immunologically-mediated diseases (e.g., psoriasis,
atopic dermatitis, contact dermatitis, eczematoid
dermatitis, seborrheic dermatitis, lichen planus,
pemphigus, bullous penphigoid, epidermolysis bullosa,
urticaria, angioedema, vasculitides, erythema, dermal
eosinophilia, lupus erythematosus, acne, alopecia
areata, etc. ); autoimmune diseases of the eye (e.g.,
keratoconjunctivitis, vernal conjunctivitis, uveitis
associated with Behcet's disease, keratitis, herpetic
keratitis, conical keratitis, corneal epithelial
dystrophy, keratoleukoma, ocular premphigus, Mooren's
ulcer, scleritis, Grave 's ophthalmopathy,
Vogt-Koyanagi-Harada syndrome, keratoconjunctivitis
sicca (dry eye) , phlyctenule, iridocyclitis,
sarcoidosis, endocrine ophthalmopathy, etc.);
reversible obstructive airways diseases [asthma (e.g.,
bronchial asthma, allergic asthma, intrinsic asthma,
extrinsic asthma, dust asthma, etc. ), particularly
chronic or inveterate asthma (e.g., late asthma,
airway hyper-responsiveness, etc.), bronchitis, etc.];
mucosal or vascular inflammations (e.g., gastric
ulcer, ischemic or thrombotic vascular injury,
ischemic bowel diseases,enteritis, necrotizing
enterocolitis, intestinal damages associated with
thermal burns, leukotriene B4-mediated diseases, etc.
); intestinal inflammations/allergies (e.g., coeliac
diseases, proctitis, eosinophilic gastroenteritis,
mastocytosis, Crohn's disease, ulcerative colitis,
etc.); food-related allergic diseases with symptomatic
manifestation remote from the gastrointestinal tract
(e.g., migrain, 



rhinitis, eczema, etc.); autoimmune diseases and
inflammatory conditions (e.g., primary mucosal edema,
autoimmune atrophic gastritis, premature menopause,
male sterility, juvenile diabetes mellitus, pemphigus
vulgaris, pemphigoid, sympathetic ophthalmitis,
lens-induced uveitis, idiopathic leukopenia, active
chronic hepatitis, idiopathic cirrhosis, discoid lupus
erythematosus, autoimmune orchitis, arthritis (e.g.,
arthritis deformans, etc.), polychondritis, etc.);
allergic conjunctivitis. Therefore, the pharmaceutical
composition of the present invention is useful for the
therapy and prophylaxis of liver diseases [e.g.,
immunogenic diseases (e.g., chronic autoimmune liver
diseases such as autoimmune hepatic diseases, primary
biliary cirrhosis, sclerosing cholangitis, etc.),
partial liver resection, acute liver necrosis (e.g.,
necrosis caused by toxins, viral hepatitis, shock,
anoxia, etc.),hepatitis B , non-A/non-B hepatitis,
hepatocirrhosis, hepatic failure (e.g., fulminant
hepatitis, late-onset hepatitis, "acute-on-chronic"
liver failure (acute liver failure on chronic liver
diseases, etc.), etc.), etc.]. Pharmaceutical
preparations of the JAK3 inhibitor, such as the
compound (I), either from alone or in combination with
one or more additional agents which may include but
are not limited to cyclosporin A , tacrolimus,
sirolimus, everolimus, micophenolate (e.g.
Cellcept(R), Myfortic(R), etc.), azathioprine,
brequinar, leflunomide, sphingosine-1-phosphate
receptor agonist (e.g. fingolimod, KRP-203, etc.),
LEA-29Y, anti-IL-2 receptor antibody (e.g. daclizumab,
etc.), anti-CD3 antibody (e.g. OKT3, etc.), Anti-T
cell immunogloblin (e.g. AtGam, etc.) aspirin, CD28-B7
blocking molecules (e.g. Belatacept, Abatacept, etc.),
CD40-CD154 blocking molecules (e.g. Anti-CD40
antibody, etc.), protein kinase C inhibitor (e .g .
AEB-071, etc.), acetaminophen, ibuprofen, naproxen,
piroxicam, and anti inflammatory steroid (e.g.
prednisolone or dexamethasone) may be administrated as
part of the same or separate dosage forms, via the
same or 



different routes of administration, and on the same or
different administration schedules according to
standard pharmaceutical pracitce . The pharmaceutical
composition containing one or two or more kinds of the
compound represented by the formula (I)
orpharmaceutically acceptable salts thereof as an
active ingredient can be prepared using carriers,
excipients, and other additives usually used for
pharmaceutical preparation. Therapeutic administration
can be accomplished either by oral administration via
tablets, pills, capsules, granules, powders,
solutions, etc., or parenteral administration via
intravenous or intramascular injections,
suppositories, transdermal agents, transnasal agents,
inhalers, etc. The dose of the compound is determined
appropriately in consideration of the symptoms, age,
sex, and the like of each patient to be treated.
Usually, in the case of oral administration, a daily
dose of approximately 0.001 to 100 mg/kg of the
compound can be administered one or two to four times
per day for an adult patient. When intravenous
administration is required depending on symptoms, a
dose of 0.0001 to 10 mg/kg of the compound can usually
be administered one to multiple times per day for an
adult patient. In the case of inhalation, a dose of
0.0001 to 1 mg/kg of the compound can usually be
administered one to multiple times per day for an
adult patient. The solid composition for use in the
oral administration according to the present invention
is used in the form of tablets, powders, granules,
etc. In such a solid composition, one or more active
ingredients are mixed with at least one inactive
excipient, such as lactose, mannitol,
glucose,hydroxypropyl cellulose, microcrystalline
cellulose, starch, polyvinyl pyrrolidone, and
magnesium aluminometasilicate . According to a usual
method, the composition may contain inactive
additives, such as a lubricant (e.g., magnesium
stearate) , a disintegrating agent (e.g.,
carboxymethyl starch sodium) , and a solubilization
assisting agent. If necessary, tablets or pills may be
coated with sugar or a film of a gastric or enteric
coating substance. 



The liquid composition for oral administration
contains pharmaceutically acceptable emulsions,
solutions, suspensions, syrups, or elixirs, and also
contains a generally used inert diluent, such as
purified water or ethanol. In addition to the inert
diluent, the composition may also contain auxiliary
agents, such as a solubilization assisting agent, a
moistening agent, and a suspending agent, as well as
sweeteners, flavors, aromatics, and antiseptics. The
injections for parenteral .administration contain
aseptic aqueous or non-aqueous solutions, suspensions,
or emulsions. The diluent for use in the aqueous
solutions may include, for example, distilled water
for injection use and physiological saline. The
diluent for use in the non-aqueous solutions may
include, for example, propylene glycol, polyethylene
glycol, plant oil (e.g., olive oil), alcohol (e.g.,
ethanol), and polysorbate 80 (official name). Such a
composition may further contain additive agents, such
as atonicity agent, an antiseptic, a moistening agent,
an emulsifying agent, a dispersing agent, a
stabilizing agent, and a solubilization assisting
agent. These compositions are sterilized by filtration
through a bacteria retaining filter, blending of a
germicide, or irradiation. Furthermore, they may also
be produced in the form of sterile solid compositions
and dissolved or suspended in sterile water or a
sterile solvent for injection use prior to their use.
The transmucosal agents, such as inhalers and
transnasal agents, are used in the form of solid,
liquid or semisolid and can be produced according to
conventional known methods. For example, excipients
(e.g., lactose and starch) , pH adjusters,
antiseptics, surface active agents, lubricants,
stabilizers, thickners, etc. may also be added as
necessary. For administration, suitable devices for
inhalation or insufflation can be used. For example^
using known devices and sprayers, such as measuring
inhalation devices, the compound can be administered
independently or in the form of prescribed mixture
powders. Furthermore, the compound combined with
pharmaceutically acceptable carriers can also 



be administered in the form of solutions or
suspensions. Dry powder inhalers and the like may be
devices for single or multiple administrations, and
dry powders or capsules containing powders can also be
used. Still further, the devices may be in the form of
a pressure aerosol spray or thelike that uses a
suitable ejection agent, such as chlorof luoroalkane
or hydrof luoroalkane, or a suitable gas, such as
carbon dioxide. The drug for external use may include
ointments, plasters, creams, jellies, patches, sprays,
lotions, eye-drops, eye ointments, etc. The drug
contains generally used ointment bases, lotion bases,
aqueous or non-aqueous solutions, suspensions,
emulsions, etc. The ointment bases or lotion bases may
include, for example, polyethylene glycol,
carboxyvinal polymer, white vaseline, bleached bee
wax, polyoxyethylene hydrogenated castor oil, glyceryl
monostearate, stearyl alcohol, cetyl alcohol,
lauromacrogol, and sorbitan sesquioleate . EXAMPLES
Although the present invention is described below
specifically by way of Examples, the present invention
is not limited by these Examples at all. Starting
compounds being used in Examples include novel
substances, and the methods for producing such
starting compounds from known compounds are described
by way of Preparations. Preparation 1 The compounds in
Preparations 1-1 to 1-25 shown in the following table
were produced by using the correspondingstarting
compounds according to the method similar to that
described in Example 1 . Table 2DESCRIPTION PROCESS
CARTRIDGE AND IMAGE FORMING APPARATUS [TECHNICAL
FIELD] The present invention relates to a process
cartridge in which an electrophotographic
photosensitive drum and a developing roller actable on
the electrophotographic photosensitive drum which are
contactable to each other and spaceable from each 



other, and an electrophotographic image forming
apparatus to which said process cartridge is
detachably mountable. [BACKGROUND ART] In an image
forming apparatus using an electrophotographic image
forming process, a process cartridge type is
conventional wherein an electrophotographic
photosensitive drum and a developing roller actable on
the electrophotographic photosensitive drum are
unified into a process cartridge detachably mountable
to a main assembly of the image forming apparatus.
With the process cartridge type, the maintenance
operation of the apparatus can be carried out in
effect without the service person. Therefore, the
process cartridge type is widely used in the field of
electrophotographicimage forming apparatus . When the
image forming operation is carried out, the developing
roller is kept urged to the electrophotographic
photosensitive drum at a predetermined pressure. In a
contact developing system in which a developing roller
is contacted to the photosensitive drum during the
developing operation, an elastic layer of the
developing roller is in contact to the surface of the
photosensitive drum at the predetermined pressure.
Therefore, when the process cartridge is not used for
a long term with the process cartridge kept mounted to
the main assembly of the image .forming apparatus, the
elastic layer of the developing roller may be
deformed. If this occurs, non-uniformity may result in
the formed image. Since the developing roller is
contacted to the photosensitive drum, a developer may
be depositedofrom 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 operation is 



not carried out. A s 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 mechanism act on the process cartridge
to space the developing roller from the
electrophotographicphotosensitive drum (Japanese
Laid-open Patent Application 2003-167499) . In the
apparatus disclosed in this publication, four process
cartridges are demountably mounted to the main
assembly of the image forming apparatus. The process
cartridge comprises a photosensitive member unit
having a photosensitive drum, and a developing unit
for supporting the developing roller swingably
provided in the photosensitive member unit. By moving
a spacing plate provided in the main assembly of the
image forming apparatus, a force receiving portion
provided in the developing unit receives a force from
the spacing plate. By moving the developing unit
relative to the photosensitive member unit, the
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 outer
configuration of the developing unit. Therefore, when
the user handles the process cartridge, and/or when
the process cartridge is transported, the force
receiving portion tends to be damaged. The existence
of the force receiving portion may object to
downsizing of the process cartridge in which the
electrophotographic photosensitive drum and the
developing roller are contactable to each other
andspaceable from each other and the main assembly of
the image forming apparatus to which the process
cartridge is detachably mountable. [DISCLOSURE OF THE
INVENTION] Accordingly, it is a principal object of
the 



present invention to provide a downsized process
cartridge in which the electrophotographic
photosensitive drum and the developing roller are
contactable to each other and spaceable from each
other and a downsized electrophotographic image
forming apparatus to which the process cartridge is
detachably mountable. It is another object of the
present invention to provide a process cartridge in
which the electrophotographic photosensitive drum and
the developing roller are contactable to each other
and spaceable from each other with which when the
process cartridge is handled , or when the process
cartridge 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 image forming apparatus, the main
assembly including an opening, a door movable between
a close position for closing the opening and an open
position foropening the opening, a first force
application member movable with movement of the door
from the open position to the closing position and a
second force application member movable by a driving
force from a driving source, said process cartridge
comprising an electrophotographic 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 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 developing roller is contacted
to said electrophotographic photosensitive drum and a
spaced position in which said developing roller is
spaced 



from said electrophotographic photosensitive drum; and
a force receiving device including a first force
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 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
position by movement of said first force receiving
portion by a force received from the first force
application member, wherein said second forcereceiving
portion takes a projected position for receiving a
force from the second force application member to move
said developing unit from the contact position to the
spaced position, the projected position being higher
than the stand-by position. According to another
aspect of the present invention, there is provided an
electrophotographic image forming apparatus for
forming an image on a recording material, to which a
process cartridge is detachably mountable, said
apparatus comprising (i) an opening; (ii) a door
movable between a close position for closing said
opening and an open position for opening said opening;
(iii) a first force application member movable with
movement of said door from the open position to the
close position; (iv) a second force application member
movable by a driving force from a driving source; (v)
mounting means for detachably mounting a process
cartridge, said process cartridge including, an
electrophotographic 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
said developing roller and which is movable relative
to said drum unit such that developing roller is 



movable between a contact position in which
saiddeveloping roller is contacted to said
electrophotographic photosensitive drum and a spaced
position in which said developing roller is spaced
from said electrophotographic photosensitive drum, and
a force receiving device including a first force
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 the state
that process cartridge is mounted to a main assembly
of the apparatus through the opening, and a second .
force receiving portion movable from a stand-by
position by movement of said first force receiving
portion by a force received from the first force
application member, wherein said second force
receiving portion takes a projected position for
receiving a force from the second force application
member to move said developing unit from the contact
position to the spaced position, the projected
position being higher than the stand-by position; and
feeding means for feeding the recording 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 present invention taken
in conjunction with the accompanying drawings .[BRIEF
DESCRIPTION OF THE DRAWINGS] Figure 1 illustrates a
general arrangement of an electrophotographic image
forming apparatus according to a first embodiment of
the present invention. Figure 2 is a sectional view of
a process cartridge according to the first embodiment
of the present invention. Figure 3 illustrates a
general arrangement of an electrophotographic image
forming apparatus according to a first embodiment of
the present 



invention. Figure 4 illustrates exchange of a process
cartridge according to the first embodiment of the
present invention. Figure 5 is a sectional view of
the- process cartridge as seen in the direction of an
axial direction of the photosensitive drum according
to the first embodiment of the present invention.
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.Figure 8 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 9 is
a perspective view of the process cartridge as seen
from drives side according to the first embodiment of
the present invention. Figure 10 is a perspective view
of the process cartridge as seen from the drive side
according to the first embodiment the present
invention. Figure 11 is a perspective view of the
process cartridge as seen from a non-driving side
according to the first embodiment the present
invention. Figure 12 is a perspective view of the
process cartridge as seen from a non-driving side
according to the first embodiment the present
invention. Figure 13 is a perspective view of the
process cartridge as seen from a non-driving side
according to the first embodiment the present
invention. 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 tothe first embodiment
of the present invention. Figure 17 is a perspective
view showing a force receiving device of the process
cartridge according to the first embodiment of the
present invention. Figure 18 is a perspective view
showing a force receiving device of the process
cartridge according to the first embodiment of the
present invention. Figure 19 is a perspective view
showing a force receiving device of the process
cartridge according to the first embodiment of the
present invention. Figure 20 is a perspective view
showing a force receiving device of the process
cartridge according to the first embodiment of the
present invention. Figure 21 is a perspective view
showing a force receiving device of the process
cartridge according to the first embodiment of the
present invention. Figure 22 illustrates a process
cartridge according to the first embodiment of the
present invention wherein a first force receiving
member and a second force receiving member are worked
on by a first force receiving member and a second
force receiving member of the electrophotographic
image forming apparatus . Figure 23 is a general
arrangement of the ' electrophotographic image forming
apparatus according to the first embodiment of the
present invention. Figure 24 is a general arrangement
of theelectrophotographic image forming apparatus
according to the first embodiment of the present
invention. Figure 25 is a general arrangement of the
electrophotographic image forming apparatus according
to the first embodiment of the present invention. 



Figure 26 is a general arrangement of the
electrophotographic image forming apparatus according
to the first embodiment of the present invention.
Figure 27 illustrates an operation of a first force
application member according to the first embodiment
of the present invention. Figure 28 illustrates a
second force application member operation according to
the first embodiment of the present invention. Figure
29 is a perspective view of the electrophotographic
image forming apparatus according to the first
embodiment of the present invention. Figure 30 is a
perspective view of the electrophotographic image
forming apparatus according 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 cartridge
according to the first embodiment of the present
invention. Figure 33 is a sectional view of the
processcartridge as seen in the axial direction of the
photosensitive drum according to the first embodiment
of the present invention, illustrating an operation of
the force receiving member of the process cartridge.
Figure 34 is a sectional view of the process cartridge
as seen in the axial direction of the photosensitive
drum according to the first embodiment of the present
invention, illustrating an operation of the force
receiving member of the process cartridge. Figure 35
is a sectional view of the process cartridge as seen
in the axial direction of the photosensitive drum
according to the first embodiment of the present
invention, illustrating an operation of the force
receiving member of the process cartridge. Figure 36
illustrates a spacing operation in 



the process cartridge according to the first
embodiment of the present invention. Figure 37
illustrates a spacing operation in the process
cartridge according to the first 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 electrophotographic
image forming apparatus according to a second
embodiment of the present invention. Figure 40 is a
general arrangement of theelectrophotographic image
forming apparatus according to the second embodiment
of the present invention. Figure 41 is a general
arrangement of the electrophotographic image forming
apparatus according to the second embodiment of the
present invention. Figure 42 illustrates an operation
of a first force applying operation member of the
electrophotographic image forming apparatus according
to the second embodiment of the present invention.
Figure 43 is an illustration of an operation of the
first force application member according to the second
embodiment of the present invention. Figure 44 is an
illustration of an operation of the first force
application member according to the second embodiment
of the present invention. Figure 45 is an illustration
of an operation of the first force application member
according to the second embodiment of the present
invention. Figure 46 is a sectional view of the
process cartridge as seen in the axial direction of
the photosensitive drum according to the second
embodiment of the present invention. Figure 47
illustrates a sectional view of the process cartridge
as seen in the axial direction of the photosensitive
drum according to the second 



embodiment of the present invention, illustrating a
force receiving device of the process cartridge.Figure
48 illustrates a sectional view of the process
cartridge as seen in the axial direction of the
photosensitive drum according to the second embodiment
of the present invention, illustrating a force
receiving device of the process cartridge. Figure 49
illustrates a sectional view of the process cartridge
as seen in the axial direction of the photosensitive
drum according to the second embodiment of the present
invention, illustrating a force receiving device of
the process cartridge. Figure 50 illustrates a
sectional view of the process cartridge as seen in the
axial direction of the photosensitive drum according
to the second embodiment of the present Invention,
illustrating a force receiving device of the process
cartridge. Figure 51 is a sectional view of a process
cartridge according to a third embodiment of the
present invention, illustrating an operation of a
force receiving member of the process cartridge.
Figure 52 is a sectional view of the process cartridge
according to the third embodiment of the present
invention, illustrating the operation of the force
receiving member of the process cartridge. Figure 53
is a sectional view of the process cartridge according
to the third embodiment of the present invention,
illustrating the operation of a force receiving member
of the process cartridge.Figure 54 is a sectional view
of the process cartridge according to the third
embodiment of the present invention, illustrating the
operation of a force receiving member of the process
cartridge. Figure 55 is a sectional view of a process
cartridge as seen in the axial direction of the
photosensitive drum according to a fourth embodiment
of the present invention, illustrating a force
receiving device of the process cartridge. 



Figure 56 is a sectional view of the process cartridge
as seen in the axial direction of the photosensitive
drum according to the fourth embodiment of the present
invention, illustrating a force receiving device of
the process cartridge. Figure 57 is a sectional view
of the process cartridge as seen in the axial
direction of the photosensitive drum according to the
fourth embodiment of the present invention,
illustrating the force receiving device of the process
cartridge. 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.
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.Figure 60 is a
perspective view of the process cartridge according to
a fifth embodiment of the present invention, as seen
from a drive side. Figure 61 is a sectional view of a
process cartridge according to a sixth embodiment of
the present invention. Figure 62 is a sectional view
of the process cartridge according to the sixth
embodiment of the present invention. Figure 63 is a
sectional view of the process cartridge according to
the sixth embodiment of the present invention. Figure
64 is a sectional view of the process cartridge
according to the sixth embodiment of the present
invention. Figure 65 is a perspective view of a
process cartridge according to a seventh embodiment,
illustrating a force receiving device of a process
cartridge. 



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.Figure 68 is a perspective view of the
process cartridge according to the seventh embodiment,
illustrating the force receiving device of a process
cartridge. [BEST MODE FOR CARRYING OUT THE INVENTION]
[First embodiment] Referring to Figures 1 - 4 , the
process cartridge and the electrophotographic image
forming apparatus according to the first embodiment of
the present invention. Figure 1 shows an
electrophotographic image forming apparatus (main
assembly of the apparatus) 100 including process
cartridges (cartridges) 5Oy, 50m, 50c, 50k detachably
mounted. The cartridges 5Oy, 50m, 50c, 50k contain or
accommodate yellow color toner (developer) , magenta
color toner (developer) , cyan color toner (developer)
and black color toner (developer) , respectively.
Figure 2 is a sectional side elevation of the
cartridge alone; Figures 3 and 4 are illustrations of
removing the cartridges 5Oy, 50m, 50c, 50k from the
main assembly 100 of the apparatus. [General
arrangement of electrophotographic image forming
apparatus] A s shown in Figure 1 , the main assembly
100 of the apparatus, the electrophotographic
photosensitive drums (photosensitive drums) 3Oy, 30m,
30c, 30k areexposed to the laser beams 11 modulated in
accordance with the image signal by the laser scanner
10, so that electrostatic latent images are formed on
the surfaces . The electrostatic latent images are
developed by 



developing rollers 42 into toner images (developed
images) on the respective surfaces of the
photosensitive drums 30. By applying voltages to the
transfer rollers 18y, 18m, 18c, 18k, the toner images
of respective colors formed on the photosensitive
drums 3Oy, 30m, 30c, 30k are sequentially transferred
onto the transfer belt 19. Thereafter, the toner image
formed on the transfer belt 19 is transferred by the
transfer roller 3 onto the recording material P fed by
the feeding roller 1 (feeding means) . Thereafter, the
recording material P is fed to the fixing unit 6
including a driving roller and a fixing roller
containing a heater. Here, by applying heat and
pressure on the recording material P , the toner image
transferred onto the recording material P is fixed.
Thereafter, the recording material having the toner
image fixed thereon is discharged to a discharging
portion 9 by a pair 7 of discharging rollers. [General
arrangement of process cartridge] Referring to Figures
1 , 2 , 5 and 22, 29, 30, the cartridges 5Oy, 50m, 50c
and 50k of this embodiment will be described. Since
the cartridges 5Oy, 50m, 50c, 50k are all the same
except that the colorscontained therein are different
from each other, the following description will be
made only as to the cartridge 5Oy. The cartridge 5Oy
includes a photosensitive drum 30, process means
actable on the photosensitive drum 30. The process
means includes a charging roller 32 functioning as
charging means for charging electrically the
photosensitive drum 30, a developing roller 42
functioning as developing means for developing a
latent image formed on the photosensitive drum 30,
and/or blade 33 functioning as cleaning means for
removing residual toner remaining on the surface of
the photosensitive drum 30. The cartridge 5Oy
comprises a drum unit 31 and a developing unit 41. 



[Structure of drum unit] As shown in Figures 2 , 10,
the drum unit 31 contains the photosensitive drum 30,
the charging means 32, the cleaning means 33, the
residual toner accommodating portion 35, the drum
frame 34, and the covering members 36, 37. One
longitudinal end of the photosensitive drum 30, as
shown in Figure 9 , is supported rotatably by a
supporting portion 3bb 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 oppositelongitudinal ends of
the drum frame 34. As shown in Figures 9 , 10, one
longitudinal end of the photosensitive drum 30 is
provided with a coupling member 30a for receiving a
driving force for rotating the photosensitive drum 30.
The coupling member 30a is engaged with first main
assembly coupling member 105 shown in Figures 4 , 30
when the cartridge 5Oy is mounted to the main assembly
100 of the apparatus. The photosensitive drum 30 is
rotated in the direction of an arrow u as shown in
Figure 2 by a driving force transmitted from a driving
motor (unshown) provided in the main assembly 100 of
the apparatus to the coupling member 30a. The charging
means 32 is supported on the drum frame 34 and is
rotated by the photosensitive drum 30 to which the
charging means 32 is contacted. The cleaning means 33
is supported by the drum frame 34 and is contacted to
the peripheral surface of the photosensitive drum 30.
The covering members 36, 37 are provided with
supporting hole portions 3ba , 37a 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 



blade 43, the developing device frame 48, the bearing
unit 45 and the covering member 46. The developing
device frame 48 comprises a toner accommodatingportion
49 for accommodating the toner to be supplied to the
developing roller 42, and a developing blade 43 for
regulating a layer thickness of the toner of the
peripheral surface of the developing roller 42. As
shown in Figure 9 , the bearing unit 45 is fixed to
the one longitudinal end side of the developing device
frame 48, and supports rotatably the developing
roller. 42 having a developing roller gear 69 at the
end thereof. The bearing unit 45 is provided with a
coupling member 67, an idler gear 68 for transmitting
a driving force to the developing roller gear 69 from
the coupling member 67. The covering member 46 is
fixed to the longitudinally outside of the bearing
unit 45 so as to cover the coupling member 67 and the
idler gear 68. The covering member 46 is provided with
a cylindrical portion 46b which is projected beyond
the surface of the covering member 46. The coupling
member 67 is exposed through an inside opening of the
cylindrical portion 46b. Here, the coupling member 67
is 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
5Oy is mounted to the main assembly 100 of the
apparatus. [Assembling of drum unit and developing
unit] As shown in Figures 9 , 11 to Figure 14, whenthe
developing unit 41 and the drum unit 31 are assembled
with each other, an outside circumference of the
cylindrical portion 46b is engaged with the supporting
hole portion 36a at one end side, and the projected
portion 48b provided projected from the developing
device frame 48 is engaged with the supporting hole
portion 37a at the other end side. By. doing so, the
developing unit 41 is rotatably 



supported relative to the drum unit 31. A s shown in
Figure 2 , the developing unit 41 is urged by the
urging spring 95 (elastic member) so that developing
roller 42 rotates about the cylindrical portion 46b
and the projected portion 48b to contact to the
photosensitive drum 30. More specifically, the
developing unit 41 is urged in the direction of an
arrow G by the urging force of the urging spring 95 so
that developing unit 41 receives a moment H about the
cylindrical portion 46b and the projected portion 48b.
By this, the developing roller 42 can be contacted to
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 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 rollergear 69. Because of
such a structure, the force g (Figure 6 ) received by
the first force receiving member 75 of a force
receiving device 90 (which will be described
hereinafter) which is provided on the one longitudinal
end, from the first force application member 61,
produces a moment about the cylindrical portion 4bb in
the developing unit 41. In other words, at the one
longitudinal end, the moment h thus produced is
effective to urge the developing roller 42 to the
photosensitive drum 30 with a predetermined pressure.
At the other end, the urging spring 95 functions to
urge the developing roller -42 to the photosensitive
drum 30 with a predetermined pressure. [Force
receiving device] As shown in Figure 2 , the cartridge
5Oy is provided with a force receiving device 90 for
effecting contact and spacing between the developing
roller 42 and the photosensitive drum 30 in the main 



assembly 100 of the apparatus. As shown in Figures 9 ,
15 and Figure 19, the force receiving device 90
includes a first force receiving member 75, a second
force receiving member 70 and a spring 73 (urging
means) . As shown in Figure 9 , the first force
receiving 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
thebearing unit 45. On the other hand, the second
force receiving member 70 is mounted to the bearing
unit 45 by engaging a shaft 70a of the second force
receiving member 70 with the guide portion 45a of the
bearing unit 45. The bearing unit 45 thus having the
first force receiving member 75 and the second force
receiving member 70 is fixed to the development
accommodating portion 48, and then as shown in Figure
10, the covering member 46 is fixed so as to cover the
bearing unit 45 from an outside in the axial direction
of the developing roller 42 of the bearing unit 45.
The first force receiving member 75 and the second
force receiving member 70 are disposed above the
cartridge 5Oy in the state that cartridge 5Oy is
mounted to the main assembly 100 of the apparatus. The
operations of the force receiving device 90 will be
described in detail hereinafter. [Drawer member of
main assembly of electrophotographic image forming
apparatus] 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 movable
(inserting and drawing) along a rectilinear line which
is substantially horizontal (Dl, D2 directions)
relative to the main assembly 100 of the apparatus.
More particularly, the cartridge tray 13 is movable
between a mounted position in the mainassembly 100 of
the apparatus shown in Figure 1 and a drawn-out
position outside the main assembly 100 of 



the apparatus shown in Figure 4 . In the state that
cartridge tray 13 is at the drawn-out position, the
cartridges 5Oy, 50m, 50c, 50k are mounted on the
cartridge tray 13 by the operator substantially
vertically (arrow C ) as shown in Figure 4 . The
cartridges 5Oy, 50m, 50c, 50k are arranged in parallel
with each other such that longitudinal directions
(axial directions of the photosensitive drum 30 and
the developing roller 42) thereof are substantially
perpendicular to t h e moving direction of the
cartridge tray 13. The cartridges 5Oy, 50m, 50c, 50k
are entered into the main assembly 100 of the
apparatus while being carried on the cartridge tray
13. At this time, the cartridges 5Oy, 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 5Oy, 50m, 50c, 50k are
positioned in place by the positioning portion 101a
provided in the main assembly of the image forming
apparatus 100. The positioning operation will be
described in detail hereinafter. Therefore, the user
can mount with certainty the cartridges 5Oy, 50m, 50c,
50k into the main assembly 100 of the apparatus by
entering the cartridge tray 13and closing the door 12.
Therefore, the operationally is improved over the
structure with which the cartridges 5Oy, 50m, 50c, 50k
are mounted individually into the main assembly 100 of
the apparatus by the user. Referring to Figures 23 to
25 and 36 to 38, the operation of the cartridge tray
13 will be described. . Here, the cartridges are
omitted for simplicity of explanation of the operation
of the cartridge tray 13. The cartridge tray 13 is
s-upported drawably relative to a tray holding member
14 . The tray holding 



member 14 is movable in interrelation with movement of
the door 12 (opening and closing member) . The door 12
is 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 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 14c 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,as shown in Figure 25, the
projections 14dl, 14d2 projected from the tray holding
member 14 are guided by a guide slot or groove 107
provided in the main assembly 100 of the apparatus. As
shown in Figure 26 , the guide groove includes a
horizontal portion 107al, an inclined portion 107a2
continuing with the horizontal portion 107al and
inclining upwardly and a horizontal portion 107a3
continuing with the inclined portion 107a2. Therefore,
as shown in Figure 24, when the door 12 is moved to
the open position, the projections 14dl, 14d2 are
guided along horizontal portion 107al, the inclined
portion 107a2 and the horizontal portion 107a3 in this
order. Thus, the tray holding member 14 moves in the
direction of zl and in the direction of an arrow yl
away from the transfer belt 19. In 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 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
tray 13 is entered into the main assembly 100 of the
apparatus in the direction of the arrow Dl through the
opening 80. Thereafter, as shown in Figure 23, thedoor
12 is moved to the closing position. With the movement
of the door 12, the engaging portion 15 provided on
the door 12 moves counterclockwisely about the
rotational center 12a. Then, as shown in Figure 23,
the engaging portion 15 moves along the elongated hole
14c provided in the tray holding member 14 toward the
lower end 14c2 of the elongated hole 14c. Together
with this operation, the engaging portion 15 moves the
holding member 14 in the direction z2. Therefore, as
shown in Figure 23, when the door 12 is moved to the
closing position, the projections 14dl, 14d2 are
guided by the horizontal portion 107a3, the inclined
portion 107a2 and the horizontal portion 107al in this
order. Thus, the tray holding member 14 moves in the
direction z2, and moves in the direction of an arrow
y2 toward the transfer belt 19. [Positioning of
process cartridge relative to main assembly of
electrophotographic image forming apparatus] Referring
to Figures 5 , 15 and Figures 19, 27, 29, 30, the
description will be made as to the positioning of the
cartridges 5Oy, 50m, 50c, 50k relative to the main
assembly 100 of the apparatus. A s shown in Figure 30,
there is provided positioning portions 101a for
positioning the cartridges 5Oy, 50m, 50c, 50k in the
main assembly 100 of the apparatus. The positioning
portions 101a areprovided for the respective
cartridges 5Oy, 50m, 50c, 50k interposing the transfer
belt 19 with respect to the longitudinal direction. As
shown in Figure 27, (a) and Figure 27, (b) , a first
force application member 61 is rotatably supported by
the supporting shaft 55 of the main assembly 100 of
the apparatus engaged with 



the supporting hole 61d at a position above the tray
holding member 14. A s shown in Figure 27, (a), and
Figure 27, (b) , the first force application member 61
moves with the movement of the door 12 from the open
position to the closing position. A s shown in Figure
20, the projected portion 61f provided on the first
force application member 61 urges the projection 31a
provided on the upper surface portion of the drum
frame 34. By this, the cartridge 5Oy is urged in the
direction of an arrow P (Figure 19) , so that portion
to be positioned 31b (Figure 7 ) provided on the drum
unit 31y is abutted to the positioning portion 101a
provided in the main assembly 100 of the apparatus by
which the cartridge 5Oy 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
firstforce application member 61 is engaged with a
connecting member 62 for interrelation with the
movement of the door 12. A s shown in Figure 15 to
Figure 19, the connecting member .62 includes a
supporting hole 62c engaged with the supporting shaft
55, a hole 62a engaged with the projected portion 61f,
and a supporting pin 62b engaged with the elongated
hole 14b (Figure 27, (b) ) provided in the tray
holding member 14. A s shown in Figure 27, by the
movement of the door 12 from the open position to the
close position, the tray- holding member 14 moves in
the direction of the arrow y2 (Figure 27) . By this,
the supporting pin 62b engaged with the elongated hole
14b also receives the force in the direction of the
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.
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
portion 61f urges the projection 31a provided on the
drum frame 34 in the direction of an arrow P so as to
position the cartridges 5Oy, 50m, 50c, 50k to
thepositioning portions 101a of the main assembly 100
of the apparatus . A s shown in Figure 21, the
projection 31a may be urged directly by the spring 66.
Thus, the structure for the connecting member 62 to
interrelate with the movement of the door 12 is same
as with Figure 15 to Figure 20. When the door 12 is at
the open position , one end 66b of the spring 66 is
engaged with the hook 62e provided on- the connecting
member 62 , and the other end 66b of the spring 66 is
engaged with the projection 62f provided on the
connecting member 62. By the door 12 moving from the
open position to the close position, the other end 66b
becomes away from the projection 62f and directly
urges the projection 31a to position the cartridges
5Oy, 50m, 50c, 50k to the positioning portion 101a 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 5Oy. 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
5Oy.The state shown in Figure 5 corresponds to the
state shown in Figure 11 and to the state shown in
Figure 15. The state shown in Figure 6 corresponds to
the state shown in Figure 12 and to the state 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
hereinbefore, with the closing operation of the door
12 from the open position, the first force application
member 61 moves about the supporting shaft 55 from the
state of Figures 5 , 11 and 15 to the state of Figures
6 , 12, 16. At this time, the first force application
member 61 not only positions the cartridge 5Oy
relative to the main assembly 100 of the apparatus but
also acts on the first force receiving member 75 of
the cartridge 5Oy. More particularly, an urging
portion 61e 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 5Oy, that
is, away from therotation ax is 46b of the developing
unit 41. With the structure shown in Figure 21, the
projected portion 62 g projected from the connecting
member 62 functions as the first force application
member 61. Referring to Figure 28, the description
will be made as to the operation of the second force
applying portion 60. A driving force from a motor 110
(driving source) provided in the main assembly 100 of
the apparatus is transmitted to the gear 112 by way of
the 



gear 111. The gear 112 receiving the driving force
rotates in the direction of an arrow L to rotate a cam
portion 112a provided integrally with the gear 112 in
the direction of the arrow 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 member70 receives a force from the engaging
rib 6Oy. By doing so, the developing unit 41 is
rotated (moved) about the rotation axis 46b, so that
developing roller 42 and the photosensitive drum 30
become spaced from each other. The position of the
developing unit 41 at this time is a spaced position.
As shown in Figure 15, the second force application
member 60 is provided with an elongated hole portion
60c for permitting movement of a supporting shaft 55
on which the first force application member 61 is
provided rotatably. Therefore, even when the second
force application member 60 moves in the direction of
the arrow B (Figure 8 ) or in the direction of the
arrow E (Figure 7 ) , the second force application
member 60 can move without being disturbed by the
first force application member 61. Similarly to the
first force application member 61, the second force
application member 60 is provided facing the movement
path of the cartridges so as to be above the
cartridges 5Oy, 50m, 50c, 50k entering the main 



assembly 100 of the apparatus on the cartridge tray
13. In the step of advancement of the cartridges 5Oy,
50m, 50c, 50k into the main assembly 100 of the
apparatus, the second force receiving member 70 is
kept at the stand-by position (Figure 15) . Therefore,
the first force application member 61 and the second
force application member 60 can be very close to
thecartridges 5Oy, 50m, 50c, 50k as long as they do
not interfere therewith, so that wastefull space can
be removed. Therefore, the main assembly 100 of the
apparatus can be downsized with respect to the
vertical direction and the longitudinal direction of
the cartridge 5Oy (axial direction of the
photosensitive drum 30) . The operation will be
described hereinafter in detail. [Mounting of process
cartridge to main assembly of electrophotographic
image forming apparatus and operation of force
receiving device] The description will be made as to
the series of operations from the mounting of the
cartridges 5Oy, 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 5Oy, 50m, 50c, 50k are
mounted from the top to the cartridge tray 13 drawn
out to the drawn-out position in the direction of an
arrow C . By moving the cartridge tray 13 in the
direction of the arrow Dl, the cartridges 5Oy, 50m,
50c, 50k are passed through the opening 80 into the
main assembly 100 of the apparatus. Thus, in this
embodiment, the cartridges 5Oy, 50m, 50c, 50k are
inserted into the main assembly 100 of the apparatusin
the direction substantially perpendicular to the axial
direction of the photosensitive drum 30. As shown in
Figures 31, 32, the cartridge 5Oy is mounted at the
most downstream position in the 



cartridge tray 13 with respect to the inserting or
entering direction. The cartridge 5Oy advances from
the upstream side toward the downstream side below the
first force application members 61k, 61c, 61m and the
engaging ribs 60k, 60c, 60m of the second force
application member 60 which are actable on the
cartridges 50m, 50c, 50k. The cartridge 50m is mounted
at the second position from the downstream side on the
cartridge tray 13 with respect to the entering
direction. The cartridge 50m advances from the
upstream side toward the downstream side below the
first force application members 61k, 61c 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.The most upstream cartridge 50k on the
cartridge tray 13 with respect to the entering
direction enters from the upstream side toward the
downstream side such that second force receiving
member 70 thereof passes below the first force
application member 61 actable on the cartridge 50k.
The passing of the second force receiving member 70
below the first force application member blk from the
upstream side toward the downstream side is the same
with respect to the cartridges 5Oy, 50m, 50c. That is,
when the process cartridge is inserted with the second
force receiving member 70 projected, the first force
application member 61 and the second force application
member 60 have to be at an upper 



part so as to avoid interference of the second force
receiving member 70 with the first force application
member 61 and second force application member 60.
However, if the second force receiving member 70 is at
the stand-by position , the first force application
member 61 and the second force application member 60
can be disposed close to the cartridges 5Oy, 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. In addition, as shown in Figures
31, 32, the positions of the force receiving device
90,the first force application member 61 and the
second force application member 60 are such that force
receiving device 90 overlaps with the first force
application member 61 and the second force application
member 60 in the drum axial direction, and therefore,
the cartridge can be downsized with respect to the
longitudinal direction thereof. When the cartridge
tray 13 is inserted into the main assembly 100 o f the
apparatus, a gap fl is maintained between the second
force application member 60 and the force receiving
device 90 as shown in Figure 5 . Also, a gap f2 is
maintained between the photosensitive drum 30 and the
transfer belt 19. Therefore, the cartridges 5Oy, 50m,
50c, 50k can enter without interference with the main
assembly 100 of the apparatus . Thereafter, as shown
in Figure 23, by moving the door 12 to the close
position, the tray holding member 14 moves in the
direction of approaching to the transfer belt 19
(arrow y2) . A vertical component of the movement
distance in the direction of an arrow y2 is f2. By
doing so, as shown in Figure 6', the cartridges 5Oy,
50m, 50c, 50k also move so that surface of the
photosensitive drum 30 is brought into 



contact to the surface of the transfer belt 19. In
this state, the gap fl between the force receiving
device 90 and the second force application
memberengaging portion 60 expands to fl+f2. In
addition, by moving the door 12 to the close position,
the first force application member 61 is moved so that
projection 31a provided on the upper surface portion
of the drum frame 3.4 is urged by the projected
portion 61f. By this, as shown in Figure 6 , the
positioning portions 31b of the cartridges 5Oy, 50m
50c, 50k are abutted to the respective positioning
portions 101a provided in the main assembly 100 of the
apparatus , so that cartridges 5Oy, 50m, 50c, 50k are
positioned to the main assembly 100 of the apparatus.
The cartridges 5Oy, 50m, 50c, 50k are prevented from
moving in the direction of the an arrow a (Figure 1 )
in the main assembly 100 of the apparatus by engaging
the shaft 36d provided on the covering member 36 shown
in Figure 10 with a rotation preventing portion 13a
provided on the cartridge tray 13. The urging portion
ble of the first force 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 at the second position
(Figure 16) . At the second position, the urging
portion 75b urges the cam surface 70c of the second
forcereceiving member 70 shown in Figure 15. By doing
so, the second force receiving member 70 rotates about
the axis of the shaft 70a from the stand-by position
to a position outside the developing unit 41 of the
cartridges 5Oy, 50m, 50c, 50k, that is, in the
direction away from the rotation axis 46b of the
developing unit 41. However, at this time, the upper
surface 70 of 



the second force receiving member 70 interferes with
the lower surface of the engaging rib 6Oy of the
second force application member 60 which is placed at
the home position, by which the movement of the second
force receiving member 70 is regulated by the engaging
rib 6Oy (Figures 6 , 12) . The position of the second
force receiving member 70 at this time is called
regulating position. Here, this position is made the
home position for the following reason: After the
cartridges 5Oy, 50m, 50c, 50k are mounted to the main
assembly 100 of 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 6Oy urges the
second force receiving 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 ,cartridges 5Oy, 50m, 50c, ,50k
are dismounted from the main assembly 100 of the
apparatus. Thereafter, when cartridges 5Oy, 50m, 50c,
50k are mounted to the main assembly 100 of the
apparatus again, the second force application member
60 is at the position shown in Figure 8 , and
therefore, when the second force receiving member 70
moves from the stand-by position, it is contacted to
the rib 6Oy. As shown in Figure 8 , the direction
(arrow J ) of the force received by the first force
receiving member 75 from the first force application
member 61 is substantially opposite the direction of
the force received by the second force receiving
member 70 from the second force application member 60.
The surface of the second force receiving member 70
which receives the force from the second force
application member 60 direction faces the direction of
entrance of the cartridges 5Oy, 50m, 50c, 50k into the
main assembly 



100 of the apparatus. By selecting the direction of
the receiving force, when the second force receiving
member 70 receives the force from the second force
application member 60, the developing unit 41 can be
efficiently moved relative to the drum unit 31 with
certainty. Furthermore, the state that photosensitive
drum 30 and the developing roller 42 are spaced can be
maintained stably. However, even when the movement of
the secondforce receiving member 70 is limited by the
engaging rib 6Oy, the force receiving device 90
including the second force application member 60 and
the second force receiving member 70 is not damaged. A
s shown in Figure 22, (a), since the movement of the
second force receiving member 70 is regulated, the
movement of the urging portion 75b for urging the cam
surface 70c is also regulated. Even if the urging
portion 61e of the first force application member 61
further urges the urged portion 75a, an elastic
portion 75c in the form of arch provided on the first
force receiving member 75 flexes (elastic deformation)
. Therefore, even if the movement of the second force
receiving member 70 is regulated, the force receiving
device 90 is not damaged. And, when the second force
application member 60 is moved from the position of
Figures 6 , 12 in the direction of the arrow E as
shown in Figures 7 , 13, the second force receiving
member 70 moves outwardly of the cartridge 5Oy to
enter the movement path of the engaging rib 6Oy. 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 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 thegap fl+f2 in order to
engage with the second force application member 60.
The operation of the second 



force application member 60 is carried out at the
prior to the image formation after cartridges 5Oy,
50m, 50c, 50k are mounted to the main assembly 100 of
the apparatus . Then, as shown in Figures 8 , 14, the
second force application member 60 moves in the
direction of the arrow B-, so that side surface 70b
which is the second urged portion of the second force
receiving member 70 entering the movement path
receives the force from the engaging rib 6Oy. By doing
so, the developing unit 41 rotates (moves) about the
rotation axis 46b , so that developing roller 42 is
spaced from the photosensitive drum 30 by a gap a .
The second force receiving member 70 receives the
force from the second force receiving member 70 in the
projected position. Thus, as compared to a structure
in which the second force receiving member moves
toward the 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 b e made large. Therefore,
the driving torque required for spacing the developing
roller 42 from the photosensitive drum 30 can be made
small. In addition, by the movement of the second
force application member 60 in the direction of
thearrow B the position where the first force
receiving member 75 is pushed by the first force
application member 61 and the position where the
second force receiving member 70 receives the force
from the engaging rib 6Oy change with respect to the
horizontal direction. In other words, the relation
between a distance I shown in Figure 7 and a distance
II shown in Figure is distance I > distance II. The
change of the distance is accommodated by the elastic
portion 75c provided on the second force receiving
member 70. A s shown in Figure 22, (a) , the elastic
portion 75c is in the form of flexible arch
configuration. Inside the 



elastic portion 75c, there is provided a spring 76
which is an elastic member. The spring 76 prevents the
elastic portion 75c from flexing beyond necessity and
functions to restore the flexed elastic portion 75c.
The arch configuration of the elastic portion 75c is
not inevitable, and the elastic member may be a simple
. elastic member. In order to effect the image forming
operation, the developing roller 42 is contacted to
the photosensitive drum 30 by moving the second force
application member 60 in the direction of the arrow E
. By this, as shown in Figures 7 , 13, the second
force receiving member 70 is brought into a state of
not receiving the force from the engaging rib 6Oy.
Therefore, by the urging force of the spring
95provided between the developing unit 41 and the drum
unit 31, the developing roller 42 and the
photosensitive drum 30 are contacted to each other so
that cartridges 5Oy, 50m, 50c, 50k become capable of
forming the image. In this occasion, prior to the
contact of the developing roller 42 to the
photosensitive drum 30, the photosensitive drum 30
rotates, and the developing roller 42 also receives
the driving force from the main assembly 100 of the
apparatus and rotates. This is accomplished by
providing the coupling portion 67a co-axially with the
cylindrical portion 4bb so that even if the developing
unit 41 moves about the cylindrical portion 46b, the
position of the coupling portion 67a does not change.
Thus, the photosensitive drum 30 and the developing
roller 42 are rotated before the developing roller 42
and the photosensitive drum 30 are contacted to each
other. Therefore, when the developing roller 42 is
brought into contact to the photosensitive drum 30,
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
completed, the developing roller 42 and the
photosensitive drum 30 are spaced from each other by
moving the second force application member 60 in
thedirection of the arrow B , as described
hereinbefore. After the spacing, the rotations of the
developing roller 42 and the photosensitive drum 30
are stopped. Thus, the speed difference between the
peripheral surfaces of the photosensitive drum 30 and
the developing roller 42 is reduced, and therefore,
the wearing of the photosensitive drum 30 and the
developing roller 42 can be reduced. Therefore, the
image quality can be- improved. The elastic portion
can be replaced w ith the structure shown in Figures
33, 34, 35. Here, a force receiving device 190
comprises a first force receiving member 179 and a
second force receiving member 178. As shown in Figures
34, 35, the .first force application member 165 is
provided with a - sliding portion 165a (inclined
surface) , and the first force receiving member 17 9
is provided with a sliding portion 179a (inclined
surface) . Figure 33 shows the state before the first
force application member 165 moves. Figure 34 shows
the state in which the second force receiving member
178 is projected from the cartridge 15Oy 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 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 secondforce receiving member 178
shown in Figures 34, 35 is permitted by the
slidability between the sliding portion 179a and the
sliding portion 165a and by the movability of the
first force receiving member 179 in the direction of
an arrow F shown in Figure 35. In the cartridge 5Oy
used for the description 



of this embodiment, the developing unit 41 is
rotatable relative to the drum unit 31 in order to
contact and space the developing roller 42 and the
photosensitive drum 30 relative to each other.
However, Figure 36 shows an alternative structure
wherein the portion to be guided 544 is in the form of
a square pole configuration, and the drum unit 531 is
provided with an elongated hole 536a engageable with
the portion to be guided 544, wherein the developing
unit 541 is slidable relative to the drum unit 531.
More particularly, as shown in Figure 37, when the
second force application member 560 does not act on
the second force receiving member 570 the 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 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 developingroller
542 and the photosensitive drum 530 are spaced by the
gap g . Similarly to the first embodiment, the force
receiving device 590 includes the first force
receiving member 575 and the second force receiving
member 570. The description will be made as to the
operation for taking the cartridges 5Oy, 50m, 50c, 50k
out of the main assembly 100 of the apparatus. With
the movement of the door 12 from the close position to
the open position, the first force application member
61 rotates from the position of Figures 6 , 12 to the
position of Figures 5 , 11. By this, the first force
receiving member 75 is released from the urging force
of the first force application member 61 , so that
first force receiving member 75 moves from the state
shown in Figures 6 , 12 to the 



state shown in Figures 5 , 11. More particularly, the
second force receiving member 70 becomes free from the
urging portion 75b of the first force receiving member
75. As shown in Figure 5 , the second force receiving
member 70 also returns to the stand-by position
(nonoperating position) about the shaft 70a by the
force of the spring 73 shown in Figure 19 in the
direction of an the arrow A . With the movement of the
door 12 from the close position to the open position,
the tray holding member 14 is raised away from the
transfer belt 19 as shownin Figures 3 , 4 . By this,
the cartridges 5Oy, 50m, 50c, 50k are raised, and
therefore, the photosensitive drum 30 is separated
from the transfer belt 19. As described in the
foregoing, the second force receiving member 70 for
moving the developing unit 41 is constituted such that
it projects outwardly from the developing unit 41 when
the cartridges 5Oy, 50m, 50c, 50k are mounted to the
main assembly 100 of the apparatus and the door 12
moves to the close position. Therefore, the cartridges
5Oy, 50m, 50c, 50k can'be downsized. In addition,
since the mounting is effected when the second force
receiving member 70 is at the stand-by position , the
space in the main assembly 100 of the apparatus
required for the movement of the cartridges 5Oy, 50m,
50c, 50k 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 5Oy, 50m,
50c, 50k. Therefore, the size of the main assembly 100
of the apparatus can be reduced with respect to the
vertical direction. In addition, as seen in the
vertical direction of the main assembly 100 of the
apparatus, as shown in Figures 31, 32, the force
receiving device 90 is overlapped with the first force
application member 61 and the second force application
member 60 with respect to the drum axial 



direction, and therefore, the cartridge can
bedownsized with respect to the longitudinal
direction. When the cartridges 5Oy, 50m, 50c, 50k are
handled by the user or when they are transported, the
second force receiving member 70 can be placed at the
stand-by position, and therefore, the second force
receiving member 70 is hot easily damaged. (Second
Embodiment) In the first embodiment, the cartridges
5Oy, 50m, 50c, 50k are mounted to the main assembly
100 of the apparatus in the direction substantially
perpendicular to the axis of the photosensitive drum
30. In Embodiment 2 , the cartridges 45Oy, 450m, 450c,
450k are mounted to the main assembly 401 of the
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. In
the following description, the points different from
the first embodiment will be described mainly.
[General arrangement of electrophotographic image
forming apparatus] A s shown in Figure 39 Figures 41,
the main assembly 401 of the apparatus is loaded with
the cartridges 45Oy, 450m, 450c, 450k in the direction
(arrow K ) substantially parallel with the axial
direction (longitudinal direction) of
thephotosensitive drum 430. In this embodiment, the
cartridges 45Oy, 450m, 450c, 450k are mounted to the
mounting member 480c provided in the main assembly 401
of the apparatus, in the direction of the arrow K .
The cartridges 45Oy, 450m, 450c, 450k accommodate
yellow color, magenta color, cyan color and black
color toner particles (developers) , respectively. The
cartridges 45Oy, 450m, 450c, 450k are each provided
with a force receiving device 490 having a first force
receiving member 475 and a second force receiving
member 470. At the rear side of the main 



assembly 401 of the apparatus with respect to the
cartridge entering direction, there are provided a
first force application member 461 and a second force
application member 460 actable on the first force
receiving member 475 and the second force receiving
member 470, respectively. As shown in Figure 42, the
main assembly 401 of the apparatus is provided with an
opening 408 for permitting the cartridges 45Oy, 450m,
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. A s shown in Figure 45,
the mounting member 480 integrally includes holding
portions 480c for holding the cartridges 45Oy, 450m,
450c, 450k, respectively, an operation member 480b
formoving the first force application member 461, and
a connecting portion 480a for connecting the operation
member 480b and the door 412 with each other. A s
shown in Figure 42, the connecting portion 480a and
the door 412 are connected with each other by
engagement between an elongated hole 480 g provided in
the connecting portion 480a and a projection 412b
provided on the door 412. Therefore, with movement of
the door 412 from the open position to the close
position in the direction of an arrow -m, projections
480d, 48Oe provided on the connecting portion 480a
move along guide grooves 401a, 401b provided in the
main assembly 401 of the apparatus as shown in Figure
42. Thus, a holding portion 480c integral with the
operation member 480b moves in the direction of an
arrow n . Thus, the photosensitive drums 430 of the
cartridges 45Oy, 450m, 450c, 450k supported on the
holding portion 480c are moved from the positions
spaced from the transfer belt 419 shown in Figure 47
to the position contacting to the transfer belt 419
shown in Figure 48. 



Simultaneously, the portion to b e positioned 431b
provided on the drum unit 431 is abutted to the
positioning portion 401a provided in the main assembly
401 of the apparatus by which the cartridges 45Oy,
450m, 450c, 450k are positioned correctly. Each of
the' cartridges 45Oy, 450m, 450c, 450kis prevented
from movement in the direction of the arrow a in
Figure 39 in the main assembly 401 of the apparatus by
engaging the shaft 436d provided on the covering
member . 436 with a rotation preventing portion 485a
provided in the main assembly 401 of the apparatus .
When the cartridges 45Oy, 450m, 450c, 450k are
dismounted from the main assembly 401 of the
apparatus, the operations are reverse to the mounting
operations. [Operations first force application member
and second force applying portion] Referring to Figure
40 - Figure 45, the operations of the first force
application member 461 will be described. Similarly to
the first embodiment, the first force application
member 461 is engaged with a connecting member 462 to
interrelate with the operation of the operation member
480b. The structure of the connecting member 462 is
the same as in the first embodiment. Figures 40 and
42, (a) and Figure 43 ' show the state in which the
door 412 is at the open position and in which the
operation member 480b takes an upper position. Figures
41 and 42, (b) and Figure 44 show the state in which
the 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 inengagement with an
elongated hole 48Oh provided in the mounting member
480. Therefore, with movement of the operation member
480b, the connecting member 462 rotates in the
direction of an arrow Q about the. rotational center
461d. Similarly to the first 



embodiment, the first force application member 461
rotates with the rotation of the connecting member
46,2. When the door 412 is moved from the close
position to the open position, the operations are
reverse to the above-described operations. The other
operations are the same as with the first embodiment .
The operations of the second force applying portion
460 are the same as with the first embodiment.
[General arrangement of process cartridge] The
description will be made as to the structure of the
process cartridge of this embodiment. The structures
of the cartridges 45Oy, 450m, 450c, 450k are the same,
and therefore, the description will be made as to the
cartridge 45Oy referring to Figure 46. The cartridge
45Oy 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 electrically the
photosensitive drum 430, a developing roller 442
functioning as developing means for developing a
latent image formed on the photosensitivedrum 430,
and/or blade 433 functioning as cleaning means for
removing residual toner remaining on the surface of
the photosensitive drum 430. The cartridge 45Oy
comprises a drum unit 431 and a developing unit 441.
The structures of the drum unit 431 and the developing
unit 441 and the connecting structure between the drum
unit 431 and the developing unit 441' are the same as
with the first embodiment. [Force receiving device]
Similarly to the first embodiment, as shown in Figure
47, the cartridge 45Oy includes a force receiving
device 490 for contacting the developing roller 442
and the photosensitive drum 430 to each other and for
spacing them from each other. The detail 



structures thereof are the same as with Figures 9 and
15 - 19. A s shown in Figure 47, the force receiving
device 490 of this embodiment comprises a first force
receiving member 475, a second force receiving member
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 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 drum430 are still in
contact with each other. Figure 50 shows the state
after the second force application member 460 moves in
the direction of an arrow B in which the developing
roller 442 and the photosensitive drum 430 are spaced
from each other. Similarly to the first embodiment,
the second force applying portion 460 is provided with
an elongated hole portion 460c for avoiding the
rotation axis 461d of the first force application
member 461. Even When the second force applying
portion 460 moves in the direction of an arrow E or
arrow B , the second force applying portion 460 can
move without interference with the first force
application member 461. The first force application
member 461 and the second force application member
460, as shown in Figures 39, 40, are provided above
the cartridges 45Oy, 450m, 450c, 450k entering the
main assembly 401 of the apparatus. When the
cartridges 45Oy, 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 45Oy,
450m, 450c, 450k are mounted to the main assembly 401
of the 



apparatus and the door 412 is moved to the close
position. Therefore, the cartridges 5Oy, 50m, 50c,
50kcan be downsized Since the cartridges 45Oy, 450m,
450c, 450k are inserted with the second force
receiving members 470 are at the stand-by positions,
the space required for entering the cartridges 45Oy,
450m, 450c, 450k may be small. In other words, the
size of the opening 480 may be small, and the first
force application member 461 and the second force
application member 460 can be close to the cartridges
45Oy, 450m, 450c, 450k. Therefore, the main assembly
401 of the apparatus can be downsized with respect to
the vertical direction. Since the .arrangement isD I?
such that force receiving device 90 are overlapped
with the first force application member 61 and the
second force application member 60 in the drum axial
direction as seen in the vertical direction, the
cartridge can be downsized in the longitudinal
direction. When the cartridges 45Oy, 450m, 450c, 450k
are handled by the user or when they are transported,
the 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) This embodiment relates to a modification
of the force receiving device. This embodiment will be
described also with ayellow cartridge 25Oy
accommodating a yellow color developer as an exemplary
cartridge. As shown in Figure 51 - Figure 54, the
developing unit 241 is provided with a force receiving
member 277 (force receiving device) .. The force
receiving member 277 includes a shaft portion 277c
supported rotatably on the developing device frame 248
, a first force receiving portion 277a on which the
first force application member 261 is actable, and a
second force receiving portion 277b on 



which the second force application member 263 is
actable. The force receiving member 277 is integrally
constituted by the first force receiving portion and
the second force receiving portion. The spring 298 has
one end fixed to the force receiving member 277 and
another end fixed to the developing device frame 248.
The force receiving member 277 is kept in the state
shown in Figure 51 by the spring 298. A s shown in
Figure 52, similarly to the first embodiment, by
movement of the door (unshown) from the open position
to the close position, the first force application
member 262 is contacted to the first force receiving
portion 277a of the force receiving member 277. By
doing so, the force receiving member 277 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 movesoutwardly
of the developing unit 241. Thereafter, as shown in
Figure 53, the second force application member 263
moves in the direction of an arrow B by the driving
force from the main assembly of the apparatus to
contact to the second force receiving portion 277b of
the force receiving member 277. Further, when the
second force application member 263 moves in the
direction of an arrow B , the developing unit 241
rotates about the connecting portion 246b with the
drum unit 231, by which the developing roller 242 is
spaced from the electrophotographic photosensitive
drum 230 by a gap g . At this time, as shown in Figure
53, the portion to be locked 277d of the force
receiving member 277 is contacted to the locking
portion 248a of the developing device frame 248 to
regulate the movement of the force receiving member
277 shown in Figure 52 in the direction of the arrow S
. Therefore, by movement of the second force
application member 263 in 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
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
bybroken lines in Figure 54. To accomplish this, the
free end portion 262a of the first force application
member 262 is elastically deformable. In addition, the
first force receiving portion 277a constitutes a
sliding surface slidable relative to the, first force
application member 262. The elastic deformability of
the free end portion 262a of the first force
application member 2 62 assures the urging of the
force receiving member 277 to the locking portion 248a
even when the second force application member 263
moves in the direction of the arrow B in the state of
Figure 53. A s regards the contact between the
developing roller 242 and the photosensitive drum 230,
b y the movement of the second force application
member 263 in the direction of the arrow E in Figure
53 from the state shown in Figure 53, the movement to
the second force receiving member 277 by the second
force application, member 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 photosensitive drum 230. In this embodiment, the
structures other than the force receiving member 277
are the same as those of the cartridge 5Oy described
in the first embodiment. The operations of the first
force application member 261 in this embodiment are
the same as those of thefirst force application member
61 in the first embodiment or the first force
application member 461 in the second embodiment. A s
described in the foregoing, in the force 



receiving device of this embodiment, the number of
parts is smaller than the number of parts of the force
receiving device 90 of the first embodiment. (Fourth
Embodiment) This embodiment relates to a modification
of the. force receiving device. This embodiment will
be described also with a yellow cartridge 25Oy
accommodating a yellow color developer as an exemplary
cartridge. A s shown in Figure 55 - Figure 58, the
developing unit 341 is provided with a force receiving
device 370. The force receiving device 370 includes a
first force receiving member 370a, of second force
receiving member 370b, a first spring 370c, and a
second spring 37Od. The force receiving device 370 is
movably supported in a guide 341a provided in the
developing device frame 348. The second spring 37Od is
provided between a locking portion 341c provided at
one end of the guide 341a and a locking portion 37Oe
provided on the second force receiving member 370b.
The first spring 370c is provided between the first
force receiving member 370a and the second force
receiving member 370b.When the door (unshown) is at
the open position, the second force receiving member
370b is retracted to the position (stand-by position)
where the locking portion 37Oe is contacted to the
second locking portion 34.1b provided in the guide
341a as shown in Figure 55 by the urging force of the
second spring 37Od. At this time, a gap fl is provided
between the . second force receiving member 370b and
the second force application member 360 provided in
the main assembly side of the apparatus. In other
words, since the second force receiving member 370b
does not . receive a force from the second force
application member 360, the photosensitive drum 330
and the developing roller 342 are contacted to each
other. Similarly to the first embodiment, by movement 



of the door (unshown) from the open position to the
close position, as shown in Figure 56, the first force
application member 361 is brought into contact to the
first urged portion 370al of the first force receiving
member 37 0a. 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
the upper surface 370bl of the second force receiving
member 370b to regulate a further movement. However,
since the spring 370c elastically deforms, the
forcereceiving device 370 is not damaged even if the
first force application member 361 continues pressing
against the first force receiving member 370a with the
movement of the second force receiving member 370b
regulated. As shown in Figure 57, when the second
force application member 360 moves in the direction of
an arrow E , the second force receiving member 370b is
further moved by the urging force of the spring 370c
into the movement path of the second force application
member 360. Then, as shown in Figure 58, by the
movement of the second force application member 360 in
the direction of the arrow B , the side surface 370b2
(second urged portion) provided on the second force
receiving member 370b receives a force from the second
force application member 360. Further, wherein the
second force application member 360 moves in the
direction of an arrow E , the developing unit 341
rotates about the connecting portion 34 6b with the
drum unit 331, by which the developing roller 342 is
spaced from the electrophotographic photosensitive
drum 330 by a gap d . Here, the position where the
first force receiving member 370a is urged by the
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
inthe direction of the arrow B shown in Figure 58.
Therefore, the distance I between the first force
receiving member 370a and the second force receiving
member 370b and the distance II between the first
force receiving member 370a and the second force
receiving member 370b, satisfy distance I > distance I
. In the force receiving device 370 of this
embodiment, , the change of the distance can be
accommodated by the sliding of the spring 370c and the
first force application member 361 relative to the
first force receiving member 370a. By the movement of
the second force application member 360 from the
position shown in Figure 58 in the direction indicated
b y the arrow E in Figure 57, the movement of the
second force receiving member 370b by the second force
application member 360 is permitted. Similarly to the
first embodiment, by the urging spring 395 provided on
the cartridge 35Oy, t developing roller 342 and the
photosensitive drum 330 are brought into contact to
each other. Also in this embodiment, the structures
other than the force receiving device 370 are the same
a s those of the cartridge 5Oy of the first
embodiment. The operations of the first force
application member 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 461in the second embodiment. (Fifth Embodiment)
This embodiment relates to a modified example of a
supporting structure for the force receiving device
(Figures 59, 60) . This embodiment will be described
also with a yellow cartridge 65Oy accommodating a
yellow color developer as an exemplary cartridge. The
cartridge. 65Oy is provided with a force 



receiving device 690 for contact and spacing between
the developing roller 642 and the photosensitive drum
630. The force receiving device 690 comprises a first
force receiving member 675 and a second force
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
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. 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 645including a second force receiving member 670
is fixed to one longitudinal end of the developing
device frame 6.48 and rotatably supports the
developing roller 642 having a developing roller gear
669 at the end. Similarly to the first embodiment, the
bearing unit 645 is provided with a coupling member
667 for receiving the driving force from the driving
motor (unshown) , and an idler gear 668 for
transmitting the driving force from the coupling
member 667 to the developing roller gear 669. The
covering member 64 6 is fixed to the longitudinally
outside o f -the bearing unit 645 so as to cover the
coupling member 667 and the idler gear 668. The
covering member 64 6 is provided with a .cylindrical
portion 64 6b which is projected beyond the surface of
the covering member 646. The coupling member 667 is
exposed through an inside opening o f the cylindrical
portion 64 6b. [Assembling o f drum unit and
developing unit] A s shown in Figures 59, 60, when the
developing unit 641 and the drum unit 631 are
assembled, an 



outside circumference of the cylindrical portion 64 6b
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 b y 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
'14corresponds to the covering member 637 of this
embodiment, and the supporting hole portion 37a shown
in Figure 11 - Figure 14 corresponds to the supporting
hole portion 637a o f this embodiment. The projected
portion 48b provided projected from the developing
device frame 4 8 in the first embodiment correspond to
the projected portion 648b provided projected from
thedeveloping device frame 648 o f this embodiment. By
doing so, the developing unit 641 is rotatably
supported on the drum unit 631. Figure 60 shows the
cartridge 65Oy in which the developing unit 641 and
the drum unit 631 have been combined with each other.
Similarly to the first embodiment, the assembling isfl
such that urging portion 67 5b o f the first force
receiving member 675 i s capable o f acting on a cam
surface 671 (third urged portion) provided on the
second force receiving member 670 , and similarly t o
the first embodiment, the contacting and spacing can b
e accomplished between the electrophotographic
photosensitive drum 630 and the developing roller 642.
Thus, the similar advantageous effects a s with the
first embodiment can b e provided. (Sixth Embodiment)
This embodiment relates to a modification o f the
force receiving device. This embodiment will b e
described also with ayellow cartridge 75Oy
accommodating a yellow color developer as an exemplary
cartridge. As shown in Figure 61 - Figure 63, the
developing unit 741 is provided with a force receiving
device 790. The force receiving device 790 comprises a
first force receiving 



member 775 and a second force receiving member 770.
The first force receiving member 775 comprises a
supporting portion 775c supported rotatably on the
developing device frame 748. Similarly to the first
embodiment shown in Figure 15 - Figure 19, the second
force receiving member 770 is urged normally to
provide the state shown in Figure 61 by urging means
(unshown) . In other words, since the second force
receiving member 770 does not receive a force from the
second force application member 760, the
photosensitive drum 730 and the developing roller 742
are contacted to each other. Similarly to the first
embodiment, by movement of the door (unshown) from the
open position to the close position, the first force
application member 761 is brought into contact to the
first urged portion 775a of the first force receiving
member 775 from the top side, as shown in Figure 62.
By this, the first force receiving member 775 is
rotated about the supporting portion 775c , the urging
portion 775b of the first force receiving member 775
acts on the third urged portion 770b of the second
force receivingmember 770. Then, the second force
receiving member 770 moves to an outside (arrow P ) of
the developing unit 741. At this time, the upper
surface portion 770c of the second force receiving
member 770b abuts to the second force application
member 760 to prevent a further movement. The position
of the second force receiving member 770 at this time
is called regulating position. However, even when the
second force receiving member 770 is prevented from
moving by the engaging rib 760, the force receiving
device 790 including the second force application
member 760 and the second force receiving member 770
is not damaged. This is because the elastic portion
775d formed by a thin portion provided in the first
force receiving member 



775 flexes (elastic deformation) as shown in Figure
62. Therefore, even if the movement of the second
force receiving member 770 is regulated, the force
receiving device 790 is not damaged. A s 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 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.Then, the
second force receiving member 770b moves into the
movement path of the second force application member 7
60. A s shown in Figure 64, b y movement of the second
force application member 760. in the direction of the
arrow B , the side surface 77Od (second urged portion)
receives a force from the second force application
member 760. Further, when the second force application
member 760 moves in the direction of an arrow B , the
developing unit 741 rotates about the connecting
portion 746b with -the drum unit 731, by which the
developing roller 742 is spaced from the
electrophotographic photosensitive drum 730 by a gap l
. H e r e , the position where the first force
receiving member 775 is urged by the first force
application member 761 is fixed, and the second force
receiving member 760b is moved by the movement on the
second force application member 770 in the direction
of the arrow B shown in Figure 64. Therefore, the
distance I . 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 distance I > distance II. In the force
receiving device 790 of this embodiment, the distance
change can be 



accommodated by the sliding of the first force
application member 7 61 relative to the first
forcereceiving member 775a and the deformation of the
elastic portion 775d formed by a thin portion provided
on the first force receiving member 775. By the
movement of the second force application member 760
from the position shown in Figure 64 in the direction
indicated by the arrow E in Figure 63, the movement of
the second force receiving member 770b by  the second
force application member 760 is permitted. Similarly
to the first embodiment, the developing roller 742 and
the photosensitive drum 730 are contacted to each
other by the urging spring 795 provided on the
cartridge 75Oy. Also in this embodiment, the
structures other than the force receiving device 790
are the same as those of the cartridge 5Oy of the
first embodiment. The operations of the first force
application member 761 in this embodiment are the same
as those of the first force application member 61 in
the first embodiment or the first force application
member 461 in the second embodiment. The force
receiving device 790 of this 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 ayellow
cartridge 85Oy accommodating a yellow colordeveloper
as an exemplary cartridge. Figure 65 is a perspective
view of a process cartridge 85Oy as seen from a
coupling member 830a side of the photosensitive drum
830 wherein an urging member 820 of the main assembly
of the apparatus has moved in the direction of an
arrow V (upward) in Figure 67. Figure 66 is a .
perspective view of the process cartridge 85Oy as seen
from the side opposite from the coupling member 830a
of the photosensitive drum 830 in the same state as of



Figure 65. Figure 67 is a perspective view of the
process cartridge 85Oy as seen from the coupling
member 830a side of the photosensitive drum 830
wherein the urging member 820 of the main assembly of
the apparatus has moved in the direction of an arrow U
in Figure 67. Figure 68 is a perspective view of the
process cartridge 85Oy 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 85Oy to a positioning
portion 801a 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 turnwith a
coupling member 867 for receiving the driving force,
and the urging member 820 urges the cartridge 85Oy at
the longitudinal end opposite from the other
longitudinal end where the coupling member 830a and
the coupling member 867 are provided. The urging
member 820 has a guide portion 820a, an urging portion
822 and an urging spring 821. The urging portion 822 .
is supported by the guide portion 820a for movement
toward the cartridge 85Oy. The urging portion 822 is
urged by an urging spring 821' in the direction. of an
arrow U in Figure 67. The operations of the urging
member 820 are similar to the operations of the first
force application member 61 of the first embodiment,
and with the opening operation of the door of the main
assembly of the apparatus, the urging member 820 moves
in the direction of an arrow V in Figure 67, and with
the closing operation of the door of the main assembly
of the apparatus, it moves in the direction of an
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 85Oy to urge the
cartridge 85Oy by a force of the urging spring 821. By
the urging force, the cartridge 85Oy is positioned
relative to the main assembly of the image forming
apparatus 100 by positioning the projection 831a
provided on the drum frame- 834 to the
positioningportion 801a of the main assembly of the
apparatus, similarly to the positioning operation of
the cartridge 5Oy to the main assembly 100 of the
apparatus of the first embodiment . Also in this
embodiment, as shown in Figures 65, 66, the developing
unit 841 is provided with a force receiving device
890. The force receiving device 890 . comprises a
first force receiving member 875, a second force
receiving member 870 and a rod 872. In this
embodiment, the drum frame 834 is provided with a rod
872, and the hole 872a provided in the rod 872 is
engaged by the shaft 834a provided on the drum frame
834, and the rod 872 is supported on the drum frame
834 rotatably about the hole 872a. The rod 872 is
urging in the direction of an arrow S in Figure 65 by
a pressure of the spring 840. In other words, since
the second force receiving member 87 0b 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 of the
door (unshown) from the open position to the close
position, the urging portion 822 contacts to the
cartridge 85Oy and urges the cartridge 85Oy 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
movesthe contact portion 872a of the rod 872 to rotate
the rod 872 about the hole 872a. As shown in Figures
67, 68, an operating portion 872b of the rod 872 moves
the first force receiving member 875 in the direction
of 



an arrow W . When the first force receiving member 875
moves in the direction of the arrow W , the second
force receiving member 870 moves (projects) outwardly
, of the developing unit 841 of the cartridge 85Oy
from the stand-by position, similarly to the first
embodiment . The operations are the same as with the
first embodiment . The process cartridge of this
embodiment has the same structure as the cartridge 5Oy
of the first embodiment. The operations of the second
force application member 860 of this embodiment are
the same as the second force application member 60 of
the first embodiment. The force receiving device 790
of this embodiment provides the similar advantageous
effects 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 the electrophotographic
image forming apparatus to which such a process
cartridge is detachably mountable can be downsized. In
addition, a force receivingportion for spacing the
developing roller and the electrophotographic
photosensitive drum from each other is not easily
damaged, when the process cartridge is handled and/or
when the process cartridge is transported. [INDUSTRIAL
APPLICABILITY] As described hereinabove, according to
the present invention, it is possible to provide a
downsized process cartridge in which the
electrophotographic photosensitive drum and the
developing roller are contactable to each other and
spaceable from each other and a downsized
electrophotographic image forming apparatus to which
the process cartridge is detachably mountable. 



While the invention has been described with reference
to the structures disclosed herein, it is not confined
to the details set forth and this application is
intended to cover such modifications or changes as may
come within the purpose of the improvements or the
scope of the following claims.CLAIMS 1 . A process
cartridge detachably mountable to a main assembly of
an electrophotographic 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 opening the opening, . a first
force application member movable with movement of the
door from the open position to the closing position
and a second force application member movable by a
driving force from a driving source, said process
cartridge comprising: an electrophotographic
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
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
developing roller is contacted to said
electrophotographic photosensitive drum and a spaced
position in which said developing roller is spaced
from said electrophotographic photosensitive drum; and
a force receiving device including a firstforce
receiving portion for receiving a force from the first
force application member by movement of said door
fjrom 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 position by movement of said first force
receiving portion by a force received from the first
force application member, wherein said second force
receiving portion takes a projected position for
receiving a force from the second force application
member to move said developing unit from the contact
position to the spaced position, the projected
position being higher than the stand-by position. 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
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 , wherein
said elastic portion is provided on said first force
receiving portion.4 . A process cartridge according to
Claim 2 , wherein said elastic portion is provided
between said first force receiving portion and said
second force receiving portion. 5 . A process
cartridge according to Claim 1 , wherein said second
force receiving portion is moved from said stand-by
position to said projected position by movement of
said door from the open position to the close
position. 6 . A process cartridge according to Claim 1
, wherein said force receiving device has an
elastically deformable elastic portion for permitting
a change, 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 application member and a position
in which said second force receiving portion is pushed
by said second force application member. 7 . A process
cartridge according to Claim 1 , 



wherein said force receiving device. has a sliding
portion for permitting a change, 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 forceapplication member and a
position in which said second force receiving portion
is pushed by said second force application member,
wherein said sliding portion is provided on said first
force receiving portion to slide relative to said
first force application member when the distance
changes. 8 . A process cartridge according to Claim 1
further comprising urging means for urging said force
receiving device in a direction of moving said second
force receiving portion toward said stand-by position.
- 9 . A process cartridge according to Claim 1 ,
wherein said process cartridge is detachably mountable
to said main assembly of the apparatus through the
opening in a direction which is substantially
horizontal and which is substantially perpendicular to
an axial direction of said electrophotographic
photosensitive drum. 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 axial direction of said
electrophotographic photosensitive drum.11. A process
cartridge according to Claim 1 , wherein the main
assembly of the apparatus includes a drawer member
movable between a mounted position inside the main
assembly of the apparatus and a drawnout position
drawn-out of said mounted position, wherein said
process cartridge is mountable to the drawer member at
the drawn-out position. 12. A process cartridge
according to Claim 1 , wherein said apparatus includes
a transfer belt, and wherein a distance of movement of
said second force 



receiving portion from the stand-by position in a
vertical direction is larger than a distance of
movement, toward the transfer belt in the vertical
direction, of said process cartridge having passed
through the opening. 13. A process cartridge according
to Claim 1 , wherein said force receiving device is
provided on 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 portion is provided on
said second frame. 15. A process cartridge according
to Claim 1 ,wherein said second force receiving
portion moves from an upstream side of said first
force application member toward a downstream side with
respect to an entering direction of said process
cartridge when said process cartridge enters the main
assembly of the apparatus through the opening. 16. A
process cartridge according to Claim 15, wherein said
second force receiving portion is disposed downstream
of said first force receiving portion with respect to
the entering direction. 17. A process cartridge
according to Claim 1 , wherein said second force
receiving portion is provided with a force receiving
part for being contacted by said first force receiving
portion to receive 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 forcereceiving portion for receiving a
force from said second force application member faces
substantially 



opposite a force receiving part of said first force
receiving portion for receiving a force from said
first force application member. 20. A process
cartridge according to Claim 1 , wherein said
developing unit is rotatable about a rotation axis
relative to said drum unit, and in the projected
position, said second force receiving portion is
projected at a position more remote from the rotation
axis than the stand-by position. 21. An
electrophotographic image forming apparatus for
forming an image on a recording material, to which a
process cartridge is detachably mountable, said
apparatus comprising: (i) an opening; (ii) a door
movable between a close position for closing said
opening and an open position for opening said opening;
(iii) a first force application member movable with
movement of said door from the open position to the
close position; (iv) a second force application member
movable by a driving force from a driving source; (v)
mounting means for detachably mounting aprocess
cartridge, said process cartridge including, an
electrophotographic 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
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
developing roller is contacted to said
electrophotographic photosensitive drum and a spaced
position in .which said developing roller is spaced
from said 



electrophotographic photosensitive drum, and a force
receiving device including a first force 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 the state that
process cartridge is mounted to a main assembly of the
apparatus through the opening, and a second force
receiving portion movable from a stand-by position by
movement of said first force receiving portion by a
force received from the first force application
member, wherein said second force receiving portion
takes a projected position for receiving a force from
the second force applicationmember 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 comprising 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 said
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 cartridge guided between said transfer
belt and said second force application member through
said opening. 




