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FI ELD] The present invention relates to a devel opi ng
devi ce, a developing cartridge,; a rotational force
transmtting part, and an el ectrophotographic i nage
form ng apparatus with which the devel oping cartridge
is used. The el ectrophotographic i mage form ng
apparatus forns an i nrage ORSE&REEBESPNIi ng materi al using
an el ectrophot ographi c i mage form ng process. The

el ect rophot ogr aphi ¢ image forning apparatus i ncl udes
an electro hotoa h|c co

n
el ect r ophoPBYEEBR GpPFHFEE EEVQQQPIHQaﬁﬁBFBHPQF an
LED printe

cartridge 1% %@@%ﬁpﬁiﬁb @%ﬁﬁﬂf@%%ﬁ@ P enbl'y
of the el ectrophotographic Hage form ng apparat us,
and devel ops an electrosta I'C Iatent I mage fornmed on

the el ecty r%gﬁg&ﬁggﬂﬂgj fﬁgﬂgﬁ
user exchanging t eveloplng cartr PRRUS

mai nt enance operation of the inmge forn1ng appar at us
Is carriedout in effect . [ BACKGROUND ART]

[TECHNICAL FIELD]

The present invention relates to a developing
device, a developing cartridge, a rotational force
transmitting part, and an electrophotographic image
forming apparatus with which the developing cartridge
is used.

The electrophotographic image forming apparatus
forms an image on a recording material using an
electrophotographic image forming process. The
electrophotographic image forming apparatus includes
an electrophotographic copying machine, an
electrophotographic printer (a laser beam printer, an
LED printer), and so on.

In addition, the developing cartridge is
dismountably mounted to a main assembly of the
electrophotographic image forming apparatus, and
develops an electrostatic latent image formed on the
electrophotographic photosensitive member. By a user
exchanging the developing cartridge, a maintenance

operation of the image forming apparatus is carried



Conventionally, in the el ectrophot ographic inmage
form ng apparatus, when the electrostatic |atent inage
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menber (photosensitive drunm) of a drum configuration

i s devel oped using the devel oping cartridge, the
operation is carried out as follows. The devel opi ng
cartridge is provided with a gear, and is engaged with
a gear provided in the main assenbly of the

elart riophet ggtaphi ¢ i nage form ng apparatus. A
rotational force of a notor provided in the main
assenbly is transmitted to a devel oping roller through
t he ear(frovided in the main assenbly, and the gear
pr FAFRIHWE HeRdevel opi ng cartridge side. By this,

h t f tati th | ' | | [ K
such & Lype of £LaLLDG. e Geel 9000 oLLeh o
I n. k I | ect hot hi ' ]
AT -5 ) sk oprol 0k oL | R L1 10 oo

Sti%z%e%é h@érrﬁecﬁ)l M zll_dklné yefgctgleé( a(?tggeﬁg?gfi/%: ﬁ&?ﬂ?(é@ensitive

nounted 1S provid In a nmal

deYdifer | LIS USEcd S ¢ { A0S bn f NSE er@w@n@&nfﬂ%&@aﬂ&m
the main assenbly to the devel oping cartridge the

fold aydnan Speaicisigs e deophe @a it NdGSs ety

side coupling provided in the main assenbly, and

adgyvet opidy teviger sédleowoupsd | gl bbws he devel opi ng

device nounted to the devel oping rotary nenber are

connect ed Thiet hlegadlbpankercarBy idgies ist perovadad enah a
gear, and is engaged with a gear provided in the main
assembly of the electrophotographic image forming
apparatus. A rétational force of a motor provided in
the main assembly is transmitted to a developing
roller through the gear provided in the main assembly,
and the gear provided in the developing cartridge side.
By this, such a type of rotating the developing roller
is known (Japanese Laid-open Patent Application 2003-
202727) .

In a known color electrophotographic image
forming apparatus, a developing rotary member rotated
in the state that a plurality of developing devices
are mounted is provided in a main assembly. In this
device, in order to transmit the rotational force from
the main assembly to the developing cartridge the

following structures are known. The a main assembly

side coupling provided in the main assembly, and a
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force is transmtted fromthe main assenbly to the
devel opi ng device. And, in connecting the main

and the devel opi hg deRCTEPHIUB5375
coupling with each other, the main assenbly side
coupling is once retracted in tshe device so that it
does not interfere with the novenent of the devel opi ng
rotary nenber. Then, the developing rotary nmenber is
noved to nove a predeterm ned devel opi ng device toward
t hibe vl op farss et ics | stede ouphp hing Ther gad téeve teringi n
assenbly side coupling retracted using a noving
nmeddiairts Mawtiedst @ Yot et el oR1MHVERC 3 ondrembde are
devel opi ng devi ce side coupling. By thls bot h of the
ORI ErE Wb e RERFE h EXc i Tdthethead@tatienal
rotati onal force of the_notor provjded

asSH y11 & CRFAH F RSN (el dBY LR G A LY 1 B Ehe

th d d th
de %J ?%Jd?%le ?Vjeg%sg cdu§1I | ﬁgco tltr}%s t%P et

eZ\SS%eﬁ@% La.fﬁé%r?%{’?% b (AAEES Hetee sice

@S@ C@C&gﬁé& NG RO wan copyemtionad de
structure descrl ed in the Japanese Lai d-open Patent

Ap@éwﬁﬂ@nlgoc%%c«;%&?ac@e&irif{eu@@n@@@i(t@gs@oma@nl@f
the main assenbly, and the devel opi hg device is

agesds tifoentt d ypere RO th hilse rvésement tof stitk fdéeal dping

to prevent a rotation unevenness of the devel opi ng

r atdtesry Gremiher ot Mérerhandhe idewdileositrrgl otairee yd esonhdoed s
moved to move a predetermined developing device toward
the main assembly side coupling. Thereafter, the main
assembly side coupling retracted using a moving
mechanism such as a solenoid is moved toward the
developing device side coupling. By this, both of the
couplings are connected with each other. And, the
rotational force of the motor provided in the main
assembly is transmitted to the developing roller
through the main assembly side coupling, and the
developing device side coupling. By this, the
developing roller is rotated. Such a type is known
(Japanese Laid-open Patent Application common 11-
015265).

However, according to the conventional

structure described in the Japanese Laid-open Patent

Application 2003-202727, a drive connecting portion of

the main assembly, and the developing device is a



i n Japanese Lai d-open Patent Application He
11- 015265, as has been descri bed herei nbefore, the
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transmtting the rotational force, it is necessary

that the retracted main assenblyy side coupling is

nmoved toward the devel opi ng device side coupling.

Then, it is necessary that a mechanismfor noving the
mai n assenbly side coupling toward the devel opi ng
deyexe-siteezoupypeg i rprdvisdestasen,/he trdisn et to
[ DI SCLOSURE OF THE | NVENTI ON] - The princi pal object of

t ergresstene ravehiponunsvennppsvPde tacdspsiedisinigy roller.
devi ce, a developing cartridge, and an _

el ect r ophBPoghEpRLESITNBGEd ot R f§ CaShdgitud cusgsice 1bed

w th the devel oping device or the devel aping, .

St UGS EhL APl POrRIC: APRYGEA ERE bl dhi Gr5265.
the prior_art. Another abject of _th ent. i ny

|3 9 Rl ATt Mo At T BTt Snerh s cihg pe p oLy

usapl %@f&gﬁé&%hig gﬁaeelpgéggcﬁ@awﬂgetra%swem{g the

ObjeC resent rtnvention iIs to maintaln a

Coupl I NG MBITORS r &L, 33 PT B5 SNORYSIRR) BRGH| Bhe PRSEEAORG
(second angul ar position) even in the casewhere the

deye] QP Gemsl § s e tSupNidg f1eemstadecolheaetnse,
the coupling nenber is prevented from unintentiona

myerENdp i Mg td@nsPer $idg ¢hepdevel opi ng cartridge, for
exanpl e.
Then, it is necessary that a mechanism for
moving the main assembly side coupling toward the
developing device side coupling is provided in the

main assembly.

[DISCLOSURE OF THE INVENTION]

The principal object of the present invention
is to provide a developing device, a developing
cartridge, and an electrophotographic image forming
apparatus usable with the developing device or the
developing cartridge, which are improved to avoid the
problem of the prior art.

Another object of>the present invention is to
provide a rotational force transmitting part usable
with such a developing cartridge.

A further object of the present invention is to
maintain a coupling member at a pre-engagement angular

position (second angular position) even in the case



A further object of the present invention is to
provide a rotational force transmtting part usable

wowdal/ossh a devel oping cartridge. A further ob{EIR206H065375
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the present invention is to provide a usable

el ectrophot ographi ¢ i mage formsgng apparatus with such
a devel oping cartridge. A further object of the
present invention is to provide a devel opi ng device
(devel oping cartridge) which is usable with the nmain
asdety ytlvhi ddvealotp proatedr wlad thelmezhbrdsnstfatre.
novi ng the mai n assenbly side coupling nenber in the
axitgrefiansot i Gie tHeRbing YNy ehdi B el shi o
further object. of the present invention is to provide
a eV i P e ICEETRRIEY e} o pt TR IRAE oG e he s Eming
the coupling nber provided on the devel opi ng device
( dReHod Hy 9?r?§ﬁé§l?s engaged with the drive shaft

oy R B PR T o

in the dite y perpendi cular

0 SNl e A ShAln (1Lt Ui

| Ny 1 Qe Sa R 0y A8y am, & £edgophot agrapfic daééwc of

form ng apparatus usable wth such a devel opi ng device

(devel i hgearididdgelon s fis thesv Ddd estusdpide

present invention is to provide a devel opi ng device
( devet o e o £ A piste ) i ma gl ef @i i d ea epgegen®E Nt v t such

the drive shaft is carried
a developing cartridge.

A further object of the present invention is to
provide a developing device (developing cartridge)
which is usable with the main assembly which not
provided with the mechanism for moving the main
assembly side coupling member in the éxial direction
thereof by a solenoid mechanism.

A further object of the present invention is to
provide a developing device (developing cartridge),
wherein the coupling member provided on the developing
device (developing cartridge) is engaged with the
drive shaft by moving the developing device
(developing cartridge) in the direction substantially
perpendicular to the axial direction of the drive
shaft relative to the main assembly.

A further object of the present invention is to
provide an electrophotographic image forming apparatus

usable with such a developing device (developing



\

out by the novenent in the direction substantially
perpendi cular to the axial direction of the drive

waebabo24sovi ded in the main assenbly of the  PCT/JP2009/065375
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el ectrophot ographi c i mage form ng apparatus. A further
obj ect of the present inventionyis to provide a
rotational force transmtting part usable with such a
devel opi ng devi ce (devel oping cartridge) . A further

obj ect of the present invention is to provide an

el ezt tophat bgr aphi ¢ i nage forni ng apparatus usabl e

w th such a devel opi ng device (devel opi ng cartridge) .

A furt her PoBjugthegt obiegsr edetine BF@sENén inyengion 1s to
provi de a devel opi ng devi ce (devel oping cartridge) ,
WHRFRY H1¢ e VRt Rty devier (Je¥otareadsadbtht§Ias:

dwthth [ [ [ Vi ti .
COMELE AN L1, Cateedn kel 8 SLL vl g, EOITECtLon. ..
(SeyeL 89100 PEILAARE) oGt o8P P DEany 01,

prﬁéﬁ%n&f&’@f& O, | Snd 05 R QY| gfr%’%*fg&@t Lengl o f §F £6e

tran tting part usable wth su evel opl ng

cagh L FHYSr o P haE DT £ 9D RELn Of s S bR Py eSENERL NVent i on

is to provide an el ectrophotographic image fornng
apppé at Hopisabdgribh e Seliga £level 9@ agpsextee.

(devel oping cartridge) . A further object of the
present i aveirtbrerd sbjedy o deeca pdeselnapiinyetedicte is to
(devel opi ng cartridge) |,
provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present invention is to
provide an electrophotographic image forming apparatus
usable with such a developing device (developing
cartridge).

A further object of the present invention is to
provide a developing device (developing cartridge),
wherein the developing roller is rotated smoothly as
compared with the case in which a driving connection
between the main assembly, and the developing device
(developing cartridge) 1s carried out by the gear-to-
gear transmission.

A further object of the present invention is to
provide a rotational force transmitting part usable
with such a developing cartridge.

A further object of the present invention is to

" provide an electrophotographic image forming apparatus



wherei n the devel oping roller which can be engaged
Wth the drive shaft in the direction substantially
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shaft provided in the main assenbly is rotated

snoot hly. A further object of the present invention is
to provide a rotational force transmtting part usable
wi th such a devel opi ng devi ce (devel opi hg cartri dge)

A further object of the present invention is to
provilike ani Bh estclophotege bphi cg | degect of dengl appag at us
usable with such a devel opi ng devi ce (devel opi ng
ca@@?tf&ﬂge A further object of the present invention
is to provide a devel opi ng deV|ce (devel opi ng

cartridgef ﬁwﬁéﬁer30@ﬁ§§§e@ a |9§§ﬁ§§§e&qW¢qﬂﬂ9n is to

directjon su aIIy glcul r to the axi

di PECT+On "i‘ %‘f? Jc%‘?’t dSha ?Pjp?%v?%‘ar%ﬁg%e
mai.n asse e electr hot forn&ng
A Rr B T Bt ut [ R g 50?2%5r e R Pepodus

rg,%eﬁ oot Pl-\% %’r?é‘ft'{?{e{‘ﬁéoé‘lk%c{{?o rQMﬁQf?]ﬁtla

I Ona orce transmtting par usabl e 'w SUC

deﬁ!@h?@hcﬁ‘ﬂc@?é/f Co (Eiey¥ el OPL DO CALLEI 898 £ - the &ﬂv@r
obj ect of the present invention i1s toprovide an

el ﬁ@éf@p;ﬁ@éﬁgcﬂ@@hix@ 8GR { OF 8% S&mBPPay At Y5t 688l e
with such a devel oping device (devel oping cartridge)
A $msdtiery obj ect of the present invention is to

A further object of the present invention is to
provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present invention is to
provide an electrophotographic image forming apparatus
usable with such a developing device (developing
cartridge).

A further object of the present invention is to
provide a developing device (developing cartridge)
which is engaged and disengaged in the direction
substantially perpendicular to the axial direction
relative to the drive shaft provided in the main
assembly of the electrophotographic image forming
apparatus by rotation of a rotary member.

A further object of the present invention is to
provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present invention is to



provi de the devel opi ng devi ce (devel oping cartridge)
whi ch i s engaged and di sengaged in the direction

wagaishansi al | y perpendi cular to the axial direpCT/orRoeH065375
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the drive shaft relative to the drive shaft provided

in the main assenbly by the nogenent (rotation) of a
novabl e menber (rotary nmenber) and which rotates the
devel oping roller snmoothly. A further object of the
present invention is to provide a rotational force

t reanenide i ag pbe et xepldd eogw aph sachnageefernphagapiestzeus
(devel opi ng cartridge) A further object of the
pr@ﬁ@#&e|%¥%®t$@®hp@d@$ﬂ%%0%hn%l@%Y%%%hé@%@?h@ﬁ%%g

i mage form ng apparatus usable with such a devel opi ng
defAEer {#vkt opi ng cartridge) . A further object of

th nt t d d I

o 2 TR AR B B AR g
th I

P L 8 LT

oy oL RS Thl YA N oo,

deygb opi i S8V Ce £ 9ENE] ORI A8 €8T Ehé dg98) a1 A\lwewsﬁ of
obj ect of the priesent invention is toprovide an

el @cd r@phed 0graphi fol 4806 f 06 MNEY aPPRE atNSLUSBbbeided

wi th such a devel opi ng devi ce (devel opi hg cartri dge)

A fnrthermobh esisefibl hebpresenovament i Onotstion) of a
movable member (rotary member) and which rotates the
developing roller smoothly.

A further object of the present invention is to
provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present invention
provides an electréphotographic image forming
apparatus usable with such a developing device
(developing cartridge).

A further object of the present invention is to
provide a developing device (developing cartridge),
wherein the coupling member is maintained in the pre-
eﬁgagement angular position in the state that it is
stabilized.

A further object of the present invention is to
provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present invention is to



provi de a devel opi ng devi ce (devel oping cartridge) ,
wherein the coupling nenber is assuredly nmaintained in

w0 baopeesengagenent angul ar position. A furthePCDip206X065375
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of the present invention is to provide a rotationa
force transmtting part usablegwith such a devel opi ng
devi ce (developing cartridge) . A further object of

the present invention is to provide an

el ectrophot ographi c i mage form ng apparatus usabl e
wigdowsiEh e delest tog pigp toeyat ageh i @ eved gp | fngrnciard rd plgegatus
A further object of the present invention is to

pruadhdes avidevelwpi iy dhee e (e vadd gt gl deire Forigey

which is applicable to the case where the devel opi ng
deSA e YHERel opi ng cartridge) noves in the direction
perpendi cular to the axial direction of the drive
shaft pro®i 4BgtRATt RBRIREFNCAsSBRLPY SPRMFedPBRBE L e tO
nmovenent (rotation), of the novabl e nenber (devel opin
G e S T h AL G o O T T | P o e

further. t of th ' ' | : ' :
MR 0bi G it (alUaRE i A A REPHICE o

ek R, MR Snd the

devel opi ng kokkgk i sphetat ed¢ sHROLhLY ALl UntBeriohj a6t to
of the present invention is to provide a rotationa

f Q58 tdans Mt d o mar t £ shsed | Er v i Stk el el £ g
devi ce (devel oping cartridge) . A further object of
t heig esedt 4 verdi@ming device (developing cartridge).

A further object of the present invention is to
provide an electrophotographic image forming apparatus
usable with such a developing device (developing
cartridge).

A further object of the present invention is to
provide a developing device (developing cartridge)
which is applicable to the case where the developing
device (developing cartridge) moves in the direction
perpendicular to the axial direction of the drive
shaft provided in the main assembly in response to the
movement (rotation) of the movable member (developing
rotary member) which has a swinging rotation axis.

A further object of the present invention is to
provide a developing device (developiﬁg cartridge),
wherein even in such a case, the engagement and
disengagement relative to the drive shaft are assured,

and the developing roller is rotated smoothly.



provi de an el ectrophot ographi c i mage form ng appar at us
usable with such a devel opi ng devi ce (devel opi ng

w@aroedge) . A further object of the present POWENINSS37S
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provi des a devel opi ng device to which a devel opi ng
roller which is rotating can bg contacted to the

el ect rophot ogr aphi ¢ photosensitive nenber. A further

obj ect of the present invention is to provide an

el ectrophot ographi ¢ i mage form ng apparatus usabl e

W t h such Ra fodenrdlegpiohg edéviode tha foneseart cjvegit igh tilse to
present invention is to provide a rotational force

t repeTi €€ i dgr phd t1iokabl EouFe ht seRPM At BERE| Bprhgusable
device. In addition, a further object_of the present

i NVERR | DRCH sa t de e bR HRT ad@evet opf Ry HeRiBe, CaRkF &fae) -
even if the drive shaft fix 0 as not ta nove . n the
directi onASLfblsﬁtX‘ﬁtri é%])‘fcﬁelo efdicc &~ tlﬁlé’ed}ecrlé)& i%5h t°
of the,axis of .the drive shaff{.ls. , <L he.devel opj
FRTEr R ThectorErometErdr e g g bPR:AGVEBRLAGS
el r . C.p LLi

ConteepR v DL EREh RSt OSEpEh G A TR TheE P o REne
pr@g@@{igggpntion is to provide an el ectrophot ographic

i mage form ng apparatususable with such a devel opi ng

devi ce. Apf yriihere ORI t0fo ft @ PRASUNY NVRI-EALAdH S

to provide a rotational force transmtting part usable

W pHoBLUEHs aa dey et Dppigg de@y¥vtee to which a developing
roller which is rotating can be contacted to the
electrophotographic photosensitive member.

A further object of the present invention is to
provide an electrophotographic image forming apparatus
usable with such a developing device.

A further object of the present invention is to
provide a rotational force transmitting part usable
with such a developing device.

In addition, a further object of the present
invention is to provide a developing device, wherein
even if the drive shaft fixed so as not to move in the
direction substantially perpendicular to the direction
of the axis of the drive shaft is used, the developing
roller in the rotating state and the
electrophotographic photosensitive member can be
contacted to each other.

A further object of the present invention is to

provide an electrophotographic image forming apparatus



According to an aspect of the present invention, there
is provided a devel opi ng device usable with an

webk@Eonegphot ogr aphi ¢ i mage form ng apparat us, BEI/@#P2009/065375
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apparatus including a driving shaft rotatable by a

notor and having a rotating farice applying portion,

and a novabl e nenber, sai d devel opi ng devi ce being

nount abl e to the novabl e nmenber, and sai d devel opi ng
device .being novable in a direction substantially
peipEnkk cul e 3echine adeedlepiegtdoniet- t he driving

shaft in response to novenent of the novabl e nenber .in
one direchi SHTHER SRIGCHePdl SpenHrEsFinte IRYGRTEP™ &S Lo
t he novabl e nenber, %ﬂe ein said driving shaft is not
TOHEBY LF 17 o A T GELR 0N FRFRnGr ERPE i RrP ekt x2Sable

e a ! ! L
dev o e 1 FErEt PR BT oy “an el oot Post At ¢

| atent | - t i . .
Lot ARSI ofh LS SO ORA QB ARLC dnvont son,
;gtfr?(_ﬁéf@!fs DO i Gl BX 1 SevdNSH £ E &@eﬁcgea@é@p% NGith an

is contacted to and separated from sa

el @Péé&%%&@é@ﬁ%l@i@hﬂh&@@nﬁéimyﬁ? NBEPEFa B sM s8id

response to novenent of said novable nenber; and ii) a
COMpb a4 Pt e Med 1 @I nd ransm ¥ 1indosita FOt adbt Hgalb D& Cley t &

sai d devel oping roller, said coupling nenber

i nedsh ngpnéd Mot bohg ng fotgeingctovcagapolyiomyn portion,

engageable with the rotating force applying portion to

r ezed v movab bt i mempor cesdidndeneldpinvg ngevhadtbeamd a

rotating force transmtting portion for transmtting

trmpmmﬁ%@lggto the movable member, and said developing
device being movable in a direction substantially
perpendicular to an axial direction of the driving
shaft in response to movement of the movable member in .
one direction with said developing device mounted to
the movable member, wherein said driving shaft is not
movable in a direction perpendicular to an axix
thereof, said developing device comprising i) a
developing roller for developing an electrostatic
latent image formed on an electrophotographic
photosensitive drum, said developing roller being
"rotatable about an axis, wherein said developing
roller is contacted to and separated from said
electrophotographic photosensitive member drum in
response to movement of said movable member; and ii) a

coupling member for transmitting a rotating force to

said developing roller, said coupling member including,
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force received through said rotating force receiving
portion to said developing roller, said coupling

f BEDE2009/065375
transmtting angul ar position for transmtting the
rotational force for rotating said developing roller

to said developing roller, a pre-engagenent angul ar
position which is taken before said coupling nmenber is
engaged with the rotating force applying portion and

i e who tcht g of coep| Tece reierpé st 1 ow | ¢meagemalye fwdnn the
said rotational force transmtting angul ar position,

antb e th e nfpeth @Eringyd B¢ post iopntahretel e takeptdbing
sai d coupling nenber to di sengage fromthe driving
shedEcanbrem wirf chr 5%l o0 coipf t neidnberotat ing| foree
away fromthe rotatjonal force transmtting angul ar
pd%?%?%ﬁ%??ﬁ%ﬂcﬁ?%&&?%nf%bp%g??§p%EF%%?dt$$eﬁﬂg%5%%%nt
angul ar position, wherein in response tpo a novenent

Sal OF GrevET ot P Fouat?

! - of
el Gever OpiVF el Eeo e ¢ e vt e el thele

e _ bvib e _
Itnh%grail_lor(lmteo sl*,zglec(:f 4&e1 éirrg%gfs)(??iépgt LE%{E%zrcro \;]tellsn(é]rom

pre-engagenent  angu ron’ al

f 1 Lt ul ar i Lion : el e
{ ARELE ARSI ool LR e PERG o P IR D grpgen

oner thSRELE iy digh ESPOPSEL t Lorh heo f UF £ REEm MDY EABNEhe
sal d coupling nenber is noved fronmsaid rotationa

f oFS€at 1 GMsI £b+ g BHPULSfapDStsOdt@eB@idping roller

di sengagi ng angul ar position to di sengage said

cotpl $apd neeel op 1 ogn sal e dy | &1 pige Sdad 4 geraedt wargel ar

said developing roller is contacted to said
position which is taken before said coupling member is
engaged with the rotating force applying portion and
in which said coupling member is inclined away from
said rotational force transmitting angular position,
and a disengaging angular position which is taken for
said coupling member to disengage from the driving
shaft and in which said coupling member is inclined
away from the rotational force transmitting angular
position in a direction opposite to said pre-
engagement angular position, wherein in response to a
movement of said developing device when the movable
member moves in said one direction, said coupling
member moves from the pre-engagement angular position
to the rotational force transmitting angular position,
and wherein when the movable member makes a further

movement in said one direction, in response to the

further movement, said coupling member is moved from



el ect rophot ogr aphi ¢ phot osensitive nmenber in response
to the novenent of said devel oping device in a state

W bab/ozilesel opi ng roller is being rotated throuPgr/JP2009/065375
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engagenent between said coupling nmenber and said
rotating force applying portiop According to another
aspect of the present invention, there is provided an
el ectrophot ographi c i mage form ng apparatus for

form ng an imge on a recording material, said

el ezid opdiod tgerehi Loromgerdnsmi higiappangt Uar coopi t spmgto
i ) a driving shaft rotatable by a notor and having a

r osaid ndgl sonceo Bppl yRaglporeesht 1ohetei Alsandadei 98 hg
shaft is not novable in a direction perpendicular to,
ancespkinhepemperi fyon spiapfel venderhatti)and wherein
devel| opi ng device which is novable in a direction
sub3tAntF &F 9P b9 p%%%f%ma? PO ERCERTal O dP?ECti on of
the drj vi shaft in response to, novenent of.the

TOTLBT E RRRBETOT AP S HE 8L O RGPS HEvET oBP NS et cBoTROmSS
nmount t | bl.e. ' e h
rorert s R LPh RSV s TR b CROBDEE, 18 2 OFrare

inﬁﬁgéi@&v@13§¥§§09599e£05£eﬁeiﬁg fevet opi PEr8Agh

el ectrostatic ent 1 mage forned on an

e'8&?&@&@@&@96@9Wé§nP§919588§'iiM@ HEMPersahd said
devel opi ng rol | er bei ngrotatabl e about an axis,

wheseabisai todeyehppl pongopbetibs. contacted to and
separated from sai d el ectrophot ographi c photosensitive
nmenber Acoordingespoasethoer neypaent odf tkai drasgabl e
menber; iv) a .
invention, there is provided an electrophotographic
image forming apparatus for forming an image on a
recording material, said electrophotographic image
forming apparatus comprising i) a driving shaft
rotatable by a motor and having a rotating force
applying portion, wherein said driving shaft is not
movable in a direction perpendicular to an axix
thereof; ii) a movable member; iii) a developing
device which is movable in a direction substantially
perpendicular to an axial direction of the driving
shaft in response to movement of the movable member in
a state that developing device is mounted to said
movable member, in response to the moment of said
movable member, said developing roller including a
developing roller for developing an electrostatic

latent image formed on an electrophotographic

photosensitive drum, said developing roller being
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coupling menber for transmitting a rotating force to
sai d developing roller, said coupling nenber

a rotating force receiving porti onPCT/JP2009/065375
engageable with the rotating force applying portion to
receive a rotating force fromjhe driving shaft, and a
rotating force transmtting portion for transmtting
the rotating force received through said rotating
force receiving portion to said developing roller,
saiek amlpl ¢ npoehber deisg Wapablie 9iid akévgleping
rotational force transmtting angul ar position for

t remsket tihcEeaHea ¢ Gtiomnnd ferrerdord rbreni sl dai d

devel oping roller to said developing roller, a ,

T R R I BRI P HIEF T BT T S PR BRI et B ¢
sai d li b i d with th tati

{ GFCPUR i R PETET N AT H Y VAP i TR 1Y) @
RS i R s A oL 8 LAl RS o
LS G09S e P e b RS cLRRASRL AR Mhctuaing,
whi %@ﬂﬁ§%@é@%é@é@%n¢ Spb PEL bRES GNGY BT OM 118 the

rotational force transmtting angular position in a

di ¥ @€d t Dy OPPRSE t Lo By S o PFEENY 3G MBSt e BRYUL 3F otat ing
position to disengage fromthe driving shaft, wherein

I Nf &SP Oofisem tithe dPDVeirent siodf Biaj dakevel opt agi tlevicece

‘when the novabl e nenber noves in said one direction,

s att xh et § gy neerberomofies  f ramsh et pne- engagetent ng

angul ar position to the rotational force transmtting

angen ee {Q@@i?@ﬁhthwmpq%mﬁ@ﬁ¢ln@ﬁgﬁing force receiving
portion to said developing roller, said coupling
member being capable of taking a rotational force
transmitting angular position for transmitting the
rotational force for rotating said developing roller
to said developing roller, a pre-engagement angular
position which is taken before said coupling member is
engaged with the rotating force applying portion and
in which said coupling member is inclined away from
said rotational force transmitting angular position,
and a disengaging angular position which is taken for
said coupling member to disengage from the driving
shaft and in which said coupling member is inclined
away from the rotational force transmitting angular
position in a direction opposite to said pre-
engagement angular position to disengage from the

driving shaft, wherein in response to a movement of



t he novabl e nenber nmakes a further novenent in said
one direction, in response to the further novenent,

w@201d/0z@epl i ng menber is noved from sai d rot at POTa#2009/065375
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force transmtting angul ar position to said

di sengagi ng angul ar position t;g di sengage said
coupling nmenber fromsaid driving shaft, and wherein
said developing roller is contacted to said

el ect rophot ogr aphi ¢ phot osensitive nmenber in response

t cate demeheitnofdesal ck devet opiidgneiesd be memze stravees
that developing roller is being rotated through
engagetehtonretdieesr sien, coupl | RUPENNR MeRE s aieves from
rotating force applying portion. According to a .

f Ut h R PRI hea et P vet? of? thRrectational
provi ded a develﬁfing devjce usaple with

el G Toptot b i 1 Foriithy: sfbar s G arp when
Lus )| di i i haf t bl.e havj
"N Py Mt ok Bl RO TR Gl b4
BT T B AP o oo Bl o e e

di £ 2681 0N Of 1 A G i NOs Shaddd | Pré&fSPONSerdOat P41 on

of said rotary"wth said devel opi ng device nmounted to
Saf S ¢ Ot @F ¥n st € Gle VA QP18 Sleyi€rosorPrésiag i ) a
devel oping roller for devel opi ng anel ectrostatic

| ad £ ndap0eg fOf GErh Onpedi € @t £ © pdidd eggagpdhi €aid

phot osensitive nmenber drum ii) a devel oper

accoupndad | memipar t £10om f 91 i dcdoimboat simgfa, devel wperein

for use by said developing roller to
said developing roller is contacted to said
electrophotographic photosensitive member in response
to the movement of said developing device in a state
that developing roller is being rotated through
engagement between said coupling member and said
rotating force applying portion.

According to a further aspect of the present
invention, there is provided a developing device
usable with an electrophotographic image forming
apparatus, said apparatus including a driving shaft
rotatable having a rotating force applying portion,
and a rotatable rotary, said developing device being
movable in a direction substantially perpendicular to
an axial direction of the driving shaft in response to
rotation of said rotary with said developing device

mounted to said rotary, said developing device

comprising i) a developing roller for developing an



devel oping the electrostatic latent inmage; 1ii) a
coupling nmenber for transmtting a rotating force to

w@ai1d/o2igyel oping roller in a state that devel opCTIgP2009/065375
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cartridge is nounted to said rotary, said coupling

menber including a rotating forece receiving portion

for engaging with the rotating force applying portion

to receive said driving shaft the rotating force from

the driving shaft, wherein the driving shaft is not

movbdterostat i r bzt énn Subse aheia¢d yopeapendi cul ar to

an axial direction of said driving shaft; iv) a

r eRkR Gl ¥ on plepderPh he | R res el bhuY at MemPpbr dren/ f b)) 2

regul ati ng said coupling nenber at_a pre-engagenent
Y%%Oﬁﬁ%i??%ﬁﬂ%ﬁﬁ%ﬁ%n%ﬁﬁéﬁ%h%%tf%ftﬂc?ﬂ%mﬂg?E?%% a

shaft,_ and i pcl udin 1 tti ti

g L8 R R A L Ml R SRR LIRS
tantially.; an, el astic f I i I

o grra et nd) HEHEREEH £ BRRR BB BT ER 10

: i _ "3ard cotp
B R e L W R R

Pr &3 £NOROELESL 1 AGOEb B  POSH 14 08t & O L 1 9F 2l GBROpI Ry CE
transmtting angular position the response to novenent

of csat fi §9eIPl § NGoBPEE@r t b r oM d heot £8Y) ashDg BeGLHL Ofig TO
the permitting portion against an elastic force ofsaid
el mstber remdeid byg sai focatiphd nflo reabeecedni agt poagt San d
driving shaft menber with novenent of said devel opi ng
caforieggagang whelm sk drovdingf fiotberappt ai vg, psat don
coupl i ng menber noves fromthe
to receive said driving shaft the rotating force from
the driving shaft, wherein the driving shaft is not
movable in a direction substantially perpendicular to
an axial direction of said driving shaft; iv) a
regulating member including a regulating portion for
regulating said coupling member at a pre-engagement
angular position before engagement with the driving
shaft, and including a permitting portion for
permitting said coupling member to revolve
substantially; v) an elastic member for elastically
urging said coupling member to position said coupling
member at the regulating portion, wherein when said
rotary rotates, sald coupling member moves from the
pre-engagement angular position to a rotational force
transmitting angular position the response to movement

of said coupling member from the regulating portion To

the permitting portion against an elastic force of



rotational force transmtting angular position to a
di sengagi ng angul ar position to di sengage said

w@oupl24g’ menber fromthe driving shaft agai nSPCHIP2009/065375
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el astic force of said elastic nenber. According to a
further aspect of the present jhbnvention, there is

provi ded an el ectrophot ographi c i nage form ng

apparatus for form ng an i mage on a recording

material, said apparatus conprising i ) a driving

shefitd iened sudi hgneanbyent &ty rep fbreeuapbhy i mgnipor té¢@rgadtiing
a rotatable rotary; a devel oping cartridge novable in

a =i ircb 1 doni ey el ignie perigehdieisnent coarsadd al
direction of the driving shaft in response to rotation

ofdeZG PRIt ArGR W H 1% b VeI TR HerR e Yot e % o
said rotary; a developing raqller for devel opi ng an
o R RA 1S 0 AR I HRGEETR TR G apfom the

| ectr.ophot hi hot i ti nb d
AR BRI e GRS HE o L bh 17 Bt gRfibuat hg- % 2
dey. f b [ o l.opi :
USRI AR S RN QPR LAl L0k

iy L . ¢

SRR, s DI0S A aLesde

caltddwige fsrdowit eth 1P Skt FOtmdnbesai d coupling
menber including a rotating force receivingportion for

engagi o tditdecd of atumghdoreeoappl yf Nghastdomt o
receive said driving shaft the rotating force fromthe
drinsrerg sdraf tthevheris nptdwel dlrd vamge sdatf topsotmgraphic
novable in a direction substantially
image forming apparatus for forming an image on a
recording material, said apparatus comprising i) a
driving shaft including a rotating force applying
portion; ii) a rotatable rotary; a developing
cartridge movable in a direction substantially
perpendicular to an axial direction of the driving
shaft in response to rotation of said rotary with said
developing device mounted to said rotary; a developing
roller for developing an electrostatic latent image
formed on an electrophotographic photosensitive member
drum; a developer accommodating portion for
accommodating a developer for use by said developing
roller to developing the electrostatic latent image;
iii) a coupling member for transmitting a rotating
force to said developing roller in a state that

developing cartridge is mounted to said rotary, said

coupling member including a rotating force receiving



per pendi cular to an axial direction of said driving
shaft; iv) a regul ating nmenber including a regulating

w@orivipnst or regul ating said coupling nmenber aPCEJIP2009/065375
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pr eengagenent angul ar position before engagenent with

the driving shaft, and includimg a permtting portion

for permtting said coupling nenber to revol ve

substantially; and v ) an elastic nenber for

el astically urging said coupling nenber to position

saperebepl fong engaeinatvibk thguratangnpoferen, applying

wherein when said rotary rotates, said coupling nenber

rro@‘é%t¥‘?%rﬁ‘? h@e%%V%n@%%n%mVJa%@u%@f%o%m% i Batebing
ation force ansn1tt|n ular Sltl n.the
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coyplig TETDRE E9niacly 19 ot ettt Page T4 SE LTS

Saé}‘}’af Lary) fé”:‘}é‘?ﬁléﬁﬁﬁﬁ%ﬁemﬁé‘fdﬁ&'@&m@ Qeﬁé?&ulatlng

noves romthe t1on orce transmtti ng angu ar

POSbEE OBt o £l gensiath §ds ANQUESip POSE thORbE P at a pre-
di sengage sai d coupling nmenber fromthe driving shaft

agahfederddnel @sdhTat opsei Oiosabef € @séhgag@i®Rt . with the
According to a further aspect of the presentinvention,

t hér evisg pslowfdedard roh@t wdin§ ot cee tmansimg t pogt pant for

usable with a devel oping cartridge, said devel opi ng

capermnigel bei syl droeetabl kg tmembemi o assepbyy of an

el ect rophot ogr aphi c i mage form ng
substantially; and v) an elastic member for
elastically urging said coupling member to position
said coupling member at the regulating portion,
wherein when said rotary rotates, said coupling member
moves from the pre-engagement angular position to a
rotational force transmitting angular position the
response to movement of said coupling member from the
regulating portion To the permitting portion against
an elastic force of said elastic member by said
coupling member contacting said driving shaft member
with movement of said developing cartridge, and when
said rotary further rotates, said coupling member
moves from the rotational force transmitting angular
position to a disengaging angular position to
disengage said coupling member from the driving shaft

against an elastic force of said elastic member.

According to a further aspect of the present



apparatus including a driving shaft, and novable in a
di rection substantially perpendicular to an axia

walreieoe446m of the driving shaft, devel opi ng carPCT/iRdge9/065375
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being provided with a regulating nmenber including a
permtting portion and a regulgfing portion, said
rotating force transmtting part conprising a recess
provi ded at one | ongitudinal end of said rotating
force transmtting part and engageable with the
drinveqt shaf t tinbed sai drdevéedpd ngotaringdfercs
mounted to the main assenbly of the apparatus; a
sphean Bl thory | barpresdlded Withhe @eretophny gartridge,
plurality of projections interposing a center of said
red@sd ARYe priof et 3T BHATIE r BRTRAI BOYphePt 8aF O pdrfif o

[ | i tudi | ' ti f i d tati f
LT 2BRHRD Y it ot © Lo FRRP VP RESERES P aYF ohar el B ce

frgnw F%t%%i¥%gguéyg%t L%Qi%&tg%%%#de%n&nmgygbggbgn a

ass & apparat us suc t does no

asSenpryor s e
N R R R A P R R TS T

dey el Opt Ngn CAE L £1,808r 1 51 AQUBL S8t T 04 P81 8P Agasserblyge
of the apparatus; a first projected portion projected

frg@lﬁ@i§r§@h@éa0@ippoat£@@uﬁ&@yn§rﬂamﬁakdiﬂa@uanﬂg a
said projected portion being revolvabl e bet ween
sapdpef bt ihdg ngopoidhoanfios pesuisting pobsianii ahid
revolution of said rotating force transmtting part
andosat tng efjota¢ i hgapsmitbingoparegadbmprnging a recess
inclination angle position of said rotating force
provided at one longitudinal end of said rotating
force transmitting part and engageable with the
driving shaft when said developing cartridge is
mounted to the main assembly of the apparatus; a
spherical portion provided at the other end; a
plurality of projections interposing a center of said
recess and projected away from said spherical portion
in a longitudinal direction of said rotating force
transmitting part for receiving the rotational force
from the driving shaft which is provided in the main
assembly of the apparatus such that it does not move
in a direction substantially perpendicular to the
axial direction of said driving shaft in a state that
developing cartridge is mounted to the main assembly
of the apparatus; a first projected portion projected

from said spherical portion away from said one end,

said projected portion being revolvable between said



transmtting part in a state that rotating force
transmtting part is nounted to said devel opi ng

wearoedge; and a plurality of second project eRCT/JP2009/065375
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portions provided between said projections and said
first projected portion and inferposing said spherica
portion, said second projected portions being
projected outwardly from spherical portion, said
second projected portions are effective to transm t

t hee rot @t inhabo flor@e Tac apamel F oy t Sebsivani gyl shaf t

by the projections to the developing roller. These and
otHfefo b et <Of fentdirextatahg abRvErR agean Tl t henprivzeht
invention will beconme nore apparent upon consideration
of2R%eSF ot | TRE WP R BT of OF e PP +1 P @ P

iments of the present iQ%Entio ,_taken in
.
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sectional " vie velOpi hg cariridge according to

an. enbagdi neny gé\?g‘eltfgn? eveefé nventlon. o Ui ggi s a

perspective v opi hg cartridge according

t 2R i neng of 1 hepr esend s | SWemtd ofrofiuee 3 s

a perspective viewof the devel oping cartridge
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Figure 4 is a side sectional view of an
first projected portion and interposing said spherical
portion, said second projected portions being
projected outwardly from spherical portion, said
second projected bortions are effective to transmit
the rotational force received from the driving shaft
by the projections to the developing roller.

These and other objects, features, and
advantages of the present invention will become more
apparent upon 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 is a side sectional view of a
developing cartridge according to an embodiment of the
present invention.

Figure 2 is a perspective view of the

developing cartridge according to an embodiment of the



el ect rophot ographi c i mage form ng apparatus main
assenbly according to an enbodi nent of the present

WO pmvent446h. Figure 5 is a perspective view of BCT/JP2009/065375
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devel oping roller according to an enbodi ment of the
present invention. Figure 6 isz@a perspective view of a
coupling according to an enbodi nent of the present
invention. Figures 7A, 7B, 1C, 10O, 7E and 7F are

per spective views of a coupling according to an

enboels et infenhEopr esent i nvention. Figures 8A, 8B,
8C, 8D, 8E and 8F are front views, and side sectional
views of &1GUr@ Ry lisnpuPedeReAddsr diley ©F ahe

enbodi rent of the present invention. Figure 9 is a
se%?Y%%%Pl%?e%?%?rgd%%v%FS%Fﬂbn%aF?r?ﬂggmgﬁngﬁPEgofothe
an_enbodj nent of.the present invention. Figures 10Al,
1025559 A M YRA4 1 0A5, 10BI, 10B2, 10B3, 10B4 and

1085 are parspect ve W eus ol Coul 0g SE6Y ding to

an enbodi me of the present T nvention.Figures , HB,

Figi?@@r$bﬁ%@6§réﬁﬁgétﬂﬂég@lféfﬁih?n%$p¥£§w§soﬁa§n

coupli ng according to an eénbodi nen e present

| NY§HLhONy g@@&f@§n%2€b ARBernB 3% RBM: 18P K& present
perspective views of a regulating portion according to

aNinvention.

" Figure 5 is a perspective view of a developing
roller according to an embodiment of the present
invention.

Figure 6 is a perspective view of a coupling
according to an embodiment of the present invention.
Figures 7A, 7B, 7C, 7D, 7E and 7F are
perspective views of a coupling according to an

embodiment of the present invention.

Figures 8A, 8B, 8C, 8D, 8E and 8F are front
views, and side sectional views of a driving input
gear according to an embodiment of the present
invention. |

Figure 9 is a sectional view of a developing
cartridge according to an embodiment of the present
invention.

Figures 10A1, 10A2, 10A3, 10A4, 10A5, 10B1,
10B2, 10B3, 10B4 and 10B5 are perspective views of a
coupling according to an embodiment of the present

invention.



enbodi nent of the present invention. Figures 13A, 13B,
13C, 13D, 13E, 13F and 13G are perspective views

WO Rd1ose448t i Nng a positional relation between thBCT/JP2009/065375

10

15

20

25

coupling, and the regulating portion according to an
enbodi nent of the present invention. Figure 14 is a
perspective view of an elastic material (urging

menber) , and a supporting nenber according to an

enbodi nent of the present invention. Figure 15 is a

per spect i véguirew dflAa ddmur ild§e agd Vd Dpermtel dipngitudinal
according to an enbodi nent of the present invention.

Fi geelekonsh vieps ab@ a8 hhed 13E-aF 1 pgr pedhi ve
views i|lustrating an assenb|ing nethod of the

cFTRP YRR i O DoT tPERSAREot BT MYE+8 an enbodi ment of

h . iqn. .Ei 7 i tudinal .
e PSP U A, B clLoe a3 andl el ve
el g¢ &Qpé‘f’tggréﬁhi%tm%g;? £OI 50 N9 ARPRI AL U1 @
devel opnent “sta ik Yy pos ?on according to an

ef@mé%rg;p%% fofh&@rgfggénﬁ T‘]‘L’rl?ﬂéh?{‘on!:i gure 18 is a

| ongit section Vi ew strating the devel opi ng

cartridge FRuHed 1At @ 3¢f, tihe ehegr aphot arRMNL 136

I mage form ng apparatus main assenbly according to an
enppdi pepipottihe piesentilinyenitong & gusetidnas a

perspective view illustrating a
relation between the coupling, and the regulating
portion according to an embodiment of the present
invention.

Figure 14 is a perspective view of an elastic
material (urging member), and a supporting member
according to an embodiment of the present invention.

Figure 15 is a perspective view of a cartridge
drive portion according to an embodiment of the
present invention.

Figures 16A, 16B, 16C, 16D and 16E are
perspective views illustrating an assembling method of
the cartridge drive portion according to an embodiment
of the present invention.

Figure 17 is a longitudinal sectional view
illustrating a main assembly of the
electrophotographic image forming apparatus in a
development stand-by position according to an

embodiment of the present invention.

Figure 18 is a longitudinal sectional view



process in which the devel oping cartridge according to
an enbodi nent of the present invention is nounted to

wWo baooo4aTry nmenber. Figure 20 is a | ongitudi naPCT/JP2009/065375
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sectional view of a rotary nenber according to an

enbodi nent of the present invention. Figure 21 is a

| ongi tudi nal sectional view of the rotary nenber
according to an enbodi nent of the present invention.
Figure 22 is a longitudinal sectional view of the

r ot akys teribieng advordb vel el ewbodl deatmefntéd state of
present_invention. Figure 23 is the | ongitudinal _
sedhe cﬁﬂﬁcmw%oq%@gﬁb@ aF2 Fre nbR¥ M BRE or R MR 105 drain
enbodi ment of the present inveq%%gn. Figure 24 is a

| GHT U i CEREHIshat O VIR VETPP LSRR At i 1 BRe SRRt
state between the drive shaft, and the coupling

acdofding® o an enmbodi ment of the present invention.

Fi gure 25 | opgi.t udi nal i.onal_.vi ew :

11 Pust rat Fig Ehe 1engRosd Par bt iodd e g ing
S doe AN § N LAPLADGACEONIIAG LOr P GIDOMEBAALAL o

present invention. Figure a perspective vie

bes e d s Ver Shd tp r&dich £ hencoMPl bRY; SCkrOLLESY 8
an enbodi nent of the present invention. Figure 27 is a

| oy trushi ) e@mbéonal view

Figure 20 is a longitudinal sectional view of a
rotary member according to an embodiment of the
present invention.

Figure 21 is a longitudinal sectional view of
the rotary member according to an embodiment of the
present invention.

Figure 22 is a longitudinal sectional view of
the rotary member according to an embodiment of the
present invention.

Figure 23 is the longitudinal sectional view of
the rotary member according to an embodiment of the
present invention.

Figure 24 is a longitudinal sectional view
illustrating an engaged state between the drive shaft,
and the coupling according to an embodiment of the
present invention.

Figure 25 is a longitudinal sectional view
illustrating the engaged state between the drive shaft,

and the coupling according to an embodiment of the



illustrating the process in which the drive shaft, and
t he coupling di sengage from each other according to an

werpodz4¥ent of the present invention. Figure 2BCT/$P2009/065375
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| ongi tudi nal sectional viewillustrating the process
in which the drive shaft, and #she coupling di sengage
fromeach other according to an enbodi nent of the
present invention. Figure 29 is a perspective view of
an elastic material, and a supporting nmenber according
t cederherievdodioent of the present invention. Figure
30 is a perspective view of an elastic material, and a
suppor t i n§ igEEser badGordPrg SPE CA V& HEN SebodieRe i cof
the present _invention. Figure 31 is a perspective view

of AEHEE Rt T n@RF ot A | GNAP L1707 cRCEPENSH t +P P part)
di t nbodi t. of th (O tion.

[ BRSO PO ARG T THEETRERTI O The

gr eferred FS%%%%I gents of Hth i%h%%%%tl IJventlon wild, be

escribed i "conjuncti on W t°/h the acconpanyi ng

drfﬁd@&éri%fﬁ% @thHP%éggsn?ﬁh@ﬁi&ﬁg%ﬁéi@Pf&efgﬁ%ﬁ%, and

transmtting part) according to anenbodi ment o

PresentohVend i @Nsdhddgber derclibrdorHbe PEESENIng to an
invention relates to a devel oping cartridge (Figure 2

, dfffo@xasmt 3£ el e sbeet 1 0phot ogr aphi ¢ | mage

form ng apparatus (Figure 4 , for exanple) itself. In
addi ti on, Fikerpr @Sents anvenbiandisadpplectdlong it oiaw
coupl i ng nenber
illustrating the process in which the drive shaft, and
the coupling disengage from each other according to an
embodiment of the present invention.

Figure 29 is a perspective view of an elastic
material, and a supporting member according to another
embodiment of the present invention.

Figure 30 is a perspective view of an elastic
material, and a supporting member according to a
further embodiment of the present invention.

Figure 31 is a perspective view of the coupling

(rotational force transmitting part) according to an

embodiment of the present invention.

[BEST MODE FOR CARRYING OUT THE INVENTION]

The preferred embodiments of the present
invention will be déscribed in conjunction with the
accompanying drawings First a coupling member

(rotational force transmitting part) according to an



(rotational force transmtting part) (Figure 7A-7F,
for exanple, Figure 31) itself. (1) Devel opi ng

w@ariedge Referring to Figure 1-Figure 4 , a PCT/JP2009/065375
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devel oping cartridge B as the devel opi ng device
(cartridge) according to an erdsodi nent of the present
invention will be described. Figure 1 is a sectional
view of a cartridge B . The Figures 2 and 3 are
perspective views of the cartridge B . Figure 4 is a
sexnibohighen evf ofhe aboesetiecitoPhior oy raphl co¢ ndgecribed.
form ng a%garat us main assenbly A (main assenbly) . .
The cartr T8§ePBESENfpIRVEH LS Na IEILALY HonSedegeloping
provided in a main assenbly A f\nd i s dismounted from

t HAF Ot HH9e nEBI T by 19 P lehe PR P Rssenbly A

[ h f.th I h hic |

{7 HT T AT R0 DR AL EReTRAT H FWol BIUT 1

Fi 1 - Fi t AP el opi

o retp TR dh pithy TR G RR AR T
gLy _ _

T G R B R e T Yo TR e S ey A

at (td€at 1 e Of £ Sr de Vet OREMGL BLAL OPa k) T PF By €re A1A-TF,
devel oper t of a predeterm ned color I s acconmodat ed

i Nf@r devahepe; cogiee ndny ftewer 114. Mre
particularly, the frame 114 is provided with a

deve) opeve hesimrockat € ngdgerti on 116 whi ch accommobdat es

Referring to Figure 1-Figure 4, a developing
cartridge B as the developing device (cartridge)
according to an embodiment of the present invention
will be described. Figure 1 is a sectional view of a
cartridge B. The Figures 2 and 3 are perspective views
of the cartridge B. Figure 4 is a sectional view of
color electrophotographic image forming apparatus main
assembly A (main assembly).

The cartridge B is mounted to a rotary member C
provided in a main assembly A, and is dismounted from
the rotary member C by the user.

The main assembly A is the structure of the
electrophotographic image forming apparatus 100 other
than the cartridge B.

In Figure 1 - Figure 3, the cartridge B has a
developing roller 110. The developing roller 110
receives the rotational force through the coupliﬁg

mechanism as will be described hereinafter from the



a developer t . The developer t is supplied to the
surface of the developing roller 110 by the rotation

w@boilsidevel oper supply roller 115 in the forPeDiP2009/065375
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sponge in a devel oper chanber 113a. And, by the
friction between the thin-plate-I|ike devel opi ng bl ade
112, and the developing roller 110, the developer t is
triboelectrically charged, and is forned into a thin
| ayer. The developer t of the thin |layer on a
éﬁavhea%t‘liew}f a%ea’@fth%etm@%p@ née Yol Pring 18ct 501 el
to a devel oping position by the rotation. The
priedfet’e? m ned devel oping bias is applied to the

devel oping roller 110. By this, the devel opi raller
170° devel GpSCaR LBPEC Foltati BLFSEERTTRESE CTed Son

‘EB%%?%E@% %“?fé?“’%raﬁé" hé’%r‘n’si<e”r?#§ifé%e%s¥mge 114, more

%3‘2413?”@9 T AR L S5O A e
el ecté)%gé at |é§§§{ﬁ&éaﬁm d&%ﬁ&i’&ﬁfeﬁ%%hi&? accommodates

I mage by the developing roller

110 dsvacsnarodat aghd @éd@og%iom%ltddﬂ)lﬁ@d it thib.
n

The devel oper t accommodat t he
aceonrasat o Nopes tdeove IdGing BSoppet el 0 Ob@ ey et OpL£tion
chanber 113a through a feed opening 116a. An opening
1168 tise séaveodyr asws@al y ngo earbel 1§ uivs hiowe) fadm chif a
unseal ably seal s the opening 116a. A user pulls out

t hepoege | hy aredbes L e orchanbet nl 3ve dardyr idge® to
unseal the opening 116a. By this, the developer t in

t her belebprmevegn the thin- -plate-like developing blade

112, and the developing roller 110, the developer t is
triboelectrically charged, and is formed into a thin
layer. The developer t of the thin layer on a
peripheral surface of the developing roller 110 is fed
to a developing position by the rotation. The
predetermined developing bias is applied to the
developing roller 110. By this, the developing roller
110 develops an electrostatic latent image formed on
the electrophotographic photosensitive drum
(photosensitive drum) 107. In other words the
electrostatic latent image is developed with the
developer t by the developing roller 110. The
developer t used for the development of the
electrostatic latent image by the developing roller
110 is accommodated in the accommodating portion 116.

The developer t accommodated in the accommodating



portion 116 is supplied to the devel oper chanber 113a.
The devel oper which has not contributed to the
walemehopsent of the electrostatic |atent i nagePCT/imE09/065375
is, the devel oper which remains on the surface of the
devel oping roller 110 is scraped off by a roller 115.
Si mul taneously therewith, the new devel oper is
supplied to the surface of the developing roller 110
by the roller 115. In this manner, the devel oping
opeoEti@n 156 cis réweb bikd cont & ndeus] gpe T hehatsvet opl By
cartridge Bis in the formof a developing unit 119.
Thidh geyah opi Fredinereniyrgy | htbydedina ArardIngpilddaded aealed
frame 113, and a devel oper containing franme 114. The
deRel DT PR g theamRe T s(WRoRPwRE Wit Rl t peserlaPbpi sjpls
roller 110, the devel oping blade 112, the devel oper
SUHHT YRt 18 THES - ¢ o AR e RO CHAGE FERLL e
devel oper containi.ng frame. 114. The devel oping roller
> 10 1O 16 atabI® HBOUES L T BTAT| Bt A LS TR ( FigureeRsh
T velQpi cartr] ' ed .t o i
o LT ot a e atodiry e sarEan 11905 I RSB sR

r b Qi SETPEE 4 pé@g}/;%ﬁfé’d | o e ”@é@efﬁ@ﬁb&é{arﬁa@ﬁ/ 108,

user (Flgure n this case, as w be descri bed

her ei naf t @he HRQed oV @hikaf halB8dkr @Wndedputldh@o the
mai n assenbly A, and a coupling nenber 150 of the

cadidé¥d OgemEh € obnethe Well Bceacbtather lamenmt maglegt itdmt is,
with the positioning operation of the
10 the developer which remains on the surface of the
developing roller 110 is scraped off by a roller 115.
Simultaneously therewith, the new developer is
supplied to the surface of the developing roller 110
by the roller 115. In this manner, the developing
15 operation is carried out continuously.
The developing cartridge B is in the form of a
developing unit 119. The developing unit 119 includes
a developing device frame 113, 'and a developer
containing frame 114. The developing unit 119 is
20 provided with the developing roller 110, the
developing blade 112, the developer supply roller 115,
the developer chamber 113a, and the developer
containing frame 114.
The developing roller 110 is rotatable about a
25 rotation axis L1 (Figure 5).

The developing cartridge B is mounted to a

developing cartridge accommodating portion 130a of a
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cartridge B to the predeterm ned position
(phot osensitive drum opposi ng portion) by the

roller 110 receives the rotational force fromthe main
assenbly A to rotate. The couplgi ng nmenber is a
rotational force transmtting part. The devel opi ng
device frane 113 and the devel oper containing frane
114 constitute a cartridge frame. (2)

El ézte bphiotogretphn ¢ nersger fOrps ¢igl dgparat tise Reddnri ng
to Figure 4 , a color electrophotographic inmge

f ox g eneP by parkat ushe 0osems et Wi E e t he- dé\ﬂeltémmg:ase, as
cartridge B wil] be described. Here, the colo

el"léjejtlf S A BHIRE m%@m%wngtfaepp%r%wge 1R s 380
b t f
S‘éb%‘avﬁ%f "8 Soie 1 3 Semaly B nd (7 onaL b S Her

d B4 Wh h d
d?jfr‘%(i ta&%léﬁr%@b@?%% %gr(? onery I C au(r:I?e oﬁtjfrﬁe

o TR 2 a1 U0 T e 1ot ary%ﬁe% Ay e e

Caé f&dp&% e by ﬁ@etﬁ@%re@téﬂﬁlﬁ@é%wﬁtpénthe rotary

y the rotational force fromthe notor

(U(ﬁh@menswﬁv@aﬁﬁmd@ﬁ@p&m@t B At 1§n | the
predet erm ned col or de oper opposes to the

phed eSERISi fhd Vo 0 tyn déhibe T he. elreet,r asiatdessdlatw@inlg roller

i mage fornmed on the phot osensitive drum 107 is

deVed opeck bye s hehelevet opiomgal force from the main
assembly A to rotate. The'coupling member is a
rotational force transmitting part.

The developing device frame 113 and the
developer containing frame 114 constitute a cartridge
frame.

(2) Electrophotographic image forming apparatus

Referring to Figure 4, a color
electrophotographic image forming apparatus 100 used
with the developing cartridge B will be described.
Here, the color electrophotographic image forming
apparatus 100 is a color laser beam printer as an
exemplary image forming apparatus.

As shown in Figure 4, a plurality of the
cartridges B (B1l, B2, B3 and B4) which accommodate
different color developers (toner) is mounted on the

rotary member C. The mounting and demounting of the

cartridge B relative to the rotary member C is carried



roller 110 of the cartridge B . A developed image is
transferred onto the transfer belt 104a. This

waelemelppsent and transfer operation is carri edP@QUIPH@N065375

10

15

20

25

each color. By this, a color image is provided. The
detail ed description will be made. A recording

material Sis for the formation of an inmage, and it is
paper, an OHP sheet or the like. A s shown in Figure 4

, the light based on the inmage information is
projecred e onsopt i Gl theanre tEEL aro athe hgh otadsans intamae r
drum 107. By this, the electrostatic |latent inage is

f of ey e t PRt phieaknse ¢ ef Bent e 7moneE, (ehehewh bnt

i mage i s devel oped by the devel oping roller 110 using

t Ne'Riet opkide By tPisainirg d%w%%?ewg@w% Fotred
on,the photosensitive drum 107. The devel oper i e
AL BT OSBRI DE et VR R F D7 Lo (Pafis B Foq The
ontp the internmediary transfe er,. Jhen, the
pkhichid Rl te bt (PR B ST S WY

t[ﬁﬂ%@éer@iﬁi%’”@rﬁgﬂi £y 1 Bs adé@éféﬁ&” B9 Yehé a@é{@fso%jyng

is transferr onto the recording materia

a secondal yo tyansherc4 oL 4040, ag sreRNdIdansfRyd iing
nmeans. The recording material S onto which the

deyved Opes r +dRIeh hast heenrin anst epeed 1644 ed o d he
fixing means 105 which has a pressing roller 105a, and

a dead1soment | &id 10bdns e cevedopen 1sagertiansdéet redr
onto the recording material S is fixed on the
r esacili oylomt el@yalthS s, Af teerlor image is provided. The
detailed description will be made. A recording
material S is for the formation of an image, and it is
paper, an OHP sheet or the like.
As shown in Figure 4, the light based on the
image information is projected from optical means 101
to the photosensitive drum 107. By this, the
electrostatic latent image is formed on the
photosensitive drum 107. And, the latent image is
developed by the developing roller 110 using the
developer. By this, the developer image is formed on
the photosensitive drum 107. The developer image
formed on the photosensitive drum 107 is transferred
onto the intermediary transfer member.
Then, the developer image transferred onto the
intermediary transfer belt 104a which is a

intermediary transfer member is transferred onto the

recording material S by a secondary transfer roller



the fixing, the recording material S is discharged to
a tray 106. Furthernore, an imge formation step wl|

wheoidesasi bed. The photosensitive drum 107 i s POL/aR206h/065375
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counterclockwi sely (Figure 4 ) in synchronismwth the
rotation of the transfer belt {d nternmediary transfer
nmenber) 104a. The surface of the photosensitive drum
107 is uniformy charged by a charging roller 108.
Thereafter, by the optical neans 101, the

phbR &P raads a€eod ofams el f bvg i hegesi s 0w rieapuslitng o
the photosensitive drum 107 in response to the i mage

i MAFPBERbnS BWYLR hYBichintke et Yo5PRRT cinagenhas nagen

di h l'] I is f h
oHoTSRBRET EF Yot B LA 157, et DXbPEURe REaRLo nHaL Fhehas 2
foll ow t t Th 1 '

Ut BROL 07 FEHFEE | DI°T 6 THE BroTCkbRGl PVESEr R 107 BiF
oL ROt o7 ri aci &t | O T roseNs £Pvec
| ner Uaroe Eot 5% TR Rat Tony T reatls thih Bec Skt

d%&@riygsmy@)fix{@% S Spe t PECELEEREORLBLECa) B8 ENtaFter

image Is formed on ephot osensitive drum 107. The

expRs Uf Bx MB@NSthaclagdesd ind angf e di 9tles 85 POl ¥8RARGed to
mrror, a scanner notor, an inmage formation |ens, and

a ae{fgyti@@,nirror (unshown) . In nore detail, the
| aser diode emts light in accordance with the inmage
i nf or mat i @wrthrdnroxredi Bectiedge formation step will be
described. |
The photosensitive drum 107 is rotated counter-
clockwisely (Figure 4) in synchronism with the
rotation of the transfer belt (intermediary transfer
member) 104a. The surface of the photosensitive drum
107 is uniformly charged by a charging roller 108.
Thereafter, by the optical means 101, the
photoirradiation of a yellow image is carried out to
the photosensitive drum 107 in response to the image
information. By this, an electrostatic latent image
corresponding to the yellow color is formed on the
photosensitive drum 107.
The exposure means has the following structures
The exposure means 101 carries out photoirradiation to
the photosensitive drum 107 oﬂ the basis of the image
information (image signal including color information)

read from an external device (unshown). By this, the

electrostatic latent image is formed on the



by the polygonal mrror as the image |ight. The
pol ygonal mrror is rotated at a high speed by the

waeannesnotor, and the image |ight refl ected byT/aee09/065375
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pol ygonal mrror is selectively projected to the

surface of the photosensitive gdrum 107 by way of the
image formation lens, and the reflection mrror. By

this, the electrostatic |atent inmage corresponding to
the image information is fornmed on the photosensitive
dreine 1oFen Sl pive ateousl §7 wi tThea emoaticomesing Hirgsludes a
| atent inmage, the rotary nenber Cis rotated. By this,

a JePebviteder i dgee BraeRa holeer @%r a2 des@ipr metor, an
position, The predeterm ned bias_voltage is applied to

t hERS et VPTG DI H RS 1180F 2 X Tk ¢ ¢ BHEIBY this,

a yel | ow devel oper is deposited to the |atent imge.
By 'tAT°"The latent immge is devel oped with the yellow

devel oper . _Thereafter,. .a hias,vqlta f ot ol.arity :
opposite tIcI:)1 F%é:%dg\?gla&&érk%ih% alp?%lei&egﬁtogiet I’?gsécc%nflﬁﬁfihtr?g +n

KSRt Siggol fAifeLon i Lasarfetcec

cobPre O HRy Sbnd Nen PPPL PseRSi ke VEnAGAM A9t .  The

istransferred primarily onto the internediary transfer
bebd1 J&dhda1 Asi Fasr beenrsesesd bed e egnbepese, bphele

the primary transfer of the yell ow devel oper i nage

fispcsiesy mbieor Otaiy teebenade rbigliesrafbeoted exthe

cartridge B-2 is noved, and it is positioned to the
polygonal mirror is selectively projected to the
surface of the photosensitive drum 107 by way of the
image formation lens, and the reflection mirror. By
this, the electrostatic latent image corresponding to
the image information is formed on the photosensitive
drum 107.

Simultaneously with a formation of this latent

image, the rotary member C is rotated. By this, a
yellow cartridge Bl is moved to a developing positionf
The predetermined bias voltage is applied to the
developing roller 110 of a cartridge Bl. By this, a
yellow developer is deposited to the latent image. By
this, the latent image is developed with the yellow
developer. Thereafter, a bias voltage of the polarity
opposite to the developer is applied to the confining
roller (primary transfer roller) 104j of the transfer

belt 104a. By this, the developer image of the yellow

color formed on the photosensitive drum 107 is
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position which opposes to the photosensitive drum 107.
These steps are carried out for a magenta cartridge B-
and a bl ack cartri dgeCBaP2009BY65375
this, the four-color devel oper inmage is overlaid on
the transfer belt 104a. The yel ow cartridge B
accommodat es t he devel oper of the yellow col or, and
forms a yell ow devel oper i nage. The magenta cartridge
B-2 accommpdat es the devel oper of a magenta col or, and
f ovmen of empgredhtRr Heyel bpeentiorgee Thiee wyemniany t FFragef e
accommodat es t he devel oper of a cyan color, and forns
a ks/kh HeA®! oper i mage. The bl ack cartridge B4

accommodat es t he devel oper of a bl ack calor, and forns
a bl ack d@@ePéﬁePeﬁﬁasgﬁc?ﬁgegaPFF?&Q€§f§r§VfWani he

th I f th dat devel but _th h
GBI Lol ECSPTRISL  S L P DLl v
t f [ ab_ i ' it h:th

B Ble 01 000 Syl o AL AT A s

rollgr, 1048 45, ngé gﬁ&&ﬁt%ﬁ Wthsthestfaosigrebette

104a, elther. And, er the four col or devel oper

i 5 4 SERN RO RNobhesd & ansT e Behd+ d048s 1t heetapnsl €07,
roller 104b is press-contacted to the transfer belt

1085 £ &1 Gses ddre RUsEPEEADEE: fdIr SY Nehgent sntatt hidge B-

presscontact of the transfer roller 104b, the

rezprai ogamatert ad dde WhiB chatdisa el 4ekl adfacedaget®4a By

registration roller couple 103e is fed to a nip

between tie four-color developer image is overlaid on
the transfer belt 104a.

The yellow cartridge Bl accommodates the
developer of the yellow color, and forms a yellow
developer image. The magenta cartridge B-2
accommodates the developer of a magenta color, and
forms a magenta developer image. The cyan cartridge B3
accommodates the developer of a cyan color, and forms
a cyan developer image. The black cartridge B4
accommodates the developer of a black color, and forms
a black developer image. The cartridges B differ in
the color of the accommodated developer, but they have
the same structures.

During this period, the secondary transfer
roller 104b is not in contact with the transfer belt
104a. At this time, a cleaning charging roller 104f is

not in contact with the transfer belt 104a, either.

And, after the four color developer image is



transfer belt 104a, and the transfer roller 104b.
Si nul t aneously, the next recording material Sis fed

wo c@nior43s7 cassette 103a by a feeding roll er 108G71/JR2000/065375
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the feeding roller pair 103c as the feeding neans 103.
Here, a sensor 99 is provided Jsmmediately before a
registration roller couple 103e. The sensor 99 detects
a free end of the recording material S, and in
response thereto, the rotation of the registration

r of demed cupl Ehd O3emn sf et dppkid, 1642 nakdee tteaneteor diabler
material S wait at the predeterm ned position. In
add?4b obs pirRsHicEntAttegetof thhet panakex yopbbsli@ato
the devel oper is applied to the transfer roller 104b.

By (kHgwre the- de“@é]téﬁermr@agéél SY N FYieTs fet hd tPress-

104 f d d di
mnﬁt:‘f%?ga?:t ts,o(rj%?t-f N G HRTSE ol Febof (i e LJ?%%%%?%% 0
t h b t f d i
T Tk o hRhe 00 By Sy o CEHEL 1T e oy £ 4 R 1om
b h nBege fixed
e]!cgjhe rec%%g{ ngﬁyr% eirlga{éég tgeé/dlll&%)ﬁ%eér ecor dﬁ“}?]% e

ﬁ% héfe S M ngy been ﬁaibﬂ;ﬁ&tﬁpaﬂ@féper&répgm@b
di scharged tothe dlscharglng tray 106 of the upper

p%im@ﬁt&{ewﬁ}ﬂm&@wwe@ara disedar ging 19! F&a
pair 103g. By t the formation of the imge on the

r ecosmli Fige Ned €5 et e SL 0 Fa VP ef €sdikd el ©f heo 3bhanghd
after the end of the secondary transfer, a charging
rotherfddding sr@pr bsscoat aci@8lc as the feeding means 103.

Here, a sensor 99 is provided immediately
before a registration roller couple 103e. The sensor
99 detects a free end of the recording material S, and
in response thereto, the rotation of the registration
roller couple 103e is stopped, to make the recording
material S wait at the predetermined position.

In addition, the bias voltage of the polaiity
opposite to the developer is applied to the transfer
roller 104b. By this, the developer images on the
transfer belt 104a are transferred secondarily onto
the recording material S all together.

The recording material S onto which the
developer image has been transferred is fed to the
fixing means 105 by way of the transportation belt
unit 103f. By this, the developer image is fixed on
the recording material S. And, the recording material

S having been subjected to the fixing is discharged to



to the transfer belt 104a. By this, the predeterm ned
bias voltage is applied to the devel oper which

w0 eamiopad’ on the surface of a belt 104a. And, PCBJIP2009/065375
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resi dual charge is renoved. The discharged residua

devel oper is electrostaticallyye-transferred onto the
phot osensitive drum 107 fromthe belt 104a through the
primary transfer nip. By this, the cleaning of the
surface of the belt 104a is carried out. The residua
dettet opiesclaf 1@ing herasechinlary thanspreer rectt aosfef rige
onto the photosensitive drum 107 is renoved by a

clressii s Pty 19V atvhi @hs¢harhindntakieni paifhe03g. By
phot osensitive drum 107. The renoved devel oper is
cottet el nt AT VRl the ettt PDoxERD7ECEPHRY Y he

feedi ng. path (unsho . ;An accommodati ng portion 130a
i et é$ h%i%ﬁpéigﬁﬁ¥ﬁndates the cartridge B, and
a plurali sy acco dat.i n rtion

of SR SR sEc PRRr s Larre B8 61 £

provi ded. € Cartri dge I S mount ed

t . ‘ e .
e e e A R e P L T PR
desctihed-her &i el tefanSfet NS £ 1 Gh40e B angages nd

di sengages relative to the drive shaft 180 provided in

t Ner S e BRSSED | Y1 fs . vERFddé dpe B Uyl 0pi filge @V EToper
110) is nmounted to the accommodating portion 130a, and
t heti 2E10r Bemad Iné @ Ss@onSite t Hut fecanyenenbeit d04a. And, the
direction of the rotary nenber

residual charge is removed.

The discharged residual developer is
electrostatically re-transferred onto the
photosensitive drum 107 from the belt 104a through the
primary transfer nip. By this, the cleaning of the
surface of the belt 104a is carried out. The residual
developer after the secondary transfer re-transferred
onto the photosensiti&e drum 107 is removed by a
cleaning blade 117a which is in contact with the
photosensitive drum 107.

The removed developer is collected into a
removed developer box 107d along the feeding path
(unshown) .

"~ An accommodafing portion 130a is a chamber
which accommodates the cartridge B, and a plurality of
such accommodating portions are provided. In the state

that the cartridge B is mounted to this chamber, the

rotary member C unidirectionally rotates. By this, the



C, it noves in the direction substantially
perpendicular to a direction of the rotation axis L3

wotowheudri ve shaft 180. (3) Structure of devebPOpirg09/065375
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roller Then, referring to Figure 5, the structure of
the developing roller will be gescribed. In Figure 5 ,
(a) is a perspective view of the developing roller

110, as seen frommain assenbly A (driving side) . In
Figure 5, (b) is a perspective view, as seen fromthe
norelo Mgy wmeéntee r,Theh dav et obl ke rdt$erinad hews inestar,
shaft portion 110b, and a rubber portion (elastic
nmeferilg )t 1dFR Breidagrt tash Has1gaesierotative to
electroconductlve mat eri al . such as iron, and has an

A € otftd ur Ht§ FECBHPT st Vet BEHY 5%

“Cﬁ b2 of

Eo t| on F'Qio%h {'5% 2 §§%rﬂ£p§$f]§%r J(%)t ;%?Qﬁ?&ﬁ%%ght% the
h | f

Tﬁa:écgoeveé%gfnggm?%?lf gr}_ﬁo%eve QP NG, Iee rﬁ{mrel% S

1S nbunt e a’bl y'to
f r r
cant S e L e b S a?f 8 eféfﬁ M&‘bef

paF tion n;c;ﬂ;@s CRH rigs dheedevsh osﬂ%sﬁantﬁemjl evel OpS

the electrostatic latent image by a bias voltage
apiigchdcdher stafd porddoiodiPs i potweidh axis L3

regul ati on nenber 136, 137
of the drive shaft 180.
(3) Structure of developing roller

Then, referring to Figure 5, the structure of
the developing roller will be described. In Figure 5,
(a) is a perspective view of the developing roller 110,
as seen from main assembly A (driving side). In Figure
5, (b) is a perspective view, as seen from the non-
driving side.

The developing roller 110 includes a shaft
portion 110b, and a rubber portion (elastic material)
110a.

The shaft portion 110b is made of
electroconductive material such as iron, and has an
elongated configuration, and is covered by a rubber
portion 110a. The opposite ends 110bl, 110b2 of the
shaft portion 110b are supported rotatably through a
bearing (unshown) by the developing device frame 113.

The developing roller 110 is mounted rotatably to the

developing device frame 113.
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maintains a uniformw dth of a nip between the
phot osensitive drum 107, and the rubber portion HOa in

t he photosensitive drum 107. The bearing (unshown) is
di sposed on each end HObl, 110§ of the devel opi ng
roller 110, to support the developing roller 110
rotatably. A regul ation nmenber 136 is provided at a
one end of the developing roller 110, and a regul ation
menber 137hies yydodeind e ratl arhd l¢eheroadind téfe tsh@ft portion
devel oping roller 110. In the state of contacting wth
t helPhotezehal ty vEhar twpey pastievel bPRrngarbieertheo

of the. present enhodi nent devel o the | atent | nnge
(s%%%?}gﬁeﬁoﬁta%ggtgﬁgeﬁ%QélBB?n§f§§EF%ﬁ§a?l%4}aﬁgP€e
transm ssi on nechani rotational -drjvingforce- .
AR S o PenaR A R ad s s nPhgEE Sprtion
pr9¥6ged at the end of the developing roller 110, and
a supplying roller gear 146 is provided at the end of

a supplyi 0] |.er MoVl g 2dh ars
145, 146 2’%{% @3%%%?@51%#?3&%%@%@;?%6%3#

r O &t hOREhs f 8T 681 POL&M L Ben CoEPLT Ago BEDEECA CoHel | Ng)
150 receives fromthe main assenbly Ais transmtted

t ophbeoslenel epragdrenl 807 118ndhtpyghubbergpart 14h, 1a0d
is transmtted to the supplying roller 115 through a
gean flde 6staflbethat athenatvébopengeecei ved by0t hentacts
coupling 150 fromthe

to the photosensitive drum 107.

The bearing (unshown) is disposed on each end
110bl, 110b2 of the developing roller 110, to support
the developing roller 110 rotatably.

A regulation member 136 is provided at a one
end of the developing roller 110, and a regulation
member 137 is provided at the other end of the
developing roller 110.

In the state of contacting with the
photosensitive drum 107 the developing roller 110 of
the present embodiment develops the latent image (so-
called contact type developing system).

(4) Drive transmission mechanism {rotational-driving-
force-transmitting mechanism)

A development gear 145 is provided at the end
of the developing roller 110, and a supplying roller

gear 146 is provided at the end of a supplying roller

115 (Figure 1). And, the gears 145, 146 are fixed to



mai n assenbly A may be transmitted to a rotatable
nmenber other than the developing roller 110 and the

wa@pployd4sy rol ler 115. The main assenbly A i s PEOEIP2009/065375
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portion of the el ectrophotographic i mage formnm ng
apparatus 100 other than the cgrtridge B . Then, a
driving input gear (rotatable nenber) 147 which
supports the coupling 150 will be described. A s shown
in Figure 6 , a gear 147 is nounted to the devel opi ng
unihe 199 fiot atBablthist, tihe podiatiomalorfomeshiwigich the

“engagenent with the devel opnent gear 145 and the

s UPPIBA Feg riesmiee T gbe@uRUENgIThES QerpCcaives nEreleshg main
devel opnent_gear portion (first gear portion) 1l47a and
a FTPUIA NG rbf | erayaakt et t Fontiie edevel goird pbrtien) 110
147b. A gear portio 47a engages Wi th the devel opnent
Qe EQAHET L O raTSH 142 eA P BE | OFE ST bF e r bR et od
fromthe. main se to_the_ devel opj ral | er 110.

A S TP SR PRGSO LY (Aot o e SPAEP, S Fo ler

e dfashal FoRE el el BRI R0 oL L By [PHE ¥idh cne
The, geal s dmyi 5 ﬂ?{iﬂ_é&}eget’@r&h&nff‘ge@ft& he rotatable

devel opi ngrol I'er The gear 146 is nounted to the

enfebe £ NS SPPENARNO KO d&be IdBind heoDE8F 147 48d the
provided with a coupling nounting portion (coupling

aceoppD@atd ngopbeti oNJ. 147j (Figures 8A-8F) therein. A
nmounting portion 147 accommobdates a driving portion
150b of thR&kecowpni rgsESDLyTRe icouplel ppriSon ©f the
restricted in
electrophotographic image forming apparatus 100 other
than the cartridge B.
Then, a driving inputAgear (rotatable member)
147 which supports the coupling 150 will be described.
As shown in Figure 6, a gear 147 is mounted to
the developing unit 119 rotatably at the position for
meshing engagement with the development gear 145 and
the supplying roller gear 146. The gear 147 includes a
development gear portion (first gear portion) 1l47a and
a supplying roller gear portion (second gear portion)
147b. A gear portion 147a engages with the development
gear 145 to transmit the rotational force received
from the main assembly A to the developing roller 110.
A gear portion 147b engages with the supplying roller
gear 146 to transmit the rotational force received

from the main assembly A to the supplying roller 115.

The gear 145 is mounted to the end of the developing



the novenent in the direction of the arrow X34
relative to the gear 147 by the retaining portion 147k

W@ 204Gkb445147k2, 147k3, 147k4) provided inside BET/IIO09/065375

gear 147. The coupling 150 is inclinable relative to
the nounting portion 147] and 4gelative to a rotation
axis L4 of the gear 147 (Figures 16A and 16B) . Mirre
particularly, the coupling 150 is inclinable relative
to the axis L4 in the state of being restricted in the
nmovehket 1bdhar Cheheyad Vieht por tiomtkBDa oftteheerdt iafi righe
portion 150b relative to the nnuntln? portion 147] by

t heupet vl ng ngEpbe¥i bhS 14780e TRATAX S/ 1% nropded with a
to the rotation axis LI of the devel oping roller 110.
TheovRt i Ry dBRUE: Hag PRkt Hevef %%?Hblﬂ%v?%@omm%ﬁ%t&&%

?Egoggfﬂﬁﬁoi v E e e o%?ﬂiz%gg?iﬁpf o RS "
T 157
fad, %41%78%31"@%% $42% nnléﬁéﬁ?f%%' ByBE oYL 08

%E%ILG%]%%%@R%% at i :))Tnﬁa%] torce rggfrgln%dr:r: ?étJ rrﬁe;s%rg%télé%u
(CE’H@'hG‘Qem@H@' £QuUPhL nalf_@e@f&)l Refenei pgrb@ kgure

F, the description wll be nmade as to an exanple
ofr@w@y%l 8 &ﬁ@ugéwglwnrsw&h@sraté@ﬁ@ﬁg opattiences7x

~transmitting part according to an enbodi nent of the
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presenklj nYgnk2pni47k3, 147k4) provided inside of the

gear 147. The coupling 150 is inclinable relative to
the mounting portion 1473 and relative to a rotation
axis L4 of the gear 147 (Figures 16A and 16B). More
particularly, the coupling 150 is inclinable relative
to the axis L4 in the state of being restricted in the
movement toward the driven portion 150a of the driving
portion 150b relative to the mounting portion 147j by
the retaining portion 147k.

The axis L4 is parallel to the rotation axis L1
of the developing roller 110.

The cartridge B has the developing device frame
113 and a supporting member 157, and the supporting
member 157 is mounted to the developing device frame
113 (Figure 2).

The supporting member 157 is provided with a
hole 157j, and the inner surface 157m thereof is in
engagement with the gear 147 (Figures 16C, 16D and

16E) .



In Figure 7A is a perspective view of the coupling, as
seen froma main assenbly side, and Figure 7B is a

w@erispeasi ve view of the coupling, as seen froPCHJIP2009/065375
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devel oping roller side. In Figure 7C shows a vi ew of

the coupling, as seen in the digection perpendicul ar

to a direction of the rotation axis L2 . In Figure 7D,
is a side view of the coupling, as seen fromthe main
assenbly side, and Figure 7E shows a view, as seen

fr 6m thetaeverabi figreel teansndet ing Faygur €CEpl sna, and
sectional view taken along S3 in Figure 7D. Figure 31

| sSCRUPpbIRPpaRENRRL Vi ew which illustrates only the
coupling illustrated in Figures 13A-13G The cartridge
Bis di sSmBEACABEPIMGInteIUS d cdrtr itdGe ISSSTHTIRN g 11

ti 130a of th t @ ided in th
R R L L AR R AR
the state that th trjdge B i :
RaMEhE  That obf 1 BRi5bat St T Totary FEred Dt

rorated s the Lotatignaloforse ofcthe.gphors Lyoshou)

cartridge reaches a predeterm ne

POBh t 08 £ Nea PPST L 1 90 YPESH: PPPESES &2 LtHE coupling, as
phot osensitive drum 107, that is, thedevel oping

POSédh Offom éhﬁai@tﬁﬁé&ﬂbp;?@h@eroéﬁdinﬂ@Hb@W@ is a

stopped. By this, the coupling (coupling menber) 150

i Spengegeti wethisheotlrtve sbabplidGp psovédedfromt he

mai n assenbly A . By unidirectionally rotating the

r odavglopimer r&l Iert siede . t Hen dargunedg Bhawsmov edidw o

the predeterm ned position (devel oping
the coupling, as seen in the directlon perpendicular
to a direction of the rotation axis L2. 1In Figure 7D,
is a side view of the coupling, as seen from the main
assembly side, and Figure 7E shows a view, as seen
from the developing roller side. In Figure 7E is a
sectional view taken along S3 in Figure 7D. Figure 31
is a perspective view which illustrates only the
coupling illustrated in Figures 13A-13G.

The cartridge B is dismountably mounted to a
cartridge accommodating portion 130a of the rotary
member C provided in the main assembly A. This is
carried out by the user. 1In the state that the
cartridge B is mounted to the accommodating portion
130a, the rotary member C is rotated by the rotational
force of the motor (unshown). When the cartridge B

reaches a predetermined position (the position which

opposes to the photosensitive drum 107, that is, the



position) . In other words, it is retracted fromthe
predeterm ned position. By this, the coupling 150 is

waelemengaged fromthe drive shaft 180. It recei REBIRAE/065375
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rotational force fromthe notor (unshown) provided in
the main assenbly A in the stafpe that the coupling 150
is in engagenent with the drive shaft 180. The
rotational force is transmtted to the devel oping
roller 110. By this, the developing roller 110 is

r oi@t@cppbyiq RO % gt izan Jonathe oFRied kil ¥ dt e ore ey mai n
assenbly A . In this enbodi nent, the coupllng 150

r SFIRRSS @nl xREIRRED £ 0BYe S (Fthﬁt ISR RHRE D \F&%lﬁ’@

|1 110. Th I he d I
e D0 1 dee nvgl%t ris HiRLe PR R
d | | 110. He di , )
ef%rﬁd\?lr%enqg 18 et ah A § IRy | srt B9 i dilietr i gnat 1y

trlig“%dtt}‘?I f(ﬂ?a n&tgﬁgr ]éoflplytlji d{lllé/ec %%‘F{dge B

e COUp receives the exter

f or r
cglu%q?én‘é@dié%%%e%a% af?ffd%‘%l?ﬁieﬁf? HEHHAP, @t ifoping

341100 B | SnmRMead WidRe agcaTRdAtING OIHrdAN the
1 Oa, it is noved in the direction substantially

pasfedet ithdfed pddrer b ectByor hafs ,t g @caid1dm@axis® i3
of the drive shaft 180 in accordance with the rotation
ofdidengaied yf menbete Crive stesponk®0 t o Ttheraaetiateisonthe
in one direction of the rotary nenber C, the coupling
150 ertyiagresl Wiedce hierom the motor (unshown) provided in

the main assembly A in the state that the coupling 150
is in engagement with the drive shaft 180. The
rotational force is transmitted to the developing
roller 110. By this, the developing roller 110 is
rotated by the rotational force received from the main
assembly A.

In this embodiment, the coupling 150 receives
an external force‘for rotating the developing roller
110. The coupling 150 rotates the developing roller
110 by transmitting the external force to the
developing roller 110. Here, according to this
embodiment, the external force is the rotational force
transmitted to the coupling 150 by the drive shaft 180.
Thus, the coupling 150 receives the external force
transmitted from the drive shaft 180 to the coupling
150 to rotate.

In the state that the cartridge B is mounted to



drive shaft 180, and is disengaged fromthe drive
shaft 180. A s has been described herei nbefore, the

waleiveeabaft 180 is provided with a pin 182 (rPCEIT2008165375
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force applying portion) , and is rotated by the notor
(unshown) . The material of thg coupling 150 is
desirably a resin material, and is the pol yacetal, for
exanple. This is because the balance in the rigidity,

t he toughness, and the processability thereof is
suiliebl ecdronoddiei py esentiembbdiaentt Howeveed im oheer
to raise the rigidity of the coupling 150, in .
c ohisH el B2 ovldFtan bakl Y operend Heu 3 §i &P t Yhere§iBrction
rai sed by adding the glass fibers in the resin ,
meter iR Tt 130k S et ab i cOhYer st a8 el n
used. The materjal can be properly selected by the

peF ST SR e Thh ’i}hee‘%?‘i"’.‘&é? ktWéerlé%er et ts
e LN the processin he coupl ings.in e _prese
eﬁ%%d%%%ﬁﬁnsg to %Fe %b%%Flo& 1@ &Q? dir?%@ﬁ%ﬁ §§ Pﬁe

are nade O eresin nateria

par T o S| Grt e O bt R R n 1 gUh e

TGrihe ddyem portion 1508 isneagag@ethrdhtfné her dydve

shaft 180 (as w |l be described hereinafter) . The

dréwese ppgd ] on 150a engages with a rotational force

transmtting pin 182 as the rotational force applying

portion (@B hadsdbeeh Wesicde beat dkireiabeffores the drive

transmtting part) provided on the drive shaft 180 to
shaft 180 is provided with a pin 182 (rotational force
applying portion), and is rotated by the motor
(unshown) .

The material of the coupling 150 is desirably a
resin material, and is the polyacetal, for example.
This is because the balance in the rigidity, the
toughness, and the processability thereof is suitable
for the present embodiment. However, in order to raise
the rigidity of the coupling 150, in consideration of
a load torque, the rigidity may be raised by adding
the glass fibers in the resin material. In addition, a
metallic material may be used. The material can be
properly selected by the person skilled in the art.
Since the resin material is easy in the processing,
the couplings in the present embodiment are made of
the resin material.

The coupling 150 mainly has the three portions.

The first portion is a driven portion 150a. As shown



receive the rotational force fromthe pin 182. The
second portion is a driving portion 150b. In the

waleiwiopgsporti on 150b, a pin (rotational forcePCT/JP2009/065375
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transmtting part) 155 engages with the driving input
gear (rotational force receivigdg portion, and

rotational force transmtted portion) 147, and

transmits the rotational force to the gear 147. More
specifically, the driving portion 150b transmts the

r ottt Fiogiate f ¥ cetho drinemtiowt bortlofe 149 ¢ngadqe@ with
third portion is the internediate portion 150c
comifecielvoetheth LR dRPvEAlpoPE SesEBiRehmeraigatfter).
driving portion 150b. The pin 182 projects in the each

of TR AT WEH RIS Jo%%s‘%bg%e%a‘&ht thefOFatteral

R N L A
7F cdri tjon., 150 '
bl U R LB AP g Sthyeratllonay e

axi S, k2 Of ¢ 1018 COUP] 196,504 The Gid ViPS,POLLL PP 1500

has a spherical” portion 15Q, a drive transm ssion pin

158 casl ac 1Or £ 100 { SnbET egrt at edoRf chdiep LOUDE S NG ThRO
Here, the regulating portion 150 is substantially

C Os 01 P o BXi $ d2ivangl ehgapes Wb, a In the

regul ati ng portion accommodati ng portion 160b as wil |

bed desiitid hesk thissei D0k era (Flgut estdRPed2D) forBy thi s,

the regulating portion 150 can regulate an inclining

di rectsoitofng heaax) s132 enddges with the driving input
gear (rotational force receiving portion, and
rotational force transmitted portion) 147, and
transmits the rotational force to the gear 147. More
specifically, the driving portion 150b transmits the
rotational force to a mounting portion 147j. The third
portion is the intermediate portion 150c connected
between the driven portion 150a, and the driving
portion 150b.

The pin 182 projects in the each of the two
positions opposed to each other in the direction
perpendicular to a rotation axis L3 of the drive shaft
180 (182al, 182a2).

As shown in Figure 7F, the driven portion 150a
has a drive shaft insertion opening 150m which expands
from a rotation axis L2 of the coupling 150. The

driving portion 150b has a spherical portion 150i, a

drive transmission pin 155, and a portion-to-be-



detail thereof will be described hereinafter. An
openi ng 150mis provided with a driving shaft

w0 eeird4sy surface 150G° which has the confi guredT/areoeh065375
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a circular cone expanded toward the drive shaft (180)
side. A s shown in Figure 7F, g receiving surface 150
constitutes a recess 150z. The recess 150z is provi ded
wi th an openi ng 150m (opening) in an opposite side
froma driving input gear 147 with respect to a

di reqularedfot hehex¢euping BYSQhi s Hane ddwepluagyplesgng
can nove relative to the rotation axis L3 of the drive
sHe@¥t1®p ¥pPVoipngybatanbielbEi R§-prédéntddhbyra afrise L2,
end portion 180pb of the drive shaft 180, irresg ctjve
of 30 rHIRATDhar L Phad e SIUL Hel HEVRP Bt Yy F OF PP 46159

o SEL3h P ol P B8 Bt o 1 0P e
(ESTAR LS B, O PR e 2 S dah
poféc}&?é‘t%tzﬁ? Pﬁéi%ﬁ&ﬁ‘? SHOMWO-{ ok Co £ aPe (&)1 OF .51 Jung
27),” and

et ween the pre-engagenment angul ar  position

(tder Posi thOReSHOWMM 1 Noé ade O r FH QYT e 2] na A8 2
rotational force transm tting angul ar position (the

position @RoWRend ngd)l 50 Fisgpirovdded wite detdaiilving
thereof will be described hereinafter. The two

preh et | vanse {plog estt basg 1500 (lehgaghag poeti ons) are

provi ded at equal intervals
configuration of a circular cone expanded toward the
drive shaft (180) side. As shown in Figure 7F, a
receiving surface 150f constitutes a recess 150z. The
recess 150z is provided with an opening 150m (opening)
in an opposite side from a driving input gear 147 with
respect to a direction of the axis L2.

By this, the coupling 150 can move relative to
the rotation axis L3 of the drive shaft 180 (pivoting)
without being prevented by a free end portion 180b of
the drive shaft 180, irrespective of a rotatioﬁal
phase of the developing roller 110 in the cartridge B.
More particularly, the coupling 150 can be moved
(pivoted) between the rotational force transmitting
angular position (the position shown in (d) of Figure
24), and the disengaging angular position (the
position shown in (c) and (d) of Figure 27), and
between the pre—engagemenf angular position (the

position shown in (a) of Figure 24), and a rotational



al ong the phantomcircle periphery about the axis L2
in the end surface of the circular recess 150z (150d

wo@ro1059d®) . The portions between the projectipCr/IR0bH/065375
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constitute the entrance portions 150k (150kl, 150k2).
An interval between the projecid ons 150dl or 150d2 is
| arger than an outer dianeter of the pin 182 so that
the intervals can receive the pin 182 provided in the
drive shaft 180. The pin 182 is the rotational force
trboseet tragspattinghengpheesprdet een ( hheppopetionn
are the entrance portions 150kl, 150k2. Wen the
rothevenar forcefiBigvansAftted fromthe drive shaft
180 to the cou Iin% 150, the pins 182 are posjtioned
in the enﬂ?ﬁhé@tﬁért¢8ﬁ§eﬂﬁﬂﬂ%155ﬁkﬂe§Q£ﬁﬁ%ﬁiveIy.
Furthernore, in Figure 7D, a upstream side of the
pr%?%%f?%ﬁgeﬁf each 150d with respect to the clockw se

direction s provided w.t.h rotat.i onal far
reception Tlgll?r &gé)ep rogteacttlloorrllgﬁ or?) eecrn%coéllsai %gsop?orti on)

1568015080 pdoPEgs) ThES. pOLALboRaL T OLGE: ! £REDL QNS

aced against a rotatio direction

of 11 BEg CONP! LRGN AR c MPE e PRELE SHERY | ¥hotiRet REOLgELT BD
150dl is provided with the receiving surface 150el, and

t hen pr g eehd 08uRbRER b5 PheVEdeduhhihrébessets¥i NU50d1
surface 150e2. In the state that the drive shaft 180

rodat es50dde. prhe pd2ali onk8PaZ2wakut the eirbHectabnt h&0d
recei ving surfaces 15Ce. By this, the pins 182al,
182a2spusht ¢ heheomacdederpeet vong $60kaces0Rb0e]15BY2) .
this, the coupling 150 is rotated
An interval between the projections 150d1 or 150d2 is
larger than an outer diameter of the pin 182 so that
the intervals can receive the pin 182 provided in the
drive shaft 180. The pin 182 is the rotational force
transmitting part. The spaces between the projection
are the entrance portions 150kl, 150k2. When the
rotational force is transmitted from the drive shaft
180 to the coupling 150, the pins 182 are positioned
in the entrance portions 150kl, 150k2, respectively.
Furthermore, in Figure 7D, a upstream side of the
projections of each 150d with respect to the clockwise
direction is provided with a rotational force
reception surface (rotational force receiving portion)
150e (150el, 150e2). This rotational force reception
surface 150e is faced against a rotational direction

of the coupling 150. More particularly, the projection

150d1l is provided with the receiving surface 150el,



about the axis L2 . Mre particularly, the coupling
150 receives the external force for rotating the

walemebopsng roller 110. The coupling 150 r ot at BGT/IF2609/065375
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devel oping roller 110 by transmtting the external
force to the developing rollerss Here, according to
this enbodi nent, the external force is a rotational
force transmtted to the coupling 150 by the drive
shaft 180. More particularly, the coupling 150

r egled vieke treo ke e pral 150d2 el s rapaviide@dvibht hige
coupling 150 by the drive shaft 180 to rotate. In this
enbodf Ehty ThELpFej beledns UL rotadts diwt fidieslrive

Y] f 15QCe dj d h h
ci ForEE plhd pRFSTabouT e HBLB%) LOTB1+ ahiLthegPBpabee
ith h ot I nt ' { LT fore, .t
(e 6 Png- 180" TR Y Brc S ERRT Torney (RAnSMA dee
h ' t : ' ' 150
oAt ot o b 1 BPae i R o Geored SPRLENaG, 1

thi g pgbodi : ' | N$gla@h (Fotald anal
fo%?:]é érrgcgp??@%} sgﬂ Z\tcﬁels ’ g@ :é‘répliﬁc;)lye(#lSOe,l and

t hgrshorenethe; siges of theentrance portions 150k are
| arge. By this, the pin 182 enters easily into the

entrance pRirid @arktidalakhsr,eftoree cdulpg ieeNtiant Refaisess

the rotational force reception surface 150e, and the’

pi thd 82xtsrmassuf etdce ASoshownat indi ge edé¥reldopeng roller

recei ving surface 150 has the conical shape, the

cebhter tMHer egfupnlsirgn 150 rotates the developing roller
110 by transmitting the external force to the
developing roller. Here, according to this embodiment,
the external force is a rotational force transmitted
to the coupling 150 by the drive shaft 180. More
particularly, the coupling 150 receives the external
force transmitted to the coupling 150 by the drive
shaft 180 to rotate.

In this embodiment, the projections 150d
(rotational force receiving surfaces 150e) are
disposed on the phantom circle periphery about the
axis L2, and they oppose with each other interposing
the'center. Therefore, to the coupling 150, the force
is uniformly transmitted from the drive shaft 180. By
this, the coupling 150 can stably be rotated with high
degree of accuracy. In this embodiment, only two

projections 150d (rotational force reception surfaces)

are employed 150e, and therefore, the sizes of the
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the axis L2, and the apex angle thereof is a2 . By

this, in the case where the coupling 150 is in the

force transm tting angul ar positi oOPCT/0P2069065375

state that the coupling 150 and the drive shaft 180

are in engagenent with each otfyer, the free end 180b

of the drive shaft (Figure 24) abuts to the receiving

surface 15O°. The axis of the conical shape 1, i.e.,

the axis L2 of the coupling 150, and an axis L3

( Reguren@s)poftidtes di 50k shaflange. arky subistarthelgin 182
co-axial with each other. By this, the coupling 150,
arenE¢res deayel g hanto 180 a¢n g ¢ hPehehont hePk- and a

torque transmtted to the coupling 150 is stabilized.

| n"P R et @Rdodt e nEonBaCT sPebveryreee rotapigrgt eberce
Dependi ng on the ang of a2 , the pon-cgnica

poF P SRECTB b Rt Sheni Higc 150m PRI gHFe. Ta Sgpired-

Fi gure 7D), may be w de,. or i not_ be .pr.ovj ded
(Froure 8 neit diEdobins devnat s retrat bt m face

fo r piion e i r QVJ ant o
.{§§fe SEPLHQ céH{%g a}g’%i Cﬁhﬁ 88{@89 {?Hei‘eB% g%} S

circ comon Circ as e center

thenaxisi 214 Fi e apeBYahhis. thBeebadi Usqdf By this,
rotational force transmssion is constant, and

t hed ef 9& ecasbelREpblec hé apsapl1@g 1501 abihigrd. In
addition, as for the projection 150d, the position of

t heo€eaupbhay 450cée st paeses ablygsiahulazedobytibe in the
bal ance of the forces received by the coupling 150,
byst&oe that tkeasoouplinghkdpraseénthenodiraeshaft hes80
recei ving surfaces 150 are spaced by 180 degrees. In
othee worergagementswith each other, the free end 180b
of the drive shaft (Figure 24) abuts to the receiving
surface 150f. The axis of the conical shape 1, i.e.,
the axis L2 of the coupling 150, and an axis L3
(Figure 26) of the drive shaft 180 are substantially
co—axial with each other. By this, the coupling 150,
and the drive shaft 180 align with each other, and a
torque transmitted to the coupling 150 is stabilized.
In this embodiment, o2 is 60 degrees - 150 degrees.
Depending on the angle of o2, the non-conical portions
150n of the opening 150m (Figure 7A, and Figure 7D)
may be wide, or it may not be provided (Figure 8B).
It is desirable that the rotational force
reception surface 150e is provided on a phantom circle
(cbmmon circle) C1 which has the center O on the axis

L2 (Figure 7D). By this, the radius of rotational

force transmission is constant, and therefore, the



enbodi nent, the receiving surface 150el, and the
recei ving surface 150e2 dianetrically oppose with

WO eEpezZHsTto the axis L2 . By this, the forces ri/areoedies37s
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coupling 150 receives forma force couple. For this
reason, rotation of the coupligyg 150 can be conti nued
only by receiving the force couple. In other words,

the coupling 150 can be rotated w thout the regul ation
of the position of the axis L2 . Here, in the case of

t o e ehtarsrhodi ebnts stakbbhezed. ofInt Reldiitiorg2 dss for
approx. 2mm And, a circunferenti al Ieﬂgéh of the
enthrareo petion 150k ishapproktiepmet Here, ceprling 150
circunferential |ength of the entrance gortion 150k is

t WS i R RYAL bt et Hieeddpacent P bRt i dhsthscHeores
t he phant circle. However he present invention is.
nGReTT TP o iheiinb 1o 50 n PhI s Bmidre (i e 17
182 enter_easily the entr e rtions 150k

adnt e the el 168 Pk iiRacthiaddy o

e oLt i t r 50z... | ef. ds;, idpl

o PULAA Ofy ¥ AEE3ed5 O IO LD GTon MY e, s
At d DEMPEO) Btd O dPIP] RSt E QP ado T L D) et S Hha

crossing direction crossing wwth the rotationa

di f&€d i P @fstihea €OUPL 061y dDSmeBATCA1 1Y SoppO¥e dedeiat
the two places with the intervals along the rotationa

di respeon. t Byt usi avgi ¢ he2 1 wByprojiest itdnrs fEE@hs mirieh the
assured engagenment is possible in engaging with the
rotaphongrl ¥&@ séedivd80form a force couple. For this
reason, rotation of the coupling 150 can be continued
only by receiving the force couple. In other words,
the coupling 150 can be rotated without the regulation
of the position of the axis 1L2.
Here, in the case of the present embodiment, a
diameter of the pin 182 is approx. 2mm. And, a
circumferential length of the entrance portion 150k is
approx. 8mm. Here, the circumferential length of the
entrance portion 150k is the interval between the
adjacent projections 150d on the phantom circle.
However, the present invention is not limited to these
values. In this manner, the pins 182 enter easily the
entrance portions 150k.
In addition, the projection 150d is provided at
a free end portion of the recess 150z. In other words,

it is provided at the free end portion of the coupling

150. And, the projection (projection) 150d projects in



Rotary nmenber C (accommodating portion 130a) rotates
in the state that the cartridge Bis nounted. In the

waeave244bat t he devel oping roller 110 of a desPeCEaP2009/065375
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devel oping cartridge B is placed in the devel opi ng
position with the rotary nenbeg C which is not
rotated, the coupling 150 is engaged with the drive
shaft 180. The receiving surface 15Ce is in the state
engageable with the pin 182. O, the receiving surface
150 eritiges di tertthen phirodsing Thieth edet violgpsivtake
15Ce is pushed by the pin 182 for receiving the force
f ro @ el 9ot & e Ir¢r kg t1380.2mBY tthiks p¥evided at
recei ving surface 15Ce recei ves the rotational force

f rigif tHE RIIESHEFRD 1808 AR 1§ o%lore%eﬂf%c%?wwgonal

S” LGRS 5 G O Boong “PoaE i 1508, more’

d| anetrical Ié/aognpose f o each. kg)fher nd fac mtﬁhtehe

CiFEUNET eI B & FectT I A eeﬁtlr%nce portio

(rzle&teasr%m%S ki ds diecesseshin the direction of the axi s

rance portion 150k is fornmed as the space

bet ween t he+RKQ REehbeR %5Q%cc%ﬁ%obﬁ%laﬁob%gkh%& @@@@
In the case whére thedrive shaft 180 iS at rest, and

whiedt 4 fes CoMPEh 1 156 engagesha ddir ¢ REdEh | wei shabinted.
180, in the state that the cartridge B is nounted to

t hen rgiaér it aesrbgia € thé héews TodB2g end Exsr t he0 enf rance
portion 150k. And, the receiving surface 150Ce is
pusdeirdy ddree omird@2cafttidgelrB vies ghbdtced8Dn ne when
the coupling 150 engages
developing position with the rotary member C which is
not rotated, the coupling 150 is engaged with the
drive shaft 180. The receiving surface 150e is in the
state engageable with the pin 182. Or, the receiving
surface 150e engages with the pin 182. The receiving
surface 150e is pushed by the pin 182 for receiving
the force from the rotated drive shaft 180. By this,
the receiving surface 150e receives the rotational
force from the drive shaft 180. In addition, the
receiving surfaces 150e are equidistant from the axis
L2, it is the surfaces of the projections 150d which
diametrically oppose to each other, and face in the
circumferential direction.
An entrance portion (recess) 150k is recessed
in the direction of the axis L2. The entrance portion

150k is formed as the space between the projection

150d, and the projection 150d. In the case where the



with the drive shaft 180, in the case where the drive
shaft 180 already rotates, the pin 182 enters the

wepinamas’ porti on 150k to push the receiving seet/arRe09/065375
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15Ce. By this, the coupling 150 is rotated. The
rotational force reception surfsace (rotational force
recei ving portion) 150e nay be inside of the driving
shaft receiving surface 150, O, the receiving
surface 15Ce may be di sposed at the portion which
outmiawrel | shapfro) B2Q etk faonre die, randiwheny she feoe15@ 190
the direction of the axis L2 . In the case where the

r eTeJad ey wiEl delee 16CGeve sshi Bpob@Qr | Hsi dee ostatre that
recei ving surface 150f, the entrance portion 150k is

al e diaposkdne ndi e ePuRtRd reR of R O sFY d&%mki%b‘cr mhe
ot her words, the entrance ortl on 150k]r%Qs]kthe rece

arki T sLR <PHRES | e R ofat e Rekt bort of Ak ©
f 15 d b h
LSEEL, e USEE e T VEIRETY 6 FHic.
d h
TP St MEa BT 0N WHEC T I 0 P rl%ﬁ.%s%r addif

V\ﬁ?ntﬁ@edlp{@é e&ﬁé?f‘sl Od; , Heg e, c1he xﬁl’?&?éstHQYdP}?ve
the ol

e penetrated in the direction of the axis

or JRyrhavgn tAer £04 PR POFEs ONehd tpl s §@2|§1ﬁ@@£§rt’héf
the recess is a space regi on whi % i s between the

Pré&eedn @ spd Bon Ak | to Wohéh behsatésé aeing ysuffabe

pin 182 can be entered into the region in the state

t B304 he Byarttriisdgec e icoupdlinieed 30 itsheratattard). néheer C
The free end of the driving portion 150b is a
rotational force reception surface (rotational force
receiving portion) 150e may be inside of the driving
shaft receiving surface 150f. Or, the receiving
surface 150e may be disposed at the portion which
outwardly projected from the receiving surface.150f in
the direction of the axis L2. In the case where the
receiving surface 150e is disposed inside of the
receiving surface 150f, the entrance portion 150k is
also disposed inside of the receiving surface 150f. 1In
other words, the entrance portion 150k is the recess,
and is disposed inside of the arc portion of theA
receiving surface 150f, and between the projections
150d. In the case where the receiving surface 150e is
disposed at the portion which outwardly projects, the
entrance portion 150k is the recess, and is disposed

between the projections 150d. Here, the recess may be

the hole penetrated in the direction of the axis L2 or



spherical surface, so that irrespective of the
rotati onal phase in the cartridge B of the gear 147,

W0 2010anM4ADVE between the rotational force tranBei/aR20089065375
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angul ar position and the pre-engagenent angul ar

position (or the di sengagi ng ajgul ar position)

relative to an axis LI (Figure 10) of the gear 147.

Here, the rotational force transmtting angul ar

position is a first angular position. The

prreen gagresrente dnofem postionn il dsesondfaupdrar 1f the
position. The disengagi ng angul ar position is a third
anerRES?s posia | IPACE NCeHECTH | WULER at 2dbekaaph ethe he

driving portion 150b is provided with a spherica

r REPHE Flgt Pt t 10 158 Anhildh s e sBGisiartary if the
axi s. f%éixin hole.15 co-axjal with the center]ipne
ofPThel B | AP OTTF STCL5OB T oL Y T RbA Thd fhestate
fiohng holech s, penelrated Ru,h08q! LANSMSTIONR) helitr c.

Fu er nor e fving portion 150b 7's provide

a CylindrEgglf&%@uE%HiBQ.E%%tHQHR%%%% %&%qgnapﬁgﬁ;qs a

the axis at "the position whic ses to

i ngsr oedi af e POFLEON do0thadherregpbat ing perehen 150
I's engaged with the regul ating portion

acESrAPLst 4 NGRS & OTn 160D a@sritidigbendescehdegear 147,

hereinafter (Figures 12A-12D) . By this, the inclining

di tectdawmaode tihetweds tiZe of ot diei cwapl fogce st ragsihat efing

The detail thereof wll be described hereinafter. The

c capd i hygr Ixds hiasomnandt gy apreotengigerenn ahgglar

enbodi ment however separate driven portion 150a,
position (or the disengaging angular position)
relative to an axis L1 (Figure 10) of the gear 147.
Here, the rotational force transmitting angular
position is a first angular position. The pre-
engagement angular position is a second angular
position. The disengaging angular position is a third
angular position. In the illustrated example, the
driving portion 150b is provided with a spherical
retaining portion 150i which has the axis L2 as its
axis. A fixing hole 150g co-axial with the centerline
of the driving portion 150b is provided, and the
fixing hole is penetrated by the transmission pin 155.
Furthermore, the driving portion 150b is provided with
a cylindrical regulating portion 150j co-axial with
the axis L2 at the position which opposes to the

intermediate portion 150c. The regulating portion 150j

is engaged with the regulating portion accommodating



i nternmedi ate portion 150c, and driving portion 150b
may be connected. Qther various structures are usabl e,

whi10/024455 satisfactory if the integral operatPONIR2009/065375
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possi bl e as the coupling. In addition, the coupling

150 is provided with a circula flat portion 150« and

a circular recess 150z at the center O of the flat
portion 150k at the free end portion. A rotationa

force receiving portion 15Ce projects fromthe edge of

t HROFT N pbe 9% obs 150 apdde eyl opposerebnabedr of hbgures
|nterp03|ng the center of the flat portion 150

Pr PR and®Ys S theh IRHEMING Feradid ar &F difip axis
h ded h th t I
pefg%'pc?%“ Rt et r%%’éia%%%“%ia?%qﬁerﬁbeaé%”a oSt
15CE%%sbgrgV|de Mﬁth the ¢ cylar flat portion 150k,

e ciTeurar ?%c%%%eﬁ% prOV|ded at the center of

the flat rt'gﬂpggﬁéblg%r%as ﬁyéd¥yf'§y}dg%g$én@ﬁ

not be enp oye in the case ‘Where t

rof 1 4 Olnioesd Smé ¢ tlﬁ‘@wé@éf‘%’eﬂ?@ﬁ@@é @r%ﬂi‘gﬁof‘@léﬁoY\@Oa,
in the present enbodi nment is preferable to provide

t henfé b it ONpdBXoRELTUSES MENI £ 1ei £QUPS +HPod SDSbIS
engaged with the drive shaft 180, the engagenent is

sthdy pereomsstred. AxHw@s advpwestingthres are usable,
her ei nbefore, the coupling 150 as the rotational force
triamsmit tisngsparsfastosedi f orthe henteyed bpopgrearioni dyge
B . The cartridge
possible as the coupling.
In addition, the coupling 150 is provided with
a circular flat portion 150x and a circular recess
150z at the center O of the flat portion 150x at the
free end portion. A rotational force receiving portion
150e projects from the edge of the flat portion 150x,
and they oppose to each other interposing the center
of the flat portion 150x (Figure 6 and so on). In
other words, the free end portion which is provided
with the rotational force reception surface
(rotational force receiving portion) 150e is provided
with the circular flat portion 150x, and the circular
recess 150z provided at the center of the flat portion
150x.
Here, the flat portion 150x may not be employed.
However, in the case where the rotation axis of the

rotary member C swings as shown in the present

embodiment, it is preferable to provide the flat



B is mounted, and disnmounted with the novenent in the
direction substantially perpendicular to a direction

wokoizi4axi s L3 of the drive shaft 180 rel ati vVRCT/@P20002065375
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mai n assenbly A of the el ectrophot ographic inmage

form ng apparatus. In other wopds, the cartridge Bis
moved in the direction substantially perpendicular to
the direction of the axis L3 of the drive shaft 180.

The drive shaft 180 is provided in the main assenbly A
. et car t Y5 QB dssproveniethen ¢durl tegul 20 | b9 empdbeed
160 which includes a permtting portion 160b2, and a

r ettty dfieonihaithgl Hor tilm as@Icnamle beretitl ngore
portion 160b2 permts the revolution of the coupling
158 3RFantial ly. The regul ating portion 160bl

trict [ i nat i | It f th
coupl i ng $5012PnPFRE SEREE DG ERE AEGHCAEYng Bor ti on

1901851 400y 8 of et o e, posIL oRedLn Lo, per 11151 05

portiton fe tegulat i ng portion

t i | ;
A b et L

(retad hAhPA ! i dPGhouieh LRELK eC8SSmdw&¥e@ in the
t heone-end portion of the spherical portion 150 wth

r espestt 16nh theod gt 14 Pabe chéeeid@a 6f té he §oEEEt N
150. The recess 150z is provided at the one-end

post i ttie i dideld angi thueli dved veli slectt on8 0 Thel sphes i €al the

portion 150 is provided at the other end portion

oppsn tasdemm ¥ e ohetlende pactrgrhoiberapitessind@z i s
forming apparatus. In other words, the cartridge B is
moved in the direction substantially perpendicular to
the direction of the axis L3 of the drive shaft 180.
The drive shaft 180 is provided in the main assembly A.
The cartridge B is provided with a regulation member
160 which includes a permitting portion 160b2, and a
regulating or confining portion 160bl. The permitting
portion 160b2 permits the revolution of the coupling
150 substantially. The regulating portion 160bl
restricts an inclination angle position of the
coupling 150. In the state that the requlating portion
150j as the projection is positioned in the permitting
portion 160b2, the regulating portion 150j is not
engaged or contacted relative to the regulation member
160.

The coupling 150 has a spherical portion

(retaining portion) 1501, and the recess 150z at the



engaged with the drive shaft 180 in the state that the
cartridge B is nounted to the main assenbly A . The

w@ouph24g7 150 has the projection 150d. The pr oPEDIR20008065375

150d oppose to each other interposing center of the
recess 150z O (rotation axis) s3and they project in

the direction away fromthe spherical portion 15G in
the longitudinal direction LI. In other words, the
projections project in the |ongitudinal direction at

t hen¢ Terd apeil b onet ehlde pephebAC:h PAEtLiongl bUdi wath
direction 15Qd. The projections, 150d receive the _

r of2fPefal te oblee tepwdthdinetv@iERaFiongefi kheheoyphing

th the cartridge B i s mounted top the main assenb
A D56 e oo <98 T 1R 1S FBGIAR 4 S PT Qe

DRLESR TR OURh 10,20 13 e Lo IS iion
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At . pr of ect s _
ot E ot ey O FEaeT oiRieRcht Bl 2PPhet Dehdinr ey 1

di ne The | |
TOyaLe: Do IESR Lhe BEETLAAI BO-pOCL ] ORHOORZILY 1a0z s

per tting the substantial revolution o I Ng

150n g 2hey thec i egéd g+ Dge POREEON1 460bh tRE segubathlg the
the Tnclination angle position of the coupling 150

i nthecsiage shas mbencodptbnghdShais avsatlelyt. t e

cartridge B . The coupling 150 includes the a

pl coabl iyg ol 5Pinss (tlod apronattionce50dansttid tomg) parigns

and projection) 155 which outwardly project fromthe

sphefd capppoet toned Sl ot heer poséngos hegspaéetécapf the
recess 150z O (rotation axis), and they project in the
direction away from the spherical portion 1501 in the
longitudinal direction L1. In other words, the
projections project in the longitudinal direction at
the free end of one-end portion in the longitudinal
direction 150d. The projections 150d receive the
rotational force from the drive shaft 180 in the state
that the cartridge B is mounted to the main assembly A.
The projection 150d is provided in each of the
positions. The coupling 150 has the regulating portion
1507 as the projection which projects at the other end
portion of the spherical portion 1501 in the
longitudinal direction. The regulating portion 1503 is
movable between the permitting portion 160b2 for
permitting the substantial revolution of the coupling

150, and the regulating portion 160bl for regulating

the inclination angle position.of the coupling 150 in



portion 150 between the projection 150d, and the
regul ating portion 150 wth respect to the

wo ongioz4487 nal direction of the coupling 150. Ap@i/oP2088065375
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transmts the rotational force received by the
projection 15Cd fromthe drivegshaft 180 to the

devel oping roller 110 in the state that the cartridge
Bis mounted to the main assenbly A. In other words,
the pin 155 is engaged with the rotational force

r eideptsat s uriacetfe oteupbirg o0 cks thewspedted the
portion) 147h to transmt the rotational force to a
reeef Wi HPS B face 147h. By this, the gear 147 rotates,
to transm.t the rotational force to he develo _n%
rol | er 116PenhFOYEH 1Re 100 dRGEEESp I npﬂl'ifé t R

gear 14 the rotatijonal for

t r%&f%ﬁn Z{%%a?bo d?‘l]fe g%‘b? yFﬁ%n?%ﬁ%}n%l%aﬁl‘r o?fé‘ﬁ t he
sec Ieal )Dof5t>$ 8%%5 hglogpﬁ?f éd'{% Ferg. hbe

nc’}udl hal’ ditect |on 0TS dlrected

by%ﬁﬁ‘fr{%e . egptl’,Pén tf@ofrﬂl%h%&é‘l&c?%é rﬁméf‘fcéi ee

ating portion Fur t hier nor e

COMPH 6 1D60{ @éﬁ@@éﬂtﬂ?@'§§é‘ﬁ@&tiéﬁt1@@<ﬁ“9ﬂdl@% at

the free end portion which'is provided with the

Pro¢ ®et 4 ©nd 588kt Ihe 18CLSHi A e sSe Pt OV delde at  t he
center Oof the flat portion 150x. The projection 15Cd

prjpegisudiom tderedgeomfof hehd | @upbitig on5A508 paind 155

It opposes relative to each other interposing the

centamsiiod tihe fowatporal ofiorce received by the
projection 150d from the drive shaft 180 to the
developing roller 110 in the state that the cartridge
B is mounted to the main assembly A. In other words,
the pin 155 is engaged with the rotational force
reception surface (rotational force transmitted
portion) 147h to transmit the rotational force to a
receiving surface 147h. By this, the gear 147 rotates,
to transmit the rotational force to the developing
roller 110 through the first gear portion 1l47a of the
gear 147. 1In addition, the rotational force is
transmitted to the supplying roller 115 through the
second gear portion 147b of the gear 147.

Here, the longitudinal direction of the

coupling 150 is directed by the free end of the
projection 150d from the free end of the regulating

portion 1507.

Furthermore, the coupling 150 includes the



150x. Here, the projection 15Cd is di sposed on the
phantomcircle C about the center O. In addition,

wa beooegst ati ng portion 150 has a cylindri cal PGNaMRe09/065375
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Referring to Figures 8A-8F, a devel opnent input gear

147 which supports the coupling 150 wll be described.

An opening 147g 1 or 14792 shown in Figure 8A are the

groove extended in a rotational axis direction of the

driving input gear 147. In nounting the coupling 150 a

r atiatdwled floateeraem 130nEhi the rores | omdl péoF ben

transn1tt|ng part, and projection) 155 enters the
Hyst S emAvisted 47D R RFAMHT 5P okdPiln i@? recess

anes in the opening 1479 1 or 14792, By thjs, th

ouiﬂ%rﬂgs TEP TR R bl e DSRIE (RS ot | st EP%Weon

I r I' es ?‘: :etpar?? uel %')Ogﬁoalé)?éigg)rﬁgne%*én 5p 6:21 | rrent
| o p%éar 9 Tkt e S8 é%ﬁ?%f%% Harepch

g%ﬁc{lﬁ s ﬁ&% upstreansi de of the ppepi ft’hggn

provi ded MAth the rotatio orce
eption surface (rotational force transmtted
portlon) 147h (147hl or 147h2) . A side of the

transm ssherepi Rher pratjieeabnf 050a tisads Bisblisied opakthk

155 of the coupling 150 contacts to the receiving

suHateord Atrc By ¢hispotithethe center 0. In addition, the
regulating portion 150j has a cylindrical shape.

Referring to Figures 8A-8F, a development input
gear 147 which supports the coupling 150 will be
described.

An opening 147g 1 or 147g2 shown in Figure 8A
are the groove extended in a rotational axis direction
of the driving input gear 147. In mounting the
coupling 150 a rotational force transmitting pin
(rotatiénal force transmitting part, and projection)
155 enters the openings 147gl or 147g2.

The transmission pin 155 moves in the opening
147g 1 or 147g2. By this, the coupling 150 is movable
between the rotational force transmitting angular
position, and the pre-engagement angular position (or
disengaging angular position) irrespective of the
rotational phase of the driving input gear 147 in the
cartridge B.

In Figure 8A, and 8D, the clockwisely upstream



rotational force is transmtted to the devel opi ng
roller 110. In other words, the transmtting surfaces

wa4oib/ 034457 147h2 are the surfaces crossed to theCT/JP2009/065375
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rotational direction of the driving input gear 147. By
this, the transmtting surfacegd7h (147hl or 147h2)

i s pushed by the side of the transm ssion pin 155 to
rotate about rotation axis LI (Figure 8B) . Here, the
axis L4 is the rotation axis of the gear 147. As w |
bes Hée co ¥ bl hepeniad tb47 {he/Sbupri %@M%b is provided
wWth a gap between the pin (rotational force

t rhist ¢ n@%?%?nqlssf%% FeecPbiaR| snafa¢er ce

?f%?faria“ﬁq £S5 e éﬁﬁﬁ%ﬁl’]‘?‘*’fecﬁ%éﬁv%&?%i “PLa7hy or
af%.? AR SELECIT 41 aﬂ”ﬁa'r?ast“hlysss;alﬁanndéﬁ LTI TS g
15

P féenPP%ﬁ§Rﬁ%@l$$d$£Ppghiyg S8+ £8 i@gﬁiiﬁ& 9£Ot e

cart ridge ere e coupl Irng

§éﬁ@§@£§ t8& the subsiaptd aélhyfgéé @Iwﬁct NS his, the

ative to the rotation axis has "been

de§&t€é@§§n£@r £bpbef 0f etrér'i‘srﬁf'@té&l ate m@t déP&loping
cartridge B is nmounted to a rotarynenber C the

coppliag 150. r empiotetert R ddy atirenal r froyncier firamdiefaces
drive shaft 180, and transmits the rotational force to
t heda dlevel opl 49h?2 obtertid Osahacssipprysagdr obl ehe 115)
The coupling 150 has the rotational force reception
surdoeeidnde fbrecetenvohgtihvdedrovangonaput ogearfidm By
the drive shaft 180 by
this, the transmitting surface 147h (147hl or 147h2)
is pushed by the side of the transmission pin 155 to
rotate about rotation axis L1 (Figure 8B). Here, the
axis L4 is the rotation axis of the gear 147.
As will be described hereinafter, the coupling
150 is provided with a gap between the pin (rotational
force transmitting part) 155, and the rotational force
reception surface (rotational force transmitted
portion) 147h engaged with it (Figure 8D) so that it
can incline in the substantially all directions
relative to the axis L4.
In this manner, the coupling 150 is mounted to
the longitudinal end portion of the cartridge B.
Therefore, the coupling 150 is inclinable in the
substantially all directions relative to the rotation

axis L4. As has been described hereinbefore, in the

state that the cartridge B is mounted to a rotary



engaging with the pin 182, and the pin (projection)
155 for transmtting the rotational force received

wao boionogfast he recei ving surface 150e to the deveCDpr200/065375
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roller 110. The pin 182 is the rotational force

appl ying portion. The rotational force reception
surface 15Ce is the rotational force receiving
portion. The pin 155 is the rotational force
transmtting part. The pin 155 is engaged with the

r onemboRal flor ceovrbinyi bh0 SLEEALEEE r bhat Fepalienrte
transmtted portion) 147h to transmt the rotational

f of @EC® of ¥ PR F%%e@%%ﬁ% ghpihct84q7andpyranseits nkhgear

147 h I

devRt SpLoieEt of TS i‘*s’ﬂ%”%%Lﬁ%néf%r%‘:‘ir'm????li;%%?%@"f?aﬁ
147 th 14 Th t at I

tr%ﬁ%o H‘ré% ?eﬁ%{e gh ri.lﬁg ?ochorhairﬁg{ﬁrhoausght}}ene

S f&PQtE lpP égna% Bt?% t?&rg ak %%é% ¥®§nr£g§1v1ng

ary ne r ot e COUp I nNg contacts to

t h@h&'rf&@a@{‘é‘rﬁél 1§9réé‘ REGRT fROCE WL hsh he mDyenppt of
the cartridge B. By this, the coupling 150 noves” from

t hen 5 &1 £HIRDENENEe 3PON| 882 POsShéli BRet BihiheproY att 068l
force transmtting angular positionwth the novenent
of 16hefepuptangmib0ihg the petatiohay portéonededhed
fromthe regulating portion 160bl. By this, the
cotulptough 160e opposesitg shefdceveS8hatd 186 devedbopine
the rotational force fromthe drive shaft 180. And,
whealiee 18 ar yheerbier 187 urs Hére rtateiorfalomiqtre

position in which the coupling 150
applying portion. The rotational force reception

surface 150e is the rotational force receiving portion.
The pin 155 is the rotational force transmitting part.
The pin 155 is engaged with the rotational force
reception surface (rotational force transmitted
portion) 147h to transmit the rotational force to the
receiving surface 147h. By this, the gear 147 rotates,
to transmit the rotational force to the developing
roller 110 through the first gear portion 147a of the
gear 147. The rotational force is transmitted tb the
supplying roller 115 through the second gear portion
147b of the gear 147.

When the rotary member C rotates, the coupling
150 contacts to the drive shaft 180 in accordance with
the movement of the cartridge B. By this, the coupling
150 moves from the pre-engagement angular position to

the rotational force transmitting angular position



opposes to the drive shaft 180, the coupling 150 noves
fromthe rotational force transmtting angul ar

w@oEoN2@n7 t 0 t he di sengagi ng angul ar posi ti on PET/JP2009/065375
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accordance with the novenent of the cartridge B . By
this, the coupling 150 di sengages fromthe drive shaft
180. A s shown in Figure 8B) , the gear 147 is
provided with a coupling nounting portion 147 j which
accommobdates the drive transmtting portion 150b of

t hel douphe nevstentThet nbluat ¢ige bbrd i bP0 147 the
provided with the retaining portion (spherical .
pOPEFhY t hay ko prtaizgn - 1A% 45 1 1R LR evRYie i pglngeportion
di sengagenent, from.the gear, 147, of the acco dat ed
t rEPEN ¢t ifYg SEer &?elmplﬁin@;#éosgagosae%éa%ﬂme

' Ll ' h f_fixi | i 150
‘st L LSt TalU P, sLep ol 1xing, b, coupl g
X33 di [ T t ] L.E] '
oL O TN U ASTALLR PRGIAOR. 150N e

o Thserte | 47 |
(omnet i eal har O AER L T ot PERE rapars ! o0

D156 5b 881 6 SANOf af ge Cih st e LONStERHt 8SupYihbelsHShes
edge lines 147m (147m -147m4) of the retaining portion

l4fKom | thoOt Refa s sls] Bof € at ramsift Zong BSulsr
satisfied. In accordance with the insertion of the

t reeshi 1 dm nigo potid | dhs divddg i Mt @t hagr poo & 1 bhod 47k
accordance with the movement of the cartridge B. By
this, the coupling 150 disengages from the drive shaft
180.

As shown in Figure 8B), the gear 147 is
provided with a coupling mounting portion 147j which
accommodates the drive transmitting portion 150b of
the coupling 150.

The mounting portion 147j is provided with the
retaining portion (spherical portion) 147k (147kl-
147k4) for preventing the disengagement, from the gear
147, of the accommodated transmitting portion 150b.

Figure 8B is a sectional view illustrating the
step of fixing the coupling 150 to the gear 147.

First, the coupling 150 is moved in an X33
direction. Then, the transmitting portion 150b is
inserted into the mounting portion 1473. Before the
insertion, the diameter ¢Z6 of retaining portion

(spherical portion) 1501 is larger than diameter D15



(147kl -147k4) is tenmporarily retracted radially
outwardly of the gear 147 by the elastic defornmation

W0 b@noofs57 By this, the transmtting portion 15PGT/ER20095855375
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inserted into the nounting portion 147 . In other

words tenporarily, the relatiofpof D15 > Z6 is
satisfied. When the insertion of the transmtting
portion 150b to the nounting portion 147] is

conpl eted, the retaining portion 147k (147kl-147k4)

el 4Bigent| §Atebbr ke Firebet oprdtitntedhey wWoedsnshde
relation of Z6 > D15 is satisfied. Then, the retaining
nefBee 1beepslimeftedmninldmdyi pEcEpBnreraiRéndrPoRELon

X33, _and is fixed to the gear. 147. Here, the outer
di hftker T Gtiek MOTHT veh TAAT N 1B0£ G & St 1467
t han thﬁ di,aneter D16 of an opening 156i of the

r et AFhf beﬂﬁnber_156. In other words the relation of
D16 > Dl O4 s af’cﬁ%to'traa'ﬁu%de vﬁéhls’%tﬁeSf' |95 Jelatd on,

in the state a € cou ng 1 I'S Tnserted into

th : t I i : [ t ed
L T

| ngefhion1 Bk he; set ahpbPgrieybeLt rhbecg! ashigahy
deformation ofretaining portion 147k (147Kl -147k4 )

ragehd ¥yd oyt var thef géhe ugarbld¥hesephsvest @dfoByation
this, the relation of Z6 > D15 is nmaintained. In this
stahereefen By tihies cases whetresri et frof geodtnidrhel 50b can be
direction opposite fromthe inserting direction is
apphsedted iheocohpl hogntibdg phetdosehddgenein afheathe
coupling 150 fromthe gear
words temporarily, the relation of D15 > Z6 is
satisfied. When the insertion of the transmitting
portion 150b to the mounting portion 147j is completed,
the retaining portion 147k (147k1-147k4d) elastically
deformed is restored. In other words the relation of
Z6 > D15 is satisfied.

Then, the retaining member 156 is inserted in
the direction of the arrow X33, and is fixed to the
gear 147. Here, the outer diameter D10 of the driven
portion 150a is smaller than the diameter D16 of an
opening 1561 of the retaining member 156. In other
words the relation of D16 > D10 is satisfied. By
satisfying this relation, in the state that the
coupling 150 is inserted into the gear 147, the
retaining member 156 can be inserted into the gear 147.

As shown in Figure 8C), by the insertion of the

retaining member, the elastical deformation of



147 can be prevented. In addition, the force in the
direction opposite an inserting direction is the force

WO p01X8244681 r ect i on when the coupling 150 (transPCT/ar200p/065375
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portion 150b) di sengages fromthe nounting portion

147) . This is because, the trgnsmtting portion 150b

is contacted to the retention surface 1471 (14711-

14714 (14713 and 14714 are unshown) , Figure 8B)) of

the retaining portion 147k (147kl-147k4 ), and the

f uretRin iy cpeption keskr (b4 el -Thékdburadihgl porenbrard
147 j is provided inside of the gear 147. By this, the
coRibl iRy 95 the HeaPrauTnERd- t Y il nitdly nenisgrion of

156 _are unified to provide a drive unit U (Figure 8C
5ot B Qure TBE S ELRCR: st TP Mgt serhg: the

r et ai ni neanr 56 as.mﬁ#l be. descri bed herej nafter
i it FURRET N aECBCE ool T1G TEESTRT Y PBPCT bhe 1572"
. . _ 1c Ce . N
O EeyFHBPOLLLN0: FREDEDy LEL, 685,08 L] KB A e 150,

fi5&@9H£Q@n%%%é%%%@gofeﬂﬁgrcééﬁli?gtﬁ§09§fém1égeiEeéPe

step descri ve is omtted. In nmounting the

COLpy | &gh 150 gsevbhtede desdbad Jigr aiHafddicd G the
devel opi ng device frane(cartridge franme) 113, the

CodiPté 1gi 618t pPd H Pt POdth | DisdbTan§f di hecsUPROL & tige force

menber 157 is inserted into the gear 147 (Figure 8F)

| nint he34tat reshoom winerki ghie ec8kplihe 80 ai nragspodrtiog

157a prevents the radially outward el asti cal _

depor aen ohS©P) tdhieseryadas nfrporthenmdurking portion

(147kl -147k4) of the gear 147. By this, the
1473. This is because, the transmitting portion 150b
is contacted to the retention surface 1471 (14711-
14714 (14713 and 14714 are unshown), Figure 8B)) of
the retaining portion 147k (147k1-147k4), and the
further movement is restricted. The mounting portion
1479 is provided inside of the gear 147.

By this, the coupling 150, the gear 147 and the
retaining member 156 are unified to provide a drive
unit U (Figure 8C, 8A and Figure 16B)}.

As shown in Figure 8E, the retaining member 156
as will be described hereinafter which functions as a
coupling retaining portion 157a of the supporting
member 157 can be unified with the supporting member
157. 1In this case, the step of fixing the retaining
member 156 to the gear 147 in the step described above

is omitted. In mounting the coupling 150 as will be

described hereinafter to a developing device frame



retaining portion 157a prevents the di sengagenent of
the coupling 150 fromthe gear 147. A function of the

WO eq1afopd4sy portion 157a descri bed above is t hePGHIMR06E065375
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the function of the retaining nenber 156. The coupling
150 i s novabl e (pivotable) betdyeen the rotationa
force transmtting angul ar position, and the
di sengagi ng angul ar position, and between the
rotational force transn1tt|ng angul ar position, and
t hecarter edgpgerame) ahbdil athposewp bing nretheligeag nartion
Retalnlqg portion 147k (147kl-147k4 ) restricts the
ofNe heuRRRPE 1 MY NSPEH the HF rbesebredfixga the

relatlve o the gea 147 I n.other wo , the inside
cdife iH szm%L Lad e e s i pre eF,

f D15
R e HorS G R SR Pl Tabee Ly

L IREC 2, 80 0 AL A0 ErOeR 4 b o

deyﬁxgpp?mk 7]943it+f’nt1§£' Sdr 9ERT p?@é't‘?ﬁ) L4k

and t he supplying rolTer gea portion cond ‘gear

Poféﬁ@fﬁlﬂ?”ﬁbrtﬂ@n COLPA | B dO0: & St DAL 8&hd Hgdhent of
i nside of the gear 147.The coupling 150 is nounted. By

sugle acSip UDAdIr BS0 af €SPt hegge@tint4Ng H riuciddieond of the
conpact. Simlarly to the projection 15Qd, it is

desd ttai end had rai st B 7ondd s ¢ ot loed tdlaosen 1 4 i tige ssihaces
(rotational force transmtting part) 15Ch 1 or 150h2

di amet furet 19n opbosles veta heisameenbexuher ence.

The coupling 150 is movable (pivotable) between
the rotational force transmitting angular position,
and the disengaging angular position, and between the
rotational force transmitting angular position, and
the pre-engagement angular position in the gear 147.
Retaining portion 147k (147k1-147k4) restricts the
movement of the coupling 150 in the direction of X34
relative to the gear 147. In other words, the inside
edge line 147m (147ml1-147m4d) of an opening has a
diameter D15 smaller than a diameter 726 of the
retaining portion 1501i.

As has been described hereinbefore, a bearing
portion 160a engages rotatably with the gear 147
(rotatable member) which has the development gear
portion (first gear portion) 147a, and the supplying
roller gear portion (second gear portion) 147b. The

coupling 150 is mounted to the inside of the gear 147.



By the unification as described above, the coupling
150, and the gear 147 can be treated as a unit. By

wao bits/024€a5handl i ng at the tinme of assenbling theCT/JP2009/065375
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coupling 150 to the cartridge B is easy. Therefore,

the i nprovenent of the assenblgng property can be
acconplished. If strength of the retaining portion

147k is sufficient, the retai ning nmenber may be

omtted. As has been described hereinbefore, the

colipe | PeuRbONg sl hduhs edownt e doarsudy,a stnuriiuze, a
rear end portion thereof is revolvable inside of the
geBPUR bR Gt BAYRE HegbeFyuaiyyre ohf 2 heCEBapt+ ngSlI‘Slel%I‘b]e)S to
not dlseng e fron1éhe gear 147. ther words t

cob%?iﬂﬁo %%thﬁg th dre%%lh?nﬁeﬁbF?Pgﬁ FQ@Ee?uE%Fatlonal

t 150 t hat d_.the f d
PoForeR) Fﬁa?ﬁ%ffsh@Staa¥ﬁ%?ed TrEberoRiehi FRBtRon of

th@ ;‘érﬁl%fi %Selﬂf COUpL | ?90%5956§§ §g§%8£§9ca P?I ﬁ' :

(rotationa } andi t i hg par prOJec S

t hg, 5&%%3%@9&9@' Ept @t OrLAge ! ongi tudi nal

direction fromthe retaining portion 150 . The

novenent @fy tthe reliaifidtd ROMd QR skaG@pdPWaidd, hene
freeend portlon Is regul ated by the retaining portlon

1l4dkupByngutho} hengt thst yegr 1he e@upbengrevysli 89 a

structure is conpact. The free end portion of the

coupit ng BbGhiss t hee tedrdE by Gt apiposteisnd oo f hes ghmlyvleing

shaft 180 (side engaged with the drive shaft 180) in

t hehetatepthag 150 to the cartridge B is easy. Therefore,
the improvement of the assembling property can be
accomplished. If strength of the retaining portion
147k is sufficient, the retaining member may be
omitted.

As has been described hereinbefore, the

coupling 150 is mounted to the gear 147, so that a
rear end portion thereof is revolvable inside of the
gear (rotatable member) 147, and the coupling 150 does
not disengage from the gear 147. In other words the
coupling 150 has the retaining portion (spherical
portion) 150i so that the movement toward the free end
portion in the longitudinal direction (direction of
the axis L2) of the coupling 150 is regulated. The pin
(rotational force transmitting part) 155 projects in
the direction perpendicular to the longitudinal

direction from the retaining portion 150i. The

movement of the retaining portion 150i toward the free



the cartridge Bis nounted to the rotary nenber C .
The rear end portion is the side opposite fromthe

w0 e@e/oenad’ portion, and is the side at which theCT/JP2009/065375
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rotational force is transmtted to the devel opi ng

roller 110 (side nounted to thg gear 147) . Referring

to Figures 10Al-10A5 and 10B1-10B5, the description

will be nade as to a range of the novenment of the
coupling 150 relative to the gear 147. Figure 10 is a

vi e shovk heon aisonnegul abadsbat éhisetnméani nivg gt iy 147k.
and the coupllng 150. (al) (a5)_of Figure 10 is a

vi By, seeh stdem $ e RieuEe s ckhe oFO WP L inG Byl RmaErugoure
and (bl) - (b5) of Figure 10 is a perspective view
thé?e%ﬁmpﬁ% shomn in Figure 10, the coupling 150 is
nounted s

t th t at 2 th f
"neline i ha | Erger Sty e hr axéglﬁteo heLipds 1p§ is the
Th aft_180 nbl A
T RE AT e g b | 2o LAY GEFve 0 oft?%*é@rﬁfary g
f
predit%rn1né§? gﬁévgr @'éh%?@ 1§0PrPH|ﬁ§ yéﬁaﬁget at

position In the mal n asse A so t

itehs cotelalbe. g The HEiNEghabtt 180rbSaf{ XREbOr Cc. The

themai n assenbly A so that it does not nove in the

di fegt | Ofd spbst Ban | 84 | yhPes peadbspbaité ofthe £19¢ at+oa
axis thereof. In other words a rotation axis of the

dréne sbefiodSlamerisetidoesidotashiiich ntideretaetdhan

substantially perpendicular to the rotation axis

t hBoeod . i Fhieramswet sddf to 180 | denel opbugt edl teral 10
(side mounted to the gear 147).

Referring to Figures 10A1-10A5 and 10B1-10B5,
the description will be made as to a range of the'
movement of the coupling 150 relative to the gear 147.

Figure 10 is a view showing a connection state
between the gear 147 and the coupling 150. (al) - (ab)
of Figure 10 is a view, as seen in the direction of
the drive shaft 180, and (bl) - (b5) of Figure 10 is a
perspective view thereof.

As shown in Figure 10, the coupling 150 is
mounted so that the rotation axis L2 thereof can
incline in all directions relative to the axis L4. The
drive shaft 180 is provided in the main assembly A at
the one longitudinal end portion of the rotary member
C. The drive shaft 180 is provided at the

predetermined position in the main assembly A so that

it is rotatable. The drive shaft 180 1is fixed to the



menber which swings in the direction substantially
perpendi cular to the rotation axis thereof with the

wo oq1an0y448enber C . The axis L2 is co-axial w tPCT/hE009/065375
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axis L4 in (al), and (bl) of Figure 10. Figures 10A2
and 10B2 show the state when tfae coupling 150 inclines
upward fromthis state. The coupling 150 inclines
toward an opening 147g. In this state, the

transm ssion pin 155 is noved al ong the opening 147g

( (& guras Rl aml B2)thatasita ¢esulnot theveolpl ting 150
inclines about an axis AX perpendjcular to the opening
14¥gE el g grittesst amiaze by BoBzend Hel kd%pt ¢ ngha spotation
inclines rightward. When the coupling 150 this

i hrﬂ%%%etsh?rrPQ%e Jrt REdGFal oFidSe & TS fdiicuch He

t ' 147 th in,155 | d. | he .. .

Oﬁiﬁ%”%fgﬁ T RS S HIITTE BT 155 5 Phe"T | Hrafion

t ' 55 ' [ S. ' Y_of i

R T L e R TR UL
08, 40, Shake bhak. Lhe GoURld ne 180 I hnald ned

1
downwar d, and the state of being incline

aArRSHoWN. wHteh COMPAE 019 45004 Nl i &iesi ostb s Hent P48 oNn

axes AX and AY. Here, the inclination of the coupling
150k #Serad COMDE Neth | 116 | et d ©Towfathe £19éBébONwE O UFIte

the axis AX, and the rotation around the axis AY. In

adthta 00, ménbesr di r edtheoraxiis e idi reectdxdmlshawh ithe axis

Fi gures 10A2
L4 in (al), and (bl) of Figure 10. Figures 10A2 and
10B2 show the state when the coupling 150 inclines
upward from this state. The coupling 150 inclines
toward an opening 147g. In this state, the
transmission pin 155 is moved along the opening 147g
((Figure 10A2 and B2). As a result, the coupling 150
inclines about an axis AX perpendicular to the opening
147g.

In Figures 10A3 and 10B3, the coupling 150
inclines rightward. When the coupling 150 this
inclines in the orthogonal direction perpendicular to
the opening 147g, the pin 155 is rotated in the
opening 147g. The axis of the pin 155 at the time of
the pin 155 rotating is the central axis AY of the pin
155.

In Figures 10A4 and 10B4, and Figure 10A5 and

10B5, the state that the coupling 150 is inclined

downward, and the state of being inclined leftward are
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and 10A3; 10A3 and 10A4; 10A4 and 10A5; and 10A5 and
10A2. In this manner, the axis L2 can incline in al
It has beR€I/JP2009/065375
described that the axis L2 is inclinable in al
directions relative to the axies L4 . However, it is
not necessary that the axis L2 is inclinable to the
predeterm ned angle in any direction over 360 degrees
to the axis L 4 . For exanple, the opening 1479 is
meteowe! atlibgelopuRilded i thd rEldaaf ebantt dhadincd@atiion
for exanple. Wth such a setting, when the axis L2

i RATHX ratdth¥e to the axis L4, the coupling 150

t at lightl bout _t h [ in_th .
e ho et LSS SER A 5 ety 135
det i, ned le. | l.y. By, thi th is. L2
TR T TS PIRTET ST el ahgr e 1ol atT Vet o PRextLs
s Ldhy {8 O DIEL 10K dér@ﬁrgé ayhinaLhe APt atyondlyition,
direction of the opening g can Pe selecteé)
Propes | s r &S 68 dLd. c fiS HRSc BELSn 886w PEY Figures 10A2

herei nbefore referring to Figure 8A-8F, a spherica

suid@ceoAS0 1 6Nt Acd S1004 } heoALt ndi 0oaSHr §3€e1 dAT land
For this reason, the couplingl50 is nounted rotatably
abpoi? I harcemier midhmefr,t hesphard aal i fiaed itROin lall
ot her words, the axis L2 is inclinable irrespective of
a gplwset vdns heeypatvd 47o thme faxt beklwor ds t he coupling
150 is revolvable relative to the axis L 4 . As wll
be descri Bé&dhaesr besaf Cescrilipegr ddatt dhengags tliFe is

coupling 150 with the drive shaft _
inclinable in all directions relative to the axis L4.

However, it is not necessary that the axis L2 is
inclinable to the predetermined angle in any direction
over 360 degrees to the axis L4. For example, the
opening 147g is made relatively wide in the
circumferential direction, for example. With such a
setting, when the axis L2 inclines relative to the
axis L4, the coupling 150 rotates slightly about the
axis L2 even in the case where the coupling cannot
incline up to the predetermined angle linearly. By
this, the axis L2 can incline to the predetermined
angle relative to the axis L4. In other words a play
in the rotational direction of the opening 147g can be
selected properly, as needed.

As has beeﬁ described hereinbefore referring to
Figure 8A-8F, a spherical surface 150i contacts to the

retention surface 1471. For this reason, the coupling



180, it is necessary that the axis L2 inclines toward
the downstream side with respect to a rotationa
walRo1en2446m X4, relative to the axis L4, imed BCEIBR009/065375
bef ore the engagenent. A s shown in Figures 11A-11D
in other words, it is necessargs that the axis, 12 of
the coupling 150 inclines relative to the axis L4, so
that the position of the driven portion 150a is the
downstreamwi th respect to the rotational direction X4
of Lyhels oranytadniera bl ¥ gopet 2the| eentareB2t v the
state that the axis L2 inclines relative to the axis
L4SPher e & @uJF%a%e ske?i onaﬁn \ﬂtéwrt At sal dmf 92%55242
of Figure 2 . t he struct escribed in

fo+%§ +%@bl?h%r %ﬁ%??ﬁbv%aﬂ a?s $2C shf f g ?%afh%47 In
te that th L2 b ntiall |
@ug&?%? 0105 X908 Sval iRy PO ha eV RSB hor e Lk ve
9 )
5 eSO A L reef*s widle JEUIBD B W inarter, in
th@r@éfSt$2dh§tégetﬁ@9é§u%f§ﬁgalgé'Ni@ﬂ Pﬁét&vaé5Qﬁaft

and 1 nterne portion 150c contacts to the end

el 161is andcd Hea SYPPRAE | Fle NBRDEI 1,15V ncThRe 8NBbRard
a4 may be set to theangle required when nounting and

depme ndbwills ©he 41 €s @ Nw 2S5 eABsYectiet €, at het saxbARM
possible inclination angle a4 is 20 degrees - 80

degt eestiont ke, caskanivée heo ptieseakienbodi iemeédidhnelpe
foregoing, it has been described hereinbefore that it

10 | sboptcessany ¢madgementaxi fd Bhown in Figures 11A-11D, in
other words, it is necessary that the axis, 12 of the
coupling 150 inclines relative to the axis L4, so that
the position of the driven portion 150a is the
downstream with respect to the rotational direction X4

15 of the rotary member C.

Figure 2 illustrates the state that the axis L2
inclines relative to the axis L4. Figure 9 is a
sectional view taken along $24-S24 of Figure 2.

By the structure described in the foregoing,

20 the coupling can also be shifted to the state that the
axis L2 is substantially parallel with the axis L4
from the state that the axis L2 inclines as shown in
Figure 9. The maximum possible inclination angle «4
(Figure 9) of the axis L4 and the axis L2 is the angle

25 that a driving portion 150a and intermediate portion

150c contacts to the end member 151, and the

supporting member 157. The angle a4 may be set to the



inclines downstreamin the rotational direction X 4
relative to the axis L4 imedi ately before the

w@ouph24g7 150 engages with the drive shaft 180PCTiE2009/065375
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regul ating or confining nmethod will be described. (6)
Angul ar position regul ating nmegvber Referring to

Fi gures 12A-12D and Figures 13A- 13G the description
will be nade as to the angul ar position regulation
menber (regul ation nmenber) for regulating the

i nehg e nee @i i eed | Wenfmewrt ERApR R AgdaBOUnt ingeon the
rotational force transmtting angular position is the
f iRBIN ARREBPLPosi ti on. The preengagenent angul ar

position is the second  angul ar position. . The .
i sengagi HE *&ngliPer TG MoROPS IPE (RidMadoraanale ol

position, According to the regulation member 160 of

Ehb® pf b5 E Eibon Merfe It Re® cBlpt 1o 450 CantPs Present
. . ot : P, I g ‘

(SR o h ol SRR (RS D e

Caﬁé{éfkﬁéf%fé 10 fg.lg ﬁ@@eégé rytﬂ§9b€ﬁecéxi§h§2

t
coupling 150 can be nmintained in the pre-engagenent

anguk B n P9Sh & 08K SELRNDL angell Abt POSERA DN AbSOibA % he
free state of the cartridge B . Therefore, when the

Caré T4 €i0ee B b St hd afgPort £dimhed i £xanpl e por&nt mé ended
novenent of the coupling 150 is prevented. This is one
of coinel 1 redral k@ bdregeds @ ct st acclos dingve oslanf enb®di merite
of the present invention.

regulating or confining method will be described.

(6) Angular position regulating member

Referring to Figures 12A-12D and Figures 13A-
13G, the description will be made as to the angular
position regulation member (regulation member) for
regulating the inclining direction of the.coupling
150.

The rotational force transmitting angular
position is the first angular position. The pre-

~engagement angular position is the second angular
position. The disengaging angular position is the
third angular position.

According to the regulation member 160 of the
present embodiment, the coupling 150 can be maintained
in the pre-engagement angular position (second angular
position) even if it is before the cartridge B is

mounted to the rotary member C. The coupling 150 can

be maintained in the pre-engagement angular position



Figure 12A is a perspective view of the regul ating
portion 160, as seen fromthe outside with respect to
wao beodongl t udi nal direction of the devel opi ng POT/IE009/065375
110. Figure 12B is a side view of the regul ating
portion 160, as seen fromthe eutside. Figure 12C and
12D il lustrates anot her enbodi nent of a configuration
of the regulating portion 160. Figure 13Ais a
perspective view illustrating the positional relation
bef feepnd hangelpri pgsibbonhndl tfellefieafron meaberof
2160 in the state that the coupling 150 is in the ]
r ot 2% GREFT 9Pt r dEHRRT IRy aYHbfigﬂatr DAt RS 1S
wi |l be described hereinafter) ..Fiqure 13Bis a
DeF EBRRRTTESH b | FHEEPLr i 7 oD beLRer oRar =Ref, PEnthe
bet .1 he upl. i 1 nd the regul ating portion
166g$§9%%£ %sgtgstﬁg$vgﬁgegbupling 150 is in the
5 Preengagementy anouRr JOosiHd Qr{-A%Mild éﬁ?%%%clwra!&%drding

hereinafter) . In addition, Figures 13C an

|1 tyshhabmpbienst el 68 OhelPec88aEt if¥entidnthe
retai ning menber 156 in the state of Figure 13A, and

Fi gure 13B:4gur@unenl3k iaS pReSREGid e ol &F the
illustrating the state that the
porégabat bndepegui ahetlc0f - hheseonpkrog 4HE& ousside with
positioned in a positioning portion (regulating
poréspadt 160bthe Figugeti@knas dipectspent pfetheew
illustrating the state that the regul ating portion

10 15@pvesoporgt rohkeri 10 he Piegute t314R) ora ivrel 60w of

Figure 13G is_a perspective view of the cougling 150
eng E}g@i%ﬁo,_as seen from the Outside.

BgeBCARtAtiRG PRy
Figure 12C and 12D illustrates another embodiment of a
configuration of the regqulating portion 160. Figure
13A is a perspective view illustrating the positional

15 relation between the coupling 150, and the regulation
member 160 in the state that the coupling 150 is in
the rotational force transmitting angular position (as
will be described hereinafter). Figure 13B is a
perspective view illustrating the positional relation

20 between the coupling 150, and the regulating portion
160 in the state that-the coupling 150 is in the pre-
engagement angular position (as will be described
hereinafter). In addition, Figures 13C and 13D
illustrate the states of the gear 147, and the

25 retaining member 156 in the state of Figure 13A, and

Figure 13B. Figure 13E is a perspective view

illustrating the state that the portion-to-be-



menber 160, as seen fromthe bottom In Figure 13G
the bottom of the regul ati on nenber 160 is not

WO bd1ose4at ed. Actual ly, the regul ati on menber BGDIR2909/065375
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provided with the bottom and therefore, the

regul ating portion 150 is notewisible. The regul ation
menber 160 is provided with the circul ar bearing

portion 160a and the regul ati ng portion acconmodati ng
portion 160b. The regul ati on nenber 160 is provided

wi Teoal g edvel 160y conphtronhddat L AgPpdttionededd &s a
groove. The bearing portion_ 160a surrounds the groove
16@9S 1 Then g oRfbEAPT ngrport 2 bhndePBT Fherudes0al- Figure

positioning portion, 160bl and perpittin ortion
16§%§.l%h% PgﬁﬁP%beﬁen%h%%rlig%SFEth? gEB? #Fthet hat

oA AR SR o B P
CepE 88428, J0esboar LB 400, APCRLAPY Lo, LT v
gp€%%gnﬁf SHET a6gp 1444 ?9@38§§§&%%hw§9hoﬂﬁérré&ﬁiéﬁ?on

earing portion 160a. is, the gear 147 is

noMahsEr r 06@t afkyséent heoReshs NBoPOEHL 0Nl 603y u dder 3¢,
regul ati ngportion 150 is accommbdated in the

acenampeet bgoPothé0Re 6Bt i bR hbhBest abe, isheot
coupling 150 freely is novable within the range that
theliegutatedg portuan 15@hedassyuictt ion endrgser idh is
the wall 160b3 of an accommodating portion. The
poprPonded-bethefotabetdtdB ahdsthheetgkéndtheal
shape. The portion-to-beregul at ed

regulating portion 150j 1s not visible.

The regqulation member 160 is provided with the
circular bearing portion 160a and the regulating
portion accommodating portion 160b. The regulation
member 160 is provided with a groove 160g. An
accommodating portion 160b is a groove. The bearing
portion 160a surrounds the groove 160g. The
accommodating portion 160b includes a positioning
portion 160bl and permitting portion 160b2. The
regulation member 160 is integral with the bearing 138
described above. Therefore, the regulation member 160
is provided on an outside surface of the bearing 138.

The bearing portion 160a supports inner surface
147i (Figure 8B) of the gear 147 rotatably. The inner
surface 1471 engagés with an outer surface of the

bearing portion 160a. By this, the gear 147 is mounted

rotatably to the bearing portion 160a. The regulating



150 projects away fromthe internmedi ate portion 150c
co-axially with the axis L2 fromthe driving portion

wQa30b/024ife portion-to-be-regul ated 150G proj eceGI/ir2000/065375
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the end of the coupling 150. More specifically, the
portion-to-be-regulated 150 i® co axial wth the
retaining portion (spherical portion) 15G, and
projects away fromthe internmediate portion 150c from
the retaining portion 15G. Wth such a structure, the
c RpF i Fep nﬁ!ﬁ] | 7y aeeQwieiated Ednphetaceefme@ating
engaging wth the drive shaft 180, the coupling 150 .
t dRREL PR bP R endaydhert sERfR art o SRURIAL ISy Jeﬁq%sﬁqe@ly
mat eri al rgi ng nemper) or the like as wil| be

GobE PO Ho b ThTT erte M20%E coh hethf nEC Bt oM o-
be-regul at 150 contacts to-the positjionin oy L4
(et T et ey RS ohre R o€ PR cLRE, P9 PrReoss of
ingli ccﬁrgj I3l 1,50 eebt@
by%b%%?%ﬁgé%%%ﬁ%%da&gi rcula coﬁjlg)?rln tEt)yorbteelg_ol{ln 0 Gred

t ri i =t O- d | ecty i -t -
b R R L e BT o e

POSé G it &G PD0 4 | RO JEODS . addre Peshi Oe t Onberred ated

(projection) 159 of the coupling 150projects at a

t rpd 1 Ngn ensd @t céd-hex DpPDEi weLlsi €lee f 03 the £hchwhiheh

is provided with the rotational force reception

sudfacend rodat iemal 5SPlor ¢ & hree gaintd g por-theoe B edTHS 0 ]

portion-to-be-regulated 159 is regulated in the

i etoieelgs dirention @yd ablt thegecewp binar ol pdiatieon

160b7 of the V-shaped groove portion 160b4 as = .
specifically, the portion-to-be-regulated 150j is co-
axial with the retaining portion (spherical portion)
150i, and projects away from the intermediate portion
150c from the retaining portion 150i. With such a
structure, the coupling mounting structure is compact.
Before engaging with the drive shaft 180, the coupling
150 takes the pre-engagement angular position by
elastic material (urging member) or the like as will
be described hereinafter. At this time, the portion-
to-be-regulated 1507 contacts to the positioning
portion (regulating portion) 160bl. More particularly,
the inclining direction of the coupling 150 is
regulated by abutting a part for a circular column
portion of the portion-to-be-regulated (projection)
150) to a wall 160b4 of the V-shaped groove portion as
the positioning portion 160bl. The portion-to-be-

regulated (projection) 150j of the coupling 150



the positioning portion 160bl. The coupling 150 is
regulated in the inclination angle by the abutnent to

W0 baopoest i oni ng portion 160bl of the free endP@f/Ir240e/065375
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regul ating portion 150G . Therefore, the coupling 150
Is positioned at an optinmal pra-engagenent angul ar
position for the engagenent with the drive shaft 180.

In this manner, the regulating portion 159 is
regulated in the inclining direction by the
posiejerihEporttoni 160b en®yat hike eprosbupl $hde 1500m
Is positioned to the pre-engagenent angul ar position

(i phei g e BEY ihePTovi dededl eduphe ngoasbiegal force
positi oned at the gre-engagenent angul ar osition% -
ThERCPROSH T o it 2FC bEL Ae3ET B hRFeF naftet ViARePOTtion)

i LSO O S5 P P
R TR U o ! By g

&T?'%Q&QGW@M a@ﬁ%% @%ﬁ%ﬂ;&cﬁ"%%ﬁ%o@ré 5eel¥n ”P%S’é‘i'?)hqeas

In the range I n ich'the re ating portion 15

dogse NObs{ ML erigy epdtt Dot hesawl | HORLIQfp ey 150 is
permtting portion 160b2. Wen in the case where the

Cobphh g d®0ih Sthd Bn®DShA Dbn bt YLy hehe abutment to

pre- engagenment angul ar position, and the rotationa

f otike poanshohindggoangibarlPoisi todNthé hereot ahd onal the

force transmtting angular position, a position

betewehat heg rpéatiomal SO dr c & hammfsme,t ittty amgulamg 150

position, and the disengaging angul ar position,
is positioned at an optimal pre-engagement angular
position for the engagement with the drive shaft 180.
In this manner, the regulating portion 150j is
regulated in the inclining direction by the
positioning portion 160bl. By this, the coupling 150
is positioned to the pre-engagement angular position
(in Figure 13E, the inclinded coupling 150 is
positioned at the pre-engagement angular position).
This position will be described hereinafter. The
positioning portion 160bl functions as the positioning
portion only in the case where the coupling 150 is in
the pre-engagement angular position.

In the case where the coupling 150 is in the

position other than the pre-engagement angular
position, it is freely movable within the range in

which the regulating portion 1503 does not interfere

with the wall 160b3 of the permitting portion 160b2.



or the disengagi ng angul ar position, in the range that
the regulating portion 150 does not interfere with

W0 baomzad4s7 1603 of the permtting portion 160b2PCT/iP2069/065375
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freely novable. In other words, in the case where the
portion-to-be-regul ated 150 dges not contact to the
positioning portion (regulating portion) 160bl, the
coupling 150 is revolvable (in Figure 13F, and Figure
13E, perpendicul ar coupling 150). By doing so, by, in

t hdhenaie thatcaphe coapei hgelsoubpsing éhgagendntawi th
the drive shaft 180, when it noves fromthe
preenyhienenet upgnl BRe ppEETEBACEBIERE ABEYLRBNRPSEbicR/
transn1tt|ngaan gul ar position, or when it noves from a,

r ofBti bh&I TPEREROPRANSATSS orf GF5dtithitdmd Rrdetar position,
obSR RPERCE Bt FOEBenar bt SR ERarba aBe FEden
R A IR e
CoRBLBRLE ChoFRLeEn! SRR e TSR Aldhgd Tpdbrion,
dl5§0£h9nd9£eﬁ§§g£9§aaagaﬁgPebosatlaher§BOEﬁe tBRge that

coupling 150 can be snoothly engaged with the
drtNeshafti1d80ngapdreadn besshoabbkyn8t sengagedrér emth

the drive shaft 180. The permitting portion 160b2 is

consti valedlb93aoh tee ppetmdont ihGbBorthohheé60hge wheie

the coupling 150 noves fromthe position other than

t hérpe by engugehent Ianguilerr posids onin othidecase where the

pre-engagenment angul ar position by the
portion-to-be-regulated 150j does not contact to the
positioning portion (regulating portion) 160bl, the
coupling 150 is revolvable (in Figure 13F, and Figure
13E, perpendicular coupling 150). By doing so, by, in
the state that the coupling 150 is in engagement with
the drive shaft 180, when it moves from the pre-
engagement angular position to the rotational force
transmitting angular position, or when it moves from a
rotational force transmission position to the
disengaging angular position, the coupling 150 can be
moved with the drive shaft 180. Therefore, a stress
imparted to the coupling 150 can be suppressed in the
case where the rotary member C as will be described
hereinafter moves radially, more particularly, in the
case where the coupling 150 moves in the radial

direction of the rotary member C. Therefore, the

coupling 150 can be smoothly engaged with the drive



urgi ng nenber, the portion-to-be-regulated 150 is
gui ded by the wall 160b3 of the permtting portion

wae@bA244and i s guided to the positioning portiPer/ 0065375
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The coupling 150 inclines to the pre-engagenent
angul ar position. A s has beemidescri bed herei nbefore,
the regul ati on nenber 160 has the positioning portion
(regul ating portion) 160bl for regulating the coupling
150 at the pre-engagenment angul ar position before
ergagithgl 89 1 eandiecalr ibve shadthiBOdL serigdded peromt theg
portion 160b2 for permtting the substanti al _

r ol (g i bt 1He: cdie DeFMISE fehiRartiens e Hes
configuration of the_portion;to-ﬁg&ggulated

accIMott F9 Dord i viaeepr t1er guration as shown
' Fi 12 d Fi 12 b d,. if th
bost ¢ Lont A5 BOE COR=IBOEEnd "EnoNRIATEL 19 BOVECoRTom

162b satjsfy the functions .describ ove, . | h
et e Lo S O TS CORT TN ST TR by S heras

. , : P : : y
DU ane et B L R PR e o B ehe
Per g {4 NReROL L | o d 6OD2: | $n acsryedrsyhf 2684 150§ hes
enbodi nent shown in Figure 12D, the configuration of

t heu @SB i 19 PRE11 ONe ABDLIE | Shé Usy el t ABn§aso beesn
descri bed herei nbefore, the regul ati on nmenber 160 is
prosisied avmd hi ¢ heu gdedvieo 166y . pddiet gowdve défhion 160bl.
i ncludes a narrow portion 160b7 as the
The coupling 150 inclines to the pre-engagement
angular position.

As has been described hereinbefore, the

.regulation member 160 has the positibning portion
(regulating portion) 160bl for»regulating the coupling
150 at the pre-engagement angular position before
engaging with the drive shaft 180, and the permitting
portion 160b2 for permitting the substantial
revolution of the coupling 150 member.

As for the configuration of the portioh—to—be—
regulated accommodating portion 160b, the
configuration as shown in Figure 12C and Figure 12D
can be used, 1f the positioning portion 162a and the
permitting portion 162b satisfy the functions
described above. In the embodiment shown in 12C, the
configuration of the positioning portion (regulating

portion) 160bl is an arc shape 160b6, and the

configuration of the permitting portion 160b2 is a



posi tioning portion 160bl as the regul ating portion,
and a w de portion 160b8 as the permtting portion

was@aba244Fhe trailing end of the coupling 150 iPCl/urbeed/065375
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the portion-to-be-regulated 150 (projection) which is
projected. In the state that the

portion-to-beregulated 150 is positioned in the

narrow portion 160b7, the inclining direction of the
coupling 150 is restricted to the pre-engagenent
angutved postfaom, dmd tihe tapdbostigtentt rdtowrhein Figure 12D,
portion-to-be-regulated 150 is positioned in the w de
pokhe opPnBbHsrat hen | okl Frait Pormbitine BoURl Phgle8R 2t BS
the rotational force transmtting angul ar position

f rom Y$&- pre- engagenent angul ar position is pernitted.

Cont not i ng%: B3ehEeedl FRREGHRSr NEe RPN S0 he

cont act i ng3t §3h&S < portiton
160b7.,1n. th .t h . t.ian- Lo+ be- d
A e e e

then&o P&élxg% ﬂ@@g@néf&&%é’a@'ﬁaf%%%&?{i rf’éoﬁ‘eﬁ the

coupling can be revolved re to the axis

I pdher st gy thatc the conpli 89 480 FsgheyelNgbbsrtibs,

portron-to-beregulated 150 is in the w de portion

16808, a aptdslogsneiogontest 49 the pethide0hg. pdheion
peri pheral surface of the groove 16Qg is surrounded by

t hee@bh2 culTare heariinghgerd et (e ctdwgyl ipay tlison)irdf0sdes
The bearing portion 160a engages rotatably with the
getne 1@Jr € T ot at @bbe- negbba jedhl thi hésrohecdeve] opheplh is
gear portion (first gear portion) .
projected. In the state that the portion-to-be-
regulated 150j is positioned in the narrow portion
160b7, the inclining direction of the coupling 150 is
restricted to the pre-engagement angular position, and
in the state that the portion-to-be-regulated 150j is
positioned in the wide portion 160b8, the inclination
of the coupling 150 to the rotational force
transmitting angular.position from the pre-engagement
angular position is permitted. The portion-to-be-
regulated 150j is regulated by contacting to the wall
160b4 of the narrow portion 160b7. In the case where
the portion-to-be-regulated 1507 is positioned in the
permitting portion 160b2, the coupling 150 is
revolvable. In other words the coupling 150 can be
revolved relative to the axis L4. In the state that

the coupling 150 is revolvable, the portion-to-be-

regulated 150j is in the wide portion 160b8, and does



147a, and the supplying roller gear portion (second
gear portion) 147b. The coupling 150 is nounted to the
w0 paogiei46t t he gear 147, and in the case wher eP€T@P2009/065375
coupling 150 (portion-to-be-regulated 15G) is
positioned in the permtting portion 160b2, the
coupling 150 is revol vabl e substantially. As has been
descri bed herei nbefore, in the regul ati on nenber 160
of the present enbodinent, even if it is before the
carel iclyet B8t storotim eck b 1¢@Iotary nenber C, the
coupling 150 can be nmintained in the pre-engagenent
angul ar pd&et PeFiphesand sasdarcar ofoshe @xpPovel A 68ohde
words even in the case where the cartridge Bis . in the

freerseurded ipe TripFiFgtidh RS bR PRt B9 mebC RCther
re-enga | iti |
T ey T ot be i, Ry ntiha b Metas e B
, for_exanpl e, the inad t f .
S C P T RBo ke Bt pPetent o (RRFERTTLs TheiF el iy

and, 45, hd exggf(?}gr%&{ -"%ﬂ}r{eﬂg%ﬁt?#ﬁ?gffffs{ O%é‘?ﬁgb‘&"c{‘&n)

el astic materia ur gi novI N

COUpld NGah @ Lhe %ﬁp?@ﬂ?@%‘@ﬂeﬁﬂ?@é@rp&%iéﬁ OPsecond
Figure 14 is a perspective viewilTustrating the state

thadat heopt Bsh) C1ABS er imtle hglS nPpuwHEd § ;ddited to the

supporting nmenber 157. Figure 15 is a perspective view
ofindideasf rtilgegdat nL4he statenttiae thee unigeng teaber
159 is nounted to the supporting nenber 157. A s shown
10 i neduplimg 1850 a(pat et ah—sorbaceeddlated 150j) is
positioned in the permitting portion 160b2, the
coupling 150 is revolvable substantially.
As has been described hereinbefore, in the
regulation member 160 of the present embodiment, even
15 1f it is before the cartridge B is mounted to the
rotary member C, the coupling 150 can be maintained in
the pre-engagement angular position (second angular
position). In other words even in the case where the
cartridge B is in the free state, the coupling 150 can
20 be maintained in the pre-engagement angular position
(second angular position). Therefore, in transporting
the cartridge B, for example, the inadvertent movement
of the coupling 150 can be preventea.
Referring to Figures 14 and 15, the description
25 will be made as to a coupling elastic material (urging

member) for moving the coupling to the pre-engagement

angular position. Figure 14 is a perspective view



of the supporting nmenber (nounting nmenber) 157 is
provided with a spring nounting portion 157el and a

WG priog4sDt at | on- st opper 157e2. A coil part (epdh/JPRb@&065375
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of a torsion coil spring (urging nmenber and el astic
material) 159 is fixed to the mounting portion 157el.

A rotation-stopper arm 159c for a spring 159 contacts
to the spring rotation-stopper e2 . A s shown in

Figure 15, a contact portion 159a of the spring 159
cﬁﬁjdb%%r%‘blfi%eth%t%?ml%ﬁ%t poRe i Dt IBhe BAteRkal 159
coupling 150. In this state, the s rlng 159 is tw sted
tol~°prrﬂ>‘?>‘ufbt'ee@t1 He® et § PR T k9 BYPTRTS, T2 he &R lof 15

h | 150 !
t( I'—‘%g‘%ﬁo]g eg(? -Vq nv%%vﬁé?ﬁ%ic%"%%ﬁ’:ﬁ%%%l é ny’ a'éx}be i ?I?Z:‘Ttr%es
t The

pgg% i on oﬁ%%%aggprlng gg% %ﬁﬁ%%ﬁf@ﬁ Q tifle CONtACt

5%%% domdp0c is in the upstrean1side from
the center of e dr|V|ng portion 150b of the coupling

150 in thﬁsr%h%bhoﬁﬁ|FQQﬁ%%tUQn X 4ateE%ﬂ thirgakeasen:
the axis, 12 inclines rélative to the axis L4, so that

thefdxf}hé/egummﬁﬁmg (A&RYr s{feumPVes howsse) ther is

downstream side with respect to the

r abdvinded di TEcta aspXi g . mdilvet 1104 abd onadbn di $Bel | and Xa 4

shows the rotational direction of the rotary nenber C
$pirihg srerdiotbmesttopee t hbugh? ¢ hét tawrisi g ndoi (lersfir ilsgb

is used as the spring 159, this is not restrictive in

t hef pr esergiomvenit otPr ey  Exegpr @, Membemyand bt hier

el astic material (urging nenber) , for )
material) 159 is fixed to the mounting portion 157el.
A rotation-stopper arm 159c for a spring 159 contacts
to the spring rotation-stopper e2. As shown in Figure
15, a contact portion 15%9a of the spring 159 contacts
to the intermediate portion 150c of the coupling 150.
In this state, the spring 159 is twisted to produce
the elastic force. By this, the axis L2 of the
coupling 150 inclines relative to the axis L4 (Figure
15). In other words the coupling 150 inclines to the
pre-engagement angular position. The a contact
position of the spring 159 relative to the
intermediate portion 150c is in the upstream side from
the center of the driving portion 150b of the coupling
150 in the rotational direction X4. For this reason,
the axis, 12 inclines relative to the axis L4, so that

the driven portion (150a) side moves toward the

downstream side with respect to the rotational



exanpl e, leaf spring, rubber, sponge. However, a
certain anmount of stroke is required in order to

w0 pobionast he axis L2 . For this reason, it prePEr/amog/065375
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has a certain stroke. In order to nmake the coupling
150 be positioned in the pre-engagenent angul ar
position (first angular position), the spring (urging
menber and elastic material) 159 urges the coupling
150 by the elastic force thereof so that the coupling
150 Fectpbzi tXdned hien ndie triegdlatd g GForari o 1Bos thye
urging the coupling by the elastic force of the spring
( UFQE e PRFb et TPl @ a2t | eheref @FFBY )MemP@E €oupl i ng
150 can be maintained in the pre-en ?genent angul ar

position Efi 5t SafFReAimsasiit Adia t§§§GF6&3§P el
t her, ds b h i [ ' ,.and el asti
e A7) 3B S R T R 5Bl o
SPEEL L BpLren oL oPedocoul suingugert o) dohlre, 1
Cand pbe éﬁom@rdéjhé/&%arﬁgtéﬁp?fy<&P§iﬁgv1ﬁ@9ﬁsér9,f tbe
carttidge B . By this, the coupling 150 noves to the

Pesiddi g POLE | Opr 1RO fik108% | hepsegal atH iRt ioN
160bl %ga?nst thﬁﬁélggtii force %? t%e spring(elastic

metertal) dhGuniWéh shiskeovenesduitde couptdeg 460

noves fromthe pre-engagenent angular position to the
rofatiomal theraei $ rBhsmidd ndiangdaarorposit iprefeBybly
this, the coupling 150 opposes to the drive shaft 180
t haecei vertaen rotaevkonallnf orked rtomntaiee ditiey e ®ipdfitng

180. When the rotary nmenber C further
150 be positioned in the pre-engagement angular

position (first angular position), the spring (urging
member and elastic material) 159 urges the coupling
150 by the elastic force thereof so that the coupling
150 is positioned in the regulating portion 160bl. By
urging the coupling by the elastic force of the spring
(urging member, and elastic material), the coupling
150 can be maintained in the pre-engagement angular
position (first angular position) more assuredly. In
other words by the spring (urging member, and elastic
material) 159, the coupling 150 elastically urges to
the positioning portion (regulating portion) 160bl.

When the rotary member C rotates, the coupling
150 contacts to the drive shaft 180 by the movement of
the cartridge B. By this, the coupling 150 moves to
the permitting portion 160b2 from the regulating

portion 160bl against the elastic force of the spring



rotates fromthe position in which the coupling 150
opposes to the drive shaft 180, the coupling 150 noves
wo p@nioe43s7 r ot ati onal force transmtting angul aPCT/JP2009/065375

position to the di sengagi ng angul ar position agai nst
the elastic force of the spring 159, in accordance
with the novenent of the cartridge B. By this, the
coupling 150 di sengages fromthe drive shaft 180. (7)
assenbly of coupling to cartridge frane Referring to
Fi etestiemaberiehe he?hodiioth agsenttavrparie déiml i ng
150 to_the devel oping device frame (cartridge frane)

wi FPupkigestr? beave i PR 4BA PEe aeB%‘i"%%‘é%’tlg v%nw%wr of

the cartridge B before the 147 includin
co%%?%hboasg e RSB AP RO RE RSk T fab " Sngutar

2%&% ’8 gf%/b ugrggﬂ%ébl S ERer s 0147|E§>oasnedsthée the

|gure I'S a-“perspective

5 Viﬁﬁ% 1%€§f€a{§6|ggerggggggrEthPBE%Q?OQaTDEQEEQgfrom

and spring Figure
Pefspesgkive ¥B§P£°i8bheW%%ﬂfﬂHHﬁ%é%é%?‘HéhHE%”ﬁ'f&kther

the spring 159. Figure 16D is a perspective view of

theoeatrdsi deemBrREt 86si BECROMP! RhEERA @ﬁetBSu?DMHQIBQO
Figure 16E i s an expl oded perspective view o

t hegposesdge Bhéndtheel sngitutsonl tHer ectipdingf 180 hbees
conpl etion of the nounting with the positiona
r efadbmobhée nrohet donett foncpet pendnttit angt anghear
| ongi tudi nal direction unchanged. The bearing 138
10 prpvsdedoni th the degahasgongnanpetalieposiheon against
devel oping roller 110 and the _
the elastic force of the spring 159, in accordance
with the movement of the cartridge B. By this, the
coupling 150 disengages from the drive shaft 180.
(7) assembly of coupling to cartridge frame
15 Referring to Figures 16A-16E, the method of
assembling the coupling 150 to the developing device
frame (cartridge frame) will be described. Figure 16A
is a perspective view of the cartridge B before the
gear 147 including the coupling 150 and the retaining
20 member 156, the supporting member (rotatable member)
147, and the spring 159 are mounted. Figure 16B is a
perspective view of the cartridge B before mounting a
mounting member 157, and spring 159. Figure 16C is a
perspective view of the cartridge B before mounting
25 the spring 159. Figure 16D is a perspective view of

the cartridge B after the completion of the mounting.

Figure 16E is an exploded perspective view of the



devel oper supply roller 115 are nounted to the
devel opi ng device franme 113 (cartridge frane) . A

waelemelop@asnhg roll er gear 145 for transmitting tPET/JP2009/065375
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rotational force fromthe gear 147 to the devel opi ng
roller 110 is nounted to the degveloping roller 110. A
devel oper supply roller gear 146 for transmtting the
rotational force fromthe gear 147 to the devel oper
supply roller 115 is nmounted to the devel oper supply
rotdetridée Hhén bdae i hondBgudinapuhieecbion strew 138a
to the one longitudinal end portion of the devel oping
devPreRl ¢ ¢ Hor q’fgsthqfi peiRREing A HRY B'g positienadrive
unit_ U (the gear 147 which is Provided wth the

c ot 3 P 587 ahitf t T § et P i PGt M bEr U 156) P sthdunt ed

to the, | at i mber 160 (Fi 16A and 16B
o LGP (e TR P ot iR por t on a5 the

portion-tgq, e%)re%%liln%;%%8( g;erJV?L teidOQf)itll’lsghgi t%ieﬁéllation

accommodat e y the~-groove das the acconmoda

PArLhOn, 166D, (FhguieydB)indNeol NDET1 YT ERGECALT

engages with' a circul ar outér surface of earing

POELFOTOHEE I SRy PRE11OR) 11608re Bioti RSt 6 ggar 147
is nmounted rotatably to the bearing portion 160a

(Figus BSp 16 @8did&BframéniBi scstatedgéhergeay. A

portion 147a of the gear 147 is engaged with the

dedetopopindg otbEregegeat 4545 of br ansamsmi beingt ahéona

force to the developing roller 110. A supplying roller

geeot poionah fd7de of rothetiyeagedn 7l €hgageshei ddveheping
roller 110 is mounted to the developing roller 110. A
developer supply roller gear 146 for transmitting the
rotational force from the gear 147 to the developer
supply roller 115 is mounted to the developer supply
roller 115.

The bearing 138 is mounted by a screw 138a to
the one lQngitudinal end portion of the developing
device frame 113 (Figures 16A and B).

First, drive unit U (the gear 147 which is
provided with the coupling 150 and the retaining
member 156) is mounted to the regulation member 160
(Figures 16A and 16B). At this time, the circular
column portion as the portion-to-be-regulated
(projection) 150j is accommodated by the groove as the
accommodating portion 160b (Figure 13B). The inner

surface 147i engages with a circular outer surface of

the bearing portion (circular portion) 160a. By this,



devel oper supply roller gear 146, to transmt the
rotational force to the roller 115. The coupling 150

WO 201025y novable in the range in which the pPCT/IR2009065375
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be-regul ated 150 does not interfere with the wall of

t he accommopdati ng portion 160koi n the regul ation

menber 160. The bearing portion 160a as the circul ar
portion surrounds the groove 16Qg (Figures 12A - 12C

. Then, the supporting nenber 157 is nmounted to the
deved gyiary el i o Mowmeed I {Fi gy UsDjhe Ikeahingase

of the mounting, the coupling 150 passes through an
oM P 5602 of Figieres, 3y Jn%%oer Ipsthigngtafe, the

e L8 A% o1 PUBEEILLIS IO ST SO 260 18
POFLIL G 08, BOLI1 0 LU 212, ORLL TSR, 06,8100
th | opi ' f T '

15, 00/ LR SRR ST IS, T SUPROLL R Vo

di i:%g [ f v, ' [ f . ar
147 1's ég{}p%oorr% 2§4ﬁﬁt% gtgr}'%g%gﬂtlh%%e%r n%éépgﬁﬁ'%ﬁt%Oa

Ay HEHe SURRI 1Y N POLE | Thee di sengagesmit Ghet he
retaini nge menber %ret enti o%)é]a;ri ng) 156 fromthe gea? 147

| srpfevesi£ed hyrddecs edipd bSO HOr11ON Ik Bupl.inthe 50
supporting menber 157 is nounted to the devel opi ng

devd cerde Byrenddab by mereves Advge b Abhidinet et ot fom-

t he nmounting of the bearing 138, and the supporting

menbere 15gulated teVeldpeagnaeviceeffane Wizhihe wall

properly selected by the person skilled in the art,
of the accommodating portion 160b in the regulation
member 160. The bearing portion 160a as the circular
pbrtion surrounds the groove 160@ (Figures 12A - 12C).

Then, the supporting member 157 is mounted to

the developing device frame 113 (Figure 16D). In the
case of the mounting, the coupling 150 passes through
anAopening 1579 of the supporting member 157, and the
bearing 138, and the supporting member 157 contact to
each other. The supporting member 157 has a
positioning portion (unshown) at a position, and a
rotation stopper (unshown) at a position relative to
the developing device frame 113. The supporting member
157 is positioned with respect to the widthwise
direction of the developing device frame 113. The gear
147 is supported rotatably by the bearing portion 160a

as a gear supporting portion. The disengagement of the

retaining member (retention ring) 156 from the gear



Finally, the spring 159 is nounted to a spring
supporting portion 157el of the supporting nenber 157

W@ Biigioees16D) . At this tinme, the internedi at ePEDIRA0EGN065375
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150c of the coupling 150 is contacted to the urging

di recti on downstream of the cgntact portion 159a of

the spring 159. In this state, the coupling 150
inclines toward the downstreamw th respect to the
rotational direction X 4 of the rotary nmenber C by the
sprd'hgi d5oreventdd owtidie, re el pbry i Rwct bembel ¥ egul at bd
150 contacts to the p03|t|on|ng portion 160bl. The
poBia | BIRBRE R | BRIAB0b} 5 haks tHRUEHMp et of the  dayrl eming
portlon t 0- be-requl ated 15Q |s contacted to the

VSIRIpERF gt t%rﬁ%%z 1372 ot hefP world¢ fisdhod for

I 150 t d, at -
ool ohing ol R T Re hiintaT i nSorting
de cr.i be ove, . he or h
R Yor 8 devdfepl%un%e‘{%%ee? a4 o

or exanp e

g spabey o pesbes oo b gt Ch e R

has; been, desed | hed; fier £ nbed oreuntbiepesi phesaingurface
of the groove 1 Cg I's surrounded by the circular

beaid B o d | 9o € Lo CLE BE1 POF 1£108) s IH0Srt The Mes&NIL57
portion 160a as the circular portion engages rotatably

W {1 diiee gR6D) (1 Gitattadilse oieryerohel 4'A tevinedd s ep s tdeth

with the first gear portion 147a, and the second gear

pari0onofldie d¢ouphengab®0 t hatcomeacted to the urging
direction downstream of the contact portion 15%9a of
the spring 159. In this state, the coupling 150
inclines toward the downstream with respect to the
rotational direction X4 of the rotary member C by the
spring 159. 1In this state, the portion-to-be-regulated
150§ contacts to the positioning portion 160bl. The
positioning portion 160bl has the shape of V, and the
portion-to-be-regulated 150j is contacted to the V-
shaped groove portion 160b4. In other words the
coupling 150 is positioned at the pre-engagement
angular position.

As for the mounting method described above, the
order of the steps may be changed, for example, after
mounting thé gear 147 to the supporting member
(rotatable member) 157, these are mounted to the

developing device frame 113.

As has been described hereinbefore, the



coupling 150 is nounted to the inside of the gear 147,
and the portion-to-be-regulated 150 is positioned in

W beopeuri tti ng portion 160b2 the coupling 150PCEHJIP2009/065375
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revol vabl e substantially. Wile the
portion-to-be-regulated 159 ig positioned in the
permtting portion 160b2, in the coupling 150, a gap

is provided between the pin (rotational force
transmtting part) 155, and the rotational force

r quepiploersurdactade ov bt tlomagrdoveel €9anssi swegounded by
portion) 147h for receiving the rotational force from

t Hehgi Gl 1G5l &b herring perriem| (Gbreusybspantian) yl60a.
The pin 155 is novable relative to the receiving
suffaceeanizZig PR Ehen rbe e i dhalt el T eEERbRAC PO ¥ hECD

Bl 120 R B 2R S e LS5 LD BUAECP 10y
j d. at_the. f_th trid B .

et i b 13 ORI Thet ORI ot Loe a RApLTen 1472

pra%’éid&?? Ibgécy\@r%] %Qﬁggﬁgré{c%aféﬂg.al frpr case that the

transm ng part and the rotational force

r%ﬁ@@gi?W%Zgiéaf§ ho@h ALl ondl c ROr £os 1 f@nsA th€dgear 147,

portion so that it is revolvable substantiallyin
thenstate dé@ﬁﬁiéﬁet@%élﬁégﬁpa'@@d regod at 8dpdS5G ibsed in

positioned in the permtting portion 160b2. The pin

(retatponal t f digepdransmi 16012 Plaetgodpbing MHYabse

relative to the rotational force reception surface

(ro¢avivomale foulcetdnainshiyted portion) 147h. In the

rotational direction in which the coupling 150

rotates, While the portion-to-be-regulated 1503 is
positioned in the permitting portion 160b2, in the
coupling 150, a gap is provided between the pin
(rotational force transmitting part) 155, and the
rotational force reception surface (rotational force
transmitted portion) 147h for receiving the rotational
force from the pin 155 so that it is revolvable
substantially. The pin 155 is movable relative to the
receiving surface 147h. In the rotational direction of
the coupling 150, the pin 155, and the receiving
surface 147h contact with each other. The coupling 150
is provided at the end of the cartridge B.

More particularly, mp in the coupling 150, a

gap 1s provided between the pin (rotational force
transmitting part) 155, and the rotational force

reception surface (rotational force transmitted

portion) 147h so that it is revolvable substantially



the pin 155, and a rotational force reception surface
147h contact to each other. The pin 155 transmts the

wo oa1aeasal force received fromthe drive shafPCWBR0092065375
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the developing roller 110 through the rotational force

reception surface (rotational srce receiving portion)

15Ce. The pin 155 is provided on the coupling 150. The

rotational force reception surface 147h is provi ded

i nside of the gear 147 as the rotatable nenber. (8)
Moimtihgy it eehmantting pethbenotodeveropihgt edrirdiges

relative to color el ectrophotographic imge form ng

appad Bt uenerhi i asse e I Ret B9 | PR § B0 Jg@&@% 1709 pin

t he mounting and di snmounting operation of the

caH‘P‘??ﬂ‘@JeOfBﬂf ef%‘f‘?‘?/et%n%%t‘fﬁan% R3%kehbt ?/5 A TPV HRLE

desoribed. 17 | || ustr at
e ﬁiﬁﬁrﬁégﬁﬁ$r¥%@%€h%%%f T A BT ngL BT O ng

bosi g g Ly tf@@b@°§d%'onitégathgéFihghr9a Ly RIS

by a prée erm ned ase froma
deﬁ’@éé’@i&@af%ﬁéﬂg %}E i ANGnE fhak e %%S dd&tes,
maltlng p05|t|on one pOSItIO exc urlng

t heglevied opi 519, %%'P@ta@f@n&ﬁef@@@tké@la@@gon surface
di smount’i ng operation of cartridge B (B1-B4) is al so

cardjetcOtatt theeposidtws:. | mﬂéwlpslrﬁnirsmltrf%ﬁsmlwﬂ ‘the
a position About 45-degrees upstream of the devel oping

posstatoioddl | Sotde weddivgd posomi tite FHrivddeshdfmnti®HQ to
and denounting operation of the
the developing roller 110 through the rotational force
reception surface (rotational force receiving portion)
150e. The pin 155 is provided on the coupling 150.
The rotational force reception surface 147h is
provided inside of the gear 147 as the rotatable
member.
(8) Mounting and demounting method of developing
cartridge relative to color electrophotographic image
forming apparatus main assembly

Referring to Figures 17-19, the mounting and
dismounting operation of the cartridge B relative to
the main assembly A will be described.

Figure 17 is a sectional view illustrating a
developing cartridge mounting and demounting waiting
position (waiting position) HP that the rotary member
C is shifted by a predetermined angle phase from a

developing position DP. The rotary member C takes the

waiting position HP (home position) except during the



w0 g0esisat the waiting position H
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cartridge B relative to the rotary nenber Cis carried
out by the user in the state that the rotary nenber C

I n the nOREL/IRRG09/065375
and dermounting of cartridge B (B1-B4) relative to the
rotary nenber C, a cover 13 ig first opened. By this,
the user can nount and denount cartridge B (Bl-B4)
relative to the rotary nmenber C. Figure 17 is a
sectional viewillustrating the state that a yellow
cateve byl my eperRt iR, f e thwyelrg Band dismounting
positioned in the wajting position H. The cover 13 is
opiRiRt tre Rbverruniqde opefrBt et} nterd b at eRFJLeft tput
an, i nterl ockj ng SW (unshaown) re particularly hy .
AT e 13 e SO W % Pos tEion
rendered into OFF state to stop the.drive in the in
LTy et 1 19T T e eyl rdrelEl oy
megybe ' 4 ' e 17). The rel easi ng nenber

19 oﬁ%%gégggggf%%ﬁgré?%%ﬁ&ﬁﬁ- unshown) for |ocking the

cartridgerBel RolRe 1Het any MRIBShtSng Mt aRACH 4 by
t he | ocki ng nmenber (unshown) engages by the rel easing

Mesder r 1@geM & hr &1 At we POrthONr 4 PoF § | RBMbOr be- 1 ockeehied
60b (Figure 19), by which, the cartridge B is | ockedby

t heut ab@ryherenper (. tHe gsti ghee potid ¢ oph&O0bot Srprmtised C

in the cartridge B. By releasing the cover 13, the

rel ease sty aenties WDl miovespdsiet iacking menber (unshown)

to the position which is not engaged with the guide

portion 60b. tBg neustiogl yndndemeucding dde cBirtwiidgle B

i's gositioned in the waiting position HP, the .
(B1-B4) relative to the rotary member C, a cover 13 is
first dpened. By this, the user can mount and demount
cartridge B (B1-B4) relative to the rotary member C.
Figure 17 is a sectional view illustrating the state
that a yellow cartridge Bl among the four cartridge s
B is positioned in the waiting position H. The cover
13 is opened. The cover 13 is operated interrelatedly
with an interlocking SW (unshown). More particularly
by releasing the cover 13, the interlocking SW is
rendered into OFF state to stop the drive in the main
assembly A. Designated by 19 is a cartridge releasing
members (Figure 4, Figure 17). The releasing member 19
operates a locking member (unshown) for locking the
cartridge B in the rotary member C. More particularly
the locking member (unshown) engages by the releasing

member 19 with a guide portion (portion-to-be-locked)

60b (Figure 19), by which, the cartridge B is locked



engagenent with the rotary nenber Cis rel eased.
Therefore, the user can disnmount the cartridge Bl from

wo b@owoot4ary menber C (Figure 17, Figure 18) . PGT/he2909/065375
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been descri bed hereinbefore, the cartridge B has the
gui de portion 60b for being gusded in the direction
perpendi cular to the direction of the axis LI of the
devel oping roller 110 (longitudinal direction of

devel oping roller 110). As shown in Figure 4 , when

t ey uses whitasy tihemeew et - 13 Al msjmctdror 0t8a s
provided on the cover 13 rotates the rel easing nenber

1P U clHciif seaytrigye thi s Byt He edsddd ddarsmyear 13,
19 engages the | ocki ng nenber (unshomm) with the guide
pOFRF o 6012 8 U 5 WRERT H ober 13 TeRRRI

s locked to the rotar

Wi et | 3 ’f@eéw%tmnm%l@q £} e "BHE e picen

ar B e Bt To oM, e oSt A r eart@ldge
dr f'ﬂglgﬁca?ﬂ%§§191055@ fﬁ'@h@sﬁgfp%ﬂ%A2051t on HP

uni ntenti on starts can be avoi de ured th

CaLAGdGORet (BleBAndnt Ocked. méﬁh@eﬁb@nié nﬂepéaéé@&

cartrldge B to the mai nassenbly A will be descri bed.

Astisdeord, Fiigeiresds, céﬁﬂ&ﬂhérﬁ@uh@%h@%@ﬁtii@g@a@m £rom
54, an orientation of the cartridge Bis determned in

geties atobyry@ mgmvet yCceht@irof 1TheFtquitei dge. HH shas
orientation is near to the orientation required when
t heeemrde s cgeb & passesnibdfough the cartridge B has the
guide portion 60b for being guided in the direction
perpéndicular to the direction of the axis L1 of the
developing roller 110 (longitudinal direction of
developing roller 110).

As shown in Figure 4, when the uservshuts the
cover 13, the projection 13a provided on the cover 13
rotates the releasing member 19 counterclockwisely. By
this, the releasing member 19 engages the locking
member (unshown) with the guide portion 60b.
Accordingly, when the cover 13 is shut, the cartridge
B is locked to the rotary member C. When interlocking
SW is in the ON state, all of the cartridges B (B1-B4)
mounted to the rotary member C are locked. For this
reason, the trouble that the driving mechanism of the
main assembly A unintentionally starts can be avoided

assuredly with cartridge B (B1-B4) unlocked.

The mounting of the cartridge B to the main



openi ng 30 provided in an upper portion of the main
assenbly A . The cartridge, b is provided with an
we@bkangatsed cartridge side gui de 60b, and a shaP¢T/JP2009/065375
portion 60a at the end with respect to the
| ongi tudi nal direction of cartge dge B (devel opi ng
roller 110,) (Figure 2). The cartridge B is provided
with an elongated cartridge side guide 61b, and a
shaft portion 6la at the other |ongitudinal end
(AL R A withe Rhdespeiedns 60a, 6la are co-axi al
with the axis LI of the devel %pi ng roller 110. The
shaft por £Pof8o8Ha 1Bnd1ONE Sy de"’g‘@ﬁl e P& @&dPsnthe

2Ei&rr?é‘fps}?‘Froﬁéj%;%fﬂiﬁfﬁ%%ﬂ%ﬁ%%%Lg%fé‘?%?%rhi Hon
t _
i N M M i A L o

5 ecﬁcdffv%fmgéme Tlhql%giot %irﬂ:%tlti%d i%orrlé;:?orn%hoa%et he A8 i on

ere’the cartridge B i's nounted. e main

asseq ¥ | IO ' | sepbLyn othde 17
(Figure ?(49\,*}??? %%d%%ﬂ%i %gﬁnig?%ﬂesieﬁb%u%%i de 17

| Sop it @B G Qs rsEdS@ken 0fn S+ Chd ¥t i on FbHUfIBe dmain
and Figure 17. In nounting the cartridge B to the
rodssamieyirer C , the shaft portion 60a fixed to the
opposite ends of the cartridge B is guided on the
regul ati offhei catZaidget he e pravidenl ywighi de Elongaded
10trE2§¥§§ége side guide 60b, and a shaft portion 60a at
the end with respect to the longitudinal direction of
cartridge B (developing roller 110,) (Figure 2). The
cartridge B is provided with an elongated cartridge
side guide 6lb, and a shaft portion 6la at the other
15 longitudinal end (Figure 3). The shaft portions 60a,
6la are co-axial with the axis L1 of the developing
roller 110. The shaft portions 60a and the guide 60b
are provided on the outside surface of the supporting
member 157. The shaft portion 6la and the guide 61b
20 are provided on the outside surface of a side member
139.

The rotary member C is provided with a rotary
member side guide C2 at the one longitudinal end
portion, and the other end where the cartridge B is

25 mounted.

The main assembly A is provided with the main

assembly guide 17 (Figure 19, (a) and (b)). The main



portion 6l1la is guided on the regulation rib 17b of the
mai n assenbly guide 17 (Figure 19 (a)). A s shown in

wo-2@oosi4iD (a) , and, when the cartridge B novRGT/IRM@/065375
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the rotary menber C froma guide 17, the free ends of
t he gui de 60b, 61b bring into @ngagenent with the
gui de grooves C2 (Figure 19 (b) ) of the rotary nenber
C. Inthis state, when the user inparts the force in
a nmounting direction, the cartridge B is noved into

t essiaty dehdRerlC is|epibied nhphethet pekeapfri dge B
is nmounted to a npunt position. In this case, the
shaftPhbFi ot BoBl GEe t he 3RAfF1PoFEi bh- 61a are

Pos 1 oned RS OSSR 9 Cnshon) o,
i ti to th ' nbl y. A t he_basi f th
SORLRLEPED, By B oSSR ol Py, B b
S L548 SO S EhAbes T assgutly e Linpuets

abomg, 1 fhec AL 1 HYEn Byl ScMBYpt £di 48 {he gliflﬁteﬁlté.éoghaft

crossing wth the longitudinal direction o

CapdFt g8 B14 01 0h@ NEBNDET t e (PE§RIEPISH | AL POTHI 8R the
130a) . The drive shaft 180 is disposed at the

| ofgi it ugls sahbepdg@idé he7 r oFagyrsembera ) . Herfowe,in
the drive shaft 180 and the coupling 150 engage and

di Bemgagel  héararamd dgehé&h noluat ealr t nidoge aB ymoeabeinto
(accommodating portion 130a) relative to each other,
anchéyropyingnémpbeheC from a guide 17, the free ends of

the guide 60b, 61b bring into engagement with the
guide grooves C2 (Figure 19 (b) ) of the rotary member
C. In this state, when the user imparts the force in a
mounting direction, the cartridge B is moved into the
rotary member C. In this manner, the cartridge B is
mounted to a mount position. In this case, the shaft
portion 60a and the shaft portion 6la are positioned
to the positioning portion (unshown) of the rotary
member C. In other words the cartridge B is positioned
to the main assembly A on the basis of the developing
roller 110.

In the case where the cartridge B is dismounted
from the main assembly A, the reverse operation is
carried out.

By the structure described above, the cartridge
B is mounted in the direction crossing with the

longitudinal direction of the cartridge B to rotary



di rection substantially perpendicular to the direction
of the axis L3 of the drive shaft 180 in response to

wo b@eoopiar i on of the rotary nenber C . |n addi PCDIR20091@5375
rotation axis of the rotary nmenber C of the present
enbodi nent is sw ngable. (9) Swtching structure of
devel opi ng cartridge (devel opi ng device) Then,
referring to Figure 20-Figure 23, the structure of the
rotary nmenber C will be described. The Figure 20,
Fi meiflee 2 2C afRicFpedapinarecrEban 138as - (dheofdiifee shaft
drive transm ssi ogn nechanism  as seen fromthe drive
shb$? 1asdisrpaed eh)the Fruutbudsnai| aadrafethensgotary

' h he d I i |, 0- f th
TPt Bl e ot (P iR TRVet ol b asbei s on
DP whi ch to th hot it d 107,
L e G M R LR T TR
i j ) f_Fi . and .

s pGELegh EoEarlnkole) 2toFLassazss BTl oh
dif§§$jOPe%%éi@épﬁbtQ§c§téﬁﬁe§boﬁﬂdiByFﬁgyiﬁgZQn the

cartridge IS in a postdevel opnent tetractéed

Pogi &9 dBYsuB8Eant PAEUGVEL PPERAL chithFagbedhpogi kkehion
187, respectively. The frame 171 shown in Figure 21 is

nodfithasdkasedsiof (eheofirEFrgusea?d, 16a) inf rEspunee22o
and (a) of Figure 23. The transfer belt 104a, the
transf eotavideroflOdhe rotheycoepbengCl50, and the
drive shaft 180 shown inh (a) of Figure 20, (a) of

10 Fi gure 22 Imnapdidid)icef, Fihguret2d igre axis of the rotary

member C of the present embodiment is swingable.
(9) Switching structure of developing cartridge
(developing device) .
Then, referring to Figure 20-Figure 23, the
15 structure of the rotary member C will be described.
The Figure 20, Figure 22 and Figure 23 are
front views (a) of the drive transmission mechanism,
as seen from the drive shaft (180) side. (a) of Figure
20 illustrates the state that the developing roller
20 110-1 of the cartridge Bl is positioned in the
developing position DP which opposes to the
photosensitive drum 107. Figure 21 is a right side
view of the cartridge shown in (a) of Figure 20. In
(a) of Figure 22 and (a) of Figure 23, by the rotation
25 of the rotary C in the direction X4 from the state
shown in Figure 20, the cartridge Bl is in a post-

development retracted position 18Y, and a pre-



not illustrated in Figure 21. (b) of Figure 20, (b) of
Figure 22, and (b) of Figure 23 are perspective Vviews,

wa@gospenstrom the drive shaft (180) side in thPCHIRNER65375
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of (a) of Figure 20, (a) of Figure 22, and (a) of
Figure 23, respectively. In these views, the relation
anong the coupling 150, the regulating portion 160,

and the drive shaft 180 is shown. The drive

transm ssi on nmechani sm shown in Figure 20-Figure 23

s edrrest drpMeyt mowesathed epedi biom ohgz care $P@géév 81y B4 The
supported on the rotary nenber C to the_devel opi ng
posFan@nl DP sikeeh bppbsdare o2h bﬁo&l%’éeh%wﬂ/éa ?gn%rz a)

by rotating the rotar nenber : structure of
dr?ﬁleFW%%n?r%s. o) n@ h%h%ﬁ?m{ %’% dé%br?%eﬁlgwe

ot dor g ayetree igﬁggéﬁﬁgygﬁé?%fg?g%? N %
recel s ph" e abhopaL herse CRoPLTDL " b X1 1

rotate

rofa u@aéodf ngfhfﬂ gzl ransny lga"ag ﬁﬂgﬁ%'\/bb are

f or ransmttln tatlonal orce tothe gear

frx‘i’g%tf?l@?ﬁf?ét%':?naFQ dfetpain, for exanple, a belt
with the gear tooth, but any structure that can

transmt tlpg o3t Eptlngﬁ;@l AQr c@)i s ugalf e AP, arandlOd)i o
a swi ngabl e nenber sw ngably supported by the main
assegbty 23.abMbreepapéccivarvyethe anesead poohi doheof
the arm 103 i s supported
drive shaft (180) side in the states of (a) of Figure
20, (a) of Figure 22, and (a) of Figure 23,
respectively. In these views, the relation among the
coupling 150, the regulating portion 160, and the
drive shaft 180 is shown.
. The drive transmission mechanism shown in
Figure 20-Figure 23 sequentialiy moves the each of
four cartridges B1-B4 supported on the rotary member C
to the developing position DP which opposes to a
photosensitive drum 2 by rotating the rotary member C.
The structure of the drive transmission mechanism will
be described.
A driving gear 172 is supported on a shaft 107
supported rotatably by the main assembly A rotatably.
A gear 172 receives the rotational force from motor M
(driving source) to rotate.

The a rotational-driving-force-transmitting

mechanism M1 for transmitting the rotational force to



rotatably by the shaft 107 provided on the body frane
171. The one-end portion of an arm spring (conpression

wapribngidst or exanple) , and (el astic material)PAQDaP2069/065375
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nmounted to the free end of the other end portion of

the arm 103 whi ch supports theogrotary nmenber C
rotatably, and the other end portion of the arm spring
104 is fixed to the nain assenbly A . By this, the arm
103 receives an urging force (elastic force, and

r ot i @Rl ¥ b4 ceyoraboe metecrx slofa theashbieaing7ioy
the elastic force of an armspring 104 in the

di gt kv (Fikftle whth FigireedD, tEplur £9B8) 2Ry $heucture
arrow A . As has been stated jn the_foregpin %ﬂe
GRS, CRRFR RPN E ST O L OB L 1 TGS B (BLTBHS

and i s supported.r.atat abl on t arm_103. 1 n _thi
manner, t%g‘ 8&Ft 10 gé °B%i wﬁﬁll?ﬁ?jg& {'o"NE Sotar absly

e T ' -A- 150 .

Car g B ) P T TRETT O ATy ThEheT T O pee
proj ect s, f G & gur Lgure
DLESE ST BRI Y PRSI B0 B0
transm it ef By omhd hen g veo s hadbvIl@0q Ush Nt BErBbd £ hame
the rotary nmenber C tothe coupling 150 (150-1-150-4) .
Mot 1 parthec Wri-and tdir dilcansf 8 eirnofsgieng ofcadriparead sion |
force is possible fromthe drive shaft 180 to

casprimge Bof Bixddple) Thaendat¢lasligec Bhatsrpadyi ted is

with a coupling 150-1. The cartridge B-2 is provided

windumt edupd | Pge 1602, erd caf t thelgetB3ri en@rovirtdednwbf h

a coupling 150-3, and a
the arm 103 which supports the rotary member C
rotatably, and the other end portion of the arm spring
104 is fixed to the main assembly A. By this, the arm
103 receives an urging force (elastic force, and
rotational force) about the axis of the shaft 107 by
the elastic force of an arm spring 104 in the
direction (Figure 20, Figure 22, Figure 23) of the
arrow A. |

As has been stated in the foregoing, the rotary

member C supports four cartridges B (B1-B4), and is
supported rotatably on the arm 103. In this manner,
the cartridge B is mounted to the rotary member C. The
coupling 150 (150-1-150-4) of the cartridge B (B1-B4)
which the rotary member C supports projects from the
rotary member C (Figure 20, Figure 22, Figure 23). By

this, the rotational force is transmitted from the

drive shaft 180 unintegral with the rotary member C to



wdanodsasT i bed above.
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cartridge B 4 is provided wwth a coupling 150-4. The
couplings have the structures simlar to the coupling
The rotary menber C is pPOVIRIOEH/065375
with a gear portion (rotatable supporting nenber gear)
102a, which is extended al ong ¢4;he circunferenti al
direction which is the rotary nenber C . The gear
portion 102a engages with the driving gear 172. In

ot her words, the rotary nmenber Cis rotated in the
ditreetd@rpr bing hedGr ¢ by X4-by0the. r dMoatsl e rtiisullserly, the
direction (Figure 20, Figure 22, and Figure 23) of the
art o s s p¥on hef driiei PRt Yfebenal 2Lorer), 13 Heospikkg from

menber C is stopped by the stoppage of the rotation of
thfél%é%ﬁl‘leizshéﬂg tr ebfifl 2P oFP T oft ‘g € 195(B5 RYbporth&d

oS 3Age B R ety S ot oF rer e R0t T oLt bl A

mb f I h
TRECr e A L LSR8 10 08, IR0 £ 0] ]h%@izssu?ed
f t
L REHLOTUPETROFS e Sy Ul S 812 O SOELAG TLE0%3 £ A
rol Az.et!rﬂ@%e']% a & Ubhey i day ek ¥hi &hc&@él?ﬁésﬁ@l&y Ahe

roller has an ‘el asticity, and is 'supported

r Oé@&rgpiryg@yhaavcs hedd JOBacseesls esll i faXeto i thé heowmi 1ing
assenmbly A . The shaft 106a supporting the roller 105

i 18Xt ensledi hed pasayd el with the rotation axis of the

rotary nmenber C . When the rotary nenber C rotates,

t he rol | eMh&0Foitergomeadteed Ct d sapoovtidaetd with a gear
portion (rotatable supporting member gear) 102a, which
is extended along the circumferential direction which
is the rotary member C. The gear portion 102a engages
with the driving gear 172. 1In other words, the rotary
member C is rotated in the direction of the arrow X4
by the rotation, in the direction (Figure 20, Figure
22, and Figure 23) of the arrow A, of the driving gear
172. And, the rotary member C is stopped by the
stoppage of the rotation of the gear 172.

A regulation roller 105 is supported rotatably
by a roller holder 106 provided on the main assembly A.
The regulation roller 105 is a regulation member for
regulating the swinging motion of the rotary member C.
The noise reduction, and the assured rotation because
of a high friction coefficient can be accomplished if

the surface layer of the regulation roller 105 is a

rubber layer which has elasticity.



portion A e-1Ah of the cam 101 as wl| be descri bed
hereinafter to be rotated. A cam (rotatable nmenber)

waemoistspt ated integrally with the rotary menPer/JK2009/065375
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(guiding nenber) . The cam 101 incl udes the contact
portion A e-1Ah contactable 4.0 the roller 105, and

t he spacing portion (contact releasing portion)
10la-1Ad which is not contacted to the roller 105.

The spacing portion 10la- 101d is a recess which has

t he subst antricdllley $8¥e hesnfinggdasitdsidy  amneutier
configuration of the roller 105. The contact portion
103&R Y red afetatrb kpadey gy PRt o093 ezecseyedby af jxpd in
are alternately disposed along the outer surface of

t Heh @ dfA 1012 38 STHPRY ShbstiR isl1afF oA SUBhRfiteng the
interval s seen froma rotatio is.]Aj, of the cam
ST 1 S iTed P A ST HEY Rt 56 bR foR
to.the lpngitudinal dir pon of_.the riri -
suboT reh e L HetToy dhGhee: ol R WS A

. eDe : :
Vlwowat_zis%esaf of gL Y DEPDEr 1 65 - 1 ThesPact g pﬁr% 'feagntact

iS provided as a recess in eac Wo or

L SrPOSH t1 O1S- 8O PR £ her Ot @tk 0@l & r@eti 0Be Xdescribed
(Figure 20, Figure 22, Figure 23) of the cam 101. The

I 6881 hSfPs OV e Wdbaeddl ncl i ned surface 101m whi ch
ascends toward an upstream side froma downstream

si de, in BheawpStroeamadilde manide ) egPdcti st adtheed

rotational direction X 4 . By providing the inclined

suifitegrdDlyn  Filgutiee 200t &Frgunemt?@y C (guiding member) .
The cam 101 includes the contact portion 10le-101h
contactable to the roller 105, and the spacing portion
(contact releasing portion) 101a-101d which is not
contacted td the roller 105. The spacing portion 10la-
101d is a recess which has the substantially same
configuration as an outer configuration of the roller
105. The contact portion 101le-101h, and the spacing
portion (recess) 10la-10ld are alternately disposed
along the outer surface of the cam 101 at the
substantially regular angle intervals as seen from a
rotation axis 101i of the cam 101. The cam 101 is
provided at the end with respect to the longitudinal
direction of the cartridge B1-B4 supported on the
rotary member C, and it is integral with the rotary
member C.

The spacing portion 101a-101d is provided as a

recess in each of two or more positions along the



Figure 23) , when the cartridge Bl-B4 separates in the
direction crossing with the rotational direction in

wa@ewongaste wWith the rotation of the rotary nePtEIP2MNY/065375
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the operation is carried out snoothly. More
particularly, in response to tdye rotation of the
rotary nenber C, when the cartridge Bl-B4 separates
in the radial direction (radial direction) of the
rotary menber C fromthe devel opi ng position DP, the

s oot &t heovehedt re st tem ried(BLaursi 291 arigure he2 r ebeggre
is provided with an inclined surface | n (Figure 20,
'%:15)( oD the gam el OB)  [Threm&F aSnarSd RIRY ifest Medh Sitle

fromthe downstreamsjde, in the dovvnst reamside with
relsfb@cltn% $Wel 3ER at § BhafDHER e%??%fh X WowagEy Pt ovPeFRA™
t he i ned surface 101n, en.the cartr

e B1-B4 .
go%ﬂe%e Fher U EAEr 55T ng i CPE L WS TOTaE | Har #ith
r ect X4 t d.the deyel
aée%%%%%%etwﬁe“ﬁ%ot% CUEERCEa R e e ¢ M KA UCERRE
I d
car dr? %?é[(gfl?rgg%%é]l%o%‘he ?%1 4 \A%?rzgt lgﬁet(?gdl al
di f & oﬁ%ﬁnﬁ f hhén r@ﬁ@%’aﬁ@ﬁ?&@eCBEDB\@VQeIBQEQ@é@' ORI Aile

posi |n accordance wwth the rotation of the

I 04 BF Y PSR EE r &5 51 h &6y IR Ot He NBYEABIONAS €8FEEEdoRULn .
The cam 101 is rotated integrally with the rotary

mesbesrdancBywitie €oatbstapdohi of tidkercbatachemiget oCa

regul ation roller (regulation nmenber)
the operation is carried out smoothly. More
particularly, in response to the rotation of the
rotary member C, when the cartridge.Bl—B4 separates in
the radial direction (radial direction) of the rotary
member C from the developing position DP, the smooth
movement is carried out.

Similarly, the recess is provided with an
inclined surface 10ln (Figure 20, Figure 22, Figure
23) lowered toward the upstream side from the
downstream side, in the downstream side with respect
to the rotational direction X4. By providing the
inclined surface 101ln, when the cartridge Bl-B4 moves
in the direction crossing with the rotational
direction X4 toward the developing position DP in
accordance with the rotation of the rotary member C,
it can be moved smoothly. In other words when the

cartridge B1-B4 moves in the radial direction (radial

direction) of the rotary member C toward the



105, the developing roller 110-1 of the cartridge Bl
is spaced fromthe photosensitive drum 107. Wen

w@pablzrstont act portion 101f - 10l h contacts POI/g#2e09/065375
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regul ation roller 105, it separates fromthe

devel oping roller (110-1-110-4y, of the cartridge (BI-
B4) photosensitive drum 107 (Figure 22, Figure 23) .

As shown in Figure 21, the cam (rotatable nenber) 101
rotary nenber (rotatable supporting nenber) C, the
arde(sWwmiad| ro sreber ) DAOR, amdordrnee gyl & i ore rodtaiion
(regul ati on nmenber) 105 are di sposed at each of the

orfel | BiRyi QR Pl NERREDIF L | B FReCEmenQYPRPNt 1s carried
| ongi tudi nal end portion of the cartridge Bl. The

st@fes shown in Figures 22 and 23 are the states in

whi ch the_rotar er Crotates as w ll, be .descri bed
hereinaftgﬁg H&%eggg?lﬁnr GdtECon ™ Fﬁ§a§9§t§§%3h3®ﬁ in
Fi gures 22 and are the stat t e rotatjion of
tkéb?%%%u@ﬁé%?ﬁﬁé?‘c |s'%1e fgﬁ'é%égﬁh?%élfé ﬁace%d

Fg@%’%%ﬂt inrggg% fé pﬁemg@f&ﬁdrméii PPe%éléPfoxP%é%&éP)

e cartridges Bl-B4 carries out

dev@d opi g @@@éf&é?ﬁk? AS51 bW 01 FhgUERS 22r8pddds, B1
in this state, any of devel opingrollers 110-1-110-4 do

Nots COPEAEd £ Lorh henPhoh O868sh &1 vevdrapud 0707 FolWhen
exanple, in Figure 22, the developing roller 110-1 is

| natdrehe et cact &clt position 18Yfat 1hkhdovmsicesntsi e
of the roller 105 Simlarly, in Figure 23, the
devedwhangom otdkted 1003, | 5tipephratesr Aromdtipesi ti on
18Z at the upstream side
developing roller (110-1-110-4) of the cartridge (Bl-
B4) photosensitive drum 107 (Figure 22, Figure 23).

As shown in Figure 21, the cam (rotatable
member) 101 rotary member (rotatable supporting
member) C, the arm (swingable member) 103, and the
‘regulation roller (regulation member) 105 are disposed
at each of the one longitudinal end portion, and the
other longitudinal end portion of the cartridge Bl.

The states shown in Figures 22 and 23 are the
states in which the rotary member C rotates as will be
described hereinafter. - However, in addition, the
states shown in Figures 22 and 23 are the state that
the rotation of the rotary member C is at rest is in t
retracted position. Here, the retracted position is
the position in which none of the cartridges B1-B4

carries out the developing operation. As shown in

Figures 22 and 23, in this state, any of developing



of the roller 105. In the retracted position, the
roller 105 supports the |ower portion of the rotary

wWOreibme44€87 i n t he one-end portion. |In addition, P€Ta&P2009/065375
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roller 105 supports the | ower portion of the rotary
menber Cin the other end portépn. By this, the
rotarynenber C which supports the cartridges B1-B4 is
restricted in the swinging notion by the roller 105.
The retracted position 18Z is the position which is

t heoshgesaslfhe-wWalténdopostt tontaPtdescthbed above. A
s shown in Figure 20, on the other hand, and the
roPheiosensbppvsedrihn 1Ré- stk PP, sepaf B f4%om
the bottom surface of the_ recess (spacin ortion)
1oiaeiﬁevﬁéog%gger9ﬁé?rtﬁéoaévéﬁoépnah?o?PEFaiiedl

h It drum,107._ Thi [
] ﬁ§5§§§§85? a0 " RoChe, PTROE RRT - Pas T bBA™ A Ehe! 0>
' Lt DP. ' .a_d '
o Er e R85 Bhnt SBeEE: 25T nbAbnaRk e fer fa  EXGER, 1891

andthg £8£'gg&%gégggfﬁgg§€§o£r9§ktPfegﬂéteggﬁyggacside

of "a recess y, the ro 105" separ at es

frgmthe batiem sysfack afnd FoceSSLIO od N1t S the
state. In addition, the roller 105 separates fronthe

botbomesurbaceuppoatEeEReS13048 pbrihbs sFathe kBtary
ot her words the cam 101 spaces fromthe regul ation

r ohkbe108. iki gheesn@Benddpditibhust Iratadd el ot At ehe
during devel opment, wherein the roller 105 is
posblilenediOadpappatrtsother écess pOtaipn ¢0I dhe. rAndry
the recess
member C in the other end portion. By this, the rotary
member C which supports the cartridges B1-B4 is
restricted in the swinging motion by the roller 105.
The retracted position 18Z is the position which is
the same as the waiting position HP described above.
As shown in Figure 20, on the other hand, and
the roller 105 opposes in the state that it separates
from the bottom surface of the recess (spacing
portion) 10la in the state that the developing roller
110-1 contacts to the photosensitive drum 107. This
state is the state that the cartridge Bl is positioned
in the developing position DP. 1In this state, a
developing roller 110-2 contacts to the photosensitive
drum 107, and the roller 105 separates from the bottom
surface of a recess 101lb. Similarly, the roller 105

separates from the bottom surface of a recess 10lc in

this state. In addition, the roller 105 separates from



10l1a (- 10ld) is positioned so that the roller 105,
and the cam 101 do not contact with each other.

woecaongi4nyl y, the arm 103 urged by the el asti cP€DIR009G65375
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the spring 104 urges the rotary nmenber C. And, this
urging force (elastic force) provi des a contact

pressure between each of the developing rollers (110-

1- 110-4) and the photosensitive drum 107. The driving
gear 172 receives the rotational force fromthe notor

M thee riptaien j suthrcelioeca i peCcois t heldripwAls Theke- adn
has been descri bed herei nbefore, the rotary nmenber C

i ofhrarerdh e A ek?l oPPIFCT her AR r B XA TU Rkl @am
101 ﬁ{ovideg on the rotary nenber Cis also rotated in
t WP Hi$ectfon of the arrow X 4 integrally with the

rotary ne%ﬁ%%g%ﬁ'%5;%%@?%1?292%%§%%§%$%¥k}g%a%%a%%gi%g

whi ch t he t ecel ving the

;g@%ﬁ;@@g%rﬁeff ConOfe Le (L1 VDL 00865 112 pd 0 £1 GHLS

‘opi'ng operatio Inis N e cartridge

Bl ad{g]@e r{g Qg.ﬁegésé ef agct Faff@mﬂ he develQpd N&cess

position to the post-devel opnent retracted position

18)p1&nf-the1 garisiglgs: Brend@ves tryerehé heodevel opsng
position DP fromthe predevel opnent retracted position

184nd St | @hy101 nd&i gote ecddtathewdleN et apest hét ni shes
in the cartridge B4, the cartridge B4 retracts from

t hec devel opl g plosi 4ronl OF togéhebposhe devasopoefidtrce of
retracted position 18Y, and the cartridge Bl noves

t owae dsphingleV@d opr ggs polsé t Fora DP hewperhe. And, this

pre-devel opnent retracted .
urging force (elastic force) provides a contact

pressure between each of the developing rollers (110-
1- 110-4) and the photosensitive drum 107.

The driving gear 172 receives the rotational
force from the motor M to rotate in the direction of
the arrow A. Then, as has been described hereinbefore,
the rotary member C is rotated in the direction of the
arrow X4. The cam 101 provided on the rotary member C
is also rotated in the direction of the arrow X4
integrally with the rotary member C. Figures 22 and 23
show the state in which the rotary member C rotates by
receiving the rotational force of the driving gear 172.
In Figure 22, the developing operation finishes in the
cartridge Bl, the cartridge Bl retracts from the
developing position DP to the post-development
retracted position 18Y, and the cartridge B-2 moves

toward the developing position DP from the pre-



position 18Z. In addition, the rotary nmenber Cis
provided with the gear portion (rotatable supporting

woreribee44gear) 102a on the outer periphery. A dpCT/irMg09/065375
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gear (sw ngabl e nenber gear) 172 is provided
co-axially with the rotation axi s 103a of the arm 103.
By this, the gear 172, and the gear portion 102a are
engaged with each other. Therefore, even while the arm
103 swings, the gear 172, and the gear portion 102a
aréevd hegmenn réerangadi pgsstiee WEh dHon letther,. ithe
rotation axis 103a is the axis of a shaft 172a which
supporre 2he geardavelepmnarbbf inighes shaf the 7parfsidge
securedly fixed to the body frame 171. The end of the
ar%?&O%h¢sc%%Eﬁ%%@er%4af%b¥?c?% ?ﬁ%msﬁg?tdﬁv?%pp%%ghas

been d bed in the f th
aﬁuSQ%*cef%%éD§|5é?me TR ek COFOr AP Or cByC BTC TR BT hiPn

oot D chal F e G i 07 By TREST ot 89 ety Gt 81b58ng
rObALI POLA T 0P EDLR SAE! Ere adgesfé@ﬁaﬁ@%em&@e@etmeen

deve opirng roller , and e photosensitive
dragg /ohSi§2l eased. And, when thepress-contact state
isre eased the urging force of the spring 104

press- COﬂtI%Cta%otﬂ%qo%amtlu%l rot alrie rledldear c10% b tiliest
the cam 101 can be assuredly contacted to the roller

10%itHhenougesr spisfacen ol hetathiabhet Sepspacing pembéon

(recess) 10la-10d 101 is the contact portion
gear) 102a on the outer periphery. A driving gear
(swingable member gear) 172 is provided co-axially
with the rotation axis 103a of the arm 103. By this,
the gear 172, and the gear portion 102a are engaged
with each other. Therefore, even while the arm 103
swings, the gear 172, and the gear portion 102a are
always in the engaging state with each other.

The rotation axis 103a is the axis of a shaft
172a which supports the gear 172 rotatably. The shaft
172a is securedly fixed to the body frame 171. The end
of the arm 103 is mounted rotatably to the shaft 172a.

As has been described in the foregoing with
Figures 20, 22 and 23, the elastic force (urging
force) of the spring 104 press-contacts the developing
roller 110-1 to the photosensitive drum 107. By the
rotary member C rotating from this state, a press-

contact state between the developing roller 110-1, and

the photosensitive drum 107 is released. And, when the



10le-1A h contacted by the roller 105 as descri bed
above. In the state that the contact portion 10le-10h

w@eormvaes7to the roller 105, the cartridge Bl-B4T/dR»069/065375
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not contact to the photosensitive drum 107.
Accordingly, the cartridge Bl-#4 can sequentially be
noved, w thout the influence to the photosensitive
drum 107, to the devel opi hg position. The contact
portion 10le-10Oh, and the spacing portion 10la-10d
areressecrritaty fiapostd nebpgsthe Eotavrohay force of
direction of the cam 101 (rotary nenber Cg . A

di sRansRring bet vieepsshecspact fgthoreamnldol kol Ere,

and the rotation axis 1A of the cam 1Q1 is shorter
t haRL be i %é%\nceBYLZtkblest'V\éé}? R Elc% " t"‘ﬁﬁjﬂreély

10le-]1 A dth ti is 1di of th 101
(ﬁégvaec%sia%gw% 53} Peruha8  he cartridge (BLB4) is
t |_opi i L i troll.

?S\r/lghow?) tI]l:?)ll%oc‘%‘l\s?%tr(lz(%Iurl}c%taf?\:t ??Ltg]l%l}f gﬁ@élao %#g%cﬁllrll \% ng

?g?gfﬁzgnsgﬁégéés{thiglﬁPydn? s ﬁé08§n£Q§t portion

on. e cartridge Bl reaches the devel opi ng

Posh i ono BF. cdheadeygl Bpi fler bl 8Er 1105 1a6-addOr fded
and the photosensitive drum 107 press-contact to each

otfiesve N i scrdeved o ngposidiondRadk EoMn iT01e-101h
Figure 20, in this state, the roller 105 opposes in

t heostates ofobehagrawayrf i 0 t hiee spact njdper BieR4 does
(recess) 101b (-101d) of the cam (101). In other words

t heospacnhgcpotroi bne 1phbt ¢sendid}ve dndmt h87¢ol | er 105
are spaced. Wile repeating such an operation, the
caheeprdengBi. BahsegathridoeyBholbé €an sequentially be

moved, without the influence to the photosensitive
drum 107, to the developing position. The contact
portion 10le-101h, and the spacing portion 101la-101d
are alternately disposed along the rotational
direction of the cam 101 (rotary member C). A distance
L10 between the spacing portion 101a-101d, and the
rotation axis 101i of the cam 101 is shorter than a
distance L2 between the contact portion 101le-101h, and
the rotation axis 101i of the cam 101 (Figure 22,
Figure 23). When the cartridge (B1-B4) is moved to the
developing position DP, a controller (unshown) blocks
the rotational force of the driving gear 172 so that
the rotary member C stops the rotation. The cartridge
Bl reaches the developing position DP. The developing
roller 110-1 (- 110-4), and the photosensitive drum

107 press—-contact to each other in this developing



t he devel oping position DP. In this enbodiment, a gap
G (Figure 2 ) between the roller 105 and the bottom

wariaeasof the recess 101b as the spaci ng porPCDOPA069/065375
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approx. 1.5mm In this manner, in this enbodi nent, the
rotary nmenber Cis provided wigh the cam 101 whi ch has
the contact portion 10le-10Oh, and the spacing portion
10la-1Ad integrally, and the main assenbly Ais
provided with the roller 105. By this, only by

r op@sihgon hePr otfs ywhasbein E'igwes 149G dgen Blhgs state, the
(developin& roller 110-1-110-4) can be contacted, and
spaebdeFel @bi 9rPP®e® hen phbe oSEAEPt PUelEilfh 267YWRFPB the

CoLLILLS oM 1 e PlEnel MPYOTR 1 15 9 LriSRe B nor,
Sesst LPLSD AL DRI Mgl DEGRPESRD! oD ZhiAS, o
608 FadENel oPESOLBLLBELCY ot SR ARE LI SUCE
RoGhLRP: B, BicLarL b gucerobu BecaBLLORLL povy <o

FigHéedgsel@biﬁQi?o&iﬂ?@ntbg.Pofﬁi@H&é(bﬁﬁbdfﬁkﬂﬁﬁfﬁjgap
159 contacts t0 the positioning portion 160bl of the

acgonpRgaténg) ppetwesnleéNb sel1lbat 1bBeandguhar bottom
position of the coupling 150 is restricted. In other
wosdsfabe e6uphéngedbBsi 30ibshsi thedspacthg portion is
pr eengagenent

approx. 1.5mm.

In this manner, in this embodiment, the rotary
member C is provided with the cam 101 which has the
contact portion 10le-101h, and the spacing portion
101a-101d integrally, and the main assembly A is
provided with the roller 105. By this, only by
rotating the rotary member C, cartridge B1l-B4
(developing roller 110-1-110-4) can be contacted, and
spaced relative to the photosensitive drum 107 while
carrying out the planet movement of the cartridge Bl-
B4.

Here, referring to Figures 20, 22 and 23, the
description will be made as to the operétion of the
coupling 150.

In the case where tﬁe cartridge B is in the
pre-development retracted position 18Z (Figure 23),

the coupling 150 is in the pre-engagement angular

position by the elastic force of the spring 159



angul ar position. In this manner, the internediate
portion 150c of the coupling 150 is urged by the

webk@ashrasf orce of the spring 159. In this nmannkCT/JIJrA0€9/065375
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coupling 150 is urged so that the
portion-to-beregul ated 150 coptacts to the
positioning portion 160bl by the elastic force of the
spring 159. And, the inclining direction of the
coupling 150 is restricted toward the pre-en%?genenp
ardeseripediabove i (Figleretade- t Het shpwn in (b) of Figure
portion-to-be-regulated 150 is positioned b% the
pos3 i i BRi FYl pokifneon AspporTheretoree—Feeutatpdi hgl150
inclines to the pre-engagepent angul ar sjtion by the
e GRRTECHOrE® (I quret BEYNINg PERF 508 LEgbL (b Fhtary
menber C rotates in the directio 4, and_t he

cat tTPHGRIB 1% ?%Etb?%cgéébiﬁomg?%% P ndvEd ¥ om t he
pre- devel opaen e poshtion L gure 23)

Gasa S pbar i oo BEt fi GEFL ' LG rePfet S P e
[ [ g n j [ f 80.
A o e T o T oot T o1 & erigagenent

angut 85 eROst ARG (& 0Y6 81 £3dnt 0 the i afdrianal, faice
transm tting angul ar position (Figure 20).In the case

Whek Ee theacaré rpegei&h 150p0stttvBedoiplihg UBYel opunged
position DP (Figure 20), the coupling 150 is in the
robpttionablistte foaosnvftithg spgihar 1pdsi tironhisndnasner,
i n engagenent with the drive shaft 180. The coupling
156he eceuipksng he50 ot at ingadl $ortkatrohet perdipnetghét
18$ég£fated 150j contacts to the positioning portion
160bl by the elastic force of the spring 159. And, the
inclining direction of the coupling 150 is restricted
toward the pre-engagement angular position in the
state that the portion-to-be-regulated 150j 1is
positioned by the positioning portion 160bl. Therefore,
the coupling 150 inclines to the pre-engagement
angular position by the elastic force (Figure 23).

In this state, the rotary member C rotates in
the direction X4, and the cartridge Bl in the process
in which it moves from the pre-development retracted
position 18Z (Figure 23) to developing position DP
(Figure 20), the coupling 150 is brought into
engagement with the drive shaft 180. And, the coupling
150 is moved from the pre-engagement angular position

(Figure 23) to the rotational force transmitting

angular position (Figure 20).



shown in Figure 20 (b) , at this tinme, the
portion-tobe- regulated 150 is in the permtting

wWQ@orioprs160b2 of the acconmodati ng portion 16BOT/JP2009/065375
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wi t hout contacting to the wall 163b3. And, the
position of the coupling 150 i determ ned by the
engagenent with the drive shaft 180. Wth the
operation of engaging with the drive shaft 180 while
the rotary nenber Crotates in the direction X4, the
coupl i ng I80the sevedvwhessm the geasngadgenBit igngul ar
position to the rotational force transmtting angul ar
pARP$ Hokoneg tin tHig A FRLYRIRG PR DLt hen rfé%uﬂg%%rqs%jﬂ ’
is nmoved in the gernittin gortion,160 2_fromthe
TtIhgi o Hher PERT 1 OBRF NPT L on

160D inst th ic f f th ing 159 T
or T o BT 1S H B IS 70 6 cont At G AR

V\@Ht}‘}6p %nggﬁ\g%e%kpgf{n fé(ﬁ ng MY téo l]iqlggé]'SVOS%rl%ggisﬁres

t he ¢ou econes in the state'r

subst anti & { ynd 1 omy @ag stahec ol Heivg Lnatheigo. Rs_

pr e- engagenment angu position. The rotary nenber

i ssisb@ppedl Fighhe 56 atef hait thei Sotphé NGtHE0pb st idn-to-
engagenent with the drive shaft 180. In other words

t hee dréyglshad 11469 is piovhdesermdtthay pdrengagesob2
with the coupling 150 at the stop position of the
r od Ar yhareadbesmtodant e plevel opi hgOlposi thout DEontact heg
state shown in Figure 20, the rotary
to the wall 163b3. And, the position of the coupling
150 is determined by the engagement with the drive
shaft 180.

With the operation of engaging with the drive
shaft 180 while the rotary member C rotates in the
direction X4, the coupling 150 is moved from the pre-
engagement angular position to the rotational force
transmitting angular position. With this, the portion-
to-be-regulated 150j is moved in the permitting \
portion 160b2 from the position df contacting to the
positioning portion 160bl against the elastic force of
the spring 159. The portion-to-be-regulated 150j is
not contacted to the wall 163b3 of the permitting
portion 160b2.

By this, the coupling 150 becomes in the state
revolvable substantially from the state of being in

the pre-engagement angular position.

The rotary member C is stopped in the state



menber C rotates in the direction X4 . In the process
in which the cartridge B noves from devel opi ng

w@ombi4an? DP (Figure 20) to the post-devel opnePCT/JP2009/065375
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retracted position 18Y (Figure 22) , the coupling 150
is nmoved fromthe rotational fgrce transmtting

angul ar position ( (b) of Figure 20) to the

di sengagi ng angul ar position ((b) of Figure 22). Wth
this, the engagenent between the coupling 150 and the
drilvat stizg tcagpl ivgrbb@asedin ap@orpRNerhNsht Bstlom @five
the rotational force to the coupling 150 fromthe

drsRRfEnk8¢ - 190 jathed ewyets WBF e (Hefdoddld ig 150
is disen ed fr the dri haft. 180. | | at

TR e L otpl FHEE 15D SR EEREagettF o ¢ FEUBF 08 SHGr e
180, th i is in_the_di ' I

POSI 1 BICK PGt £222) 0L AT ERBRAT T RPUOPE 29 1Dy at

t hj ' ion=to-b lated 150 is in th
pé¢%¥%%?Ebn%2§?$g%£§%0%%90fe[ﬁ%EagcgnnDdgiik; Lgrtign
160b wi t haut ¢RNACHNGHQA N8 IFMRRIrvBld, 163030:AN4,
the coupling 150 is in the disengagi ng angul ar

PogihbOn ¢ Frgti€e22iibind &0Fc8t s6RURGI NAA a8 td¥cess
drive shaft 180. \Wien the position that the coupling

150n Whith Chh | Shé Ncé her diigengagbngs angomate pesoping does

not interfere with the drive shaft 180 is reached, it

i spodiredoh obar dFagpre- 2hpagenené angutdevedsphenn by

the functions of the regul ati on nenber 160, and the

spréhgadsed pasbdthen WY dsFidereodpl i nghes500untingess0

toi;hgoved from the rotationalvforce transmitting
angular position ( (b) of Figure 20) to the
disengaging angular position ((b) of Figure 22). With
this, the engagement between the coupling 150 and the
drive shaft 180 is released, and the transmission of
the rotational force to the coupling 150 from the
drive shaft 180 is released. By this, the coupling 150
‘ié disengaged from the drive shaft 180.

Immediately after the coupling 150 disengaged
from the drive shaft 180, the coupling is in fhe
disengaging angular position (Figure 22). As shown in
Figure 22 (b), at this time, the portion-to-be-
regulated 1507 is in the permitting portion 160b2 of
the accommodating portion 160b without contacting to
the inner wall 163b3. And, the coupling 150 is in the

disengaging angular position (Figure 22 (b)) for

disengaging from the drive shaft 180.



pre- engagenent angul ar position. As shown in Figure 23
(b) , and, the portion-to-be-regulated 150 contacts
W@ 010kei4pDsi tioni ng portion 160bl, so that theP@EnIRMEI 065375
posi tion of the coupling 150 beconmes the preengagenent
angul ar position. This has begys descri bed hereinbefore
Wth the rotation in the X 4 direction, the rotary
menber Cis noved also in the direction perpendicul ar
to X4, i.e., the radial direction of the rotary nmenber
C , by th#@heanthieorssdtt ioe tham e covelimg A0 ehich
105 descri bed above. Therefore, the cartridge Bis
novedi motheniliSeRIIRENY RRIR bRl POF+EEPT ofoK@ BPtt he
rotary nenber, C, but also in the radial direction o,
thé“?%f%??en%h%%rtQ?,d¥hv?h%h% Selfhet® TR2CREMt rilbghs
B nove% to the rotational force transmtiing angular,,
pOEPYF NP Y RRT t heP BT e RAgRgereht 2 AAGHR &r PR3 T 8n>Y ahid
in e [ .fro r ti I r
tr b P8 S o JRE TR oh T 0Ee 558 208, che" SBring
angghar REUAHAN G MUERNL 10fnd NS Farididgs B4 Ghe
the rotational force transmtting angul ar position
f r 9P L B8y REEMENYAYRFERDE r 2PFSL 8L HRST tADPsHSWHE i Figure 23
novenent “of the cartridge B to devel opi ng position DP
(Figyy ear®) trompdheipneteviet opsgulatetir 280 ¢dcpasatitonto
18Z (Figure 23) . The novenent of the cartridge B to
t hehdi seagagoninangotaioposbdbdn foohhdhethet ahgohat
force transmtting angular position is the novenent of
10 t heosationdgeé Bh¢ocoupling 150 becomes the pre-

engagement angular position. This has been described
hereinbefore.
With the rotation in the X4 direction, the

rotary member C is moved also in the direction

15 perpendicular to X4, i.e., the radial direction of the
rotary member C, by the functions of the cam 101, and
the roller 105 described above. Therefore, the
cartridge B is moved not only in the rotational
direction X4 of the rotary member C, but also in the

20 radial direction o the rotary member C, in the case
where the cartridge B moves to the rotational force
transmitting angular position from the pre-engagement
angular position, and in the case where it moves from
the rotational force transmitting angular position to

25 the disengaging angular position. The movement of the
cartridge B to the rotational force transmitting

angular position from the pre-engagement angular



t he post-devel opnment retracted position 18Y (Figure
-22) from devel oping position DP (Figure 20) . Here,

W0 b@ogie4497 ng portion 150b of the coupling 150 PET/m»eed65375
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al ong a | ocus provided by the conbination of the
novenent in a circunferentialioirection X4 of the
rotary nenber C, and the novenent in the radia
direction of the rotary nmenber C perpendicul ar
thereto, simlarly to the cartridge B. On the other
hapes L aikeh the the veoveeent opf 150 eArthidgeupl tag 150
is nmoved followi ng the drive shaft 180. Therefore, a
pi TP IHE URCDIT PR RBUPTIFgra s Hi FFR sthe oPFehe
mere interrelati on between the drjyin ortiop_ 150h
WHIRYE PR pi S0t PgeF upes tint Phe b ?ng%r% hesbiri v

[ 150 ich i h f th ' ing. M
DATRIE 19¢ The G VT HaTpar ort Toob S eRo a0 Hegular
Pl ¥ 1% “%%ﬁ:”%{e{ﬁ%ti&(‘ 1t98r9é'%’.f£h&9{{’%fﬂ?g 150a
whHi Th T80 he end- o e pIvoting do not operate

in t L.t h; Lt L VoLl S
(BISELE RO M ol i LB O PBrlagS o

t henPopddanid Qs DSohegt| atefadoly posit eayl B8 Y Ngrdgure
pivoting direction of the coupling 150 is in

t heper it érh | AgvPDE 106 36OD2ioThep et P Qurd heo) .

portion-tobe- regulated 150 can freely nove w t hout

i nterferefeeew thet kieriwdnlg poA3 onhdat@bf ofl thet keupling

words the coupling 150 is revolvabl e substantially.

Mot &0 phs tnewtdrd yong he toodis goravided ofyt blze combination

accommodat i ng portion 160b is, such that in the case

whet eth¢gnovement in a circumferential direction X4 of
the rotary member C, and the movement in the radial
direction of the rotary member C perpendicular thereto,
similarly to the cartridge B. On the other hand, and
the driven portion 150a of the coupling 150 is moved
following the drive shaft 180. Therefore, a pivoting
locus of the coupling 150 differs from the mere
interrelation between the driving portion 150b which
is the pivoting fulcrum thereof, and the driven
portion 150a which is the end of the pivoting. More
particularly, the driving portion 150b which is the
pivoting fulcrum thereof, and the driven portion 150a
which is the end of the pivoting do not operate
interrelatedly with each other in the pivoting locus
(movement locus) of the coupling 150. At this time,

the portion-to-be-regulated 150j for regulating a

pivoting direction of the coupling 150 is in the
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coupling 150 is in the position other than the

pr eengagenent angul ar position, the pivoting is not
and only in the case where the couptCT/mpodaiss375
is in the pre-engagenent angul ar position, the
inclining direction of the coupling 150 is regul at ed.
By this, the stress inparted on the
portion-to-beregulated 150 can be mnimzed. In other
words, in the case where the coupling 150 is in the
prme@ng@@mr@oam ako Qi t iIreraffr r dhen grgdnsn-to-
angular position is determ ned by the regul ating

ph QT%ﬁ%qwe%anfSQheC%sﬁ%w rf@oib%rw*%fhoq’eobmte%@erence

t t t f th | 1

de"lsztr}f;]nwg‘al‘p":‘: nL%&&gs%ﬁ‘%:%l%‘? ?ﬁélt @%ﬁfﬁoup Infgsotg"aﬁrles
t t t d di

O b oS PR TR 800 P S EDOROEIRRL CRES! A

P Og%r&c%%ggyrew at Sl 1 cg £ Bk N %hﬁhgeggamg@atmg

i on e oper |on t ereof 1S not
e@é’% this et'Eh EhfnCQHQU:QQ 1pRe & th
re e s@%stant |% t he case mh%re ?he ©

p%éﬁﬁﬁlﬁ@ beo rﬁgumt@ﬁie 156% i ¢ SoROSthé PNElah Nth&epre-
permtting portion 160b2. Therefore, the coupling

150654 HRe €N gagedl @ndo s sengagethée ebavbveng 0oi s heotri ve

shaft 180 without inparting large stress to the

copipd vaagt d&0. ardd sombg heetheesasée beldeher ehabedopeing he50

rotation axis |Ai of the rotary nmenber C of the

preseim endopieeengigensnnganyelanl sosihisuchterotary
inclining direction of the coupling 150 is regulated.
By this, the stress imparted on the portion-to-be-
regulated 1503 can be minimized.

In other words, in the case where the coupling

150 is in the pre-engagement angular ﬁosition, the
pre-engagement angular position is determined by the
regulating portion 150j and the positioning portion
160bl. By this, the inclining direction of the
coupling 150 is determined. 1In the case where the
coupling 150 carries out the engagement and
disengagement operation relative to the drive shaft
180, the portion-to-be-regulated 150j is in the
permitting portion 160b2, and the operation thereof is
not regulated. In this manner, the coupling 150 is
revolvable substantially in the case where the

portion-to-be-regulated 150j is positioned in the

permitting portion 160b2. Therefore, the coupling 150



menber C, the cartridge B of the present enbodi nent
is assured in the engagenent between the drive shaft

wadaoamdst he coupling 150. In addition, the  PCT/JP2009/065375
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di sengagenent between the drive shaft 180 and the
coupling 150 is also assured.i1déhis is one of the
remar kabl e effects of the present enbodi nent. As has
been descri bed herei nbefore, the coupling 150 is
revol vabl e (sw ngable) over the fullcircunference
t heaeope seibsaaed | and ydieengagedt betpelvxki 5o Lishe qpiee
particularly, the coupling 150_is pivotable

sub2 Eht 180 1 yithowt | 1P BB RGNk FEF aBF U@SE 0L P hE GXi S
L4 . Here, evol ution of the coupling is that a
co%%??%bngtiééf does not rotate about the axis L2 of
the coupling, and the axis .L.2 which.incldned rotates
about t he P&xi'€SL eFPh§é§¥%ﬁé?%% qﬁﬁ?ﬁ%&ﬁﬁqﬁ%’o§9¥%

shoyp, i n ki 9%;50%&@ of "PM?VJ%tai:%erﬁ?ﬁﬁePo& gxclyde

the case in e coupling it rot at es about

thﬁréééﬁ?bgT%B%%ﬁén{afgesﬁingéﬁiegr B apPrayied rotary

positive Itron, It has been described

hepshwbel ©F echbatatPei @%b sslari hénghéBaht eemBbodient is
directions relative to the axis LI. However, the

coalpbhpgd 160 tBe nehghgsrssarbéywessl thablieilenehaky 180

the predeterm ned angle in any of the direction in 360

degi@eshe coupling 150. In addition, the disengagement
between the drive shaft 180 and the coupling 150 is
also assured.

This is one of the remarkable effects of the
present embodiment.

As has been described hereinbefore, the
coupling 150 is revolvable (swingable) over the full-
circumference thereof substantially relative to the
axis L4. More particularly, the coupling 150 is
pivotable substantially in all directions relative to
the axis L4.

Here, a revolution of the coupling is that a
coupling itself does not rotate about the axis L2 of
the coupling, and the axis L2 which inclined rotates
about the axis L4 (the state of the revolution is
shown in Figure 13F). However, it does not exclude the
case in which the coupling itself rotates about the

axis L2 in the range of play or a gap provided

positively.



In addi ti on, as has been descri bed herei nbefore, the
coupling is revol vabl e substantially. Mre

w@arviozgbarly, as for the coupling, the cottonPCBIP2009/065375
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pivotable in all directions substantially. The

coupling is revol vabl e substapg7 ally, and therefore,
when a user nounts the cartridge B to the main

assenbly A, the coupling can nove (pivot) to the
rotational force transmtting angul ar position

i rrespect ilne agiditheonst épphge @ﬁ@@ed@ﬁQﬂ%@Qﬂwhﬁ?Qﬂﬂ%ﬁfore
whi ch has the rotational force applying portion.

adeiraf ofhe wivehs t he h%e%n@l%%%ﬁ%?sl?h%n%a?%F?€6é°$?om

the mai p assenb

h%eJd?EJeY]%ﬁb‘P n‘@h%nﬁﬁi%\?ﬁog% V%'nvr%grwrgfgﬁe p' 9 eO
t ddj

galioT S Eus G et Yebh HhEe ?hn%?oi%tf n %\' ?Ercte“e

” ”é Eé'r”gneffs)@ré%%ﬂ<§5ina§r‘? Qfo{r @i?é‘é{l&‘?rfﬁ 360

TOn SUFTace {rotationa ransm t
pq&égg D)5 147h in the coupling 150 (Flgure 8C) so that
|ncl|nable in all directions substantially

rel ative tg theyiaXich Lbs Hdy thich mneribddacuilidbre,
150 is mounted to the longitudi nal endportion of the

cathéi dgepBing Ther eévsevabhe sauptangiddblyis More
inclinable in all directions substantially relative to
t heaaki suldrly) naadtoti oile couphisgenbbdi cehteonasshas
been descri bed heretofore, the engagi ng operation
bepiveenalbhe tniselsthafect8onangubbbacbupling B s
conpl et ed
coupling is revolvable substantially, and therefore,
when a user mounts the cartridge B to the main
assembly A, the coupling can move (pivot) to the
rotational force transmitting angular position
irrespective of the stoppage phase of the drive shaft
which has the rotational force applying portion.

In addition, when the user dismounts the
cartridge from the main assembly A, the coupling can
move (pivot) to the disengaging angular position
irrespective of the stoppage phase of the drive shaft.

In addition, the gap is ptovided between the
pin (rotational force transmitting part) 155, and the
rotational force reception surface (rotational force
transmitted portion) 147h in the coupling 150 (Figure
8C) so that it is inclinable in all directions

substantially relative to the axis L4. 1In this manner,

the coupling 150 is mounted to the longitudinal end



while the rotary nenber C rotates or inmedi ately after
the rotary nenber C stops. And, the rotation of the

walenmebopsng roller 110 is enabl ed. Mre parti CRCEIN2009/065375
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before the coupling 150 starts the engagenent with the
drive shaft 180, the couplinggb0 starts the rotation
simul taneously with the engagenent with the drive
shaft 180. By this, the developing roller 110 begins
the rotation. In addition, in the case where the drive
shed it 18D ¢§ e resttridee cBduplTheyefBod,s tite rammpling
wi thout rotating even after the conpletion of the
engyehent Bt the blptiMRCEEY)s apides hrn ki by
shaft 180. And, when the drive shaft 180 begins the
rotatioh’e tHe Yeupt¥Hy 450 begins the rotation.

Further mocg, 08, Segel OB oS 10,9 29, b e
S e AREPSANOLL, TUS RS BRIR 0pdPhtion petueen
Si{ﬁ%(&gﬂéb ﬁﬁﬁ@'y@@!éﬁﬁ¢@#@'é§§p1195 f%@nPée%omp eted

advance, and retract in the axi direction thereof.

Thet £1 O ene tASLA H Bnd RSkt T€drd L4t 88 b FRORMEQI A OBy after
operati on(devel opnent) can be shortened. In this

entiogli et ry bedmser thesehgagi rhopalad irdtatidm dfhehe
drive shaft 180, of the coupling 150 starts, the drive
shadtell@0ing rolbéedl1Thes edmsileled he | mage form ng
operation can be started pronptly. Accordingly, as
conpar ed Wotrk Phetdasdawiernebeiordr ithe sloaftl i180 159 at
rest, the tinme
starts the engagement with the drive shaft 180, the
coupling 150 starts the rotation simultaneously with
the engagement with the drive shaft 180. By this, the
developing roller 110 begins the rotation. In addition,
in the case where the drive shaft 180 is at rest, the
coupling 150 is at rest, without rotating even after
the completion of the engagement between the coupling
150, and the drive shaft 180. And, when the drive
shaft 180 begins the rotation, the coupling 150 begins
the rofation. Furthermore, the developing roller 110
also begins the rotation.

In any case, according to this embodiment, it
is not necessary to make the member for transmitting
the rotational force of the main assembly side (main
assembly side coupling, for example) advance, and

retract in the axial direction thereof. Therefore, the

time required for an image forming operation



required for the imge formation can further be
shortened. In this enbodinent, in the state that the

waleiveeabaft 180 rotates, the coupling 150 canP@EJP2009/065375
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di sengaged fromthe drive shaft 180. Therefore,
according to the present enbogjgrent, the devel opi ng
roller 110 can be contacted to the photosensitive drum
107 while rotating the developing roller 110, even in
the case where the novenent, in the direction

petgevel epremt & ocamede oslavFoenesi s Irhdrhdsf ergfodiment,
drive shaft 180 is prohibited. In addition, even in

t hectase WhRrengaeing i oReSRBIeN 1801 T2 ?W%e@r%ﬁetﬁ%aft
mai n assenbly in this manner, the devel oping roller
1169 arp et o seRigaLEae T F o %wqom@g%ngfw%es}am 199

whij | t at h | || 110. Thi
Dok BuEE TR DoUpIA TR CEG. PRGSO T iR 3

drjye Shaééd 0t D TSR g}olgél PEEARA L] WS the

(dhgl TR t Ke ro

tr@Q§$1ﬁﬁéP@aﬁﬁ?ﬁ§§§6?'§ﬂaf9“@%§ e, P°£Qs§'d€ﬁef£Pﬁé

the rotation orce transmtting angu ar pOSItIOﬂ

(tPS%@fE&&afopoﬁhé'Pﬁa&@'EBr&Q@Q@Ne&QQ'Pgrfﬂé£85e110
and the photosensitive drum 107 contact to each other)

. BYotbdsedql he load inparted to the photosensitive
drum 107 can be reduced at the tine of the contact,
and spaci 1@ ehitshembeeepitng imoltdher stHde lthathithe drive
enbodi nent, the stoppage of the drive
shaft 180 rotates, the coupling 150 can be disengaged
from the drive shaft 180.

Therefore, according to the present embodiment,
the developing roller 110 can be contacted to the
photosensitive drum 107 while rotating the developing
roller 110, even in the case where the movement, in
the direction perpendicular to the rotation axis
thereof, of the drive shaft 180 is prohibited. 1In
addition, even in the case where the drive shaft 180
is fixed to the main assembly in this manner, the
developing roller 110 can be disengaged from the
photosensitive drum 107 while rotating the developing
roller 110. This is because the coupling 150 receives
the drive from the drive shaft 180 within the
predetermined angle range (angle range in which the
rotational force transmission is possible) toward the

both sides from the rotational force transmitting

angular position (the angular position which the



shaft 180 nmay not be carried out in order to engage
the coupling 150 with the drive shaft 180 or in order

wo o01diosgsgage it fromthe drive shaft 180. MorBCT/JP2009/065375
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particularly, according to the coupling 150 of the
present enbodi nent, the engagement with the drive

shaft 180 or the disengagenent fromthe drive shaft

180 is possible while the drive shaft 180 rotates .

This is one of the remarkabl e effects of the present
erdoR bamitng | ot kes Ehbodnrbnthe thierosenyl bbb edran 507

operated through the follow ng step. The rotary nenber
SRR tione? A pHRBsendit Ype sur el 0pach e rted to
i al

C

radi al _direction thereof; el | ow i mage form ng .
Pt FErt s Gt Tl G g Tembere (Lo st ime
inthe direction away fromthe photosensitive dru 01

i o# htgh a3 e%rf%osrﬁa%lnn aofoé}%l io%v%ioﬁfjhrég HE1 10
deygdoping roller 110 stops. The sw nging of the

rotary nmenber C toward the direction of the

phot 0sensirt;i ¥ 14 Wb Rt he neadicaldigeects e sirtihe

swi nging in the direction of contacting the
deyred opi 1@ ahd @rndd Gbd ocd hei phodwsensi diyer df sinedddge

In addition, the swinging of the rotary nmenber C away
freme tdheusi 1egtism with hehohot Deensthd fvel 8o uor 107 dérder
the radial direction is the swinging in the direction
oftsepsatgage t e fevel Ope ngriod | €wafitiOl§®om t he

phot osensitive drum 107. Sinultaneously with the start

More particularly, according to the coupling
150 of the present embodiment, the engagement with the
drive shaft 180 or the disengagement from the drive
shaft 180 is possible while the drive shaft 180
rotates.

This is one of the remarkable effects of the
present embodiment.

In this embodiment, the rotary member C is
operated through the following step. The rotary member
C swings toward a photosensitive drum 107 in the
radial direction thereof; a yellow image forming
operation is carried out; the rotary member C swings
in the direction away from the photosensitive drum 107
in the radial direction; and a rotation of the
developing roller 110 stops. The swinging of the
rotary member C toward the direction of the

photosensitive drum 107 in the radial direction is the

swinging in the direction of contacting the developing



of the rotation of the rotary nenber C, the coupling
150 is disengaged fromthe drive shaft 180, and the

wa@lemelppsnhg operation for a second col or i s prREHIEG09/065375

10

15

20

25

t e Rt Fp it F D rPRYEC T FR $ HE £BF oW

In this enbodi nent, the operations of the engagenent

and di sengagenent of the coupjiing relative to the

drive shaft 180 are operated interrelatedly with the
rotation of the rotary nmenber C 150. Therefore, the

time required between the devel opnent for the first

cof @k lemntl Yleve| Iptramhof@senhict See ohgumol ©f - In addition,
Devel opnent, can be shortened. Simlarly, reduction can
bet e comn 9 e P et efP E dey FesBP@prientWavri¥em Sekond

color, and the developnent for.a thir , _
{ ! o d ﬁg%g£n Pﬁémﬁgglal

d I t f f h.color, b he h

gﬁciﬁe? ﬂfﬁrh - T Lter;aed PR o AT T TSt ORoTbr, and
et ween_t f dth
heaADBiaT e e SR On 4 LOFLAUTES PRaB" LAE blluce

:ﬁgnc%@s&% i\y Iﬁ’afO'p.e %%Jl%oug%f Jisckp%é);]sé:art

remar kabl e effects of the present odinent. T

Pr&sent e erbogi (BNt o # St ROPEL €D enahisOr t @ hensassupheng
the rotary nenber C rotates in the opposite direction

frospthe dpiatdonad gisLcthondXdve sMafbhelgaseandietiee

the rotary nenber C rotates in the opposite direction

f r Qe é hep 1104 adponat i o r 86t | ®@nsecdnd nco her st at prepaned .

in Figure 20, the engagenent and di sengagenent between

t he coupl iImg th3@, embodiment, the operations of the
engagement and disengagement of the coupling relative
to the drive shaft 180 are operated interrelatedly
with the rotation of the rotary member C 150.
Therefore, the time required between the development
for the first color, and development for the second
color Development can be shortened. Similarly,
reduction can be accomplished between the development
for the second color, and the development for a third
color, between the development for the third color,
and the development for a fourth color, between the
home position and the development for the first color,
and between the development for the fourth color and
the home position. Therefore, the time required to
produce the one color image can be shortened.

This is one of the remarkable effects of the

present embodiment.

The present embodiment is applicable also to



and the drive shaft 180 are possible in the process
that the cartridge Bl noves from devel opi hg position

wOR10B2geT e 20) to the pre-devel opnent retractBCr/JP2009/065375
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position 18Z (Figure 23). Mre particularly, the
coupling 150 can disengage fromthe drive shaft 180 by
an inverse rotation of the rotary nenber C. In this
case, the coupling 150 is noved froma drive

transm ssion angul ar position to the pre-engagenent
ange arapositeon the t hetprocesebel @i semyes ngn f Floen
the drive shaft 180. By rotating thereafter the rotary
MEIRRAS ¢ rARr e Bt | BFemf thder 96t tat Poihl dHF ek PRNKA -

X4, the coupling 150 becones engageable with the drive
shaft 18017 t&F Eﬁ&&gWﬁ&rﬁpépﬁt%8%?rﬁoP§FP8ﬁaF froreses

I SR e AT A

c i ng. 15 i h ' 8 f
COUPLLDG, 70 PoRp e ey ue, S oo e
CAIAIE T 0ol idmenlsstias, 0o Lhgn o Lo

the,stoppagei & {heror edet £r &1 Hess POBe t i QN hdf bLbcess
therotation of the coupling 150 for predeterm ned

tidmgat tHee COMPE F N@gd 581 | Botk SengagedevE Dopihg Hibsv€ion

shaft 180 (from Figure 20to Figure 22) when the

capp r { BipguBe Ny est 6 r one t hee pdedel epmemedrposattod in

the main assenbly A . Referring to Figure 24-Figure

28osheion 18Z (Figure 23). More particularly, the
coupling 150 can disengage from the drive shaft 180 by
an inverse rotation of the rotary member C. In this
case, the coupling 150 is moved from a drive
transmission angular position to the pre-engagement
angular position in the process of disengaging from
the drive shaft 180. By rotating thereafter the rotary
member C in a direction of the rotational direction X4,
the coupling 150 becomes engageable with the drive
shaft 180.
(10) Engaging operation, rotational force transmitting
operation, and Disengaging operation of Coupling

As has been described in the foregoing, the

coupling 150 engages with the drive shaft 180 (from
Figure 23to Figure 20) immediately before the
cartridge B stops at the predetermined position of the

main assembly A or substantially simultaneously with

the stoppage at the predetermined position. After the



description will be made as to the engagi ng operation
of the coupling with the drive shaft 180, the

WO oi1am2@asal force transmitting operation, and BEEIP2009/065375
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di sengagi ng operation. Figure 24 is a |ongitudina
sectional viewillustrating thg drive shaft 180, the
coupling 150, and the gear 147. Figure 25 is a

| ongi tudi nal sectional viewillustrating a phase

di fference anong the drive shaft 180, the coupling
1500t ahiton hef gelae ¢d7plFhgut 80 2%of spaetiohgimimedat ime,
sectional viewillustrating the drive shaft 180, the
cotlpt i pgurbONg ahellt he geagngaged(Ayopftiegdrevessiathy
front view of the cougling 150, the devel o ing roller
1198 AnbfBOomsT+@rTRr2448 FHItRR €akeVRRr BPenedEblpfeagE

150 is ip the pre-engagenent angul ar,.positio as, seen
f PRATERel BPFVENS HRF T 1807 - RPAeEO T by 18P HghPe B8ifs a
front vigm;gf the coupling 150, the cartridge B, and
t e T OTR ¥ nmenber Cin the case of the coupling 150

being int - angul r]H%§i | ON,,,.AS Seen
fromthe %&\%@ﬁg%%?w&sel ggl. EIE}LrgJ the ztpgr'pcl%élseg t hat
thgecarift 998 BiiPVEs ﬁgageageﬂglQﬁéngnﬁgéiBQOBpg¥%@Yon
the rotation of the rotary menber C, the coupling 150

| Sof Nt hBecPLBENIGORTERT t RAJHL 8 e POEAELONEO MDERe
particularly, the coupling 150 is inclined by the

sprohgt { ongl ngoreaberanantt eiagt bpeprtben) 4h4, tse

that the driven portion 150a is positioned in the

dosséngagisgdeparahioespect

Figure 24 is a longitudinal sectional view

illustrating the drive shaft 180, the coupling 150,
and the gear 147. Figure 25 is a longitudinal
sectional view illustrating a phase difference among
the drive shaft 180, the coupling 150, and the gear
147. Figure 27 is a longitudinal sectional view
illustrating the drive shaft 180, the coupling 150,
and the gear 147. (a) of Figure 28 is a front view of
the coupling 150, the developing roller 110 and a RS
roller 115 in the case where the coupling 150 is in
the pre-engagement angular position, as seen from the
drive shaft (180) side. (b) of Figure 28 is a front
view of the coupling 150, the cartridge B, and the
rotary member C in the case of the coupling 150 being
in the pre-engagement angular position, as seen from
the drive shaft (180) side.

In the process that the cartridge B moves to



to the rotational direction X4, relative to the axis
L4, of the gear 147. Morre particularly, in the

w@er@Eengagenrent angul ar position, the driven poPCT/@IrR009/065375
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150a is positioned in the downstream side, with

respect to the rotational dirgation X4, of the driving
portion 150b. In this enbodinent, in the case where

the coupling 150 is in the pre-engagenent angul ar
position, the axis L2 of the coupling 150 is

posie i deteell PRI ape s Hel ¢ NP sy el fokatior ¢6 BRe
seen fromthe drive shaft (180) side, (Figure 28 (a)).
HefRtakhangmrr |G  shey el iM obigh thelkeri@rP¥axi s

L4) of the gear 147, and, the center of the devel oping

r FTERITAE & E Y POTHE 9% ne MBS £ §GH Ahroudh™
the center g$ the ea{.14 ,..and the centef of . the b
su%%lf Jl’fbgr ?ejrsl - ThE ek?%r%,et?%rjar)](?s {59149 member,
PosSi t i t he -devel gpi | er, 1 :
de%/rlé({1 o%g%%écﬁg}pwje%}ﬁ]ﬂerl 15 S%D(eg%tgghﬁ éjurglé’%fs)%%értt&%gf

t [ | S;d he, doyws j i e
RhS e i e e e i S T s S

ref@tiye o {GNIENditebeidd 0f, ar&isel € BoWh&hak ss
concentric with the rotary nenber C, and which passes

along dhegiedtggapf14he dony R PArdUIT 14508n amk fraces
the outside wth respect to the radial direction of

t hengad e tresnbeu 1 £ , pd & glowe, 28nhé bdrjvemypantion 150a
inclination of the coupling 150, the a downstream free
ents ss1t brndd0ih Wie hdowspectamoside, retdli oaspect to
direction X 4 of the rotary menber C is nearer than

t hieh¢ reetapon®d8bpdirection X4, of the driving portion

150b. In this émbodiment, in the case where the
coupling 150 is in the pre-engagement angular position,
the axis L2 of the coupling 150 is positioned between
the line L5, and the line L6 as seen from the drive
shaft (180) side, (Figure 28 (a)). Here, the line L5

is a line through the center (axis L4) of the gear 147,
and the center of the developing roller 110 (axis L1).
The line L6 is a line through the center of the gear
147, and the center of the supplying roller 115.
Therefore, the axis L2 is positioned between the
developing roller 110, and the developer supply roller
115 ( (a) of Figure 28). And, the axis, 12 is in the
downstream side with respect to the rotational
direction X4 of the rotary member C felative to a
tangeht line L5 of a circle C3 which is concentric

with the rotary member C, and which passes along the



of the drive shaft to the gear 147 in a direction of
the axis L4 . In addition, the upstreamfree end

w@oEnN2an7 150A2 with respect to the direction PCHIR2009/065375
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nearer than the free end 180b3 of the drive shaft to

the pin 182 in the direction pfs the axis LI, ((a) and

(b) of Figure 24) . Here, the free end position is
renotest fromthe axis, 12 in the nearest side to the
drive shaft with respect to the direction of the axis
L2cémteheo fir fivend por 11 ®rpd500n shoWpr | and afaceanthe
Figure 1C. In other words, it is either an edge line

of Otthel ¢ | Wk persPert 150atle? B bdigediraet 59t pk the
driven projection 150d (in Figure 7A and Fi.gure 7C,,
1508 2§08 FRFRP ¢ on flﬁjegﬁ(‘%‘f a&# oﬂ%] ) phdbe & I ination of

of e or ﬁ%g Thide i & F%%&rﬁ%%‘%%’lﬁ Shret SRt e L€t
1 . i S.

COPAOAPTIR s ASSES, 81 P00, JER0R 011 20 LE: o o

CO@ﬂlga{oég‘f‘f' Méeaxg%%uc:s; f%enéé%r%hértﬂetﬂé of L i ORy 158803

of "the coupling roug into contact to the

froe end pPItéosndB0 o5 the gbdr 18270{nt heqdrivei shabt
180.1n response to the rotation of the rotary nmenber C

, thelgxifclinedd Fdiine oh 4 (i ypsrdhatradie emd s L2

is parallel to the axis L 4 . Here, the rotary nenber

C ppopsidhelsoratiwdbht eapoeatity thetitrstaienokd is

Figure 2 4 (c) . At this time, the coupling 150 is

beteweart bieapr chenfagenend a#i%oB apf poket dohye asdafheto
the pin 182 in the direction of the axis L1, ((a) and
(b) of Figure 24). Here, the free end position is
remotest from the axis, 12 in the nearest side to the
drive shaft with respect to the direction of the axis
‘L2 in the driven portion 150a, shown in (a), and
Figure 7C. In other words, it is either an edge line
of the driven portion 150a or an edge line of the
driven projection 150d (in Figure 7A and Figure 7C,
150A) depending on the rotational phase of the
coupling 150.

First, in the rotational direction (X4) of the (
rotary member C, the downstream free end position
150A1 passes an end 180b3 of an axis. And, after the
coupling 150 passes the drive shaft 180, the conical
receiving surface 150f or the projection 150d of the

coupling 150 is brought into contact to the free end

portion 180 or the pin 182 of the drive shaft 180.



drive transm ssion angul ar position. And, the coupling
150 is in the angul ar position where the rotationa

w0 or10@2438n be transmtted if the two projecti oPGT/IREPH/065375
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and pins 182 contact to each other. Wen the rotary
menber Cis at rest, the driveehaft 180 is rotated,
and the gap between the pin 182 which is positioned in
the entrance portion 150k and the projection 15Cd is
reduced. Depending on a rotational phase difference
bet ween t B8 &6gpPONSg 150 thendotlié1@n W& &l trof8a@y t he
transm ssion of the rotational force to the coupling
15PERP M ¢ heltri el RRhired 8051815t af f efCllr FRgtedE the

tenporary stop. ,.the transm ssjon t he '
r ot %t oral 1§ %%ﬁpge%t%?t%%ef?%ﬁtfh@ dg{%feershtaﬁ% HRIFTY

to t [ i 150 b he. ti ' :

paRETGh (PGS 5 YRy i 6t THE PHTal§Y meRoel® C Race
i b belqw. skl nal the,Pesid | f
et B PFac! aPL Giene P R TRRE g o

as ' it t Deqh P4 Ar §§€P8ﬁ,cé§&°@§
th%ggg%%?f%%? gggtﬁ$%a¥€ﬁ§§ttheg%r%veyghaft 180, and ©

t hgr gRar + dd{siAl §s SeRSEagtlat | Yosot axhal mid,h @achoupling
ot her. Moreparticularly, the coupling 150 is noved

pi veb eds sSmwutige #8yolyedpdsovidhewipsee egageseational
angul ar position to the rotational force transmtting
anfjotes @asilbé obrsosmasttedpef nihetbteofpee)jentdiposi 1Hod
150Al to circunvent the drive shaft 180. And, the

coamdli pynd 5082 nconhest t boaedch hethor at il thg geotary

transmtting angul ar _
mempber C 1s at rest, the drive shaft 180 is rotated,

and the gap between the pin 182 which is positioned in
the entrance portion 150k and the projection 150d is
reduced. Depending on a rotational phase difference
between the coupling 150, and the drive shaft 180, the
transmission of the rotational force to the coupling
150 from the drive shaft 180 is started during the
temporary stop. And, the transmission of the
rotational force is started from the drive shaft 180
to the coupling 150 by the time of reaching the stop
position (Figure 24 (c)) of the rotary member C as
will be described below.

And, finally the position of the cartridge B is
determined relative to the main assembly A. In other
words the rotary member C stops the rotation. At this
time, the drive shaft 180, and thé gear 147 are

substantially co-axial with each other. More



position fromthe pre-engagenent angul ar position
where the axis L2 is substantially co-axial with the

W@x018/024457 And, the coupling 150, and the dri vePGHat2009/065375
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180 are engaged with each other (Figure 24 (c) ). In

ot her words, a part of the driwmen portion 150a noves

to a position behind the drive shaft 180 as seen al ong
the novenent direction. Mre particularly, the recess
150z covers the free end portion 180b. By this, the
stedrtigeth by at thaaronpl eedi ¢ 50r avs Favesd Hirgrhache swung,
drive shaft 180 to the coupling 150. At _this tine, the

pi FRYSEVEd HEM t Flon R § e SPRAT hg2RAT 2 T TReS bF Hor 880

I's positioned if he entrance,gortion 15gk. In this

enbodi et L1t df PUes shaftSh8bt 139 af R@ALy T rBPat bt S°

h [ wh | i 150
{1 Lo hen, g, CPUBL' 00, 1507 800, Lo, SRgRBErEQl
coupl 58,320,080k o e ol Aion LB ol Acs s

er@&%?@“ﬁh&?ﬁt%ﬁi’@ﬁéf%%ﬁ@ei &Lﬁg%we@hs Leh@tiye to

the axis L . € case ere t

POpEE PPt 49 Beorh eOnd ab £-dS 'géﬁeﬂﬂséﬁ?QDQQ bBsition
thepermtting portion 160b2, the coupling 150 is
I ewiod vabtige sahss ant i 8| yupet aht V€119 tbeaaxsd Lidh.the

Therefore, in accordance with the rotation of the
rodaty benbemd; tHeheamqipliod SIH0 aoah thee ehgagedhaft
relative to the drive shaft 180 without interfering
wi 180 t hee dengegsharitil8adly obleerolpignyge18d ickklf In
other words, a part of the driven portion 150a moves
to a position behind the drive shaft 180 as seen along
the movement direction. More particularly, the recess
150z covers the free end portion 180b. By this, the
stabilized rotational force is transmitted from the
drive shaft 180 to the coupling 150. At this time, the
pin 155 is positioned in an opening 147g. The pin 182
is positioned in the entrance portion 150k.
In this embodiment, the drive shaft 180 is
already rotated at the time when the coupling 150
starts the engagement relative to the drive shaft 180.
For this reason, the coupling 150 begins the rotation
immediately.
As has been described in the foregoing,
according to this embodiment, the coupling 150 is

inclinable relative to the axis L4. 1In the case where

the portion-to-be-regulated 150j is positioned in the



inclining. Furthernore, in this enbodi ment, as has
been descri bed hereinbefore, the drive shaft 180

wW@boaysi4spt at es. For this reason, at the tinme BET/AR009/065375
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engagi ng operation, the rotational phase of the drive
shaft 180 is always changi ng,1@nd the phase rel ation
bet ween the drive shaft 180 and the coupling 150 is
not constant. Even in such a case, the engaging
operation of the coupling 150 descri bed above is
passFihl et 11y aspeciovel ©9b2 het phaseurll fierEheel pet ween
the drive -shaft 180 and the coupling 150. Referring to
F| BRirelvable h%u%‘é%ﬁ”?bﬂbh G123t bee neRlet e ft“él$ h%
ﬁ@genent gure 25 is a viewjllustratin

e@ﬂ@hﬁﬁ%@%%@ﬁ@&%@%fﬁﬂw

f F 25 th e wh th
8%09%%' IS Tt i onar 00 i £ R e ?aﬁéea%%dp' "
S R W %ftr s eSS e

Ge JP Oi 182 etpé°¢§§§1pgg1§§§ PEséDP

cou i ng 150 ace to eac Fi gure 25.
(cﬁn@ﬁlgig@[e 25 is a viem1|n the state where the free
end portion 180b of thedrive shaft and the projection
150d of t hereaupone,156 eppesembddeaehtqt Rer halCbeeh

Figure 25 is a viewin the state where the free end

padié s oni A8Hbhandi tithef s ecpi vhagdslvé astea A5 8 Oppbsegst 0

each other. A s shown in Figure 10A1-A5, 10Bl1-B5, the

couptangs 15Fds imd imestsaa i mtalthaditiest icdhsar elregdaieng

to the gear 147.
operation, the rotational phase of the drive shaft 180
is always changing, and the phase relation between the
drive shaft 180 and the coupling 150 is not constant.
Even in such a case, the engaging operation of the
coupling 150 described above is possible irrespective
of the phase difference between the drive shaft 180
and the coupling 150. Referring to Figure 25, the
description will be made as to this engagement. Figure
25 is a view illustrating the phases of the coupling
150 and the drive shaft 180. (a) of Figure 25 is a
view in the state where the pin 182, and the driving
shaft receiving surface 150f opposes to each other in
the upstream side with respect to the rotational
direction X4, of the rotary member C. The pin 182 and
the projection 150d of the coupling 150 face to each

other in (b) of Figure 25. (c) of Figure 25 is a view

in the state where the free end portion 180b of the



More particularly, the coupling 150 is revol vabl e
substantially. A s shown in Figure 25, for this

WO e@so4st he coupling 150 can incline in a nmouPCT/ompo09/065375
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direction X4 irrespective of the phase of the gear 147
relative to the rotational difection X4 .

| ndependently fromthe phases of the drive shaft 180,
and the coupling 150, the downstream free end position
150A1 with respect to the rotational direction X 4 of
t Rr kot asljafierded e spreigetiemahd ket r tlee epeun BOD3
of the drive shaft to a cartridge B, and it is in the

doh tORRES S B REM PERPect Y0 tHe HGTHIS Galis a view
di ti X4, of th t nber C .. Th t

roe Wi BoAEE | GHEABOMEE W TE rERpeReE T bR bt Pt 289 oha?
direction X4 is_near %@ﬁn t he égee gggc18g 3€gf gbe hown
drf Ve 5t e ?%Ff%%?p} s PRy et ?i ATt n i Act i nat ioh
angl eF:PciuJ%Qel &ZQPPA%,ngl &éP—'Byv.t@hec‘u(?guﬁlf‘ﬁ%t {8g,1&n

r espons 0 a rotating operation of the rotary nenber,

c inéf@hé%W@sfﬁeéfifafﬁe 9oﬂ§5fé199i4§0€$ Mﬁéh ear 147.

respect to the rotational direction X4, passes by the

freer&ne: 180631 apfy ! hendriygpshadtisdnds ravbheasase

of (a) of Figure 2 the driving shaft receiving
sugfipeaddA 1 Tent ast sHowrt hepimi iz 43 tiher casies stedon,
in (b) of Figure 25, the projection 150d contacts to

t hehei codBRing N1 hecamsenshone im & chooht Fnguder@stion
the projection 150d contacts to the free end portion
180h. itrespective showWneiphdsd of Fhgugears5l4dfheelative
recei ving surface 150° contacts to the free end
pot@ib@elg@batign@lc@hfg@tion X4. Independently from the

phases of the drive shaft 180, and the coupling 150,
the downstream free end position 150A1 with respect to
the rotational direction X4 of the rotary member C is
nearer than the free end 180b3 of the drive shaft to a
cartridge B, and it is in the downstream side with
respect to the rotational direction X4, of the rotary
member C. The upstream free end position 150A2 with
respect to the rotational direction X4 is near than
the free end 180b3 of the drive shaft to the pin 182,
by setting the inclination angle of the coupling 150.
With such a setting, in response to a rotating
operation of the rotary member, c, the downstream free
end position 150A1 with respect to the rotational
direction X4, passes by the free end 180b3, of the
drive shaft. And, in the case of (a) of Figure 25, the

driving shaft receiving surface 150f contacts to the



force (urging force) produced when the rotary nmenber C
rotates, the axis L2 approaches to the position in

warialtas7with the axis L4, and they engage w PET/@R2069/065375
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ot her. Therefore, they can be engaged with each ot her,
irrespective of the phase di ff®rence between the drive
shaft 180 and the coupling 150 or the phase difference
bet ween the coupling 150 and the gear 147. Referring
to Figure 26, the rotational force transmtting
opeirati&h. atlnt lidet ioaseofshoosnatimng he fddviguss @, the
roller 110 will be described. By the rotational force

r e iaet ¥em 20 srrGrctuishovwrs Rhe H8Zve Whihe pgse
is rotated with the gear %elical earg1 181 jn the X 8
di $RRM% ofP i FE} HRE Fihee 20, TRAL PP HEGBCR nt e al

ith the drj haft 180 contacts t tational
{ I TECRpHT o SurTo IS0 S 1 P B - (e (Ui

15 h | 15 ib
hesr c}vﬁr&)éq?r%?éc’:e) :%P ff)ulg]fel ”;95 e%e{:@f’v?r? ?sx?ﬁégée ngf

e coupl i ng 150 can frans

r oé&%'é)@@élig(?r o t?ﬂégeeggvﬁé%£€ﬁt %@d)ﬂ) er ghlQ, t&f%

t he ‘gear IS reason, e rotation of

Coppl g Indind NeoF oL pth Ao@hcd QT Bk Sthé aRsTAE Y Bfetier C
the gear 145 nounted to a shaft 110bof the devel opi ng

ropdeitdd0 the oughs the gesroddfes Byot ths, péSetion in
devel oping roller 110 is rotated. Because the coupling

156araclénegish i g | yxis hed coapd i tige g aendege ovatledeach
wi t hout applying a large load to the devel oping roller
1llother t h&hdmaf rshaftthel8@arThies drsyagesd ofitttheeach other,
remar kabl e effects of the
irrespective of the phase difference between the drive
shaft 180 and the coupling 150 or the phase difference
between the coupling 150 and the gear 147.

Referring to Figure 26, the rotational force
transmitting operation at the time of rotating the
developing roller 110 will be described.

By the rotational force received from the motor
(unshown) the drive shaft 180 is rotated with the gear
(helical gear) 181 in the X8 direction in the Figure.
And, the pin 182 integral with the drive shaft 180
contacts to a rotational force reception surface 150el,
150e2 of the coupling 150 to rotate the coupling 150.
As has been described hereinbefore, the coupling 150
can transmit the rotational force to the developing
roller 110 through the gear 147. For this reason, by

the rotation of the coupling 150, the rotational force

is transmitted to the gear 145 mounted to a shaft 110b



enbodi nent . Referring to Figure 27, the description
wi Il be made as to the di sengagi ng operation fromthe

waleivo2elaft 180 of the coupling 150 in accor dBOLEP200%/ (%5375
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t he novenent fromthe predeterm ned position
(devel opi ng position DP) of tfw cartridge B by the
unidirectional rotation of the rotary nenber C .

First, the position of the rotational force
transmtting pin at the tine of the cartridge B noving

f rom the ¢reeieoring nedl posi 11 OntrPRgbetiesgeabelid?. By
When the inmage formation finishes, as wll be apparent
fr%ﬁﬁ%het¢%r%%%¢hﬁph%%c¥?b%$6n?19héSpF%Eaﬁ%@-are

it d i h , ' 150kl , 15Qk2. _And,
PosiL) oned L L el Loleg P Lgna 190 150KR, ndn
15092. . The di ' L f_the. I 15
150820105, S AR LB YRR ShgblTAB 850 o
| EOTERLSILOn I o g O BS) 0B (F10UB 0 B 120

af ter thegardt nisdge B Ringheedh KA JFHJB of the
operation. In the state in which the I nage

f ogbhH@PRerati on has finished, the coupling 150 is in
the rotational force transmtting angul ar position
wher e the Rdfies ri2g ard Hilygraxizs ,arntes Westarntptaldry will be
co-axial ((a) of Figure 27) . The gear 147 noves in
t headeot as i ooathei d eséngagXdgwpbraheosaf tomdgee BdrivTae
upstreamreceiving surface 15Cf or projection 15Qd
shaft 180 of the coupling 150 in accordance with the
movement from the predetermined position (developing
position DP) of the cartridge B by the unidirectional
rotation of the rotary member C.

First, the position of the rotational force
transmitting pin at the time of the cartridge B moving
from the predetermined position will be described.
When the image formation finishes, as will be apparent
from the foregoing description, the pins 182 are
positioned in the entrance portions 150kl, 150k2. And,
the pins 155 are positioned in the opening 150g 1 or
150g2.

The disengaging operation of the coupling 150
from the drive shaft 180 will be described in
interrelation with the operation (Figure 20-Figure 22)
for changing to the next developing cartridge B, after

the cartridge B finishes an image forming operation.

In the state in which the image forming



contacts to the free end portion 180b of the drive
shaft 180, or the pin 182 in the rotational direction

wWOK2010/024480, the axis, 12 starts the inclinati oPCT/REAOH6537S
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the upstream side with respect to the rotational
direction X4, (Figure 27 (b) 22 The inclining
direction at this tine is opposite, with respect to
the gear 147, to the engaging direction with the drive
shaft 180. In other words the inclining direction is
awelye faohen hiea pr birvhgageénehie apgup binposhPi ba beybhd
the axis L4 . By the rotating operation of the rotary
nefbertienal t her epst FeRpmst 6end reedehar pB@%’rBhOQS‘tY)%?re
noves with r spec%tothe rotatio dlrec
WhF e THHE ot «n@n otfeiaeaﬂ%ea%%dsgm%hla b cgrarhal
dri nc i nes. tqche

di gg%b ff% %ﬁ@%l pos ngnea(rFl 24ur énozu/es( c]) such
that é@foHthﬁggggélg %%ﬁglggg}HQrQ%PFriégéQBreaﬁﬂ§s

the ree end ntacting to

|
%Pg%égﬁgaﬁg%%ééggfg%ﬁggﬁgg%g 1§@f1§9 passest b ntf§0d

More particularly,

theoeOMPt & NPo 18R | 8raBVEeRf o188 1908t benghef @FCfe
transm tting angul ar position to the

di seagagi 9gangH! efe ppsht 197, isothdatot Aeianpardivéction
coupling 150 (upstream free end position 150A2) which

i sX4n tared ,uptte eaniss| de2 oftddtes dihev el rsdilafria tli8th widwerd
respect to the rotational direction X4, circunments

t hehelrupet skamt s180. winh orbepesbr tis, thepaptabiodaiven

portion 150a behind the drive shaft 180 as seen in the
direction X4, (Figure 27 (b)). The inclining direction

at this time is opposite, with respect to the gear 147,
to the engaging direction with the arive shaft 180. 1In
other words the inclining direction is away from the
pre-engagement angular position beyond the axis L4. By
the rotating operation of the rotary member, c, the
upstream side free end portion 150A2 moves with

respect to the rotational direction X4 while

contacting to the free end portion 180b, of the drive
shaft 180. And, the axis L2 inclines to the
disengaging angular position (Figure 27 (c)), such

that the upstream side free end portion 150A2 reaches
the free end 180b3. 1In this state, while contacting to |
the free end 180b3, the coupling 150 passes by the
free end 180b3 (Figure 27 (c)). More particularly, the
coupling 150 is moved froﬁ the rotational force

transmitting angular position to the disengaging



di rection opposite the rotational direction x 4
retracts from behind the drive shaft 180, and noves to
w0 beogonst ream si de of the drive shaft 180 i nP@T1@2009/065375
rotational direction X 4 . Thereafter, the cartridge B

noves in accordance with the ypfation of the rotary
menber C so that the state becones as shown in Figure
22. Furthernore, by the tinme the rotary nmenber, c
carries out one full turn, the coupling 150 is

i nehgwkar byos heiengi ng Heabetha s ﬁ@gbrpﬁe@oabbwég £80
that the axis L2 thereof inclines toward

doWARS F EQ#T sT RS WRRA P@gbéé?nté5@ﬁ% rUhthoh§|ln the

direction X4 . In other word 150 |
nnvgatF?%%w%h%ed?gehﬁag?ﬁgvan§B?§ bgﬁyﬁ%sﬁg 53pget to

G E T O L TR PR e e
SS90 L SO a S S el

de?&bépﬁéﬁﬁ d Eﬁeaagi e éﬁakbel§bea§ngéeﬁnﬁﬁttaggular

position, e coupling 150 relative to the axis

L4a§ré@£9§ﬁ bPpdsihe angl ecdhtibeadi aepgaging angul ar
position. This is because, the pre-engagenent angul ar

posktr@BtESEBeh behonehand, dsued thattatsbheahdmrooés to
an engagenent of the coupling, the distance between
t hehapsdweanréamesedd pdstheodrib®8Ashaéindl8heifr ebeend
portion 180b3 of the drive shaft is relatively large
10 rotational direction X4. Thereafter, the cartridge B
moves 1in accordance with the rotation of the rotary
member C so that fhe state becomes as shown in Figure
22.
Furthermore, by the time the rotary member, c
15 carries out one full turn, the coupling 150 is
inclined by the urging member 159 described above, so
that the axis L2 thereof inclines toward the
downstream side with respect to the rotational
direction X4. In other words, the coupling 150 is
20 moved from the disengaging angular position to the
pre-engagement angular position. By doing so, after
the rotary member C carries out the one full turn, the
coupling 150 is engageable again with the drive shaft
180. '
25 As will be apparent from the foregoing

description, the angle, at the pre-engagement angular

position, of the coupling 150 relative to the axis L4



w@20®e24ae provi ded. On the contrary,
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with respect to the rotational direction X4 ((b) of
Figure 24). By this, dinensional tol erances of the
at the tPCEIRN0%N65375
coupl i ng di sengagenent, the axis L2 inclines in
interrelation with the rotatipmn of the rotary nenber C
in the di sengagi ng angul ar position. For this reason,
the free end portion 180b3 of the drive shaft is
substantially the same as the downstream free end

poss$ t langds0nzan the respketat othtedivengaghay angular
direction X4, in the direction of the axis LI, ( (c)

of PF$ Hk @n 27)Thisyisp hgransehe %mnwm%@%m& r
fromthe drive shaft 180, the coupling 150 can

di BeRbabRY 1 offt Hec P ToadPar $UG othfrlFr%%ptela%.%m%fof

th h diff bet th 150 th
) 7 1Bt i Bl OFOF L RS P anghf by S

éﬂ%:gas %e%ﬂgfggg gpig %é ayggA?n g?%u£ﬁé free. end

coup ive to the geéar axi s

6{-@{05@8 dﬁﬁtéfdgﬁe Byl vl Nsth Qﬁpwdf&gmogﬁ% large

can be fotated b e coupling

re@ftﬂ'PQS%%@tr@$a€h9n§$t£9f8§afr@ﬂié@@lgﬁ'X@ of
shaft 180 re, the predeterm ned position is the

poBsi &ih £ ﬁQPV9|E§,p|ﬁ}QL§OSiltIﬂéHB1_@?‘)alWﬁcﬂréWSoﬂ aHde
phot osensitive drum More particularly, the rotationa

fopgetsransnptdvngeangurart O Idrita g, sUchlan tangulaf a

position relative to the axis L4 that the coupling 150

cacolbel ing at esdehyagenenyj nghé¢ hexiotb2i bnal ihescenfrom
interrelation with the rotation of the rotary member C
in the disengaging angular position. For this reason,
the free end portion 180b3 of the drive shaft is
substantially the same as the downstream free end
position 150A2 with respect to the rotational
direction X4, in the direction of the axis L1, ( (c)
of Figure 27).

Also when the coupling 150 disengages from the
drive shaft 180, the coupling 150 can be disengaged
from the drive shaft 180, irrespective of the phase
difference between the coupling 150 and the pin 182.

The rotational force transmitting angular
position of the coupling 150 is such an angular
position of the coupling 150 relative to the gear axis
L4 that the cartridge B is in the predetermined

position, and can be rotated by the coupling 150

receiving the rotational force from the drive shaft



the drive shaft 180. The pre-engagenent angul ar
position of the coupling 150 is such an angul ar

w@oembo2an? of the coupling 150 relative to the BXi/$P2eb/065375

10

15

20

25

that inmedi ately before the coupling 150 engages with
the drive shaft 180 in the progess that the cartridge

B noves to the predeterm ned position in accordance
with the rotation of the rotary nmenber C . More

parti-cul arly, the pre-engagenment angular position is
anl 3thgulH@repodine o o tatimigi e Rafe thans i the position
i medi ately before the coupling 150 engages with the

dr {devekepina geps ko RRhgalyt fly apResaf postifon of

the coupling 150 is such a angular position . of the .
cORAPFPREASD" T T AT VR t &% p%ﬁtslq_ Ariatr Mbenrtoﬁ:éatlonal
cqéglin 150 disgn ages f{onwthe. rige.shaft 180 In 1

t EO DY ocEET TRk T 1HE TaF P Hige® B Vs Frofrhpe” angutar
pr termn i Lo r n h 0 j f
PESTLELT "EEHRSive €O\ e SRPOTER) LRp! TERLLBLb O 150

di g&@%&i P& '@3? Pé’ééﬂri’x'i‘%i Shan- gLl 8k a POBLEEONE rom
re X

ative to the axis L4 1n the case the coupling 150

di s800886%e f S100F ¢ heg @l | viewes hafd - b gdrierithesrefigagenent
angul ar position, and thedi sengagi ng angul ar position,

theoggl s H2 thd3Ic4lp e 290 Fsguneh2dn hegueen the
axis L2 and the axis L4 is larger than the angle
bepaeeni dheofixtise Loaptindel Bi seldtbliei hot hiee axis L4
rotational force transmtting angular position. The
anghat bl mied pzied by apt §o Oe delye eeoughenangbesenagag HBth
ar1:6he drive shaft 180 in the process that the cartridge
B moves to the predetermined position in accordance
with the rotation of the rotary member C. More
particularly, the pre-engagement angular position is
an angular position relative to the axis L4
immediately before the coupling 150 engages with the
drive shaft 180. The disengaging angular position of
the coupling 150 is such a angular position of the
coupling 150 relative to the axis L4 that when the
coupling 150 disengages from the drive shaft 180 in
the process that the cartridge B moves from the
predetermined position in response to the rotation of
the rotary member C. More particularly, the
disengaging angular position is an angular position
relative to the axis L4 in the case the coupling 150

disengages from the drive shaft 180.

In the engagement angular position, and the



preferably 20 degrees - 60 degrees. The angle range in
which the rotational force transm ssion is possible

waleson4asd above b4 is approx. 20 degrees - 40PCEH20€2065375
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toward the both sides of the rotational force

transm tting angul ar positiomoeln this enbodi nent, the
pr e- engagenent angul ar position is between the
rotation axis of the developing roller 110, and the
rotation axis of the supplying roller 115. More
patisendaging dngulis rebddioentthe ngkes i ng3
direction of the coupling 150 which is in the

pr EE AR etont FEHYLE of 7 poRFEYRN | Shdeteent4 hend the
rotati on axis, of the devel opin oller 110, and the

r Gk s ol akd sl%w%eﬂwbpw?@gq%? IRGTWaeN HYE 13LS L2

di to, th di he. l 150 b
astit ot s téjeﬁ O I iRt 490 arso i n e
r ot ' 1 Ngi tat] [ 01i
ARG T E AR et DR S Y Ao e

;
Bl eesaur| 98 e et o,

di'sengage e to each ot in

£5-4101 § Ne0 rd @ de rENDES G DY dBYI NG %n%%e range in
e

thedirection substantially perpendicular to t
diwecdh on&f rdher Pon 81 Lo hbye theai&hddé Dén of s thess Db e y

menber C . The cartridge B is nounted to the

acgesmdied d ngb s toni 4 3sppsovi 2eddeqreéde + o4 @rgegrees

menber C . The substantial perpendicularity wll be

desowabddtierleoth sides of the rotational force
transmitting angular position.

In this embodiment, the pre-engagement angular
position is between the rotation axis of the
developing roller 110, and the rotation axis of the
supplying roller 115. More particularly, in this
embodiment, the inclining direction of the coupling
150 which is in the pre-engagement angular position is
between the rotation axis of the developing roller 110,
and the rotation axis of the supplying roller 115.

By this, according to this embodiment, the
coupling 150 can be assuredly engaged with the drive
shaft 180 also in the rotary member having the
swinging rotation axis 101i.

According to the embodiment described above,
the drive shaft 180 and the coupling 150 are engaged

and disengaged relative to each other in the cartridge

B mounted to the rotary member C by moving in the



Between the cartridge B and the rotary nenber C, a
small gap is provided in order to nount and denount

W0 beooausT i dge B snoot hly. More specifically, péEIR0€/065375

10

15

20

25

gap is provided, for exanple, between the guide 60b,

and the guide C2, and between;47he gui de 61b and the
guide C2 with respect to the |ongitudinal direction.
Therefore, when the cartridge B is nounted to the
rotary nenber C, the whole cartridge B may slightly
bedstegitiony swkstanthelly npespotdi¢ielgapse tie direction
addi tion, when the rotary nmenber C rotates, a snal

posf tiemaaxdeviathvnt Ryt Plappet Thetble® oFetarypenember C.
qu$genent and di sengagenent between the drive, shaft
180N€ FRE ERIIRDUDI 1 HPABE Fayt Piot e CIPTTRE i by

the nopvene of the cartridge Bin the strictly
orRHGUTAI L4 A TEH S hohvere EVERTY ElERS o Lase,

doschi bod e B RAGPA TRErerar e el v Be. o

descri bed r éinbetore. oré, also i'n't

whele - the.gandridge B is slightly inclined, the state
i s sUBSTANti a perpendi cularity. (12) Coupling

engagi ng @RerRLNOR AN NALAHRNE R @& d MRNHB P MRS C,
has been described in the foregoing, the coupling 150

ofatfigaTRIG4p dDe BrosieQUIRtordé e EHTJRGERENAnM dEmbhet

drive shaft 180 i medi ately before positioning to the

predet e nt nedgPosi snodtlol yt helar rspassieifdlal 14 ,0rthe small

substantially simultaneously with the positioning to

t hgapr eslepeovi ded, pbsr téxamp Mor ebetween the guide 60b,
and the guide C2, and between the guide 61b and the
guide C2 with respect to the longitudinal direction.
Therefore, when the cartridge B is mounted to the
rotary member C, the whole cartridge B may slighfly be
slanting within the limits of the gaps. In addition,
when the rotary member C rotates, a small positional
deviation may happen. Therefore, the engagement and
disengagement between the drive shaft 180, and the
coupling 150 may not be carried out by the movement of
the cartridge B in the strictly orthogonal direction.
However,'even in such a case, the present invention
properly works as has been described hereinbefore.
Therefore, also in the case where the cartridge B is
slightly inclined, the state is substantial
perpendicularity.
(12) Coupling engaging operation and rotational force

transmission



particularly, the coupling 150 is in the rotationa
force transmtting angul ar position. Here, in the

wGaraveubat the cartridge B is positioned in tPer/Jp2009/065375
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predet erm ned position, the coupling 150 engages wth
the drive shaft 180. As has bggn descri bed

her ei nbefore, when the rotary nenber C rotates the
coupling 150 is contacted to the drive shaft 180 in
response to the novenent of the cartridge B . By this,

t he porti é8- hgshb®eeagdlescad PESGLN $hepfedegwilige the
permtting portion 160b2 fromthe regul ati ng portion
160P 110 ot herofor iR, carer 4D B ngS 18001gh RoveEt o

the rotational , force trapsmtiti ular positijon

f R EFENG o BHgRGENB T ARGUTRF L ol U1 bAeRhatet K pREoTe
state. that. the co%gling(%SO I S.in. the rotaIioga{hforce
t rRAEhE O HE? ahgut'ar PosieroHt ¥ %2 ReTpH Ry 950 main
tr ] the ro i : e j f driye
SraroBEY 18 o het B B Y G PEEEL AR us L hhe
dey6L 001 0 £1 187 1d O£ Q&L E6im UGN L 00, Lo A1 YydpRTbEr

Crotates furthernore, e coupling 150 1s nove

thearotationgd, feneecbupnsiy t15m9i aNgY| 8fe PESEAL OBN4 D
t he di sengagi ngangul ar position in accordance with the

norereatt odndhet €afid raslgel B . pdyithés. thergoupl ing

150 di sengages fromthe drive shaft 180. As has been

desicai t detthder ehabed ot i dgdeB cospbo vt 160ed simoune ed

for inclining notion relative to the axis L4 of the

gaar@d%ﬁmhminég peelthed, the coupling 150 engages with
the drive shaft 180.

As has been described hereinbefore, when the
rotary member C rotates the coupling 150 is contacted
to the drive shaft 180 in response to the movement of
the cartridge B. By this, the portion-to-be-regulated
1507 is moved to the permitting portion 160b2 from the
regulating portion 160bl, in other words, the coupling
150 is moved to the rotational force transmitting
angular position from the pre-engagement angular
position. And, in the state that the coupling 150 is
in the rotational force transmitting angular position,
the coupling 150 transmits the rotational force
received from the drive shaft 180 to the developing
roller 110. By this, the developing roller 110 rotates.

When the rotary member C rotates furthermore,

the coupling 150 is moved from the rotational force

transmitting angular position to the disengaging



wi thout interfering with the drive shaft 180 in

responses to the rotating operation of the rotary
woreothee44€ . By this, the coupling 150 can be dPGEHIRPAGHEBHS3ITS

fromthe drive shaft 180. Another enbodinent will be

described. Referring to Figurgds29 and Figure 30,

anot her enbodi nent will be described. In this

enbodi ment, the other nmounting structure of the

elastic material (urging nmenber) 159 wll be

dezegu e PIEicor et N tacedw D bt Henthe tievereipt | 9

150 can be further assuredly inclined in the direction

of thec et eifademe®ty dhgd-ar- NoSMRANY d)° o imeguages
29 and (b H%f Figure 29 are perspective views

i | FERR r?ﬂ T Shate BtV mounting the elastic
teri ' b 159 to,the. ' b
e 1 Ly'gng, roreec) 159 o e ot g, e
5 Cald Ll Pﬂuegf df%(?’ejtﬁ%édx%‘ed (P}, ofn%%‘g'{ri%%%il%ﬁ%ﬁ%gi@fve

t he exanpf € e supporting ne

a C ' ' I ditlon,int xap! es
s_ﬂ%\g/mh@rlg% %g{é gﬁf&{ %lsfgg%ee 2@?%‘b)£‘1& H’ gﬂsr eﬂg%ieand (a) of
Fi g 18530, i A fer # &t B @l i i aciee 1871 vof shder stppord i ng
menber 157 is provided with a projection 157n in

adeh dpOisd o tdecisd rustan En@fopdes €1dwdb freftie desest+ped
above. Furthernore, the projection 157n is provided
Wiridmige ¥ eces Byl Thils,c amst idoutpad ray 16 s wrafmte HEAshgaged
surface 157n3, a surface 157n4 and a surface 157n5
10 (fOoom sund adesye . sty 180.
Another embodiment will be described.
Referring to Figure 29 and Figure 30, another
embodiment will be described.
In this embodiment, the other mounting
15 structure of the elastic material (urging member) 159
will be described. According to this embodiment, the
coupling 150 can be further assuredly inclined in the
direction of the pre-engagement angular position.
(a) of Figure 29 and (b) of Figure 29 are
20 perspective views illustrating the state of mounting
the elastic material (urging member) 159 to the
supporting member 157. (a) of Figure 30 is a
perspective view of a cartridge drive portion. (b) of
Figure 30 illustrates the example of the supporting
25 member 157 which has another configuration. 1In

addition, in the examples shown in (a) of Figure 29,

(b) of Figure 29 and (a) of Figure 30, the lateral



the free end portion (other end) 159al of the contact
portion 159a of the spring 159 is accommbdated in the

WO er1e®344367nl, and is restricted i n the novenePCT/IRR0eY@S375
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the axis L4 by the surface 157n2 and the surface

157n4. More particularly, thespree end portion (other
end) 159al enters in the recess 157nl, and is novabl e

al ong the recess 157nl. The free end portion (other

end) 159al is in engagenent novably with the recess
159t fade Tt teorthe heuprerriatd sigmkee 157iisfprdeided
supporting nenber 157 is provided with a projection
1576t |3 BRI @@sOMNE? &1 t He a4t i9Ry BB0che $hrygeure of

e ATl TR LI TR s (5 RS TBIRB o (41
1570.. By thi he. i ncl i ' I it f.th

C ST TREED 13 Tt B HBP e R a o 1 h e T gl Bt on of
th nl ] I Mo ' , th
r ecgoergsg&i n(?léi @/ e%< f Se\%glfe%&%l %% ’hea( F%lgﬁéé %‘? uiaﬁrl}%’e E!{eng

POk é%nmti‘es&%ﬁ@&tlméi Pf‘o&é%ﬁ?é(ﬁé? N And,

the direction perpendicular to axis L4, wt e

MoviedTef e D et e §IL EE P! Bsteagsi@Nt: Sl ¢ PesSi dbPfact
and t he di sengagi ng angul ar position of the

coppt i 9 505 9a The tresessrilbynisglons aetomficyenddthe the

novenent of the free end portion 159al in the

direcd s 0Nl Pt pernahd Wl @rrdé ot t et aXi dn Lidhe miowewent tdweard

novenent of the free end portion 159al in the

ditlertaobs ob4the aRkesslusdfaser édtnlceed yet keirdwdeade /nd.

157n2 and the
More particularly, the free end portion (other end)
159%9al enters in the recess 157nl, and is movable along
the recess 157nl. The free end portion (other end)
159al is in engagement movably with the recess 157nl.
In addition, the lateral surface 157i of the
supporting member 157 is provided with a projection
1570. In the case where the coupling 150 is in the
pre-engagement angular position, the driven portion
150a of the coupling 150 contacts to the projection
1570. By this, the inclination angle position of the
coupling 150 is determined. Here, the configuration of
the recess 157nl is as follows. More particularly, the
recess 157nl1 is extended along the locus of a free end
portion 159al when the contact portion 15%a moves in
the direction perpendicular to the axis L4, with the

movement between the pre-engagement angular position

and the disengaging angular position of the coupling



surface 157n4. \Wen the coupling 150 is in the
pr e- engagenent angul ar position, and the spring 159

webasneasat |y urges the coupling 150 by the cone@UiP2009/065375
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portion 159a, the contact portion 159a receives a
reaction force F including a farce Fl in the direction
of the axis L4 fromthe coupling 150. (a) of Figure 30
shows this state. However, the free end portion 159a

is restricted in the novenent in the direction of the
axix04L4 by the surface 157n4 of the recess 157nl. By
this, the contact portion 159a does not tilt in the

di rectionTHf £RECERI 3 OU/2 LpofRe NPSr P& SMENtSItRE FPEvgment
in the case where the coup]i 150 i s in, the angul ar
oGt (i DR BAE T HETpr b Satoriht GHEHE o
position,. eveN igot e contact, porl_foiwoeqrelS9::1C re(%neivves nt of
t FREFRFRE TR T het @i FERtT0h° of * t hd A VS hra, M 8T Hy
of e t ' in.t di ' of - t

a1 R B PR T R ULEEO N R
fﬁ££§§dﬂ§7f% f%sﬁf%%é%@f@§etﬂé7§&rf£3étf§7n2 and the

above-described structure, when the coupling 150 takes

Vad OtScanpi 4 . posi tions, thecontact portion 159a
receives the force in the direction of the axis L4 .

However, tinenfree edtppamnig a5015%alini % hee@teaeedag@ment

the novenent of the in the direction of the axis L 4

byaridnel strpacesi dib,/nendndhd 55pding 1He ¢kzessScdblinlurges

By this, the tilting of the contact portion 159a in

t heheli caepl ong 0¥ 5@ hey adke ¢dntact portion 159a, the
contact portion 159%9a receives a/reaction force F
including a force Fi in the direction of the axis L4
from the coupling 150. (a) of Figure 30 shows this
state. However, the free end portion 159al is
restricted in the movement in the direction of the
axis L4 by the surface 157/n4 of the recess 157nl. By
this, the contact portion 159a does not tilt in the
direction of the axis L4 by the force Fl. Similarly,
in the case where the coupling 150 is in the angular
position other than the pre-engagement angular
position, even if the contact portion 159a receives
the force in the direction of the axis L4, the tilting
of the contact portion 159a in the direction of the
axis L4 can be prevented by the surface 157n2 of the
recess 157nl or the surface 157n4.

By the above-described structure, when the

coupling 150 takes various angular positions, the



can be prevented. By this, the contact portion 159a
can be assuredly contacted to the internedi ate portion

wazao/oof451 he coupling 150. Therefore, the spriPQr/E809/065375
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can el astically be assuredly urged toward the
preengagenent angul ar positiosy(first angul ar
position) in the coupling 150. A s has been descri bed
her ei nbefore, the coil part (end) 159b at the end of
the spring (elastic material) 159 is fixed to the
moten i agt et ben 157%% . rave Eveariheufarey, inheheoi |
part (end) 159b is fixed to the supporting nmenber 157.
THkre &t Her aiS et v wbuink 4 ng Hoavisdn Brelthee end

dly fixed t h [ nb 157. The f
LT AR A OB B T ol 5

. d wth th 157nl f | cLi
TESDLY, S09R05 ot Ul U5 £OERSASURL L LERA L83 00
1 i |, i .
Lo M 5 P OB 50 ORP 0 LR S A e

. . ! ( e
Su@m&&@%p%%&g nié@?z?]eutﬂetﬁgn(ﬁiﬂé'&raléﬁnéf ofndheyis 1.4

projectio recess 157nl are not limted

t ocdhepabovedesecsibedonesi d,f e sndaae dbrinornd 9a
the surface 157n4 satisfy the functions described

abeye. b&0d s €XPERL ¢, cdbfta €08d | B Blhé OIn BooMEd 1 &t é bpoption

Figure 30 can be enployed. Mrre particularly, in the

enb®ot nent tisdovduphifd) 196 . FiThers: e t hehe spring 159

configurations of the projection 157n and the recess

157ah etastioehly be assuredly urged toward the pre-
engagement angular position (first angular position)
in the coupling 150.

As has been described hereinbefore, the coil
part (end) 159b at the end of the spring (elastic
material) 159 is fixed to the mounting portion 157el.
More particularly, the coil part (end) 159b is fixed
to the supporting member 157. This is because the
mounting portion 157el is securedly fixed to the
supporting member 157. The free end po:tion;(other
end) 159%9al of the spring 159 is movably engaged with
the recess 157nl for restricting the movement in the
axial direction of the drive shaft 180. More
particularly, the other end 15%9al is movably engaged
with the recess 157nl provided in the supporting
member 157.

The configurations of the projection 157n and

the recess 157nl are not limited to the above



In the exanpl es shown in Figure 29 and Figure 30, the
recess 157nl is a hole penetrating in the direction
weeass2ag’ with the | ongitudinal direction of tPer/JpP2009/065375
coupling 150 which is in the rotational force
transm tting angul ar positiongzdn this enbodi nent, the
recess 157nl is a through-hole, and therefore, the
resin nolding is made easy. However, it is not limted
to the through-hole, but a suitable recess recessed in
t heeslcr Boed opnes os6i Blgewsthfape dpreétand the derfised.
Therefore, the recess includes a through-hole, a
grboved adkElsby obhe HEvRCt i pRS | BRFFT LEPAaRPAVRectiVN of
the coupling 150 is the direction toward the free en
ofe¥ﬁ%pg?oj%Q?i%ﬁHES%Hr?Fbﬂ?tﬁQOVPeéneﬁB)o?gtﬁégure %0

o e ek 5 e o BT o
irection i gul to~th j ' ol [
> 0 SBRLA 00y PEEPEELENREe ! SpLenbongh ugloal dhacgk ohe

O | Dl !
gg@g??%&%i@ 259y QﬁdPPﬁét£88?s§yﬁﬁﬁh§’ai@eé?§é§923

ed above are provided further assure

However, tihe yiees8iimd1Re A 1% Nlgdrddridedide filfisre
In this enbodi nent, the structure shown inFigure 29 is

mage, ofhtheek@sinipnher i gl aexeept pbnettheingr ingtAs9.
The fongitudinal direction of the coupling 150 which
i sdipetbeonotabsenay wobthetheabsnyltudgnahgdiaection of
position is the sane as the |ongitudinal direction of
10 devekopongltagt tblgehBchideéveliopthg rotkeionad) force
transmitting angular position. In this embodiment, the
recess 157nl1 is a through-hole, and therefore, the
resin molding is made easy. However, it is not limited
to the through-hole, but a suitable recess recessed in
15 the direction crossing with the direction can be used.
Therefore, the recess includes a through-hole, a
groove, and so on. Here, the longitudinal direction of
the coupling 150 is the direction toward the free end
of the projection 150d from the free end of the
20 portion-to-be-regulated 150j. In this embodiment, the
through-hole as the recess l57n1 extends in the
direction perpendicular to the longitudinal direction
of the coupling 150 which is in the rotational force
transmitting angular position. By this, the effects
25 described above are provided further assuredly.

However, the present invention is not limited to this.

In this embodiment, the structure shown in
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According to the enbodi mrent shown in Figure 29 and

Fi gure 30, the coupling 150 can be assuredly inclined
ABCTIZR009/065375
been descri bed herei nbefore, the enbodi nents descri bed
above are as follows. Even iniihe structure in which

the cartridge B noves in the direction substantially

per pendi cular to the direction of the axis L3 of the
drive shaft 180, the coupling 150 can engage with the
drFi@uEnal? 180madadotahhei senbageat esiRLhexgepyefor the
shaft 180. In addition, the cartridge Bis noved in

t hePBiR@ctPon substantlally perpendlcular to the

di t t.h L3 .of .the d t 180

accor dancd i TR IE FHERY 6H TGE RS Rk e elrl

Thigi L becayseyas. described aboue. Lhe couplino 4501

can %% et he” ?%tf% AFPoFce ransn1??|ng ang %I g

pgg&%i?foﬁfi SEhé”QQ&QV ROSHL1 98) 1tEB§nQ§GdEPgQQEHH”Bf
position (secon angular %os tion

d'é@@&f&%ﬂﬁgaBQHkﬁidQQSBt'QévéEBbngaPQYRQE pegh Lion)
he rotational force transmtting angular position

is the anglArdiey PR HOlerdRNSMEAt igHbWen Figure 29
rotational force fronthe main assenbly A to the

dexyedopi gigre 080 prtAd Ocodpeipg el Bogaganeat aasgukdly
position is the angular position inclined fromthe
rotationadl foweedtthasprétengagagehar apgsilaropobéfoos.
the coupling 150 engages with the drive shaft 180. The
rot at i onalAsf dvase haean stesan g dadpiedmsdsing ortteo t he

pr e- engagenent
embodiments described above are as follows.

Even in the structure in which the cartridge B
moves in fhe direction substantially perpendicular to
the direction of the axis L3 of the drive shaft 180,
the coupling 150 can engage with the drive shaft 180,
and can disengage from the drive shaft 180. 1In
addition, the cartridge B is moved in the direction
substantially perpendicular to the direction of the
axis L3 of the drive shaft 180 in accordance with the
rotation of the rotary member C. This is because as
described above, the coupling 150 can take the
rotational force transmitting angular position (first
angular position), the pre-engagement angular position
(second angular position), and the disengaging angular
position (third angular position). The rotational
force transmitting angular position is the angular

position for transmitting the rotational force from



angul ar position of the disengagi ng angul ar position
is the angular position inclined toward the opposite

w@rde/24asorder to di sengage the coupling 150 fPOMIRAE/065375

10

15

20

25

drive shaft 180. A s has been descri bed herei nbefore,
the rotational force transm tigsng angul ar position
(first angular position) is the angul ar position of

the coupling 150 for transmtting the rotational force
for rotating the developing roller 110 to the

deivied opr Fy 293¢l 1D, tThehpréeeabepenentohhgul k0. The
position (second angul ar position). is the angul ar

PORT R TRIDICHPRE coRPEI#h RSDLFHel i hRdtRe oRRIRaT

rotatjonal f t R | ition bef
ORI i G50 ShoRGes W hORE U Tb CHEFE. In

Q0L L, CLS60020) DO. ARG AL POBL L0 LA fhg 150

posI angul ar~ position

CO&P%%@?S lv%)tljl n[‘,:lllé n&gl\'}(?v@fqgf{ .hf8 (§i deI'H:éD éatte_LJr{aquorce

t he engagenment angul ar position from't

rof AL A ORAL + 1,08 Condi RS M S { PPoRNGY! Bhe POSELERHadEment
order to disengage the coupling 150 fromthe

driyeshaf tpdSPt i oACERT EhdTa1 et &g ERY O FBIG r dSSE1 t Ded
in the foregoing, a devel oping device (devel opi ng

cat ¢ riikgednd sl £ oyd steei i thic 1 sneid abbwea edtetha dppbdbete
mai n assenbly which is not provided with the nmechani sm
f osidvimgotder ned nd assegddy sheecooppinggl r@nbeomi bhe
thc?rive shaft 180.

As has been described hereinbefore, the
rotational force transmitting angular position (first
angular position) is the angular position of the
coupling 150 for transmitting the rotational force for
rotating the developing roller 110 to the developing
roller 110.

The pre-engagement anéular position (second
angular position) is the angular position of the
coupling 150 inclined from the rotational force
transmitting angular position before the coupling 150
engages with the drive shaft.

In addition, the disengaging angular position
(third angular position) is the angular position of
the coupling 150 inclined toward the side opposite
from the pre-engagement angular position from the

rotational force transmitting angular position in

order to disengage the coupling 150 from the drive



axial direction thereof by solenoid or the |like. Mre
particularly, by noving the devel opi ng device

W@ ciavetapi ng cartridge) in the direction substBeL/iRA00%065375
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per pendi cular to the axial direction of the drive
shaft, the coupling nmenber prpx ded on the devel opi ng
devi ce (devel oping cartridge) is engageable with the
drive shaft. And, a rotational force transmtting part
usabl e for the devel opi ng devi ce (devel opi ng
cashhafdgkd0is provided. In addition, an

el ectrophot ographi c i mage form ng apparatus_usabl e
with the degergpingg t@e@%@e erpefamepitn fesartibedgdp ithe
provi ded, According to the enpodi nent described in, the
f oF RERIMI . YVRT SHPI A eVF BEC] d Y%Jp?mbn%a?ﬂwgé e

b ' i ch b d. W he_dri
Shaf (TR PR GTUEe | 07 CUBSCart T4 3 pbr pERAT&M ar o
s SShBLy ARG PR 8y (Reodlade oAl cRL ML, | PO

mal N~ ass f ophot ogr aphic i mage form ng

a < . . Tt or L )
oRR3E Y Bt £ SOLEI SpaL1 40T SRLT BOTERN 1n he
capi{ifiag) r£oni He PROVEGEsy | HoBEEbI 08y the like. More
anel ectr ophot ographi ¢ i mage form ng apparatus usabl e

Wi b hr ¢ heu devey opbPansevh § et hderetopbponganévidge) can

be provided. According to the enbodi nent described in

t hedées egoing, carteve@gopi hy tlewi derédevehopulbgtantially

cartridge) can be provided, wherein the devel opi ng

r obéepemdnchear to the axial direction of the drive
shaft, the coupling member provided on the developing
device (developing cartridge) is engageable with the
drive shaft. And, a rotational force transmitting part
usable for the developing device (developing
cartridge) is provided. 1In addition, an
electrophotographic image forming apparatus usable
with the developing device (developing cartridge) is
provided.

According to the embodiment described in the
foregoing, a developing device (developing cartridge)
can be provided which can be engaged with the drive
shaft in the direction substantially perpendicular to
the axial direction of the drive shaft provided in the
main assembly of the electrophotographic image forming
apparatus. And, a rotational force transmission

article usable for the developing device (developing

cartridge) can be provided. In addition, an



rotated snoothly as conpared with the case where the
operative connection between the main assenbly and the

waelemelppsng devi ce (devel oping cartridge) is ePdBIR206H/065375

10

15

20

25

by the gear-to-gear. And, a rotational force

transm ssion article usable wi;h the devel opi ng devi ce
(devel oping cartridge) can be provided. In addition,
an el ect rophot ographi c i mage form ng apparatus usabl e
with the devel opi ng devi ce (devel oping cartridge) can
beekﬂmmt%mldimgimQQQ hieo ol avepr T afese risal ¢ n
t he foregoing, devel opi ng devi ce (devel opi ng

cartth dges c&%\rﬁh@m%\ﬁlwe WHER &3 HPR NG apR BlngkdEe Wi ¢an

the drive shaft in the direction substantially
PP LA to the direction of the axis of the

d h d th t.h
oo AL o SR TR 500 Vo
L ST R

pré’é’ﬁ ded. ﬂ&f@@a“@gﬁe 3 tlﬁé’t%@@%%&?ﬁ%p%ﬂéw&n be

form ng ppara us’ u i ng device

(deyel bk Ngn SR 1] 498) c SRB P& B Pvh dele ASLOE diidr & Ot he

t he enbodi nent described in the foregoing, a

deyied 0Pt Nek deyh ke £ TSy e OPh&dh Catid ralge) a $8dmbBy and the
provi ded which can be engaged, and di sengaged in the

di deed 1 o rsg bsdand ¢ al digverspengi cataridget hes axfBdcted

direction relative to the drive shaft provided in the

neby ass ey y-of - gdrer el dotd, ophatadgrtapghad | frragee
transmission article usable with the developing device
(developing cartridge) can be provided. In addition,
an electrophdtographic image forming apparatus usable
with the developing device (developing cartridge) can
be provided.

According to the embodiment described in the
foregoing, a developing device (developing cartridge)
can be provided, wherein it can engage with the drive
shaft in the direction substantially perpendicular to
the direction of the axis of the drive shaft provided
in the main assembly, and the developing roller can be
rotated smoothly. And, a rotational force transmitting
part usable with the developing device (developing
cartridge) can be provided. In addition, an
electrophotographic image forming apparatus usable

with the developing device (developing cartridge) can

be provided.



form ng apparatus by the novenment (rotation) of the
novabl e menber (rotary nenber) . And, a rotationa

wo ere@2446BNsmitting part usable wi th the devel BEI/aRR009/065375
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devi ce (devel oping cartridge) can be provided. In

addi tion, an el ectrophotograpiysc i mage form ng
apparatus usable with the devel opi ng device
(devel opi ng cartridge) can be provided. According to
the enbodi ment described in the foregoing, a _

devel opi ngcgevdéag( tevehepergodarentdgepceaRelde in the
provi ded whi ch can be engaged and di sengaged in the

di FE GO Buls t IS R NP eFPEHeR cliareleP it e Feetdw
of the axis of the drive shaft relatiye to the device
IR SRR By o R e g 10| O ST REAGST
noyvabl e nber. (rotary nmenber and which can rotate
i el SRS AT SRR RaT At e R
trans téif‘&@f‘ér‘i. &d Q{)ota'?e dc?ﬁ’e&dé)p%rﬁ‘agfggg&&\?ided
(devel oping cartridge) can be provided. Tn addition,

an%rﬁ' ‘?‘ﬁ% f%}gt%m 4 FBGS f&é@f@o@?@%?ﬁéﬁhf’éaﬂh&e

| opi ng device (devel oping cartiridge) can

ber pripml glethp AeLorgliglg tige theyandodi (Bt 2 €esEY | KR hA

t hef oregoi ng, a devel opi ng device (devel oping

C ahd vasipe ) m&ive be( s vt gatenbe £N. | fndsakl eonddidrka

novabl e menber (devel oping rotary nmenber) which has

t htor ©4 at +amsraixt 51 wvdni edr s W sEgs] e whstlei tthé hade del/ad opg ng

device (developing cartridge) moves in the direction

petgeinck c(develepite cadttidiekectiwoofprdeidedyve In
addition, an electrophotographic image forming
apparatus usable with the developing device
(developing cartridge) can be provided.

According to the embodiment described in the
foregoing, a developing device (developing cartridge)
can be provided which can be engaged and disengaged in
the direction substantially perpendicular to the
direction of the axis of the drive shaft relative to
the device side drive shaft by the movement (rotation)
of the movable member (rotary member), and which can
rotate the developing roller smoothly. The rotational
force transmitting part. usable for the developing
device (developing cartridge) can be provided. In
addition, an electrophotographic image forming
apparatus usable with the developing device

(developing cartridge) can be provided.

According to the embodiment described in the



shaft in response to the rotation of the novable
menber (devel oping rotary nenber) . Mre particularly,

w@ewonzi4sy to the enbodi ment descri bed above, BUVBIP2000/065375
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t he above descri bed case, the devel opi ng device

(devel oping cartridge) is assuoedly engaged and

di sengaged relative to the main assenbly side drive
shaft, and the developing roller is rotated snoothly.
And, a rotational force transmtting part usable with
t Heo ol repi iy dRE lowd (e vadd Wit g deire ¥orligey @t hiedge)
provided. In addition, an el ectrophotographic inmage

f taf e Spariddes WEEB e iitr e Hehie i MPwmRi e
o e Y
SRR YR D5 OB A00 RIS S Bl e
SHLLSD 1S S0, PTe SO AT, I ceceson
Boa e e Dad bt (e R T e P haT e

CO4Pd £ G ATBAGSorl S kepteisd ahbend 1ot her Piies angaaseTent
angul ar position can be maintained. As has

begsgaser | ek s i beftiey metesei NgMoad Rarticularly,
regul ati on nenber 160 of the present enbodi ment, even
bef @rerdrey dey edtopi engo edimian tdgde $ sr oemtacbt®, tdeen in
rotary nenber, the coupling nmenber can be maintai ned
atthd ealpree ndpgensred amgs art ipp sie velol sex otelv sergyul ar

position) . Mrre particularly, the coupling nenber can

be(developing cartridge) is assuredly engaged and
disengaged relative to the main assembly side drive
shaft, and the developing roller is rotated smoothly.
And, a rotational force transmitting part usable with
the developing device (developing cartridge) can be
provided. In addition, an electrophotographic image
forming apparatus usable with the developing device
(developing cartridge) can be provided.

As has been described hereinbefore, according
to the embodiment described above, the coupling member
can take the state that it is revolvable substantially,
and in addition the state of regulating the inclining
direction of the coupling member is in the
predetermined direction. By this, according to the
embodiment described above, the state that the

coupling member is kept stable in the pre-engagement

angular position can be maintained. As has been
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mai nt ai ned at the pre-engagenent angul ar position
(second angul ar position) even in the free state of

the transportation of the cartridge B, for exanple,

t he uni ntended novenent of theoecoupling nenber can be
prevented. The present invention can be applied to a
devel opi ng device, a developing cartridge, a

rotational force transmtting part, and an ‘

el e3¢ oPPRd dae aphilee foege 2@FPF A Gppar Blkgsregulation

[ | NDUSTRI AL APPLI CABI LI TY] According to the present

i RIS BN 69 toF sStRSRTPFRE SV Be By deVer opehgre the

deyi . d | opi tridge, d :

oI CETT TR Do 2BHT £ 97 Tmbe TORMF G BPphRat HREAE4LREmber
ith the d | opi devi t he, d |, opj

calrts | AR TRRT REITSE | T Red™T 6 BVBT G e PPOLPERT of

h . t . . . .

LB gl L b Lotend anndesnliseps st Lbed

'ﬁn?ﬁ% ﬁ&Pﬁi@@ﬁaEPy}h@hgeééﬁﬁﬁiﬁétméﬁ%éP’céﬂdbéhiS

application Is intended to cover such nodification

OrfAANELSN &S ABYtEONBr M &hM dgdhen PUARGSESr OhobD€ion
i nprovenents or the scope of the follow ng

cl pddBokd AMpular Yosevebopi dgetlevh cehasabée ¥t dbe anf
el ectrophot ographi c i mage form ng apparatus, said
appiae aderse 1 ool ngi ograr tdge i nJrshaffiorapt atraliles yasee of
notor and having a rotating force applying portion,
antha toyvapper hahben , ofatke devet vping Hevier deample,

the unintended movement of the coupling member can be
prevented. The present invention can be applied to a
developing device, a developing cartridge, a
rotational force transmitting part, and an

electrophotographic image forming apparatus.

[INDUSTRIAL APPLICABILITY]

According to the present invention, it is
possible to provide a developing device, a developing
cartridge, and an electrophotographic image forming
apparatus usable with the developing device or the
developing cartridge, which are improved to avoid the
problem of the prior art.

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 modification or



nmount abl e to the novabl e nenber, and said devel opi ng
devi ce being novable in a direction substantially
weerpendstul ar to an axial direction of the drP@i/oRp009/065375
shaft in response to novenent of the novabl e nenber in
one direction with said devel ppi ng device nounted to
t he novabl e nenber, wherein said driving shaft is not
novabl e in a direction perpendicular to an axiXx
t hereof, said devel opi ng device conprising: i a
deviebopefigas ohdercéme devieiopihg Burepeesrost tbhec
| atent image formed on an el ectrophot ographic ,
phbEPERYISTEnve @F uke saraPraevEl bhf n&oigwe?g bet Agms -
rotatabl e about an axis, wherein said devel opi ng
roller is contacted to and separated from said
el ect rophot ogr aphi ¢ photosensitive nenber drumin
response to novenent of said novable nenber; and ii) a
coupling menber for transmitting a rotating force to
sai d devel oping roller, said coupling nenber
including, a rotating force receiving portion
engageable with the rotating force applyingportion to
receive a rotating force fromthe driving shaft, and a
rotating force transmtting portion for transmtting
the rotating force received through said rotating
force receiving portion to said devel oping roller,
sai d coupling nmenber being capable of taking a
rotational force transmtting angular position for
transmtting the rotational force for rotating said



devel oping roller to said developing roller, a
pr eengagenent angul ar position which is taken before

w@201d/0z@epl i ng menber is engaged with the rot aPCTaP2009/065375
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force applying portion and in which said coupling
menber is inclined away fromwsai d rotational force
transmtting angul ar position, and a di sengagi ng
angul ar position which is taken for said coupling
menber to di sengage fromthe driving shaft and in
whi ch sai d coupling menber ¢1RiMel i ned away fromthe
rotational force transmtting angular position in a
direction opposite to said pre-engagenent angul ar

positipn, wherein in response to novenent of said
devel ogi n dj:e\ﬁec]@% Cf Vel%dlasxﬂbzlqréﬁbtgf Fbves in
salfLane A Testion,; sald coupl Lng, Jrerber. foyes {1om
t he %re- nga_ge%srﬁ angu N posﬂl! on tPihe-Tot _a?l onal
forge 11ansm g4 J@irﬁi—%lﬂi\pﬂ? t4,00 ¢ and WOt £l N, phen
t he ‘novabl e nmenber kes a further novenent 1n sa

oo ¥ eetd Aavi Ay re€sponse 49 tdhecd WEHey: AoVesEMon,

sai d coupling nenber is nmoved from said Totational
f ke 4 radedt 1d imensegul S8 i dPasd$d Dip 119y Saé ¢e s epgagh ng

angul ar position to di sengage sai d coupling nmenber

f s rstedlsl ¢lrt o/ i tige Shaddlb 1 @ntenther 21 ans as i d edeyopdpigng

roller is contacted to said el ectrophotographic

phixt osenhd invg mevdizle i in ra sponset ian t sreb soaeient 1 pf

sai d devel oping device in a state that devel opi ng

r e ependidelang rotan ekink olighe @hiRiyedenthd edweeing

sai d coupling nenber and ,
shaft 1n response to movement of the movable member in
one direction with said developing device mounted to
the movable member, wherein said driving shaft is not
movable in a direction perpendicular to an axix
thereof, said developing device comprising:

i) a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive drum, said
developing roller being rotatable about an axis,
wherein said developing roller is contacted to and
separated from said electrophotographic photosensitive
member drum in response to movement of said movable
member; and

ii) a coupling member for transmitting a
rotating force to said developing roller, said

coupling member including, a rotating force receiving

portion engageable with the rotating force applying



said rotating force applying portion. 2 . A device
according to Caiml , wherein said coupling nenber

worpues2446om sai d rotational force transm tti ngPENIRMAEI065375
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position to said di sengagi ng angul ar position by the
novenent of the novabl e menbers3in said one direction
so that part of said coupling nmenber circunvents the
driving shaft in response to novenent of said

devel opi ng device in the direction substantially
pePPERIPE UFAr r¢ec e axratatingi fouesefbprnghe ofiréying
. A device according,to Claiml or 2., wherein said
cotprfhg MRADRITRE ing oERESe | W ARFRAt IRt RPT BAGR fOr
axj s of saj extends, and sgﬂd recess

hovdtent 14
of _s ig.couPIin neober. from sai d. preengageqent( n i
oor 3 l%%3|?{%n tosara” Ogéfl 3 $ C O?%?%g

angurar 0 sald onal orce transm

Sl 6 oS PT o A daua Sosar il 1,00 Ui

rotat senghaf 0FSEcL rensAthi L POnGNINLAL 2 POSHEL Pon SBLH
rotating force receiving portion iS engaged, in a

difﬁ&ﬁéﬂﬂt@{n?otﬁéiﬁﬁtﬁfiéﬁéﬂ £6HpLi Pgr MeHbet inyi tAid
the rotating force applying portion which is projected

i ndavédisgihdonopeependi salardévelbpinyi ablderechi pneof
said driving shaft said coupling nmenber by which said
coepyageneetbangubgri pesitiont@bhinl fertekénobefhee said
driving shaft to rotate.
coupling member is engaged with the rotating force
applying portion and in which said coupling member is
inclined away from said rotational force transmitting
angular position, and a disengaging angular position
which is taken for said coupling member to disengage
from the driving shaft and in which said coupling
member is inclined away from the rotational force
transmitting angular position in a direction opposite
to said pre-engagement angular position,
wherein in response to a movement of said
developing device when the movable member moves in
said one direction, said coupling member moves from
the pre-engagement angular position to the rotational
force transmitting angular position, and wherein when
the movable member makes a further movement in said
one direction, in response to the further movement,

said coupling member is moved from said rotational

force transmitting angular position to said



5 . A device according to aim4 , wherein said
coupling nmenber noves fromsaid rotational force

WO e@E0ndd4sT i ng angul ar position to said di sengaRCTigP2009/065375
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angul ar position to disengage fromthe driving shaft

by the further novenent of thggsnovable nenber in said
one direction so that part of said coupling nenber
circunvents the driving shaft in response to novenent
of said devel oping device in the direction
substamya @l hy peypbadi posbrien thedbxergafe sandd

devel oping roller. 6 . A device according to any one

of C@al HBJ Imemiger  {yep e$d1iA PF LY 819 t §haftsurRd
rotational force receiving _portions are provided on a
phant om ciMP@r&iRaving &eVEHOB"Gh Hotd Srotidt iSaRAa Shgds to
of said coupli menber at posjtions, substanti al

i SR 7 R 1 5PRBRERTT PR Lo RO b RRrS - 91 VS ARGb LT
according to a one. of aj . rejin i :
orarroner Fartie rRcefiriy Bhrefii fevaribifhqesfile in
Prol eeled 20860y 01 b 1Rq PRSI 1LPNeS Ohe 2Rq eHGEaPOG! T ON
of "sard flat portion nt%rp05|ng tﬁe central portion,

V‘“@i‘ifw%ﬁ heng ot ahéopabef REER SRPEYEBELPORYT ABnbSr and
provided projected in a direction perpendicular to the

axé§i@fréﬁ@tﬂﬁéVf@ﬁcéh@ﬁél?i&ﬁaﬁbr@ioﬁwo posi tions
opposite to each other, and ere n said coupling
menber receives a rotational force fromthe driving
shaft to rotate by one of said rotational force

recei veng Jpodd¢viors angagiing ttoo ohkah 1 hewhetatn osald

coupling member moves from said rotational force
transmitting angular position to said disengaging
angular position by the movement of the movable member
in said one direction so that part of said coupling
member circumvents the driving shaft in response to
movement of said developing device in the direction
substantially perpendicular to the axis of said

developing roller.

3. A device according to Claim 1 or 2, wherein
said coupling member has a recess in which a
rotational axis of said coupling member extends, and
said recess is over a free end of said driving shaft
by movement of said coupling member from said pre-
engagement angular position to séid rotational force

transmitting angular position.



force applying portion and by the other of rotationa
force receiving portions engaging to the other of the

wo od1a2aanal force applying portions, said one PET/SRI0/065375
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rotational force receiving portions being opposed to
the other of said rotational fgrce receiving portions,
and said one of said rotational force applying

portions being opposed to the other of said rotationa
force applying portions. 8 . A device according to any
one of 4d & rdeviice gaccapding it dt R Edubl | hgP efheysin
a circular flat portion at a free end thereof, and
safter e2sd TQURH EPDSBYNRET alBeht rafiPoFetdhioratafarce
circular flat portion, said recess includes, an
ex%%%%?%bt%b?Qi%%%&g%ﬁd?%alFb%%rds%??rﬁ%t%ﬁﬁ“?hﬁ?ﬁ%?.

O roAdevige according Lo dlaim 8, . fyrLher; Gompei sing
an” erast1'¢? lidhber? or e?a%??cafly ur ging sat coupl i ng
TePBEL: Wk Mo PUCH; AN BLBRLAE HORSEr A5yl on PERTT oBat fhg
coupl'i nhg nenmber to no rom sal d preengagenent

angyl.ag 89514198 ;%&@%ﬁwl}méﬁ' pgabrboLEe4T gRSgi tting

angul ar position to nmaintain said coupling nenber at

s adi fr &¢ €1 SNISILPENG i SR af o POBE t 4912 BNEi ASct PoReS I §aid
said coupling nmenber to noves fromsaid rotationa

f ofleevifi@nsiaft i $9i @ngothpl i PeShémioart oy s@htch said

di sengagi ng angul ar position. 10. A device according

t occanyl ong oémiGkai nmecdived a wheaeingsaodceofipbmnghe
menber is provided in a position away fromsaid axis

of dsavindevkd bpi g rotaee. with

5. A device according to Claim 4, wherein said
coupling member moves from said rotational force
transmitting angular position to said disengaging
angular position to disengage from the driving shaft
by the further movement of the movable member in said
one direction so that part of said coupling member
circumvents the driving shaft in response to movement
of said developing device in the direction
substantially perpendicular to the axis of said

developing roller.

6. A device according to any one of Claims 1 - 5,
wherein a plurality of such rotational force receiving
portions are provided on a phantom circle having a
center on the rotational axis of said coupling member

at positions substantially diametrically opposite to



respect to a direction perpendicular to said axis of
said developing roller. 11. A device according to

w@b@boe4Qs7 wherein said rotating force transm BCT/IRR009/065375
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portion is disposed in a side opposite fromsaid
rotating force receiving portign, and wherein the
rotating force received by said rotating force
transmitting portion is transmtted to said devel opi ng
roller through said rotating force receiving portion
anekchi@thk¥vi ng force transmi ssion nmenber.12. A

devi ce according to any one of Clains 1 - 11, wherein
sai d devel opi ng device contains a yell ow col or

devel oper, a magenta col or devel oper, a cyan col or

devel oger pordeav%ﬂeaﬁ@%q%n%e%ladg’éro,n%n iGtgims 1 - 6,
devel opi ng cartridge, detachably nountable to _said .
VS B e be FRCEREORS nof Y, Hevel BT A LAy, 113
AL ecaLophaL oar ARl & | IR0 LOT HLA%-B0PAE BIUSoEOhn edge
form ng an image on a fecording materral, Sard

ggﬁp{{P@H°5§?§€P@ifl£@?§8réﬁ5 .Pﬁt§9?§%§ﬁ&3the central

rising: a driving aft rota [ e"by a notor

| 56
angdo PaVbRNY Rn& P 8t Pl f PEESL BORL Y| NErBer hHPNy i MGepstPion
said driving shaft is not novable in a direction

pef pepebeidiiad bPopdcBxd Xih her@dtectidnapsbpahliecular to

menber; iii) a devel oping device which is novable in a

di tleet 40hs sobstaat dal v yngespendi eul aachoofintwexi absitions
opposite to each other, and wherein said coupling
member receives a rotational force from the driving
shaft to rotate by one of said rotational force
receiving portions engaging to one of the rotational
force applying portion and by the other of rotational
force receiving bortions engaging to the other of the
rotational force applying portions, said one of said
rotational force receiving portions being opposed to
the other of said rotational force receiving portions,
and said one of said rotational force applying

portions being opposed to the other of said rotational

force applying portions.

8. A device according to any one of Claims 1 - 8,
wherein said coupling member has a circular flat
portion at a free end thereof, and said recess is
disposed at a central portion of said circular flat

portion, said recess includes an expanding portion



direction of the driving shaft in response to novenent
of the novable nenber in a state that devel opi ng

waelemoozi4ss nounted to sai d novabl e nenber, i n PEHPRMNEKH65375
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to the nmonment of said novable nmenber, said devel opi ng
roller including a devel opi ng; 40l I er for devel opi ng an
el ectrostatic latent inage fornmed on an

el ect rophot ographi'c phot osensitive drum

sai ddevel opi ng rol | er being rotatable about an axis,
whexeamd sag dt cleaed opi fgee obh@rthereoht acted to and
separated from sai d el ectrophot ographi c photosensitive
menber drumin response to novenent of said novable
menber; iv) a coupling nenber for_transmitting a
rotatifg FordeViGe SEPHEN o fgla bt 18  TusiheT

iR Fordy ver sicn i I -
oo TR SR GUALT L3 £ THROT bt HEF rig FOF Leo kbl G-

portign to receive a rotating force f{gg%ige¥g£églgg to
i'on for

shat ,_%ﬁﬁp l?%t%ﬁm?ﬁff%&%% r%%s%?tflng por _
}g@gf@%%t¢§9dt88%ég%@§'5@5é8§9€ofﬁ8@éVfgo%h§9f@g?ﬁ§Ld

orce’r ng portion to sard devel o

rOéﬁgé%%gfﬁg SR & PO SBIDEE L PEh NGa £4PABE £t Phnd BKEHE@

rotati orcé transmtting angular position for

trepsmihitnond hengeiat i poal tionceofRsinohati vgigaid
devel oping roller to said developing roller, a

Pr eeRYRLHEM MBS Uh BI sPOS| peRembhgbmest t akgnl bef or e

said coupling nmenber is engaged with the rotating

fopceition and as to permit said coupling member to
moves from said rotational force transmitting angular

position to said disengaging angular position.

10. A device according to any one of Claims 1 - 9,
wherein said coupling member is provided in a position
away from said axis of said developing roller with
respect to a direction perpendicular to said axis of

said developing roller.

11. A device according to Claim 9, wherein said
rotating force transmitting portion is disposed in a
side opposite from said rotating force receiving
portion, and wherein the rotating force received by
said rotating force transmitting portion is
transmitted to said developing roller through said
rotating force receiving portion and said driving

force transmission member.



appl ying portion and in which said coupling nmenber is
inclined away fromsaid rotational force transmtting

waegubapusposi tion, and a di sengagi ng angul ar pRGI/IR2000/065375
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which is taken for said coupling nenber to di sengage
fromthe driving shaft and i mgahi ch said coupling
menber is inclined anay fromthe rotational force
transmtting angul ar position in a direction opposite
to said pre-engagenent angular position to

di sengagefrom the driving shaft, wherein in response
to a novenent of said devel opi ng device when the
nmovabl@- mebdevheveacrardand baeadvr eeei o4, Cdailes 1 - 11,
coupl i ng nmenber noves fromthe pre-engagenent angul ar
pIFIRT B t2 1 hel9 R A8 oAl d96r e TIHEIRT t3 ngfahgul eelor

osi tion, d wh in when th bl nb k
F T HRAOHve ot 77 i o Oe G Pkt Bhy, T 1f YRR HORSE t o

the further npve t.. said coupli menber ,i s npved
f romsaid ¥ otatd onaﬁw]f orce’ rciajlég"éerril‘| G|”‘ﬁ’g %rﬁ%llasr <

-poééJéPA&oefrg is%hdtxdi fé‘%&é%@‘%"ﬁéurﬁ’@ L1d o, 105 ¢

di senga coupling ne om sai d driving

Shif$ab PO hMISE £1 11 sald doue! Opi NGdRbl1 SFid$ O At ed
to said el ectrophot ographi c photosensitive nenber 1n
response to the novenent of said devel oping device in

a state that developing roller is being rotated
t hr ough. ergagenedt r det sesdr Seh T ciowpd ¢ nfo Mg ragpsiratus

said rotating force applying portion. 14. An apparatus

acior digwgmimog Grai imd@e aewex erecording material, said
electrophotographic image forming apparatus
comprising:

i) a driving shaft rotatable by a motor and
having a rotating force applying portion, wherein said
driving shaft is not movable in a direction
perpendicular to an axix thereof;

ii) a movable member;

iii) a developing device which is movable in a
direction substantially perpendicular to an axial
direction of the driving shaft in response to movement
of the movable member in a state that developing
device is mounted to said movable member, in response
to the moment of said movable member, said developing
roller including

a developing roller for developing an
electrostatic latent image formed on an

electrophotographic photosensitive drum, said



sai d coupling nmenber noves fromsaid rotational force
transmtting angul ar position to said di sengagi ng

w@ogolarspositi on by the novenent of the novabP@ET/fE0t65375

10

15

20

25

in said one direction so that part of said coupling
menber circunmvents the drivingeshaft in response to
nmovenent of said devel oping device in the direction
substantially perpendicular to the axis of

sai ddevel oping roller. 15. An apparatus according to
A ve i iorg 1201 hgerks ing af et TPl ¢ P ewbar dabsa
recess in which a rotational_axis of said coupling
MEHRTS Xt TS, dARIL QR RP reRbs?T i 55 overtackedet @R df

said driving_shaft by novenent of said coupling nenper
fr%%ﬁ%%ﬁfoe%r%%%a@@%n%l%@mw REF IR BHC (R 8R7gens 1t Ve
rotational force transmtting angul ar sition. 16.. An
S R o TR A o oy g T, SE 5t | chef b1
‘Mﬁ%hﬁéﬁd coupling nmenber is in said rotational force
transmtting angul ar position, said rotating force

receiVingi@Qrﬁigggguéﬁﬁgﬁgﬁgeri@o% U eGHiR 19k a

rotation of "sai i'ng menber, with the rotating

f of S€x R VS POFS | 95 ST 1 Sp PEQ) £61 BEr | NsRid _
direction perpendicular to the axial direction of said

dréyhpoi 1S ahdmised di €OLRd i Mg, Menbest dai ndhifdr sAirkceiving

coupli ng nenber receives a rotating force fromthe

drpait thigors haidadeals bé at £th 1the Aroapipanat fisrae cappl yngng o

Cl aim 16, wherein said coupling nenber noves fromsaid

rgpattoraltd oreeeive a rotating force from the driving
shaft, and a rotating force transmitting portion for
transmitting the rotating force received through said
rotating force receiving portion to said developing
roller, said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said
developing roller to said developing roller, a pre-
engagement angular position which is taken before said
coupling member is engaged with the rotating force
applying portion and in which said coupling member is
inclined away from said rotational force transmitting-
angular position, and a disengaging angular position
which is taken for said coupling member to disengage
from the driving shaft and in which said coupling
member is inclined away from the rotational force

transmitting angular position in a direction opposite

to said pre-engagement angular position to disengage



transm tting angul ar position to said di sengagi ng
angul ar position to disengage fromthe driving shaft
whyowhzdsurt her novenent of the novabl e menberPCTIRAIM6S375
one direction so that part of said coupling
menbercircunvents the driving;ghaft in response to
nmovenent of said devel oping device in the direction
substantially perpendicular to the axis of said
devel oping roller. 18. An apparatus according to any
onérof thai dsitBng §Hafwherein a plurality of such
rotational force receiving portions are provi ded on a
phant om ciwhsize iraiimg esrsayteert O ey amsndt idhaaiski s
of said coupling nmenber at positions substantially,
di dREetPRANEydephesi veeRotBachobRReR. MeBLeANMgBEEr Afus
accor di ng to,ané one of (l.ains iS - 18, wherein s?id
roPatfofaf FoFEet+eRei 9°hY FBFPTORYI BSPPEYI BegSs trom
projected at each of two positions.of an e rtion
s br ChE BEPrabaarTeBh rHPRPRRsPRECEAE bR AP pBFRFfRa
wher ei n L al ik Qgpa v p i '
R L
axi§eOfhobBB1dr hnkhBOrshaktsak eachnet hWeeResttiANSaid
opposite to each other, and wherein said coupling

nmegher 45 eeetyYes, aihotatpenak teregef Famhbe fbiehagt,
shaft to rotate by one of said rotational force

reggiiMi BEUPOL hoRsmpBgagkngotredofieonf shha rotational
force applying portion and by the other of rotationa
10 f ofeeceecebubndtponti anglengagsntgibn thesaid disengaging
angular position to disengage said coupling member
from said driving shaft, and
wherein said developing roller is contacted to
said electrophotographic photosensitive member in
15 response to the movement of said developing device in
a state that developing roller is being rotated

through engagement between said coupling member and

said rotating force applying portion.

20 14. An apparatus according to Claim 13, wherein
said coupling member moves from said rotational force
transmitting angular position to said disengaging
angular position by the movement of the movable member
in said one direction so that part of said coupling

25 member circumvents the driving shaft in response to
movement of said developing device in the direction

substantially perpendicular to the axis of said



other of the rotational force applying portions, said
one of said rotational force receiving portions

wheingopposed to the other of said rotational POF/ER009/065375
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recei ving portions, and said one of said rotationa
force applying portions beingigopposed to the other of
said rotational force applying portions. 20. An
apparatus according to any one of Clains 13 - 19,
wherei n said coupling nenber has a circular flat
podevehopina febkéernd thereof, and said recess is

di sposed at a central portion of said circular flat
portion, said recess includes an expandi ng portion

di t d f dth f. 21.. An
nobor LAY (5" RS 1 S EPERL RO | T ahs Sbasti ¢
npnber for el sticail¥ urg%ggrs gd cou Iin? Qengﬁrch a
wi YRSEGER SALQ) GR¥PE: ert t 8% pef nf TS8P d  Colipf Fig

R A T

po§5£&°9e&gs§aigt§bggf§igr&@“@hangfnggyﬁrd§§v§ﬁ?dshaft

pr e- engagenent  angu position and as to permt said

coyplﬁageﬂ@H@eéftQamavséu§i9558ﬁeﬁb§9t@gb@nabiaOpgs—
transm tting angul ar position to said di sengagi ng

anghhagepostt 4AGul22. pABiappar abusadecesdatgohalanyrce
one of Clainms 13 - 21, wherein said coupling nenber is
provafdeditniagpasgtiien avaytioom said axis of said
devel oping roller with respect to a direction

per pendi cul ar to said axisof said developing roller.

23. An apparatus according to Caim21l, wherein
16. An apparatus according to Claim 13, 14 or 15,

wherein when said coupling member is in said
rotational force transmitting ahgular position, said
rotating force receiving portion is engaged, in a
direction of rotation of said coupling member, with
the rotating force applying portion which is projected
in a direction perpendicular to the axial direction of
said driving shaft said coupling member by which said
coupling member receives a rotating force from the

driving shaft to rotate.

17. An apparatus according to Claim 16, wherein
said coupling member moves from said rotational force
transmitting angular position to said disengaging
angular position to disengage from the driving shaft
by the further movement of the movable member in said

one direction so that part of said coupling member



said rotating force transmtting portion is disposed
in a side opposite fromsaid rotating force receiving

w@orioprs7 and wherein the rotating force recei PEOIERP0/065375
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said rotating force transmtting portion is
transmtted to said devel oping,roller through said
rotating force receiving portion and said driving
force transm ssion nenber. 24. An apparatus according
to any one of Clainms 13 - 23, wherein said devel opi ng
devii wemircosm @ risha deel viovg cotaft developernsa pageeirement
col or devel oper, a cyan col or devel oper or a bl ack
ct orsafed edofrkop i devicalevel 0 i Eeft¥oRige
det achabl y nmountable to said novabl e nmenber _in the
f YR Tant eley g IREIGI A IAT 250 Wdevel dpthg el ce
usable with an Lectrophotographlc i mage form ng
apRY S RINE F Y- Hpfpar at us i ncl udi ng a driving shaft
rotatable having a rotating force applying portion,
and .a rotatable rotary, said developing devi ce being

e f? di reC%gpea%ta{ r| Vi n% Qﬁ’&gl&f]l@r n‘l)S

an axia "on I n response to

rofati Ofwﬁ'@féjlrﬁ of %I’uﬂiﬂf%ﬁ Q@c\f}?l PR §eYi Corce

nmounted t'o said rotary, said devel opi ng device

COPRd 5§ 1k | pd r @i S8y el APi B v Phd 8T oh 04 ey et &R Ograle
el ectrostatic latent inmage fornmed on an

el 1ecd 1109 hot Ogs ePhi en phied osenst 1dvel negberoflrsmidii) a
devel oper acconmmodati ng portion for acconmodating a
deve@lphatg froesmisse oy sas Ot devel sypbsigantially

diametrically opposite to each other.

19. An apparatus according to any one of Claims
13 - 18, wherein said rotational force receiving
portion is provided projected at each of two positions
of an edge portion of said flat portion interposing
the central portion, wherein the rotational force
applying portion is provided projected in a direction
perpendicular to the axis of the driving shaft at each
of two positions opposite to each other, and wherein
said coupling member receives a rotational force from
the driving shaft to rotate by one of said rotational
force receiving portions engaging to one of the
rotational force applying portion and by the other of
rotational force receiving portions engaging to the
other of the rotational force applying portions, said

one of said rotational force receiving portions being



roller to developing the electrostatic |atent image;
iii) a coupling nenber for transmtting a rotating

WO 0010024467 sai d devel oping roller in a state theCT/JP2009/065375
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devel oping cartridge is nmounted to said rotary, said
coupling nenber including a rpjsating force receiving
portion for engaging with the rotating force applying
portion to receive said driving shaft the rotating
force fromthe driving shaft, wherein the driving
shapposed nod thow abtleet nof shi@dcroont sobst afvrad| y
perpendi cular to an axial direction of said driving
she¢teiving apoeigitmsi ngndresded ¢nel ofi pgld Yebatbenaly
portion for_regulating said coupling nenber at a
pa%ﬁ%gwwl%gwlé‘?l%i e bRd belPBP eeenhagenene tie hot
the driving shaft, and including a permttin ortion
fo?ab%rﬁ?¥éﬁh%“%%i%OE%%p?PRth%%b%?PFbO?%vol8ep
substantially; v ) an elastic nenber for elastically
urging said coupling nmenber to position said coupling

menber, gt the afpepqa%a?wga@@&&l %eregr?i g%ﬂi%‘regfmﬁeims

rotary rotates, ‘sal coupl 1 ng ne

pres engpgenent - angul af 4 p@éﬁﬁwnéﬁ%@mﬁ@ ahhongl c{PEGEar

transmtting angul ar position the response to novenent

of £ $a¢ doGPUPLA NG NBNMDEL f E QM EREr£688Ul 3hliNga PAT ££685901 s
the permtting portion against an elastic force of

salidspbasdi £t NBNOEH t by1 Spb et COHPLE Nga M@NBEF cEDAL acl by
said driving shaft
portion, said recess includes an expanding portion

expanding toward a free end thereof.

21. An apparatus éccording to Claim 20, further
comprising an elastic member for elastically urging
said coupling member with such an elastic force as to
permit said coupling member to move from said pre-
engagement angular position to said rotational force
transmitting angular position to maintain said
coupling member at said pre-engagement angular
position and as to permit said coupling member to
moves from said rotational force transmitting angular

position to said disengaging angular position.

22. An apparatus according to any one of Claims 13
- 21, wherein said coupling member is provided in a
position away from said axis of said developing roller

with respect to a direction perpendicular to said axis
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menber wi th novenent of said devel oping cartridge, and
when said rotary further rotates, said coupling nenber
force transmtting BPODUF2009/065375
position to a disengagi ng angul ar position to

di sengage sai d coupling nmenbeyrs,f romthe driving shaft
against an elastic force of said elastic nenber. 26. A
devi ce according to C aim 25, wherein said regulating
portion is provided with a relatively narrow portion,
andff se8id pdevelepingg povtien. is provided ,with a
relatively wi de portion, wherein said coupling nenber
is provided with a projection at a trailing end which
IS opgosite fromsaid rotating force rece|V|ng

port | el PRI ER L RPC IRt Prief et pott .v&helr%lrpn

sald $arrOM/ ort an |ncllnlq%%d|rectlon of , sai

$ QP Ae il 0 I BAPEL af 088 Shea
u' e %s'ﬁ%ﬂ?ﬁ#l‘?%fj%rm%usp?? rBEREEFS PP 18061 Ping
S%}%a'é Yo T HOLYAD! @c 2oc A oy e, A00PL LGS Gy

1S ner conprising a | ‘oper  supplyi ng

rOéAfa 1O 2 sLpP! ¥ POt ot:.sgﬁéjmijt,eﬁlﬁjlc_?g%)@ﬂtf&lllfé a

devel oper accommodated i n said devel oper accomodati ng

POF 4 0dhmi WS et &) SR & GEROVESi G erSHIEPURNEESuEY Said
circular portion, wherein said circular portion is

préyt getha £birde r 6 @& 2bi 1eg NpsbET orf Odrad abh yd edgagby
therewi th, said rotatable nenber being provided with a
f i fetcgearapani s oo anets@ansm tting the rotating force
receiving fromthe
24. An apparatus according to any one of Claims 13
- 23, wherein said developing device contains a yellow
color developer, a magenta color developer, a cyan
color developer or a black color developer, and is a

developing cartridge detachably mountable to said

movable member in the form of a developing rotary.

25. A developing device usable with an
electrophotographic image forming apparatus, said
apparatus including a driving shaft rotatable having a
rotating force applying portion, and a rotatable
rotary, said developing device being movable in a
direction substantially perpendicular to an axial
direction of the driving shaft in response to rotation
of said rotary with said developing device mounted to

said rotary, said developing device comprising:



driving shaft to said developing roller, a second gear
portion for transmtting the rotating force to said

walemeloppast supplying roller, and a wherei n sai PICT/JP2009/065375

10

15

20

25

coupling nmenber is substantially revolvably to an

i nside of said rotatable nenbgys. 28. A device
according to Claim?25, 26 or 27, wherein said coupling
menber is provided, at a free end side where said
rotating force receiving portion is provided, with a
circul ar fidat gevreilopiandraeldercdogr degedopipoovinded
at a center of said flat portion, wherein said recess
i o kergfapestadi ih ket eknaerl BITReR Midftng shaft in a
state that coupling nmenber is in the rotational force
t reRFHE £ R AHARBFC IS £ 9 DS BtV SURF B FE s&F g/

rotating force receivin ortion jis.projected from an
edge of said FIgﬁvﬁéppﬁgn%§ﬁ8mpgdﬁi&gﬁd T OBadh ot
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side, a spheni gakoeRRfingurakiben ROt iteRnaii¢h ing a
revol vably nmounted to an inside of said rotatable

nMerbest Sehrdhad €OUPd i dgdseabesihg eoNfénednfa ostate

novenent toward the free end side 1n a |ongitudinal

di flest | devefosing cotptidge neshesunt ddst preveat rogary,

sai d coupling nmenber from disengaging fromsaid

r ot at dbteupkire rmpensivelr whee Bidingt at rogatongeforce

transmtting portion is projected from
receiving portion for engaging with the rotating force
applying portion to receive said driving shaft the
rotating force from the driving shaft, wherein the
driving shaft is not movable in a direction
substantially perpendicular to an axial direction of
said driving shaft;

iv) a regulating member including a regulating
portion for regulating said coupling member at a pre-
engagement angular position before engagement with the
driving shaft, and including a permitting portion for
permitting said coupling member to revolve
substantially;

v) an elastic member for elastically urging
said coupling member to position said coupling member
at the regulating portion,

wherein when said rotary rotates, said coupling

member moves from the pre-engagement angular position



sai d spherical configuration portion in a direction
perpendi cular to the |ongitudinal direction. 30. A

waelempbosi4arcording to any one of Cainms 25 - 29PCT/aR20004065375
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conprising a devel oper supplying roller for supplying
to said developing roller a demel oper Accomodated in
sai d devel oper accommbdati ng portion, wherein a
direction of inclination of said coupling nenber in
sai d pre-engagenent angular position is between a

r otat & opobxt sotl shprcedeverpphrhft t00| @hguhdr apesi hieon
axi s of said devel oper su pl¥|ng roller. 31. A device
ac%@$d¥%ﬁp@@s€l59n$9?e@?n oot whetdi AOWREANG agmber from

coupling nenber is in the permtting, portion, ap is
o bbP Ao LT ek BOFbiGT | P FB?c@efﬁaﬁEh?atPﬂg Bl on
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portion SO that coupling ne IS substanti al y

r e¥REN abk S feﬁaﬁynf§@tﬂe50£@£aﬂssfogg@dte@aﬁmhhglmgmber
portion is novable relative to sai d rotating force

reﬁ@b&$nﬂ;@ﬁrth@n;oﬂﬁﬂlsﬁhﬂ_f@taélﬂgaﬁgmﬂﬁtlng angular
transmitting portion and said rotating force receiving

popbsdbianetcoat dtsedghgirgcangther poshtiespeot to a
rotational direction of said coupling nmenber. 32 . An
el etsenphot ographcoupimige hemhengfappatheudriving shaft

against an elastic force of said elastic member.

26. A device according to Claim 25, wherein said
regulating portion is provided with a relatively
narrow portion, and said permitting portion is
provided.with a relatively wide portion, wherein said
coupling member is provided with a projection at a
trailing end which is opposite from said rotating
force receiving portion, and wherein when said
projected portion is in said narrow portion, an
inclining direction of said coupling member is
regulated at the pre-engagement angular position, and
when said projected portion in the wide portion, said

coupling member is substantially revolvable.

27. A device according to Claim 26, further

comprising a developer supplying roller for supplying
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deVe?d

for formng an inmage on a recording material, said
apparatus conprising: i ) a driving shaft including a
i) a rotat abCBIP2009/065375
rotary; a developing cartridge novable in a direction
substantial |l y perpendi cul ar tgs7an axial direction of
the driving shaft in response to rotation of said
rotary with said devel opi ng device nounted to said
rotary; a developing roller for devel opi ng an
eleztsobd ad¢celeniomd Fohber far@ede bppah accommodated in
el ect rophot ogr aphi ¢ phot osensitive nmenber drum a
detl & pes VakRAITRIZE PHEC PRk H RO PP B 1 2t c oD ERE P ngr &l
devel oper for use b ai. d devel ppingroller to ,
175 1 e O B PURT a7 oF | Gt BRE LT REer 1 §Ry wherein
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merber 1 ncl UdiMg & rotating fofce recel ving portion
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to receive sa driving s t the rotating force from
t her g dny] 0gi shafhe WoEL€LAGtREr8E i ¥e B8 $ha§t £16mNBke
nmovable in a direction substantially perpendicular to
andaxv ahg ditiget | o0 odigadieveloying sbafér, i ¥)s@cond gear
regul ati ng nenber including a regulating
portion for transmitting the rotating force to said
developer supplying roller, and a wherein said
coupling member is substantially revolvably to an

inside of said rotatable member.

28. A device according to Claim 25, 26 or 27,
wherein said coupling member is provided, at a free
end side where said rotating force receiving portion
is provided, with a circular flat portion and a
circular recess provided at a center of said flat
portion, wherein said recess is engaged with the free
end of the driving shaft in a state that coupling
member is in the rotatiopal force transmitting angular
position, and wherein said rotating force receiving
portion is projected from an edge of said flat portion
and is provided at each of the positions opposed to

each other interposing the center of said flat portion.

29. A device according to Claim 27, wherein said



portion for regulating said coupling nenber at a
pr eengagenent angul ar position before engagenent wth

W@ beoaiz4457 ng shaft, and i ncluding a perm tti ngP@EDIR20€I065375
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for permtting said coupling nmenber to revolve
substantially; and v ) an el asfgi c nenber for

el astically urging said coupling nenber to position
said coupling nenber at the regulating portion,

wherein when said rotary rotates, said coupling nenber
movesp ¥ ¥rogn niereb gr el e refagieihited, adgud a¥eposeénd opnlide which
rotational force transmtting angul ar position the

r elsh oPRRO$ - erokietre nt R f L 28 FROUPHFhg FePPRPTFEdM t he
regul ating portion To the pernmjttin ortion againgt
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An apparatus according to Caim 32, wherein said

I e Al dAGi ROr oM 351 Pr eyt gesb Ve therdbé £] adhyeliNerein
narrow portion, and said permtting portion is

pr eyt getnav £ dir @e et et swet ying deo pot dén ohs phei et bedaf dom
coupling menber is provided with a projection at a

t reald ngpleendi vl chon i gppasicr Peovhicrai dnratdi ragtion

perpendicular to the longitudinal direction.

30. A device according to any one of Claims 25 -
29, further comprising a developer supplying roller
for supplying to said developing roller a developer
Accommodated in said developer accommodating portion,
wherein a direction of inclination of said coupling
member in said pre-engagement angular position is
between a rotation axis of said developing roller and

a rotation axis of said developer supplying roller.

31. A device according to Claim 27 or 29, wherein
when said coupling member is in the permitting portion,
a gap is provided between a rotating force
transmitting portion of said coupling for transmitting
the rotating force received from said rotating force

receiving portion to said developing roller and a



force receiving portion, and wherein when said
projected portion is in said narrow portion, an
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regul ated at the pre-engagenent angul ar position, and
when said projected portion iysothe wi de portion, said
coupling nmenber is substantially revolvable. 34. An
apparatus according to Caim33, further conprising a
devel oper supplying roller for supplying to said
denati agpimy Tt deerrecaleviel o e r bbb da ed 1ot atakile
devel oper accommodati ng portion, wherein said grooves
arerRA Y otave etk B34 Bl g ridid aro iR ont ok BT oM st ¥
circular portion is provided with a rotatable nmenber
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coupl i ng ne I's substantia y revolva to an
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according to aim 32, 33 or 34, wherein said coupling

nerdies ¢ i:8g Pfovidetecatvind reereish sifle vbetLcsad dco each
rotating force receiving portion is provided, with a

cisthd arvitiat rpopédont@and pottat cohal decessiqorovi desid
at a center of said flat portion, wherein said recess
I scaunghbiged menibet he free end of the driving shaft in a
state that coupling
32. An electrophotographic image forming apparatus
for forming an image on a recording material, said
apparatus comprising:

i) a driving shaft including a rotating force
applying portion;

ii) a rotatable rotary;

a developing cartridge movable in a direction
substantially perpendicular to an axial direction of
the driving shaft in response to rotation of said
rotary with said developing device mounted to said
rotary;

a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive member drum;

a developer accommodating portion for

accommodating a developer for use by said developing



menber is in the rotational force transmtting angul ar
position, and wherein said rotating force receiving

w@rhioprasi s projected from an edge of said fl aPCPpaRA0W$5375
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and is provided at each of the positions opposed to
each other interposing the cemgoer of said flat
portion. 36. An apparatus according to Caim 34,
wherein said coupling nenber is provided, at a rear
end side which is opposite fromthe free end side, a
spteklenl teotdvelepiiontipprelest wps et e ravenvabngge:
mounted to an inside _of said rotatable nmenber such
that couplithy AerPEPLi&IcHRFPRE] IPFoMRBvEFEAL NCoRar d
the free endside in a |ongitudinal direction of said
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SUDRD 1 1Y 19 H1 o Of o SHPRRA Y &10s 4 £d S@k Dy f8y es RE ATt he
rol1er” a devel oper Accommopdated in said devel oper
aceSrapnad | fgr HOT £ &N, t hed £ vidg ds€et ] oh®fein the
inclination of said coupling nenber in said
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axis of said developing roller and a rotation axis of

s a$ b sievet Dpkly sppppgndgcebi f ero 38. axdha hpparetuson of
according to any one of Clainms 32 - 37, wherein when
sasail e olpl Yo neldEr/ is in the
iv) a regulating member including a regulating
portion for regulating said coupling member at a pre-
engagement angular position béfore engagement with the
driving shaft, and including a permitting portion for
permitting said coupling member to revolve
substantially; and
| v) an elastic member for elastically urging
said coupling member to position said coupling member
at the regulating portion,
wherein when said rotary rotates, said coupling
member moves from the pre-engagement angular position
to a rotational force transmitting angular position
the response to movement of said coupling member from
the regulating portion To the permitting portion

against an elastic force of said elastic member by

said coupling member contacting said driving shaft



permtting portion, a gap is provided between a
rotating force transmtting portion of said coupling

wo ortoneEssNi tting the rotating force recei ved PCDIR2064/@5375
rotating force receiving portion to said devel opi ng
roller and a rotating force rggeiving portion of said
rotat abl e nenber for receiving the rotating force from
said rotating force transmtting portion so that
coupling nenber is substantially revol vabl e, wherein
sanehbert ariny foverent anfnsaid ndgepotopongi sartridge, and
nmovabl erel ative to said rotating force receiving
porhémnsabddreaty rbeathey forzecsr apshilt €Pnupl pog t hepber
and said rotating force receiving portion are
cOPR YRS e o %@%hr%¥%E%°Qﬁ%hf?€%%e€¥a?%mhth?%t?%%%iar
di rection of saig,couglin nenbe;. 39. An.aﬁparatus
acRTHF Y t 1° & aF h7 2292 9HRTY eF NI¥ AT Potalyohaka
rotation axis which is.single. 40. An arat us
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no o) g | ot : IS
o RE T o ei Ty t R EOPE B B ORISR Y
end fromnoving in the axial direction of the driving
shaft at the other end thereof. 41. An apparatus

accordnng AR £HphPadls ¥Besehin§atd deyehoppNOwherein
cartridge includes a devel oper supplying roller for

supplyi RegtiDasahg Hevelopi Ng pobletea devel apeelatively
accommodat ed i n said devel oper accommodati ng porti on,

10 Whed et ow Sad ot boe, eadd ofasdi gdermitting portion is
provided with a relatively wide portion, wherein said
coupling member is provided with a projection at a
trailing end which is opposite from said rotating
force receiving portion, and wherein when said

15 projected portion is in said narrow portion, an
inclining direction of said coupling member is
regulated at the pre-engagement angular position, and
when said projected portion in the wide portion, said
coupling member is substantially revolvable.

20

34. An apparatus according to Claim 33, further
comprising a developer supplying roller for supplying
to said developing roller a developer accommodated in
said developer accommodating portion, wherein said

25 grooves are surrounded by a circular portion, wherein

said circular portion is provided with a rotatable

member rotatably engaged therewith, said rotatable



el astic nenber is nounted to a supporting nenber
supporting a rotatable nenber provided with a first

w@eavo/opastion for transmtting the rotating foPCEIP2009/065375
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receiving fromthe driving shaft to said devel opi ng
roller, a second gear portiomgor transmtting the
rotating force to said devel oper supplying roller
andsai d other end is novably engaged with a recess
provided in said supporting menber. 42. An apparatus
acoenek ngoe bnd prav 3ded whikklei & Shr et coept i POrheabefors
made of polyacetal resin material . 43, A rotatlng

f oF ERN SR BAGHY t F iRy mwtu%%bf%rwftﬁe%e%%% F o he
cartrldge sai d devel o rtridge bei ng nount ab
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car a regulattng ne
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por otating force transmtting part

COPREL 8k NG 821 8CLSEaPLPYE dgEmBErONe | ongi tudi nal end
of said rotating force transmtting part and

engageable with the driving shaft when said devel opi ng

cartridge is nmounted to the main assenbly of the

appar 8bus; pra spberatas pocdroingrovi dediat 32he3dt ber 34,

end; a plurality of projections interposing a center
wherein said coupling member is provided, at a free
end side where said rotating force receiving portion
is provided, with a circular flat portion and a
circular recess provided at a center of said flat
portion, wherein said recess is engaged with the free
end of the driving shaft in a state that coupling
member is in the rotational force transmitting angular
position, and wherein said rotating force receiving
portion is projected from an edge of said flat portion

and is provided at each of the positions opposed to

each other interposing the center of said flat portion.

36. An apparatus according to Claim 34, wherein
said coupling member is provided, at a rear end side
which is opposite from the free end side, a spherical
configuration portion which is revolvably mounted to
an inside of said rotatable member.such that coupling

member is confined from movement toward the free end



of said recess and projected away from said spherica
portion in a longitudinal direction of said rotating

wo erom2446mansm tting part for receiving the rotBtT/areadd/ 065375
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force fromthe driving shaft which is provided in
themai n assenbly of the appargfsus such that it does
not nove in a direction substantially perpendicular to
the axial direction of said driving shaft in a state
that devel oping cartridge is nounted to the nmain
assedm| in of g bppdiralisdizedtion @fF ojatd egrporindn
projected fromsaid spherical portion away from said
OrRETRRRE , SEHIEP R RN NP0t I D PER hi 9 eV mRab| Erom

bet id i tti ti f it '
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( orce _ransm I ng par | S nounted to sail
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prooj ected portions provided between said projections
and said first projected portion and interposing said
spherical portion, said second projected portions
bei ng3pr oj met gsb otk t@s dhycdramGpheraeal operd i ol a bas d32
second projected portions are effective to transm t
t he3¢ pt alirdnat daneei s oegi & ede¥¢ bope hesapp vy imgg shafier
by the projections to the devel oping roller.
for supplying to said developing roller a developer
Accommodated in said developer accommodating portion,
wherein a direction of inclination of said coupling
member in said pre-engagement angular position is
between a rotation axis of said developing roller and

a rotation axis of said developer supplying roller.

38. An apparatus according to any one of Claims 32
- 37, wherein when said coupling member is in the
permitting portion, a gap is provided between a
rotating force transmitting portion of said coupling
for transmitting the rotating force received from said
rotating force receiving portion to said developing
roller and a rotating force'receiving portion of said
rotatable member for receiving the rotating force from
said rotating force transmitting portion so that
coupling member is substantially revolvable, wherein

said rotating force transmitting portion is movable



44. A rotating force transmtting part according to
Claim43, further conprising a circular flat portion

w@ro1e/02446E end si de where said projection isprevi/aed)/065375
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wherein said recess is provided at a center of said

flat portion, said projectiongggproject froman edge of

said flat portion and are opposed to each ot her

i nterposing the center of said flat portion. 45. A

rotating force transmtting part according to Claim

44y e Whel ee Nt g as @i pr opeat innsiaree provédedngnpar phant oand

circle about the center. 46 . A rotating force .

t ramsdi retabipar fonee ok vangni bt Onai RP¥bIonherdi f2sdi d

first and second projected portions have col umar

Sh@@@@tlng force receiving portion are contacted to each
other with respect to a rotational direction of said

coupling member.

39. An apparatus according to Claim 32, wherein

said rotary has a rotation axis which is single.

40. An apparatus according to Claim 25, wherein
said elastic member is mounted to a mounting portion
at its one end and is movably engaged with a recess
for regulating the other end from moving in the axial
direction of the driving shaft at the other end

thereof.

41. An apparatus according to Claim 40, wherein
said developing cartridge includes a developer
supplying roller for supplying to said developing
roller a developer accommodated in said developer
accommodating portion, wherein said one end of said
elastic member is mounted to a supporting member
supporting a rotatable member provided with a first
gear portion for transmitting the rotating force
receiving from the driving shaft to said developing
roller, a second gear portion for transmitting the

rotating force to said developer supplying roller, and
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sald other end is movably engaged with a recess

provided in said supporting member.

42. An apparatus according to Claim 31, wherein
said coupling member is made of polyacetal resin

material.

43. A rotating force transmitting part usable with
a developing cartridge, said developing cartridge
being mountable to a main assembly of an
electrophotographic image forming apparatus including
a driving shaft, and movable in a direction
substantially perpendicular to an axial direction of
the driving shaft, developing cartridge being provided
with a requlating member including a permitting
portion and a regulating portion, said rotating force
transmitting part comprising:

a recess provided at one longitudinal end of
said rotating force transmitting part and engageable
with the driving shaft when said developing cartridge
is mounted to the main assembly of the apparatus;

a spherical portion provided at the other end;

a plurality of projections interposing a center
of said recess and projected away from said spherical
portion in a longitudinal direction of said rotating
force transmitting part for receiving the rotational

force from the driving shaft which is provided in the
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main assembly of the apparatus such that it does not
move in a direction substantially perpendicular to the
axial direction of said driving shaft in a state that
developing cartridge is mounted to the main assembly
of the apparatus;

a first projected portion projected from said
spherical portion away from said one end, said
projected portion being revolvable between said
permitting portion for permitting substantial
revolution of said rotating force transmitting part
and said regulating portion for regulating an
inclination angle position of said rotating force
transmitting part in a state that rotating force
transmitting part is mounted to said developing
cartridge; and

a plurélity of second projected portions
pfovided between said projections and said first
projected portion and interposing said spherical
portion, said second projected portions being
projected outwardly from spherical portion, said
second projected portions are effective to transmit
the rotational force received from the driving shaft

by the projections to the developing roller.

44. A rotating force transmitting part according
to Claim 43, further comprising a circular flat

portion at a free end side where said projection is

PCT/JP2009/065375
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provided, wherein said recess is provided at a center
of said flat portion, said projections project from an
edge of said flat portion and are opposed to each

other interposing the center of said flat portion.

5
45. A rotating force transmitting part according
to Claim 44, wherein said projections are provided on
a phantom circle about the center.
10 46. A rotating force transmitting part according

to Claim 45, wherein said first and second projected

portions have columnar shapes.



