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wO TeSHNISGAL FI ELD] The present

DESCRI PTI ON ELECTROPHOTOGRAPHI C | MAGE FORM NG
APPARATUS, DEVELCPI NG APPARATUS, AND COUPLI NG MEMBER

el ectrophot ographi c i mage form ng apparatus, a

devel opi ng apparatus used in the el ectrophotographic

i mge form ng apparatus, and a coupling nenber used in
t he el ectrophot ographi c i mage form ng apparatus .
Exanpl es of the el ectrophot ographic inmage form ng
apparatus include an ebBSCROPHDOVgr aphi ¢ copyi ng

machi ne, an el ectrophotographic printer (a | aser beam
printer, an LED printer, etc.), and the |ike. The

devel opi ng apparatus (devel oping device) is nounted to
. e FASROBIOT QR AR Ce 188 G0 RO GiiCa piiEA FATRG0
fornig% aEEaratus and develﬁgs an _electrostatic |atent
i mage DEYERPE I AR PERBLPPophdPo§PEBRIE CoREt EEnsi ti ve
menber. The devel opi ng devi ce includes a devel opi ng
device of a fixed type used in a state in which it is

d_fi to a main assenbly of the
g&@@hﬁ%ﬁ%’ g&?ﬁgﬂic i mage form ng apparatus and a
devel opi ng, deyice. of .yl ping card rigdge, type in
whi ch a user "can nount it to the main assenbly and
%%g@gg% %Etb?r% et Re0RI B ReserPlaypWhtdh g, espect to

vel opi ng devi ce of the
developing apparatus used in the electrophotographic
image forming apparatus, and a coupling member used in
the electrophotographic image forming apparatus.

Examples of the electrophotographic image
forming apparatus include an electrophotographic
copying machine, an electrophotographic printer (a
laser beam printer, an LED printer, etc.), and the
like.

The developing apparatus (developing device)
is mounted to a main assembly of the
electrophotographic image forming apparatus and
develops an electrostatic latent image formed on an
electrophotographic photosensitive member.

The developing device includes a developing
device of a fixed type used in a state in which it is
mounted and fixed to a main assembly of the
electrophotographic image forming apparatus and a
developing device of a developing cartridge type in

which a user can mount it to the main assembly and can

i nventi on rel at PET/IRR0B81056259
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fixed type, maintenance is perforned by a service
person. On the other hand, with respect to the

walewsiioprsig devi ce of the devel opi ng cartri dgePCH/{prE2008/056259

mai nt enance is perfornmed by2the user by replacing a

devel oping cartridge with another one. [ BACKGROUND

ART] In a conventional el ectrophotographic inage

form ng apparatus, the followi ng constitution is known

when an electrostatic |latent inmage fornmed on a

tHammshtaped ot ec ttrhop het log raagend Jphot osensi tive nenber

(hereinafter referred to as a "photosensitive drurﬂ'%

i s devel opeth respedhphnetke LdeveDppinPadenice of the
plication (JP-A) 2003-202727, a gear (gear 42Y) is
s ddyRD AVEVEHEIR) dene anted Lemyaed W h a

gear provided to a nain assenbl éeOf t he i mage_ form ng
Tt us ONTRES, C4hedt &8Rfy Hértde t6FPESoter SHfovi ded
tcgqtegf mai n assenbl ishtrcgns itted to aﬁgf el opi n
rFTOR MBI 1T Yedr prov dedP e tHeF Jas y
and. the gear praovided to.the i n_ass I this
S o b Tt 1N he Hokan g 35t ar e
k . h : . QPélft aphi c i mage
f%e?\yrrglhho %%a%%%@l?% %%%Le%%eve o%%lg rotary

rotatable in state in which a plurality of
devel opi ngdevices is nounted to the devel oping rotary

| sRACRYRGIRE t2RA Mai n assenbly of the apparatus (JP-A
Hei 11-015265) . In this apparatus, the foll ow ng
cartridgeIn a conventional electrophotographic image
forming apparatus, the following constitution is known
when an electrostatic latent image formed on a
drum-shaped electrophotographic photosensitive member
(hereinafter referred to as a "photosensitive drum")
is developed.

In a Japanese Laid-Open Patent Application
(JP-A) 2003-202727, a gear (gear 42Y) is provided to a
developing device and is engaged with a gear provided
to a main assembly of the image forming apparatus.
Then, a rotating force of a motor provided to the main
assembly is transmitted to a developing roller through
the gear provided to the main assembly and the gear
provided to the main assembly. In this way, a method
of rotating the developing roller is known.

Further, a color electrophotographic image
forming apparatus in which a developing rotary

rotatable in state in which a plurality of developing
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wEpmsitiiscal |y,

for transmtting a rotating force fromthe apparatus
mai n assenbly to the devel opi ng devices is known.

71) provided to the apparatus main assenbly and a
devel opi ng devi ce-side coupling (coupling gear 65) of
devel opi ng devi ces (devel opi ng devices 6Y, 6M 60C)
nounted to a devel oping rotary (rulti-color devel opi ng
device 6 ) are connected, whereby a rotating force is
tdearisrist tied rfonormetche: caybar atevs Lvgiimoasdmrylyy itso t he
devel opi ng devices. Wen the main assenbl y-side
@nmphxhgiandEtMQideWQB@p&ﬁg'déVﬁ@@—@m@@I@@@@l|@@‘£r@el
connected, the main assenbl y-side coupling is once

At 102D )i nténthélapﬁﬁpéfagu€byt§9rfﬁél?ﬂ}ngoca§tﬁé@ge
to hinder novement of the developing rotary. Then, the

devel O didlYy 4 SARREAI 61 Fatt @ prefe et
d I dj t h th
i ARSI bY dicad o GRS S SRS E Hheveafror
t t.ed nbl d
g"eqﬂif‘ BEhSE, TS 75 St OB 2 YR g
Aand. .t I
8 gggggggg?laréﬁ%%gﬁﬁaﬁ% ?i%ﬁgﬁher Hﬁyé#KPhe
RURLT 9 AT fHNaGtRd di a6y O(td'%ﬁfpllﬂber@eaﬁ: 65) of
rotatlng force of a notor provided to the main

aEsAMiYins ddansdd t R 10 @ ievwrivapidig awl la@r, 6c)
t hrought he mai n assenbl y-si de coupling and t he

develtop ngp dedee sigde o atqamg. (nAsl tal reeslidt  detvhdl oping
devel oping roller is rotated. Such a nmethod is known.
device 6) are connected, whereby a rotating force is
transmitted from the apparatus main assembly to the
developing devices. When the main assembly-side
coupling and the developing device-side coupling are
connected, the main assembly-side coupling is once
retracted into the apparatus (by spring 74) so as not
to hinder movement of the developing rotary. Then, the
developing rotary is moved, so that a predetermined
developing device is moved in a direction in which the
main assembly-side coupling is provided. Thereafter,
the retracted main assembly-side coupling is moved
toward the developing device-side coupling by using a
moving mechanism such as a solenoid and the like
(solenoid 75, arm 76). In this manner, both of the
couplings are connected to each other. Then, a

rotating force of a motor provided to the main

assembly is transmitted to a developing roller through

a mai n assenbl y-side coupling (RPOUpA0089056259
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However, in the conventional cartridge described in
JP- A 2003-202727, a driving connection portion between

wao besmreism assenbl y and t he devel opi ng devi ce PCT/JP2008/056259

constitutes an engagi ng por4ion for a gear (gear 35)
and a gear (gear 42Y) . For this reason, it is
difficult to prevent rotation non-uniformty of the
devel oping roller. In the conventional cartridge
described in JP-A Hei 11-015265, as descri bed above,
tities med im assserTiod Yy -s3 e couplliing (cwlpihenglerdglasirance
retracted into the apparatus so as not to hinder the
rereisTt s lofe tdrupievied opifsg adeeisgid t, Firheheevedobiing t he
transm ssion of the rotating force, it is necessary to
nifdel @thel § ef il nmiivshass 8eBRPdsiide KEGOWS!i ng t owar d
t he devel gpi ng devi ce-side coupling._ Thus, it is
necessar yiP¥EPFovi 4B EhﬁEEﬂ%ﬁ?gﬁ+?g?lnﬁ@?ﬁﬁlgﬂ% mai n

TSR STR YRR U R e
(UL OGO 41 TR g Ay ot oy ryagEI

[ xﬁ%eos&ﬁﬁsgtﬁl,fs'é\w%\%mn&@dwﬁrpafo bj €644 0f

the present invention is 1o provide a devel oping

apparatis) (deyel opingcasd 4+ dgey) capall e rafs s@lawidng tike

above-descri bed problens of the conventiona
cad tdd figesul ant &l eed v oph ot e i smdrvagel formthg of the

apparatus using the devel opi ng apparatus, and a
caaipd 1o g nibel 1esed i n

In the conventional cartridge described in
JP-A Hei 11-015265, as described above, the main
assembly-side coupling (coupling 71) is once retracted
into the apparatus so as not to hinder the movement of
the developing device. Further, during the
transmission of the rotating force, it is necessary to
move the retracted main assembly-side coupling toward
the developing device-side coupling. Thus, it is
necessary to prpvide a mechanism for moving the main
assembly-side coupling toward the developing
device-side to the apparatus main assembly. Further,

for image formation, a time required for movement of

the main assembly-side coupling must be considered.

[DISCLOSURE OF THE INVENTION]
A principal object of the present invention is

to provide a developing apparatus (developing
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t he devel opi ng apparatus. Anot her object of the
present invention is to provide a devel opi ng appar at us

W@ d@seimsps ng cartridge) capable of engagi ng a POLEM20085056259

menber provided to the devel opi ng appar at us

(devel oping cartridge) with a driving shaft by noving
t he devel opi ng apparatus in a direction substantially
per pendi cul ar to an axial direction of the driving
shaft even in the case where a main assenbly is not
paotirddde thpabirechdnssiviog tbei Rgoaerdescribed
assenbl y-side coupling nenber in the axial direction
byoklsukendi theThenubpedrnaf rhetpidsest Phvention is
also to grOV|de an el ectrophot ographi c i nage fornln%
apparaprsotepngrhhe a@@gﬁoépﬁ@laapapaﬁa§t&ﬁduﬁﬁ@@ the
coupling nmenber used in the devel gpin par at us, .
ﬁﬁﬁ?ﬁ@?laﬁjéepaéﬁtﬁﬁe BP@sénFoPﬁ&éﬁﬂl%ﬁmg§rtﬁsﬁﬁo%Pde

devel o ppar at u devel opi ng cartridge) capable
gbeeﬁﬁgﬁﬁ gﬁgngQFﬁﬁ%g af t prgviged to a ga?n P

assenbl y Q.80 el %tercq'{)hoqé ! ag% arﬁelrﬂ.lﬁgﬁlJ ‘%{HEJ}Q

apparatusI¥%on1a I-rection su Iy perpendlcula

ggoegeaxgahe%&% gt Fm%&a&ﬁ%ug“\ﬁ che150a -cmmmg%@t

resent Is also to pr

elag%&@pla@t Qg6aBhhe Lmegepheng ﬁ@m@@ﬁ}ab§bk&§d%%ﬂ RS the
t hedevel opi ng apparatus and a coupling nenber used in

thecdeyehePupgazppacal dsveAnpt hgr cabjregigel) theh a
present invention is to provide a devel opi ng appar at us
cdevehopishg feablyr mdgeéhg the developing apparatus in a
direction substantially perpendicular to an axial
direction of the driving shaft even in the case where
a main assembly is not provided with a mechanism for
moving a main assembly-side coupling member in the
axial direction by a solenoid. The object of the
present invention is also to provide an
electrophotographic image forming apparatus using the
developing apparatus and the coupling member used in
the developing apparatus.

Another object of the present invention is to
provide a developing apparatus (developing cartridge)
capable of engaging a driving shaft provided to a main
assembly of an electrophotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft. The object

of the present invention is also to provide the

electrophotographic image forming apparatus using the
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5 . capable of snmoothly rotating a devel oping roller
conpared with the case where driving connection of a

worios/18/83enbl y and t he devel opi ng appar at us i SPCT/JP2008/056259

performed through gears. The object of the present
invention is also to provide an el ectrophotographic 0O
i mge form ng apparatus using the devel opi ng appar at us
and a coupling nmenber used in the devel opi ng
apparatus. Anot her object of the present invention is
teverlopite appeveltosi agdappacapidngdeesbepi nged in the
cartridge) capable of engaging with a driving shaft
pregeilded ngo appPs nadius -assenbl y of an

el ect rophot ographi c, i mage_ form ng apparatus froma

di rect i orArQibRt MR IETY PerPendiricnt thwrealls to

direction of the drivi haf t d o] f hl
PoCatig "o ASEPRICBTIRg SFEREaR. T SO et PR L 0es)

present inventiogn.is al to i.de the O

aé’laé’ i ﬁ’& YRS irr?&fégtlfl& pr%r Oﬁi\égvggﬁg’rl: Qs Ol}slleﬁ:g t he

evel qpi . r at n A ' h

dovmeoshg b e R e R R e

I nvent ' id l.opi ARpayatius capabl e
g%\&?rlol?n%%ﬁdéjsl@} \?'l?an?:{wct\aﬂned%1 e&%ﬁ’\ﬁﬁi% a??)om a dS?il\%?ng ghaft

MV ek d @ JRH Rssanbl yhef oBpeetestr epaobegsaphi
image form ng apparatus froma direction substantially

perendi sulias t=a fn wxiplowideecin el eaft tdyth adrdgatayghic
shaft by novenent of a noving nenber in one direction.
Theyabj feetmiofg tdreqraasentud imeerthicorid e lalsiond e des
t he el ectrophot ographic i mage form ng apparatus usin
tdarel a coupling member used in the developing apparatus.

Another object of the present invention is to
provide a developing apparatus (developing cartridge)
capable of engaging with a driving shaft provided to a
main assembly of an electrophotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft and capable
of smoothly rotating a developing roller. The object
of the present invention is also to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.

Another object of the present invention is to
provide a developing apparatus capable of mounting
with and demounting from a driving shaft provided to a

main assembly of an electrophotographic image forming

apparatus from a direction substantially perpendicular
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devel opi ng apparatus and a coupling nenber used in the
devel opi ng apparatus. Anot her object of the present

WO pwsntises i s to provide a devel opi ng appar at UBCTSRaGH/@56259

of nmounting with and denounting froma driving shaft
provided to a main assenbly of an el ectrophotographic

i mge form ng apparatus froma direction substantially
perpendi cul ar to an axial direction of the driving
shaft by novenent of a noving nenber in one direction
ard acapablal of i ssgoitd o i gthet idig val rde\edladpi iy modvesrent
The object of the present invention is also to provide
tdfe 2elrestimopherdyraphl enamje dadrimmg dppaprktigstusifnghe
the devel opi ng apparatus and a coupling nmenber used in
R SR | GPTHY- EPparatdsO AotV sk € of the

present invention is to provide a devel opi ng appar at us
i SIQ Udi TR A LR iy RaESe L A @R sdng the
rotating force transmttjng angul.ar position for .
AP P TR AL 17T OF 6@ o TRTF Rkl de
€ﬂ§H§§%H§PQ9to rggggf:i mage form ng apparatus to a
Vel opi Ny rotier. & pr e- engagenment angul ar position

at whi ch %}qgtﬁgypgﬁigc@@e{héS%Jf%éﬁ@eﬁn{réﬁmé s to

rotating force transmtting an position and is In

Al hefrabeing engagedt Md b dtatd NG d @ity
appl yi ng portion, and a di sengagenment angul ar position

ati Wity tdensoupl Ao weberdd isrime | dett fgamidel to a
rotating force transmtting angular position in a
diaigctd svendpppsef ean electrophotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
of a moving member in one direction and capable of
smoothly rotating a developing roller. The object of
the present invention is also to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.

Another object of the present invention is to
provide a developing apparatus including a coupling
member capable of taking a rotating force transmitting
angular position for transmitting a rotating force
from a main assembly of an eleétrophotographic image
forming apparatus to a developing roller, a
pre-engagement angular position at which the coupling

member is inclined from the rotating force

transmitting angular position and is in a state before



10

15

20

25

w@e@sanms7s nvention is to provide the

fromthe pre-engagenent angul ar position to be
di sengaged fromthe driving shaft. The object of the

el ectrophot ographi ¢ i mage f®rm ng apparatus using the
devel opi ng apparatus and the coupling nenber used in
t he devel opi ng apparatus . According to the present
invention, it is possible to provide a devel opi ng
appar atus capabl e of engagi ng a coupling nenber

fred\igd ethdagyetcheridéy el aiteg: iayepadicatass Jpdwealnepigagtion,
cartridge) with a driving shaft by noving the

cence |20 i irsge raypuEEnts argpMelrogiasg tdamt ritdge)idn the
direction substantially perpendicular to an axia
diquadtiingn msfobieie idgr ividdg fhroavdis ot iows & onteer e
a main assenbly is not provided with a nechanismfor
FOATTG I tidioh SsR8emd Pasiide Boupl isnglimeideon wrapsite
axial direction by a salenoid. According to the
&r@%‘br@‘% ARFENS AT I TGS %%ﬁ%?ﬁ%téo?% t&ﬁRﬁ de an
el.ect ropho raphi.c i e form apparat ys usin e
ST dmmsal At i 156 DGR g oRBarhsly FHS
(2 ABel ORI BIPARUNS Il Accor di ng Lo the
resent” i'nvention, ‘it 1's“possible to provide a

%ﬁ?ﬁ&&%tﬁ%&%ﬁi@%ﬁ%@ %&:fr[rqoi%{bgaa%ﬂég:aacﬂ I4iMY the

ed to a main assenbly of "an
LI RPhRY ARG d NREE thHer ARG 1aRRA ke f MBR in

direction substantially perpendicular to an axia
dineectdval fiddhegranatig shaft. According to the
present invention, it is also possible to

According to the present invention, i1t is
possible to provide a developing apparatus capable of
engaging a coupling member provided to the developing
apparatus (developing cartridge) with a driving shaft
by moving the developing apparatus (developing
cartridge) in a direction substantially perpendicular
to an axial direction of the driving shaft even in the
case where a main assembly is not provided with a
mechanism for moving a main assembly-side coupling
member in the axial direction by a solenoid. According
to the present invention, it is also possible to
provide an electrophotographic image forming apparatus
using the developing apparatus and the coupling member
used in the developing apparatus.

Furthe?, according to the present invention,

it is possible to provide a developing apparatus

PCT/JP2008/056259
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provi de the el ectrophotographic i mage form ng
appar atus usi ng the devel opi ng apparatus and a

w@ouph178g8 mnenber used in the devel opi ng appar ap@EJIP2008/056259

Further, according to the present invention, it is
possi ble to snmoothly rotate a devel oping roller
conpared with the case where driving connection of an
apparatus main assenbly and the devel opi ng appar at us
is perfornmed through gears. Further, according to the
pepabit bfivenyhgnngi & dsipdsgi bheftopprovidgd &0 a main
devel opi ng apparatus capable of engaging with a
desieinhd yshaf enpedecticdrtotagmarhigs deagkey formang

el ect rophot ographi ¢ i mage form ng apparatus froma
appaseitys $ubBt anfiarrylper gEkarentdr iy aerRendicular

direction-of the driving shaft and capable of snoot hl
£6t ati AglaldeVEr6piing P%| FEF. KT Gi ﬁg‘atf%-t h%cﬁ?lééje‘h%

' tion, it i I . Lble t i de.
PecProBRBEBG e LARge  #ar RPng BSp kP HEHE s g t he

54538 R9-20RLaUR, 2002 ERE Log PTG et 1 Lhe

i Ng apparatu acco 0 the

%@?é?gEuEnﬂgﬁhgoﬁheiHe5%18?25g$5%p%9aRE%V%%%.%

opi ng apparat us capab rounting with and
dempunhigngehbem asdu VinngsbatievRneyided appaiieus.

apparatus main assenbly froma direction substantially
per pendi qeldrhd®, at@xd@ndglit@ciionpodsdite Divaringn,
shaft by novenent of a noving nenber in one direction.
Aecc drsdiphg stid 1eh & cprsesenth liynventiten a idevies cglisgy roller
possi ble to provide the ‘

compared with the case where driving connection of an
apparatus main assembly and the developing apparatus
is performed through gears.

Further, according to the present invention,
it is possible to provide a developing apparatus
capable of engaging with a driving shaft provided to a
main assembly of an electrophotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft and capable
of smoothly rotating a developing roller. According to
the present invention, it is also possible to provide
the electrophotographic image forming apparatus using
the developing apparatus and a coupling member used in
the developing apparatus.

Further, according to the present invention,

it is possible to provide a developing apparatus

capable of mounting with and demounting from a driving
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el ect rophot ographi c i mage form ng apparatus using the
devel opi ng apparatus and a coupling nmenber used in the

waelewslioprshg apparatus . Further, accordi ng to PEEIP2008/056259

present invention, it is passible to provide a
devel opi ng apparatus capabl e of nounting with and
denmounting froma driving shaft provided to the
apparatus main assenbly froma direction substantially
per pendi cul ar to an axial direction of the driving
shafftt byonddenent ohecaappwiragusenben essembldi feomi en
and capabl e of snobothly rotating a developing roller.
Adcecdiing tsobshenpredént Penpentionlairt tiosaal ggial
possi ble to provide the el ectrophotographic i mage |
flareictig cappdr ahes dudivagIt RBadéy BNoPPNGTEpHarat dsaNd e
coupl i ng nmenber used . in the devel|opin ar at us.
PERORET 103086 GitE§Ctd OPhe PFESERLD n?gngﬁ L A
possi bl.e to.prqovide a devel,opi ng apparatus _including a
&Gﬁﬁpiﬁﬁnﬂeﬁgéﬂscﬁ §8I808Flggﬁi%§ %rPngFiﬁéeforce
transm tting anqul.ar .position f.or it L :
PRl T8 FOReE P o ARETapparaie rePATAtEeniry o B
lopi: r.al | -en I i t:i,0
N e A

RLahIRG e ali@Rgm tting angul ar position and is in
a state before being engaged with a rotating force

appl yi ng perthen, ahshadith$ engagesmsite Sagull atvarosidr on
at which the coupling nmenber is inclined fromthe

et dtd pe fdnde tucapswivtideng arguwllaping apparatus
capable of mounting with and demounting from a driving
shaft provided to the apparatus main assembly from a
direction substantially perpendicular to an axial
direction of the driving shaft by movement of a moving
member in one direction and capable of smoothly
rotating a developing roller. According to the present
invention, it is also possible to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.

Further, according to the present invention,
it is possible to provide a developing apparatus
including a coupling member capable of taking a
rotating force transmitting angular position for
transmitting a rotating force from the apparatus main

assembly to a developing roller, a pre-engagement

angular position at which the coupling member is
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position in a direction opposite fromthe
pr e- engagenent angul ar position to be di sengaged from

wao bh@sdrisvs ng shaft . Further, according to thePQr/&008/056259

invention, it is possible tto engage and di sengage a
coupl i ng menber provided to a devel opi ng appar at us
Wth respect to a driving shaft provided to an
apparatus main assenbly froma direction substantially
per pendi cul ar to an axial direction of the driving
shaflti eyl Ffovenehie afotatimg Mg roenernismidnendi regiilam.
Further, according to the present invention, it is
possitdloa eadengage and tditsehgdgecabeduyl iengagedberth a
provided to a devel opi ng apparatus with respect to a
droibritigos Hacep PR ldda ot Goart igpparadus RaiSeNISISHEIy
froma direction substantially perpendicular tq an
AWM Lad Pectitderortt & igh sy CONRLL TSy TREVEFe A of a
in one direction and al so ssible t

novi_.ng nenber .
SR St ¢he” devldgend ateh o2 e igane angtdar
accarding.to_th resent inventio even when a main
ESSHI]F i ﬁofﬁﬁ$%§|%ﬁ§jQH3ﬂ$l§eng%ﬁ§hﬁ%%%f(ar novi ng a
in _as - Si i r. for {r it
RS B PR RS TR T 1] iR o
(gﬂéuﬁﬂfylﬁg Jdhecoupling nmenber by a solenoid, it is
possi bl e to engage a coupling nmenber provided to a
devel opi ngy 2pRaF At AScddng € | Mid G shadit binveaverant

of a noving nmenber. As a result, according to the
preesentpossible to engage and disengage a coupling
member provided to a developing apparatus with respect
to a driving shaft provided to an apparatus main
assembly from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
of a moving member in one direction.

Further, according to the present invention,
it is possible to engage and disengage a coupling
member provided to a developing apparatus with respect
to a driving shaft provided to an apparatus main
assembly from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
of a moving member in one direction and also possible
to smoothly rotate a developing roller.

Further, according to the present invention,
even when a main assembly is not provided with a
mechanism for moving a main assembly-side coupling

member for transmitting a rotational force to a
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invention, it is possible to realize an inprovenent in
i mge form ng speed. These and ot her objects, features

wa@pasatsant ages of the present invention w il PEDIBOS/056259

nor e apparent upon a consideration of the follow ng
description of the preferred enbodi nents of the
present invention taken in conjunction with the
acconmpanyi ng drawi ngs . [ BRI EF DESCRI PTI ON OF THE
DRAW NGS] Figure 1 is a side sectional view of a
dewvellopiing calfleirdde accemxdiadgdicean iembodi mert of the
present invention. Figure 2 is a perspective view of
tceerdévgl opinbgrcit pi ¢gé cacdol dilig itso Polve iodsodPment
of the present invention. Figure 3 is a perspective
WORIST ot IFeUpevBido picil SaPtvdge dad o Pdidey S OPLRE
enbodi nent of the present invention. Figure 4 is a
SPPe rSeES Hrdh ¢ SWidErng saed a@yemsw;?n@ﬁltaﬁ a moving

el ectrophoto hi f t di
BT ronb 08 Aehe= 51t nECRPEQRRE| RohEFOREEFPREr e 5 10
TARERAGCLI NG Wep gl B denel onlag oLl eh BGsgedlng L

At~ o resent imvention.

agggg A Y8 o Coﬁngp a | ongi t udi nal sectlonal vi ew of

pling a ng to
These and other objects, features and

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

accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 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 the embodiment of
the present invention.

Figure 3 1is a perspective view of the
developing cartridge according to the embodiment of
the present invention.

Figure 4 is a side sectional view of a main
assembly of a£ electrophotographic image forming

apparatus according to an embodiment of the present
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wa@ewsndismy t o an enbodi nent of the present

an enbodi nent of the present invention. Figure 7 is a
perspective view of a devel opnent supporting nenber

Figure 8 is a perspective usew of a coupling according
to an enbodi nent of the present invention. Figure 9 is
a sectional view of a side of the devel oping cartridge
according to an enbodi nent of the present invention.
Figure 10 is an expl oded view of a coupling nenber
docendiimg .t 0 an enbodi ment of the present invention.
Figure 11 is a |longitudinal sectional view of the

devel opi gl @are ri dige aqeorshegtioe ant @rbodi aretrvokor ey
present invention. Figure 12 is a | ongitudi nal
Fedtlisgh&CopreWngr tohénd erbIosmeg te & ?ﬁi@g@rﬁ@@é}rtdi ng

to the enbodi nent of the present invention. Figure 13

- & VENSMit udi nal sectional view of the devel oping

cartridge_according to the enbodi ment of the present

i nventi ot FI YUt € 14 1% %e-’b%ﬁ’%‘b‘%?c‘{‘?v‘él%‘?’ eW of% a
ﬁ%%%L%Qgﬁ%F o%%%%%f%%ﬂtQ%é%ﬂ%¥m5ngggﬁﬁ%d§x%4£8¥%% % to

imvention. Fi gure s a perspectiv of "a rotary

I G e ot sl gecardg (0 Lhe
perspectiyeyyiew of s thed 9 ytive view of a
development supporting member according to an
embodiment of the present invention.

Figure 8 is a perspective view of a coupling
according to an embodiment of the present invention.

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

Figure 10 is an exploded view of a coupling
member according to an embodiment of the preéent
invention.

Figure 11 is a longitudinal sectional view of
the developing cartridge according to an embodiment of
the present invention.

Figure 12 is a longitudinal sectional view of
the developing cartridge according to the embodiment
of the present invention.

Figure 13 is a longitudinal sectional view of
the developing cartridge according to £he embodiment

of the present invention.

i NVRCTE/TR2008/056259
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according to the enbodi nent of the present invention.
Figure 17 is a perspective view of the rotary

waemendismgyy to t he enmbodi ment of the present i nRENIR2008/056259

Figure 18 shows a view, asiseen froma side, of an
apparatus main assenbly according to an enbodi nent of
the present invention. Figure 19 shows a view of the
apparatus main assenbly according to the enbodi nent of
the present invention, as seen froma side. Figure 20
shows a vieguoné theiappapatsisennineassewbdy accoupl hgg
to the enbodi nent of the present invention, as seen
framadiasitde. tIR griodimngrns: tdfe Riguresint Hewvention.
apparatus_main assenbly according to the enbodi nent of
the presehidihGehPi of, 2a8°5ERACEE A YheWsPHed FPHAFE
22 is a longitudinal sectional view show ng the

B e tChetSieert Y4 W VA SHE M AP (HE
coypl i.n ccordi.ng to an enbodi nent of the present
i?ﬁﬁéﬁ%é%ﬁ%F9%5?59f§§%§Qﬁ1%§&ﬁQ) ' per spective view
of the drj a d_t | rdien 0
heenbod FEARZ8 Pho"pF SRt F AvEREI ShCTF BUFBE 2o FarY

A Sxpl ot PAURDGIELIMAN S G Ay onAleAibn.

[M'ng according to the enmbodi'ment of the
present | AygALLON7 FLOHr 8e28pb&t BvRCTSPRCLEVENY| B¥Lary

showi ng the process of di sengagenent of the coupling
faeaHiMe to the embodiment of the present invention.

Figure 18 shows a view, as seen from a side,
of an apparatus main assembly according to an
embodiment of the present invention.

Figure 19 shows a view of the apparatus main
assembly according to the embodiment of the present
invention, as seen from a side.

Figure 20 shows a view of the apparatus main
assembly according to the embodiment of the present
invention, as seen from the side.

Figure 21 is the Figure of the apparatus main
assembly according to the embodiment of the present
invention, as seen from the side.

Figure 22 is a longitudinal sectional view
showing the process of engagement between the drive
shaft and the coupling according to an embodiment of
the present invention.

Figure 23 is an exploded perspective view of

the drive shaft and the coupling according to the
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shaft according to the enbodi nent of the present
invention. Figure 26 is the timng chart of the

woep@salisss of an enbodi ment of the present i NPENIR2008/056259

Figure 27 is a perspective1yiew of a coupling
according to an enbodi ment of the present invention.
Figure 28 is a perspective view of the coupling
according to the enbodi nent of the present invention.
Figure 29 is a perspective view of a drive shaft
aotarddinegp tt @ fart hempodiseent iofvente gor.esent i nventi on.
Figure 30 is a perspective view of a coupling

accor di ngFigutdie2 &nbodimesp bfdedeopr et vavergd ont

Figure 31 is a perspective view of the coupli ngmel
atétq)rdaﬁW@ tsdatfive aéwﬁéé}wqupdﬂrtqw@qﬂoesﬂém itV &S on

Fi re 32 IS aperspectlve view of a side of a
Sdr (e §& 86t diYgTYd h enbodi ment of the
present |nvent| O&‘) Fi gure 33 is a art%% sect | ona;Che

view of thedevel TR TR b
B ?Sﬁ%r%*gs%ngagf'?n%ea o'n”eet”ffqo"b{%ﬁ%iq e aﬁ‘rw

gl e i“ew
it e e ou e of; U dorkan 1o
iﬂH#ﬁHﬂfHﬁ.

Figure 26 is the timing chart of the
operations of an embodiment of the present invention.

Figure 27 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 28 is a perspective view of the
coupling according to the embodiment of the present
invention.

Figure 29 is a perspective view of a drive
shaft according to an embodiment of the present
invention.

Figure 30 is a perspective view of a coupling
according to the embodiment of the present invention.

Figure 31 is a perspective view of the
coupling according to the embodiment of the present
invention.

Figure 32 is a perspective view of a side of a
developing cartridge according to an embodiment of the

present invention.

Figure 33 is a partly sectional view of the



10

15

20

25

Figure 35 is a longitudinal sectional view
illustrating the process of engagenent between the

waleiosa1smaft and the coupling accordi ng to thePCT/JP2008/056259

enbodi nent of the present itevention. Figure 36 is a
perspective view of a devel opnent supporting nmenber
according to an enbodi nent of the present invention.
Figure 37 is a perspective view of a side of a
devel opi ng cartridge according to an enbodi nent of the
RIcAG&ARIp iindy enrtritan.dde gt B&ldve lagrerspediaite adcewding
illustrating the state of the engagenent between the
drd wehes kafto camebrithe fv dud i ssgdordivieg ttiert.he
enbodi nent of the present invention, and a
| ongi t udi Medusecd4 ohal aviewsiFidinal 3¢lignal view
perspective view of a devel opment supporting nmenber
dddordingg ing the iGNt IICaste Yr dentdSiRiaminGh.
Figure 40 is a perspective view of a coupling
secordid 66 i Grerite %Cﬁﬂemﬁrbtséﬂf Ghe GGt
Eggyr 4l is a perspective view of a side of a

&"opiNy cartridge according to an enbodi nent of

thepresent, jovention, Ligup i@&diﬁafl %%x?gﬁénigv@i%ew

and a Ionglgudlna sectionaf view i a State

oL 10 enaaeenen heineen dhe g ahaliedndd e
coupling inthe enbodi nent of the present invention.
RigUree b3S BN el edad Peleractd e ng ew the
embodiment of the present invention.

Figure 36 is a perspective view of a
development supporting member according to an
embodiment of the present invention.

Figure 37 is a perspective view of a side of a
developing cartridge according to an embodiment of the
present invention.

Figure 38 is a perspective view illustrating
the state of the engagement between the drive shaft
and the coupling according to the embodiment of the
present invention, and a longitudinal sectional view.

Figure 39 is a perspective view of a
development supporting member according to the
embodiment of the present invention.

Figure 40 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 41 is a perspective view of a side of a

developing cartridge according to an embodiment of the
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illustrating a state of nounting the coupling to the
devel opnent supporting nenber, in the enbodi nent of

W b@sprwsent i nvention. Figure 44 is a perspecPCVEP20084056259

of a coupling according to1an enbodi nent of the
present invention. Figure 45 is a |ongitudina
sectional viewillustrating an engaged state between

t he devel opnent shaft and the coupling according to

t he enbodi nent of the present invention. Figure 46 is
P recegitt uciveatioect i onal vi ew show ng an engaged state
bet ween the drive shaft and the coupling according to
t he enbodfhente of2 the Ppresespethvent Voew @Edure 47 is
a side view of a rotary flange according to an

erppeditiishinads seed ignede it avhvidntisdikatiinguree 4@ ties of
side view of the rotary flan accordlng to the
éﬁ@o&weﬂ@rntt e st riq RS e giice
| | ustrat th h Fi 47
Sebdiy b aauﬁoooﬁw% Gt e %rrsess%ﬂ VR o
Fi 50 t f d
Coure o2 B FoRh Hsyeolat her ilyeshals: &

the coupllﬁﬁ 6? i gure nent

H&etr_%r Sn%t BN | N 1 f] G 5%@ Neleiiohl lrlgﬁ%‘%tﬂeon

a coupl i according to an e ment "o
@é%%yg ﬂéﬂﬁ@ﬁp@%rﬂﬂdﬁﬂﬁéﬁﬁéﬂs i longiddididlent of

sectlonal viewillustrating a state before the
AN thetiAReTt itd1e.

Figure 44 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 45 is a longitudinal sectional view
illustrating an engaged state between the development
shaft and the coupling according to the embodiment of
the present invention.

Figure 46 is a longitudinal sectional view
showing an engaged state between the drive shaft and
the coupling according to the embodiment of the
present invention.

Figure 47 is a side view of a rotary flange
according to an embodiment of the present invéntion.

Figure 48 is a side view of the rotary flange
according to the embodiment of the present invention.

Figure 49 illustrates a locus of the coupling
shown in Figure 47 according to an embodiment of the
present invention. |

Figure 50 is a sectional view of the drive
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drive shaft and the coupling concerning an enbodi nent
of the present invention. Figure 53 is a perspective

WO @188 a | ongi tudi nal sectional view of a cPUPIR2008/056259

according to an enbodi nent 1®f the present invention.
Figure 54 is a perspective view of a coupling
according to an enbodi nent of the present invention.
Figure 55 is a | ongitudinal sectional view showi ng an
engaged state between the drive shaft and the coupling
abedtdiang tbet keueibodi wEnfighireh@8presentiingvént Bon.
Figure 56 is a perspective view show ng the process of
enpagement: lodt ibenprieedti vavehationand the coupling
according to the enbodi nent of the present invention.

Fi gure 5AHE1LE pef sifedn Vel Midwaiiiop edvel é-‘pﬁUngllng
cartridge according to an enbodi nent of ent
PRFERELON. TR §ar @m%@dﬂgleéltpé’lfs bEEt PrESFREW! E}g etn%

devel opi n cartrflf%d ord 0 the ent‘oodl

the pres g‘frrﬁ/ %lﬁw %l el S5 sjpo&atlv‘élev"f ew
"9%“% r%n't” g Ayl ”%e'f'%%t +9al %%%%Eng'n@gb%%w%%n the

the resent |nvent ure

%ﬁ%@e%#b%g.%h%Wt%f a demely c%%p%@ﬁﬁhbd%% eV Re

an e ment of the present iInvention.
of the present invention.

Figure 53 is a perspective view and a
longitudinal sectional view of a coupling according to
an embodiment of the present invention.

Figure 54 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 55 is a longitudinal sectional view
showing an engaged state between the drive shaft and
the coupling according to the embodiment of the
present invention.

Figure 56 is a'perspective view showing the
process of engagement between the drive shaft and the
coupling according to the embodiment of the present
invention.

Figure 57 is a perspective view of a
developing cartridge according to an embodiment of the
present invention.

Figure 58 i1s a perspective view of the
developing cartridge according to the embodiment of

the present invention.
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Figure 61 is a perspective view and a | ongitudi na
sectional view of a coupling according to an

wersdimsent of the present invention. Figure GRCT/$P2008/056259

expl oded | ongi tudi nal sectiton of a coupling and a
driving input gear according to an enbodi nent of the
present invention. Figure 63 is an expl oded
perspective view of the coupling and the bearing
menber according to the enbodi nent of the present

i nventi onEidriger &9 64s i 3 @edgreiiting nalewetct i wnatatvirew a
of a devel oping cartridge according to an enbodi nent
ofrithegpriegerit deaavemdamr.difiggdoe 285 eimbogl imgmgi toddithal
sectional view of a devel oping cartridge according to
&F eErddiwERntgfon-he present invention. Figure 66 is a
per spective view showi ng an engaged state of the

devel opi NGl TBFE e?V gbaira R IRRC colhI THY atkotding to

t he enbadi ment of, the present invention. Figure 67 i
GG AT e AW (Huder Bl et ohe
eg%%ggqpntvggtmgﬁp t hecoupling and the drive shaft

ace r&ﬁndliorvﬁ% enbodi ment of the present invention.

e S agher sheclius b el e e shal | ond
HVRA RN HE & 851415 A o tUARR 1 1SRLIEHLRRAG I HEL W,
an embodiment of the present invention.

Figure 62 is an exploded longitudinal section
of a coupling and a driving input gear according to an
embodiment of the present invention.

Figure 63 is an exploded perspective view of
the coupling and the bearing member according to the
embodiment of the present invention.

Figure 64 is a longitudinal sectional view of
a developing cartridge according to an embodiment of
the present invention.

Figure 65 is a longitudinal sectional view of
a developing cartridge according to an embodiment of
the present invention.

Figure 66 is a perspective view showing an
engaged state of the developing roller gear and the
coupling according to the embodiment of the present
invention.

Figure 67 is a longitudinal sectional view

illustrating process of engagement between the
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illustrating the process of the disengagenent of the
coupling fromthe drive shaft according to the

wersdimsent of the present invention. Figure 7BCT/$P2008/056259

per spective view of a devehkoping cartridge according
to an enbodi nent of the present invention. Figure 71
is a perspective view of a side of a devel opi ng
cartridge according to the enbodi nent of the present
invention (the side plate of the cartridge is omtted)
.cdumguirey %hd stlee prspecthiaf: dewrdirustiratihng a
driving input gear according to an enbodi nent of the
prresehtmemy et i tore eperec 7Ihventaiwi de view of the
apparatus_mai n assenbly according to the enbodi nent of
t he presehigingehBi A. aFPguree?RiVe wisvdefvikw @fivd
apparatus_nai n assenbly according to an enbodi nent of

(R r ¥Rkt IR BTG PR | 0 TS ORI ShAIe &
o ar SR b LT B¥ont | nvent [ on. i gure 76 is a
perspective view.and a_l ongitudi.nal .sect]onal.view

I ust rat PR FReOCo0pl Fnd Hetordr gL oo ah enbbal het
chife penerioloienion, Bake JLismaide dewa
%ﬂ%ﬁﬁfﬁﬁ“ff&mtiﬁé drive shaft according to the
embodiment of the present invention.

Figure 70 is a perspective view of a
developing cartridge according to an embodiment of the
present invention.

Figure 71 is a perspective view of a side of a
developing cartridge according to the embodiment of
the present invention (the side plate of the cartridge
is omitted).

Figure 72 1s a perspective view illustrating a
driving input gear according to an embodiment of the
present invention.

Figure 73 is a side view of the apparatus main
assembly according to the embodiment of the present
invention.

Figure 74 is a side view of an apparatus main
assembly according to an embodiment of the present
invention.

Figure 75 is a sectional view of the apparatus

main assembly according to the embodiment of the
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present invention. Figure 78 is a |ongitudina
sectional viewillustrating the process of engagenent

wapasprscess of di sengagenent between the dri vRCHNRRD08/056259

and the coupling according2to the enbodi nent of the

present invention. [BEST MODE FOR CARRYI NG OQUT THE

I NVENTI ON] Her ei nbel ow, a devel opi ng cartridge, an

el ectrophot ographi c i mage form ng apparatus, and a

coupl i ng menber according to the present invention

widsdyer digsritiethwith reference to the drawings. In

the foll owi ng enbodi nents, a devel opi ng cartridge of

t he type Fhowhechéalssarpeaspapuipveandcdeandns the

devel oping cartridge with respect to an apparatus nmain
linghwesagtiqrel prlesertl juifemt 8o i el eypling

applicable to a devel oping device which is used in a

AL TG (CFOHGTeP arich | RecP Y- ¢ HEY G P

assenbl y. Furtheg the present,invention is
I

specifiCﬁF¥9u5ﬁp 7chbl @ to9% SRyl 8 dodpPPhEPRERDET
o . ' Fi gul 6 , .14 2 ,
S t? (9 el b g B vt g e

evel opin opi nh

é%ggggﬁgﬁgn4§ﬁg&0nthose shown in Figures 2 , 57 and

and an e ectrbphotograph!c i mge form ng
appar at usg{ g e, 76N08eaSNOMG1 tAaEhEUr 88cPi8AE1 79l ew
[ Enbodinent "1 ] (1) Brief description of devel opi ng
Car 1 4 heer (el O R e kY i §f)engagement and process of

disengagement between the drive shaft and the coupling

according to the embodiment of the present invention.

[BEST MODE FOR CARRYING OUT THE INVENTION]

Hereinbelow, a developing cartridge, an
electrophotographic image forming apparatus, and a
coupling member according to the present invention
will be described with reference to the drawings.

In the following embodiments, a developing
cartridge of the type in which a user can mount and
demount the developing cartridge with respect to an
apparatus main assembly. However, the present
invention is also applicable to a developing device
which is used in a state in which it is mounted and
fixed to the main assembly.

Further, the present invention is specifically
applicable to a single coupling member (e.g., those

shown in Figures 6(a), 14(a3), 28(c), 30 and 77(b)), a
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First, with reference to Figures 1 to 4 , a devel oping
cartridge B as a devel opi ng device to which an

(hereinafter sinply referreed to as a "cartridge") wll
be described. Figure 1 is a sectional view of the
cartridge B . Figures 2 and 3 are perspective views of
the cartridge B. Figure 4 is a sectional view of a
col or el ectrophot ographi c i nage form ng apparatus main
agseabbyidy (devetaafdere I ef g eshtorasgan {appay athisse
mai n assenbly") . This cartridge B can be nounted to
asidowe nount egufeon a $otamy € pr ovndlemnto t he
apparatus main assenbly A by a user. Referring to

Fe eclesodheipo@raphhe tmege i depenBng neprriestas deved opi ng
roller 110. The developing roller is rotated by
reeesyi plgown r bt af 1 Bigr¢dreea®d ot he apparatus main
assenbly A through a coupling nmechani sm descri bed

| BtePOodtre Ry &! devel oping function. In a devel oper

accomodating frame 114, evel oper t of a
p?ihe%ﬂtﬁ%é’%sﬁ%ﬁa‘i@ é’d%c?ﬁﬁﬁ?gﬁ@&g fifidevié%per i s
fﬁ% Xtfola flevel ogféefhamer 113a in a predeterm ned
ahBThT T By St ATV BREOf a stirring nenber 116. The fed

deve'OpefF&§s%up&hkﬁdr%%e§eﬁg@f@56F9gu&@g deyel @pi ng

roller by fotafion of a sponge-I|ike devel oper

SHPPLYLPON G ObA BEridGei B £8€s d@é{@ép@ﬁ%ng hagbete 1d3ashich
This devel Ooper is forned in a thin layer by being
SHPPEMEEd Whé ki ebeCtkié Cpebad@eSiByention is applied
(hereinafter simply referred to as a "cartridge”) will
be described. Figure 1 is a sectional view of the
cartridge B. Figures 2 and 3 are perspective views of
the cartridge B. Figure 4 is a sectional view of a
color electrophotographic image forming apparatus main
assembly A (hereinafter referred to as an "apparatus
main assembly").

This cartridge B can be mounted to and
demounted from a rotary C provided to the apparatus
main assembly A by a user.

Referring to Figures 1 to 3, the cartridge B
includes a developing roller 110. The developing
roller is rotated by receiving a rotating force from
the apparatus main assembly A through a coupling
mechanism described later during a developing function.

In a developer accommodating frame 114, a developer t

of a predetermined color 1s accommodated. This

invention is appli erCT/JP2008/056259



wabmsderses oper formed in the thin layer on thePCT/JP2008/056259

10

15

20

25

triboelectric charge between a thin plate-Ilike
devel opi ng bl ade 112 and the devel oping roller 110.

devel oping roller 110 is fesl to a devel opi ng position
by rotation. By applying a predeterm ned devel opi ng
bias to the developing roller 110, an electrostatic

| atent image fornmed on an el ectrophot ographic

phot osensiti ve nmenber (hereinafter referred to as a
"phod DSeasi 1$ veedruet'yd ddvelspeevetopss: Thad is,at he
el ectrostatic latent inage is devel oped by the
derved @pe ngined | @nodd®. byur ¢ teet i o evie| 20 per 1 mhi o rdosser
not contribute to the devel opnent of the electrostatic
| Bt ent Thraded idevelaresi dualsugedéleshéo remwvifrgeomtt kde
surface of the developing roller 110 is renoved by the
deves bpring uppl YR AGPY oFPlert A ofta tIRORIREL e, a
fresh devel oper_is supplied to the surface of the

o%?\lé%%??@ ??@P%Yl&ior%l?ﬁelﬁ%vﬁoﬁé‘? %%Hﬁ% |
éé’ﬁa@ﬁégﬁiwageﬁ%#ﬁeﬁﬁéo o O st ol hae g debrer
1 T
B ePadauPhly fd0n T e PEUELR Do LIUL A0 Lt udes

furgﬁa@ﬁ@& Plol ERIPd oty dhi Gl Onb gL 1id 19

I nc ude oplng roller 110, the

d&@%?@%{‘ﬂg b}bﬁgl&e 1125 Lhe deyebopslosiip! ¥bnges olier

e devel oper chanber 113a, the devel oper
acgenABEal bpgr f rafed4inapletfigin layer on the
developing roller 110 is fed to a developing position
by rotation. By applying a predetermined developing
bias to the developing roller 110, an electrostatic
latent image formed on an electrophotographic
photosensitive member (hereinafter referred to as a
"photosensitive drum"™) 107 is developed. That is, the
electrostatic latent image is developed by the
developing roller 110.

Further, developer which does not contribute
to the‘development of the electrostatic latent image,
i.e., residual developer removing on the surface of
the developing roller 110 is removed by the developer
supplying roller 115. At the same time, a fresh
developer is supplied to the surface of the developing
roller 110 by the developer supplying roller 115. 1In

this manner, a developing operation is successively

performed.
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stirring nmenber 116. The developing roller 110 is
rot at abl e about an axial line LI. Here, the devel opi ng

w@200811178g%8 B i s nounted by the user to a devel PEI/IRR008/056259

cartridge acconmodati ng por#ion 130A provided to a
rotation selecting nmechani sm (devel oping rotary) C of
the apparatus nmain assenbly A . At this tine, as
described later, a driving shaft of the apparatus main
assenbly A and a coupling nenber as a rotating drivin%
force tr@hencertngdparB dhcindesapt AeggeoBiggeunit 119.
connected to each other in interrelation with such an
BrerdaVoreriag et chFR rig IR & gy Il dieEce

s TP i T R B e S 124,
{LA o SESoUNS TREhAN A SacTis: fhe
SR A PR S TR s O P AL L P e
o P L L g hoer (hamer
U309 the gevel OpiPoaEasdhba0ei By desans bed, Wahd Hiee

described. In the follow ng, description wll be made
by takh§dmemeekor1éaser beam printer as an exanple of

the col or el ectrophotographi c i mage form ng appar at us.
A s showrhiendevguoeidg, ralpkur a0t ysofcotatable about
an axial line LI.

Here, the developing cartridge B is mounted by
the user to a developing cartridge accommodating
portion 130A provided to a rotation selecting
mechanism (developing rotary) C of the apparatus main
assembly A. At this time, as described later, a
driving shaft of the apparatus main assembly A and a
coupling member as a rotating driving force
transmitting part of the cartridge B are connected to
each other in interrelation with such an operation
that the cartridge B is positioned at a predetermined
position (opposing portion to the photosensitive drum)
by the developing rotary (rotation selecting
mechanism) C. Thus, the developing roller 110 and the
like are rotated by receiving a driving force from the
apparatus main assembly A.

(2) Description of electrophotographic image forming

apparatus
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cartridges B (Bl, B2, B3, B4) acconmodating devel opers
(toners) different in color is nounted to the rotary C

WO 2008@178281nt i Nng and denounting of the cartri dgeCBIRN004056259

respect to the rotary C aresperfornmed by the user. By
rotating the rotary C, a cartridge B acconmodating a
devel oper of a predeterm ned color is disposed
opposite to the photosensitive drum 107. Then, an
el ectrostatic |atent inmage fornmed on the
phot osensiitiverakspentl 0o | Biglerve| pped. cdher devel oped
image is transferred onto a recording material S .
Hiies tdopdlcspiarmgrdnid timags! gormigoo perattiasmsi sising the
performed for each of the colors. As a result, a
Ssiverl anage das taBdeien &d daserdibase Movi L Hsedliepicaibed.  In
description will be nmade. The recording material Sis
hﬁn@%ﬁ%ﬂw%ﬂgﬂMﬂ%ﬁ?%%??%%@é”ééﬂkﬁ%“Fﬁ%h@& &Rging 2

i | ude, . 0., . OHP sheet, dt like.
e B e B R i Xk P R S A S K067 1

ierlre%dci[r%t %%tvc\)/i trr;j L, hti hase Oq:r&Iiinrm e iaq_,fa%ruréati on from
an optica mgany‘f%l. n@)?et mics Y A diAt o, San

el ectrostatig, Latent 1%{;3\9@# 8, forpedon the

s f
phot osensitive drum e electrostatic ?at ent

id@r&%iio%e%e\@ @ned gy t iy deMel ARt e deel-ariRg s
rolTer I10. The devel'oper image forned on the

pPhIrRseN)Sidi e im0 7cd So # r 8HSHEER €6d 0fd 0tRE rotary C.
intermedi ary transfer nmenber. Next, the devel oper
ITMRg endurarisice rared demtomrarn ignteet medi aray-thrriaksf @& whelht
104a as the internediary
respect to the rotary C are performed by the user. By
rotating the rotary C, a cartridge B accommodating a
developer of a predetermined color is disposed
opposite to the photosensitive drum 107. Then, an
electrostatic latent image formed on the
photosensitive drum 107 is developed. The developed
image is transferred onto a recording material S. This
developing and transferring operation is performed for
each of the colors. As a rgsult, a color image is
obtained. Hereinbelow, specific description will be
made. The recording material S is a material on which
an image can be formed and include, e.g., paper, an
OHP sheet, and the like.

Referring to Figure 4, the photosensitive drum
107 is irradiated with light based on image

information from an optical means 101. By this

irradiation, an electrostatic latent image is formed
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transfer nmenber is transferred onto the recording
material S by a second transfer neans. Then, the

wo ewsndismg material S onto which the devel operPCTERPOOH/E6259

transferred is conveyed to2a fixing nmeans 105
including a pressing roller 105a and a heating roller
105b. The devel oper inmage transferred onto the
recording material S is fixed on the recording
material S . After the fixation, the recording

aratterd alhc® dserdiischesr gdironl & + r Ae166 echmoisiraga C
formng step will be described nore specifically. In
Tyirectiy omiagm Vi3 e R kanesh R e GSHeIARRE #Y Thansf er
belt 104a, the photosen5|t|ve drum 107 is rqtate

kR DKW ST YL Y E glihe ARVSERRRT 4TS é?é’é he
photosen3|t|ve dru 107 electrlcg#ﬁ% %
ﬁﬁﬁfRﬂ9ﬁ%§%ﬁﬁ%t%W%q%? I%ﬁ Yog1S HHer <t ce Gt the
hot ose |t|ve dr 107 |s irradiated with |ight
{hﬁﬁﬁﬂﬁ$%f %%@% ThioF Rt on, e.g., about a yellow
| mage byl h? OEPECBEVF 8%”5%& geeggnégérrgauént@ an
N8&tt os i ma h

yel | ow e atirc els or med

phot geensi L4 V@r&'ﬁélf‘éﬂogelt Tb@zl@xé)@%@ eessnd@lai

constitute ['ows. The exposure neans 101

LrLadEat %M@r pi@t OBENSTE T ¥ed ds it 1OHe W& dohilghg on
the basis of the imge information read from an

external deyyce ¢votndhormsfeA seans esdlten,t Hehe

el ectrostatic latent inmage is fornmed on the

phod oS ens i tha ver ta lns 167t o Thiei ek poserdeveloper image is
transferred is conveyed to a fixing means 105
including a pressing roller 105a and a heating roller
105b. The developer image transferred onto the
recording material S is fixed on the recording
material S. After the fixation, the recording material
S is discharged on a tray 106.

An image forming step will be described more
specifically.

In synchronism with rotation of the
intermediary transfer belt 104a, the photosensitive
drum 107 is rotated counterclockwisely (Figure 4).
Then, a surface of the photosensitive drum 107 is
electrically charged uniformly by a charging roller
108. The surface of the photosensitive drum 107 is
irradiated with light depending on image information,
e.g., about a yellow image by the op£ical (exposure)

means 101. Thus, a yellow electrostatic latent image
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means 101 includes a | aser diode, a polygon mrror, a
scanner notor, an inmaging |lens, and a reflection

wOorReoso1787¢r om t he unshown external device, an POEHER2008/056259

signal is sent. By this operation, the |aser diode
emts |ight depending on the inmage signal and the
polygon mrror is irradiated with the light (as inmge
light) . The polygon mrror is rotated at a high speed
by the scanner notor to reflect the inmage |ight, so
tikatf driveds wrf dde ghdties epledttdsensitund 0dr.um 107 is

sel ectively exposed to the image |ight through the

i magi ng | B exrepsbes refdeetlGh be reorstiftwted rasul t,
the electrostatic |latent inage depending on the imge
i ldraveR-i oRDPsSKBPRBESONCRRE PRt é§éﬁ§FPF§é 8hem 107.

PN A A e
R RS o sh g his S Hph e gy R
evg{gplngsrglkg u%%o tﬁe F%ec%?%s&at@cyﬁgkgﬂ% image is

per I's dep05|téd on ectrosta

ﬁ ®heSQ hL sdrle 8hRet:Qst atd L. | ahentxhpRgeel S
ope wth-'t

e yell ow devel oper. Thereafter, a

hias & ald1age Afu s PReYde BRI ty g ideat nﬁfrrtd'le a
devel oper is applied to a pressing roller (a primry

td@siear Mdldrer Janl Gdndgifrey Itdiss,i ey nediedlyedgianst er
belt 104a, so that the yellom1developer i mage on the
phiotragensi ti ve drum 107 is primary-transferred onto

From the unshown external device, an image
signal is sent. By this operation, the laser diode
emits light depending on the image signal and the
polygon mirror is irradiated with the light (as image
light). The polygon mirror is rotated at a high speed
by the scanner motor to reflect the image light, so
that the surface of the photosensitive drum 107 is
selectively exposed to the image light through the
imaging lens and the reflection mirror. As a result,
the electrostatic latent image depending on the image
information is formed on the photosensitive drum 107.

Simultaneously with this electrostatic latent
image formation, the rotary C is rotated, whereby a
yellow cartridge Bl is moved to a developing position.
Then, a predetermined developing bias is applied to
the developing roller 110. As a result, a yellow

developer is deposited on the electrostatic latent
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waelewsliopses i mage i s conpl eted,

the internediary transfer belt 104a. A s descri bed
above, after the primary transfer of the yellow

A s a result, a subsequent 28artridge B2 is noved to be
| ocated at a position opposite to the photosensitive
drum 107. The above-descri bed process is perforned
with respect to a magenta cartridge B2, a cyan
cartridge B3, and a black cartridge B4 . In this way,
byagepeadi higat heher etessréorahehlatenngentae £yan,
and bl ack, four color devel oper inmages are superposed
davehepedt eihediheyyet hadf eevebppe104d hanraid&itald y,
the yellow cartridge Bl acconmpdat es thetgello

Bevel vpeEadAdof of RECPRRSYEE | BAF 3RV EY opRr ﬁ%g%gl%?%
ARUS1 OPRE AOnBHELL S db0eh OBEPST HaBer O TREE cpant Y Inaky'
B AR GEUeFOpRreT naga) The BrachicafieHEREy LhtnisL® 2
SETETTRAR Rala Ak AU g S AoBnh

ﬁ98¥85eﬁ§§E99gaB¥uﬁr§6$f@5_b?kﬁgﬁy;gﬂgng§e£9e@ onto

oncontact state wth the internmediary transfer belt

104a; nAccheanhhy ehangikag pehternod@4f is also in a
noncontact state with the internediary transfer belt

104a. Aftey ddweAfiowd colote develeapehd mages r & faosfed
on the internediary transfer belt 104a, the secondary
pfanatereidblvede84bpes pmegsedsagampsetede the rotary
C is rotated. As a result, a subsequent cartridge B2
is moved to be located at a position opposite to the
photosensitive drum 107. The above-described process
is performed with respect to a magenta cartridge B2, a
cyan cartridge B3, and a black cartridge B4. In this
way, by repeating the process for each of magenta,
cyan, and black, four color developer images are
superposed on the intermediary transfer belt 104a.

Incidentally, the yellow cartridge Bl
accommodates the yellow developer and forms the yellow
developer image. The magenta cartridge B2 accommodates
a magenta developer and forms a magenta developer
image. The cyan cartridge B3 accommodates a cyan
developer and forms a cyan developer image. The black
cartridge B4 accommodates a black developer and forms
a black developer image.

During the image formation described above, a

the rotary C i SPCDIR0EA56259
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intermediary transfer belt 104a (Figure 4 ) . In
synchronismw th the press contact of the secondary

wao e@ssimrs rol | er 104b, the recording material BCIarA08156259

at a position in the nei ghkorhood of a registration
roller pair 103e is sent to a nip between the transfer
belt 104a and the transfer roller 104b. At the sane
time, a recording material Sis fed froma cassette
103a by a feeding roller 103b and a conveying roller
pacrnde8y asaasfeedirngleéczonVéPi hg) ineansonggntact

I medi ately before the registration roller _pair 103e,
atsérswitboths dnéperediaTnetsansdprobedét égfl@-a A

| eadi ng end of the recording_material $ and stops thg
FAEAPIBA GPaFAe FedPst Fat 184 aF1 & SBaitP 20881CPRESC

OFaPEEE GPStFAL PSR roPl
BB BaBt St hEa PO DR~ Yo (FABSE FANGPF POEPar Loab,
bi | f it ity t.Q .t th
Gevel oper 1E 51T a0k PSR omaT Trdtes on

%g§mggagif%Eebgkgﬁ%g%@i%&g ?EQHEE@Qengkle4a,_the

secondary-trans ont e conveye recordlng

g@%%ﬁb@&ystrgg%f%%CQ%QE@& meter ial pScarta Wihehsthehe
evel oper inmages are transferred and conveyed to the

fiinteRaicoBanRy 1Qankcougle1a gorweyiFagukel 4)uni tnl03f.
By the fixing means 105, fixation of the devel oper

isvages ong spekfiahmethe Pressecondiang oHt ¢éhiealseSondary
subjected to the fixation is discharged on a
dirscisdegi ng lileay 1086 ,ditdposedoadiag mpper ipdr tSi o isfing
at a position in the neighborhood of a registration
roller pair 103e is sent to a nip between the transfer
belt 104a and the transfer roller 104b. At the same
time, a recording material S is fed from a cassette
103a by a feeding roller 103b and a conveying roller
pair 103c as a feeding (conveying) means 103.

Immediately before the registration roller
pair 103e, a sensor 99 is disposed. The sensor 99
detects a leading end of the recording material S and
stops the rotation of the registration roller pair
103e, thus placing the recording material S in a
standby state at a predetermined position.

To the transfer roller 104b, a bias voltage of
an opposite polarity to that of the developer is
applied, so that the developer images on the transfer

belt 104a are simultaneously secondary-transferred

onto the conveyed recording material S.
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w0 e@endismgy mat eri al

the apparatus main assenbly by a discharging roller
pair 103g. In this way, formation of an inmage o the

the secondary transfer, theocharging roller 104f is
pressed agai nst the transfer belt 104a, so that the
surface of the belt 104a and the devel oper remaining
on the surface of the belt 104a are supplied with the
predeterm ned bias voltage. A s a result, a residua
el ect ri ¢ Totrarmpedrstimgmieadr e § exitqualhidgdy dihsper
subjected to the charge renoval is electrostatically
fevelansteimagerr aift RE2pErerre4a2ft 6oPKEYed to the

phot osensitive drum 107 through a.pri transt
Ritping Beansed(Pt thrREIGUPAT 5€ VGVlEHeg% %tuféﬁalséf'

| d._.Th id I, . - f
Bl CBRotssangi E0E At 16+ artar Phe LBcoRARTFoo:
t fer i b ' | -
HIELEE ol Spkemoted e ol eanpg Bladedafe o'
%§$§E%E%B L5 ¢kl eqled dihnia B%%b%%%be%E%%lgper box

through a conveyi ng passage (notshown)

hagifgntahly traf aoeoemRealicnd aROLN Appt30RokEidn of
chanber i n"whi ch the above-descried cartridge Bis

ageonmpdated sand inS apkewicd§d biyo at e sichbaidnG ablder
plurality of positions. The rotary Cis rotated in one
ghriectliosc.i nTa shatewan, wibehathencaft andgea@ei s the
mounted in the chanber. A s a result, a coupling
merberding material S is completed.

After completion of the secondary transfer,
the charging roller 104f is pressed against the
transfer belt 104a, so that the surface of the belt
104a and the developer remaining on the surface of the
belt 104a are supplied with the predetermined bias
voltage. As a result, a residual electric charge is
removed. |

The residual developer subjected to the charge
removal is electrostatically re-transferred from the
belt 104a onto the photosensitive drum 107 through a
primary transfer nip. As a result, the surface of the
belt 104a is cleaned. The residual developer
re-transferred onto the photosensitive drum 107 after
the secondary transfer is removed by a cleaning blade
117a contacting the photosensitive drum 107. The

removed developer is collected din a residual

developer box 107d through a conveying passage (not

S is conpleted. After conpPE&r/IrR08f56259
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(described later) of the cartridge B is connected to a
driving shaft 180 provided to the apparatus main

w@s®enisys A and di sconnected fromthe drivi ng BEEIR2008/056259

180. The cartridge B (deveBoping roller 110) is noved
in a direction substantially perpendicular to an axi al
line L3 direction of the driving shaft 180 dependi ng
on the novenent of the rotary Cin one direction. (3)
Constitution of developing roller Next, with reference
sboFngures 5 (a) and 5 (b) , a constitution of the
developing roller 110 wll be described. Fiqure 5 (a),

i s a per psddardalileiv g @ﬁ§06@@9@55mﬂgpp&q%9n 15§3ad s
seen froma reCEIVIEﬁ§SIde of n1the

d
ﬁﬁpha@§§§nﬁPbe&FB a€9gﬁoﬁﬁﬁagi%ﬁrgﬁr§%389
f de"
S %%%i 2paPhY PERELAES 8 BrarothsY et om ny
f
oL P R LR P PR A1 e iy on
a9§e8%¥§£095n9 g%ékgflﬁlgh£gﬁr€ patter Eghergedsto as

non-dri ving Si eve oping roller 110

hBﬁhH@%Slﬁd%M%|%Hhﬂ9e§hafis1§3r@§§1@ r AbHelp POKE | BEmber
Oa. The devel opi ng shaft 153 is formed of an

QB@@E&Q@@Bdmﬁth$ get eheakbasuehdgs Br @8 ebnhbetkidkeoi a
an el ongated shaft shape and is covered with the

Bbbehgpehkifan 1300@ratrideforbi bheerppptratos betih end
portions with respect to the axial direction. The
degehbpiynd sinaf tdikEPrineatedatfatsiny Shppbriemndyshagt 180.

devel opi ng devi ce _ _
The cartridge B (developing roller 110) is moved in a

direction substantially perpendicular to an axial line
1.3 direction of the driving shaft 180 depending on the
movement of the rotar? C in one direction.
(3) Constitution of developing roller

Next, with reference to Figures 5(a) and 5(b),
a constitution of the developing roller 110 will be
described. Figure 5(a) is a perspective view of the
developing roller 110 as seen from a receiving side of
a driving force from the main assembly A to the
developing roller 110 (hereinafter simply referred to
as a "driving side"). Figure 5(b5 is a perspective
view of the developing roller 110 as seen from a side
opposite from the driving side with respect to the
axial direction of the developing roller 110
(hereinafter referred to as a "non-driving side").

The developing roller 110 includes a
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frame 113 through bearings (not shown) at both end
engagi ng portions 153dl and 153d2. Further, a

w@aroBnimge 150 described later is positioned apCEHIP20084056259

portion 153b on the driving2side. The cartridge 150 is
engaged with a rotating force transmtting pin 155
described later to transmt a driving force. The
rubber portion 110 coaxially covers the devel opi ng
shaft 153. The rubber portion 110 carries the
developéngandafevebdpsndéhe ehlekeroseatien| dteat iTe
by application of a bias to the devel opi ng shaft 153.
NepewHingr egafht ilAg wEnbersedsstand ¢ QCgF%Cﬁ%ﬂB%F%VG

for regulating a nip width of _the developing roller
napedieh PBSPedf FBOPherpFB?o%égﬁi%?v%ndgﬁﬂﬂiégegt a

t ang lue., Th h b | di
EhaZhoPheERA=pr LFoRC V8301 “AhD TA3a5 BPef hEoLEEon !
| opi l 11 t t | ¥+
aave 8hi AgepoFrEh 230eBR PRe' BelHrBRT PRI Ee FET
Fi . A-d I e e i
Gr2ReEE 0 Rl DAL P g o1 b ana mer (1 or TagH of "the

%ggehgﬁEBQBQEEQ& 110 andehi xodthe Hbeedepehepuagishaft

e unshown devel oping gear transmts the

Febaki 14 3f @ReeuHBC elewed nboMbhe sappal atts boahnend
assenbly A to the developing roller 110 to other

eobabing mperkenss(as53dl bhe déddloperusupptyiag roller
115, the .stirring nenber, and the |ike) of the
deveirapigeg 168r tdeisdge bBd, 1REet:, ishpogiitdongdsiede aangnd
portion of the . .
portion 153b on the driving side. The cartridge 150 is
engaged with a rotating force transmitting pin 155
described later to transmit a driving force. The
rubber portion 110 coaxially covers the developing
shaft 153. The rubber portion 110 carries the
developer and develops the electrostatic latent image
by application of a bias to the developing shaft 153.

Nip width regulating members 136 and 137 are
members for regulating a nip width of the developing
roller 110 with respect to the photosensitive drum 107
at a constant value.

The unshown bearings are disposed at the both
end portions 153dl and 153d2 of the developing roller
110 so as to support rotatably the developing roller
110 on the developing device frame 113 (Figure 1).

A developing gear (not shown) is disposed at

the driving-side end portion 153dl of the developing
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devel opi ng shaft 153 at which the cartridge 150 is
nmovabl 'y (pivotably, sw ngably) nounted will be

waele®sniisesl nore specifically. The end porti on RGBIDPAes056259

a spherical shape so that Bhe axial |line L2 of the
cartridge 150 (described |ater) can be inclined

snmoot hly. In the nei ghborhood of an end of the

devel opi ng shaft 153, the driving force transmtting
pin 155 for receiving the rotating force fromthe
talktet dyk0 1504 | §1xkd posedhe dev e eErd o afloskihy tThée
axial line LI of the devel oping shaft 153. The pin 155
weshoren r de e 1 PR 1 Dr 82 r AP F gt PorEPoRt 129 f o ned

of netal and fixed to the deve| opi ng shaft_ 153 a
hREPbHCS UERCESTB? eRBPR T 11 g Hd N %@Iﬂbﬁf b hell ‘gﬁ%.

Frol g TR BTN PE B0 EERLLAR, BT LPo-
R e R R T

he_pj;n 5 esct u i rg P2
iR e o

shaft 15%exthi $hieS dREGAWSE sd def @RSINMpeSiabel areteke of
the rotating force is always kept at a constant | evel

gueB1bpihhesaase wherettWRiaxi shel taetkidgé 1he is
devel opi ng shaft 153 and the axial line L2 of the
favbbilggeplsdtabeysomeuhgbbilgyi mbedtédonidacheot her.
For this reason, it is possible to realize stable
detariihgdf npce spansfission. THee rendtvoigt ¥on ckd3b has
transmtting goint na¥ be grovided at ~any_posi_tions.
a spherical shape so that the axial line LZ of th
cartridge 150 (described later) can be inclined
smoothly. In the neighborhood of an end of the
developing shaft 153, the driving force transmitting
pin 155 for receiving the rotating force from the
cartridge 150 is disposed in a direction crossing the
axial line L1 of the developing shaft 153.

The pin 155 as the rotating force transmitting
portion is formed of metal and fixed to the developing
shaft 153 by a method such as press fitting, bonding,
or the like. The fixing position may be any position
at which a driving force (rotating force) can be
transmitted, i.e., a direction crossing the axial line
L1 of the developing shaft (developing roller). It is
desirable that the pin 155 passes through a spherical
center P2 (Figure 10b) of the end portion 153b of the

developing shaft 153. This is because a transmission
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W@ s®eisys pr operty,

However, in order to transmt a driving torque
(rotating force) with reliability and i nprove an

this enbodi ment. The pin 15% is passed through the
center P2 of the end spherical surface 153b. As a
result, the pin 155 (155al and 155a2) is disposed so
as to be projected at positions 180-degree opposite
fromeach other at a peripheral surface of the driving
shafieteThatf ithe teéaitdngt ifngchoicealyaysakSpitt Péda
two points. In this enbodinent, the pin 155 is fixed
gonshensnd eFerdt ieaRts iide thict KR S5 WRRIEEr 6het RE18dd Lofe
the drum shaft 153. However, the present invention_is
Rét OFfi Freederkecedsy shditdedtal PRd ?‘ﬁaiaﬁ‘la\i Tine" L2
assenbl y-si de devel gpi ng el ectri ant.act t. s )
P APy iedd Tinding U tIE T Sodddtry Aol S0P,
cont act nop: drivi ng-si de, e k 153c -
Qﬁgfﬁfocgﬂaugp%eerﬁggg bp?%ggghgg%%%gg? gé é?é%%??c
comiact (ol Shoun).of L As-Aeveliapl noraar Lbtdgengndorce
the nai n asse y-si de devel opi hg el ectric contact

arebrd li@%tirf.gmp%i%tn?a%} Pt RaGR Othelany IS omy.,
a high-voltage bias is supplied fromthe apparatus

MR RsSent b Aido dhe dewaliapiangirricliey thi@ue 4)
Description of rotating driving force transmtting
pafdt Ataeuplidige )c ot nge Inendidrit yAmrehhiodi meret aof  t he
coupling (coupling nmenber) which is a rotating driving
foorseanttinamsmiddiig a single pin 155 is employed in
this embodiment. The pin 155 i1s passed through the
center P2 of the end spherical surface 153b. As a
result, the pin 155 (155al and 155a2) i1s disposed so
as to be projected at positions 180-degree opposite
from each other at a peripheral surface of the driving
shaft. That is, the rotating force is transmitted a
two points. 1In this embodiment, the pin 155 is fixed
at the end portion side within 5 mm from the end of
the drum shaft 153. However, the present invention is
not limited thereto.

Incidentally, a main assembly-side developing
electric contact (not shown) is disposed in the
apparatus main assembly A so as to contact a
non-driving-side end portion 153c of the
electroconductive developing shaft 153. An electric

contact (not shown) of the developing cartridge and

the main assembly-side developing electric contact are

a single pin 155 i s enpl oyRdI/ine008/056259
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part as a principal constituent-elenment of the present
invention wll be described with reference to Figures

w@2qoaj118es 6(f). Figure 6 (a) is a perspective RUCBIP20608/056259

the coupling as seen from Bhe apparatus main assenbly
side and Figure 6 (b) is a perspective view of the
coupling as seen fromthe photosensitive drum side.
Figure 6(c) is a view of the coupling as seen froma
direction perpendicular to a direction of a coupling
odadhinglmxé sch@tackigitle Ga¢hl)otiken. silde thilsy WYt Ive
coupling as seen fromthe apparatus main assenbly sjde
lahghFiglitaos(lelas sia vieml At HECB oupt | FgPas2 ke +dm
t he photosensitive drum side. Figure géf) is a
aeeefohal Aview e ¢pESEBRPNY nECtakEnt Y ong S3 - S3

i h in Fi 6 (d) . The d [ tri.do
(1S SRAHORIDITR MG T APt 100 DoC oMU

ortion 130a in the rotar rovided in the apparatus
ﬁ%FF gg%@ ty9a ?O%ﬂ#§nﬁn% %%%6 i s performed by the

user. The,r oty fels Lol ationaly s del YeBuand &l opped

at a position at ich the ca ge B reaches "a

@%ﬁggk?rﬂkgéﬂ EQSEtFBEggﬁﬂsl89&99n§0§5EEQnt@én@ﬁﬁ@hing
e caftridge Bis located opposite to the
phetogengi bkyRcHdpHM &84x¢iByehbi-816pENBE bENLhEhpresent

coupling (coupling nenber) 150 is engaged with a
dhirvhegoshafi 11180 peevirdpddt eitherappaeatastoaingures
assenbly A . Further, the rotary Cis rotated in one
di(rectbon (£ .moWegthe Goa)risige Bfspacties view of the
predeterm ned position (devel oping position) . That
coupling as seen from the apparatus maln assembly side
and Figure 6(b) is a perspective view of the coupling
as seen from the photosensitive drum side. Figure 6(c)
is a view of the coupling as seen from a direction
perpendicular to a direction of a coupling rotating
axis L2. Figure 6(d) is a side view of the coupling as
seen from the apparatus main assembly side and Figure
6(e) is a view of the coupling as seen from the
photosensitive drum side. Figure 6(f) is a sectional
view of the coupling taken along S3 - S3 line shown in
Figure 6(d).

The developing cartridge B is detachably
mounted to the cartridge accommodating portion 130a in
the rotary C provided in the apparatus main assembly A.
This mounting is performed by the user. The rotary C

is rotationally driven and stopped at a position at

which the cartridge B reaches a predetermined position
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is, the cartridge Bis retracted fromthe
predeterm ned position. A s a result, the coupling 150

WO g0080Vvds apart fromthe driving shaft 180. ThBCT/JP2008/056259

coupling 150 receives the Betating force froma notor
64 (Figure 17) provided to the apparatus main assenbly
Ain a state of engagenent with the driving shaft 180.
The coupling 150 transmts the rotating force to the
devel oping roller 110. A s a result, the devel oping

(@ Vel odilfy i sos bt Boredabywhhen rid'a@ttrafﬂgtlfbi@% B eb®i ved
fromthe apparatus nain assenbly A . As described
hboveed t trepas i ve ngo st tPIB0O$RIRS BT 9 @8‘2“(1=Qﬂ hti my
force applying portion) and |s rot at ed the % r, 64
thins n@P%W% Oﬂiort}fl?lec%‘é@b%ﬁl%g B+ % rF )manf i &t

h | b i ke,
%fééggéoﬁéﬁﬁiéﬁéﬂv Pei 153 °¥ﬁé et TS0ttt i s
ble t th dity.b
BER IR IR L A i
di | h
SR i e
ﬁgé I\E;PSd&QgPMHleéQs YoRe( a&véf_)&si@%eﬂ;asﬁ_@isﬁt abl®at

e resin-made coupling can be easil

procegsedsr§0i4hat st he respgetivereant theges in this
enbodi ment are formed of the resin material. The

geéabtegmiﬁednpbBhyl@ﬁnprA§es #duneet poritd amsupIirey 150
irst portion Is engageable with the drive

is moved apart from the driving shaft 180. The
coupling 150 receives the rotating force from a motor
64 (Figure 17) provided to the apparatus main assembly
A in a state of engagement with the driving shaft 180.
The coupling 150 transmits the rotating force to the
developing roller 110. As a result, the developing
roller 110 is rotated by the rotating force received
from the apparatus main assembly A.

As described above, the driving shaft 180 has
a pin 182 (rotating force applying portion) and is
rotated by the motor 64. ‘

A material for the coupling 150 is a resin
material such as polyacetal, polycarbonate, or the
like. In order to enhance rigidity of the coupling 150,
it is also possible to enhance the rigidity by
incorporating glass fiber or the like into the resin
material depending on a load torque. Further, it is

also possible to employ a metal material. Thus, the
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shaft 180 (which will be described hereinafter) as
shown in Figure 6(c), and it is a driven portion 150a

wo erosnemses vi ng the rotational force fromthe rPCHIP20084156259

force transmtting pin 1823nhich is a rotational force
appl ying portion (main assenbly side rotational force
transmtting portion) provided on the drive shaft 180.
In addition, the second portion is engageable with the
pin 155 prOV|ded to the devel opi ng device shaft 153,
aatderiailsfardihei pgupdihgohS250byfbe @pangnr@@tﬁQYthe
rotational force to the developing roller 110. In
addiettohlet helewevelr pokite ores s amadat @@ wrbiRg HdrRe on
150c for connecting the driven portion 150a and the
aasvﬂMgpgépﬁﬁéﬁdlséﬁ ﬁhﬁﬁ EB@hrsﬁﬁéPt%Eﬁgﬁﬁétélég?saﬁa

% , shown in F| %f% the driven ort
B@é P@bSQéWFHEda%FtWO mﬁ i ¢ Hﬁffeﬁﬁgep? %enlng

portion Om whi h.expgggs to rd %ﬁe rotagl aX|s L2
The driVithg Potti'th lﬁnahle[\1 Ya G&ETopi g devi ce

shag i nsertion opening portion 1501. The opening 150m
&fP'fied by a conicaldriving shaft receiving surface

150 whi chy, £ ﬁﬂ_ doward, the dide ahaf 13480 (Hd quries

9 to 13) S|de e receiving surtrdce 15O constitutes

anhegessol §%1%§.%qunuend%b@@&ge@ tErkinifecti-ecass
150z includes the opening 150m at a position opposite

shemmnt he develrepiag)r,olaner 1110 swiat lriegpepbridonhé50a
direction of the axis L2 .

for receiving the rotational force from the rotational
force transmitting pin 182 which is a rotational force
applying portion (main assembly side rotational force
transmitting portion) provided on the drive shaft 180.
In addition, the second portion is engageable with the
pin 155 provided to the developing device shaft 153,
and it is a driving portion 150b for transmitting the
rotational force to the developing roller 110. In
addition, the third portion is an intermediate portion
150c for connecting the driven portion 150a and the
driving portion 150b with each other (Figure 8 (c) and
(£)) -

As shown in Figure 6(f) the driven portion
150a is provided with a drive shaft insertion opening
portion 150m which expands toward the rotation axis LZ.
The driving portion 150b has a developing device shaft
insertion opening portion 1501.

The opening 150m is defined by a conical
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By this, regardless of rotation phase of the
devel oping roller 110 in the cartridge B, the

w@ouphisgs 150 can nove (pivot) anpbng a pre- engegEmEN08/056259

angul ar position (Figure 238(a) ), a rotational force
transmtting angul ar position (Figure 22 (d) ), and a
di sengagi ng angul ar position (Figures 25 (a) (d) )
relative to the axis L3 of the drive shaft 180 wi t hout
bei ng prevented by the free end portion 182a of the
dri venghsiia £ 80ecTheidet aitEacher 2of wii¢hbexpeResi bed
hereinafter. A pIuraIitX of projections (the engagin
povaidnshe 160HVE 1S0AF T - &@o@ﬁ}glar%Sp?oWd%%D aflegualThe
intervals on a circunference, about the axis té on_an
spde Ut RaceuBiaERel P RESSNIEER T BB GeERCERR adf Acdhit

j ecti 15Cd ti Ok, ( 150kl
BEoks. 11 5bka:CT58KKS) oy ol OVIRAE KV nUETUA hetien
t he adj t | ecti 150d] - .150d4_j th
ORE" 0 of SO aet Br SOF LT RS PP T8s S0 P Ra e

ey 8P the"pi i1 el he e
ArT ek iRy, SR LT Takh PPaPel oba v e sorcions) °F

182 areregeived. The pins are the rotational force
appl ying portions. The recesses between the adjacent

projecti @RS +3fig L he edianee Jrorddtens okb MPHastb e the
Wien the rotational force is transmtted to the
aeuplbpgnd50ofinem the dni veeshattriBfe BhetpensolB2ing
are received by any of the entrance portions 15CkI -
150kéanl noaddi(piiont)i pmBhgurepBefdhgagehentobatidaa
position (Figure 22(a)), a rotational force
transmitting angular position (Figure 22(d)), and a
disengaging angular position (Figures 25(a) (d))
relative to the axis L3 of the drive shaft 180 without
being prevented by the free end portion 182a of the
drive shaft 180. The details thereof will be described
hereinafter.

A plurality of projections (the engaging
portions) 150d (150d1 - 150d4) are provided at equal
intervals on a circumference about the axis LZ on an
end surface of the recess 150z. Between the adjacent
projections 150d, entrance portions 150k (150k1, 150k2,
150k3, 150k4) are provided. An interval between the
adjacent projections 150dl - 150d4 is larger than the
outer diameter of the pin 182, so that the rotational

force transmitting pins provided to the drive shaft

180 (rotational force applying portions) 182 are
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force reception surfaces (rotational force receiving
portions) 150e (150el -150e4) are provided in the

wapmsnemns Wi th respect to the cl ockw se direct PONIE2B08/056259

of each projection 150d. The receiving surface 15Cel -
150e4 is extended in the direction crossing with the
rotational direction of the coupling 150. More
particularly, the projection 150dl has a receiving
surface 150el, the projection 150d2 has a receiVing
sackaged150k2, ptthe prej ebei oatasddzahasoacreaBPVYagY
surface 150e3, and, a projection 150d4 has a receivVving
partacesi50ba. reAesRessbatecaReFbet REJAFPPE shaft 180

rotates, the pin 182al, 182a2 contact n t he
pé@é?@Fﬁ@n§uﬁ§§c§§e1§ ‘FaB§edBPﬁ§l§8?89hgkiéﬁés&ﬁng
surface 15Ce contacted by the @in 18%gl %82%% is
HhsRednBy ToRatHPR2183°CEY i STAPRELESGHI Ry “150
rotates a t .t he is. L2 . | d to ahi: Li he
PR ﬁpgsggﬂ_FEP&ug Frgﬁ§ﬁﬁtfgagioﬁgﬁé_g%%pphhgzigg as
mich 22RO %gean toles cdesinable Lo di-$Rese tReK1-
Fotatronal torce“r ceiving surfaces ESCE on a phant om

&%@%ﬁ%.(£H8a§39€§5ﬁ92?%$f§a&§4 that) hasna sepheioLLDON

the axis L2 (Figure ). By this, the rotationa

fForce LLRRSMiSH @Rrradieys (rste@nashant fardet e dedrgue
transmtted to the coupling 150 is stabilized. In

aedittiionr,) asokor(1te1prged)i ans PFOTided iis the
preferable that the position of the coupling 150 is
sipahideiazredriby triespeattarce thfe checkorises ditriect itctme (X1)
of each projection 150d. The receiving surface 150el-
150e4 is extended in the direction crossing with the
rotational direction of thé coupling 150. More
particularly, the projection 150dl has a receiving
surface 150el, the projection 150d2 has a receiving
surface 150e2, the projection 150d3 has a receiving
surface 150e3, and, a projection 150d4 has a receiving
surface 150e4. In the state where the drive shaft 180
rotates, the pin 182al, 182a2 contacts to any of the
receiving surfaces 150e. By doing so, the receiving
surface 150e contacted by the pin 182al, 182a2 is
pushed by the pin 182. By this, the coupling 150
rotates about the axis LZ2.

In order to stabilize the transmission torque
transmitted to the coupling 150 as much as possible,

it is desirable to dispose the rotational force

receiving surfaces 150e on a phantom circle(the same
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coupling 150 receives. For that reason, in this
enbodi nent, the receiving surfaces 150e are di sposed

w@rooshersds anetrical ly opposed positions (180 deQr/@&ee)s/056259

More particularly, in this4enbodi nent, the receiving
surface 150el and the receiving surface 150e3 are
dianetrically opposed relative to each other, and the
recei ving surface 150e2 and the surface 150e4 are

di anetrically opposed relative to each other. By this
ai rangéaeancel hehfbrbas ahtenhtehel coupthiagasnso

recei ves constitute a force couple. Therefore, the
BoUPLgnge 160dtan dintliinie rdtearsP tdticdrr o SF By
receiving the force couple. For this reason, the
EBaPPIATS 150 EaRirst aPeCEholit R THeReSFHEyof being

FRAG IS0 BafiiRet AP WOl THE hREeSSr
}?Eéﬁ'%%?t?hngtad?b onovaledy 1bNet hunber “Therdor Ths
th [ 2 of the drj ft.180_(th
POUAEFSRal SPOFES BRI GTRYRbI TP o] tan BRLEF i ne
{ ' 5 . 150k] - 15 L s } bl
PO ERPEE Bt Ty PRt i cabont aen PR BERHD ©

L QHE & e f,QUL R 8REEVLRYL RET £8FEEsakBich th
g?%gﬁgég?%th E&%og?%ent IS not Iiniteg tolfhis ©

@5@5}@&%?, Fen exaapkes.t heor egeiwing san f apestHbOe
(projecfions 150dl -150d4) do not need to be di sposed
eRbbhemsane ehecueterenag ctbhéaphanibdfecarel di€poand
Figure 6 (d) ). O, it is not necessary to dispose at
thetdeanetmetalicp ldpposedspdsipbpsdhsonblowdder deghees) -
effects descri bed above can be provided by disposing
Mhee particularly, in this embodiment, the receiving
surface 150el and the receiving surface 150e3 are
diametrically opposed relative to each other, and the
receiving surface 150e2 and the surface 150e4 are
diametrically opposed relative to each other. By this
arrangement, the forces which the coupling 150
receives constitute a force couple. Therefore, the
coupling 150 can continue rotary motion only by
receiving the force couple. For this reason, the
coupling 150 can rotate without the necessity of being
specified in the positioﬁ of the rotation axis L2
thereof. In addition, as for the number thereof, as
long as the pins 182 of the drive shaft 180 (the
rotational force applying portion) can enter the
entrance portions 150k (150k1-150k2), it is possible to

select suitably. In this embodiment, as shown in

Figure 6, the four receiving surfaces are provided.
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recei ving surfaces 15Ce as descri bed above. Here, in
this enbodi nent, the dianeter of the pinis

wappsoxismately 2 mm and a circunferential | enethiIrRe008/056259

the entrance portion 150k i4$ approximately 8 nm The
circunferential length of the entrance portion 150k is
an interval between adjacent projections 15Qd (on the
phantomcircle) . The dinensions are not limting to
the present invention. Simlarly to the opening 150m
Bhevehopililgedevi senghal imi heer €9 ob bperF 1P bor t ifGT
1501 has a conical rotational force receiving, surface
a8 be, ahhasrape EXpandedr pares whr b ERPANIST OMRr d
t he devel opi ng device shaft 153. The receivjng surface
15elchnddtt u %sn%trQ%%QStQSQﬁ,dé§p%ﬁ%§n°?nt?$gﬁ?%66
(f)-. By this, jrrespective of the.rotatign phas
?EECH@§%F%BFﬁg(¥%FI8 aRygm fth ecggt??%ggl%y?etﬁégg)'
oupl i ng 150 can _nove_(pLVvoO LNg g a
§6ta%%oggln?BrE%C?Fgﬁgﬁik?i%éséﬁggléFagggition, a

BLEGERBROSTED!cogULar BOSLLL o, v sonondics

e thanpebviheqdsyelopppgidgviee shaft
?é%%g$ﬁéarggggg ?g%qb?spcoXstitutZd inpthé ?Ilustrated

exanplenby sareéanksal snecesviBgcstipbacabd®b@. which it
has centéering on the axis L2 . The standby openi ngs

150y 1 omeka)g2 n( "topeniaagsgdiareatpr dhieded ametichre of the
receiving surface 150 (Figure 6 (b) ). A s for the
pauphisngpp50xitheepyng 185 and a circumferential
length of the entrance portion 150k is approximately 8
mm. The circumferential length of the entrance portion
150k is an interval between adjacent projections 150d
(on the phantom circle). The dimensions are not
limiting to the present invention.

Similarly to the opening 150m, a developing
device shaft insertion opening portion 1501 has a
conical rotational force receiving surface 1501 of an
as an expanded part which expands toward the
developing device shaft 153. The receiving surface
1501 constitutes a recess 150q, as shown in Figure 6
(£)-.

By this, irrespective of the rotation phase of
the developing roller 110 in the cartridge B, the
coupling 150 can move (pivot, swing) among a rotational

force transmitting angular position, a pre-engagement

angular position, and a disengaging angular position
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waleoosaersghaft 153. And,

can be inserted into the inside of this opening 1503 1
or 15092 so that it may be nounted to the devel opi ng

or 15092 is larger than the2outer dianeter of the pin
155. By doing so, irrespective of the rotation phase
of the developing roller 110 in the cartridge B, the
coupling 150 is novabl e (pivotable, sw ngable) anong
the rotational force transmtting angul ar position and
tdetip eaehgagbnmenthangubainpostevent ¢érbdi seaghgengend
angul ar position) as W |1 be described hereinafter
whrhbut ®Bi blge preveherdngydentCpi mhass. Ljpre The recess
articularly, the projection 150d is provide dj acent
[50%hss f Feed BAHBROL hE F%@e&%lﬁﬁ%f?tﬁad?x?ﬁggeab§ a

«E%%%Séét%’?%ﬁ&%%ﬁ o bhe POl Ao i ER Thobf 5t SET ba 18
irection.in [ th [i
P b ReBRP LR na i ST URDY bl AR SR Ao S

hrection. ' : t e ' B ES
RLEEELRR (Rl braboes! 7 pcLecthessg b daeetyos:

?Egégfet @éBS ) abuts efh f orfhecpign 182, 1 sndagiee pisheds By

e"pin 182 receiving the force fromthe rotating
dehvBeshakbrtBy thts, thBeinecakvbAgtauEef apeaingOes50g 1

receive the rotational force fromthe drive shaft 180.
bp addiki g8, thhe tecsiyi bg sunhaedstd5Oeardevdilsposgd
in equidistant fromthe axis L2, and constitute a pair
datérposhagtt hé3axisnd2 theyshre ebrsie temperinygsthelyg 1
or 150g2 is larger than the outer diameter of the pin
155. By doing so, irrespective of the rotation phase
of the developing roller 110 in the cartridge B, the
coupling 150 is movable(pivotable, swingable) among
the rotational force transmitting angular position and
the pre-engagement angular position (or disengaging
angular'position) as will be described hereinafter
without being prevented by the pin 155.

More particularly, the projection 150d is
provided adjacent to the free end of the recess 150z.
and, the projections (projection portions) 150d
project in the intersection direction crossing with
the rotational direction in which the coupling 150
rotates, and are provided with the intervals along the
rotational direction. And, in the state where the

cartridge B is mounted to the rotary C, the receiving

surfaces 150e engage to or abutted to the pin 182, and

the size of the openi NBGT/IBEB/ 56259
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surface in the intersection direction in the
projections 15Qd. In addition, the entrance portions

w@e@srsses) 150k are provided al ong the rotat i PCEIP2008/056259

direction, and they are depgsessed in the direction of
the axis L2 . The entrance portion 150k is forned as a
space between the adjacent projections 150d. In the
state where the cartridge Bis nmounted to the rotary C
in the case where the drive axis stops its rotation,
ahe pishd8Zentles spihel 8t reeeiv e tilh AS0RS whHedl t Hee
coupling engages with the drive shaft 180. And, the
perelB2g oirie sledting drive shaft 180 pushes the
recei ving surface 15Ce. O, in the case

drive sBYfithigo RR$ %ﬁﬂ%%ﬁ&nﬁbﬁgﬁgﬁcﬁﬁe& ﬁérgﬁﬁﬁllng
th 1 L
fﬂ%a%%?%“h%%ofw%'ﬁv% e TereeRt 288 g
15 By this, th 5 h
E3oLEFohar For i ebrgi ng SOV PR o0t of st adeforsd ot

éﬁ&fgvéggn?ﬁgygﬁiéﬂgrékﬁQ)Li 1368 H@ﬂ?€19h§90§egalr

ving shaft feceiving surface 15CF

FretPEsif etmengx%rigc@hé§<3§r@aaob§tpf@véaegylahéhe
portion ou dly projected fromthe receiving surface

éégfa@étDnrﬁﬁéeﬁhtéﬁsébﬁlghf@Qké@ﬂl@ﬁ fhethxsis L2 .
When the receiving surface 15Ce is disposed inside of

phejeecebrbngsedr f anead80k johhetkat eahcenper bbohi¢s6k
I's di sposed inside of the

(recesses) 150k are provided along the rotational
direction, and they are depressed in the direction of
the axis L2.

The entrance portion 150k is formed as a space
between the adjacent projections 150d. In the state
where the cartridge B is mounted to the rotary C in
the case where the drive axis stops 1ts rotation, the
pin 182 enters the entrance portion 150k when the
coupling engages with the drive shaft 180. And, the
pin 182 of the rotating drive shaft 180 pushes the
receiving surface 150e. Or, in the case where the
drive shaft 180 has already rotated when the coupling
engages with the drive shaft 180, the pin 182 enters
the entrance portion 150k and pushes the receiving
portion 150e.

By this, the coupling 150 rotates.

The rotational force receiving surface

(rotational force receiving member (portion)) 150e may
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recei ving surface 150 Mre particularly, the entrance
portion 150k is the recess provi ded between the

w@e@gacisrons 15Qd in the inside of the arc parPCDIP20682056259

recei ving surface 15Cf. I n4addition, when the

recei ving surface 15Ce is di sposed at the position

whi ch outwardly projects, the entrance portion 150k is

the recess positioned between the projections 150Cd.

Here, the recess may be a through hole extended in the

Her détponedf inhedaxpP§ Lhe erivingmyhpet cresedvaRdone

end thereof. More particularly, the recess is provided

byrfheespaBé - r i ont it ove e et v 19 Jp?Qﬁ ¥ gif

15Qd. And, what is necessar¥ a %ust to a?l g

BiPEE dpRe 1pi ANEBPOFhE B t RELFBEFOH PROYRE E?a ERhePe

t he cartrld e Bis nted.to the ro ar

SEFGAVEREs SBFTERE %ggﬁdWﬁghb§eﬁg?FEo% a%%%;dlzgg

t e enbodi gent beds t

P% égﬁu?élé ge ﬁh%@ F O ?%%9f§§%rce f?%%g%?gélﬁi
f - op.gt i-gnal. f.ar ¢cehransMrbEEngsper t LaBs)

%%%§ %&Egﬁglggrk%goﬁ§§gére grOV|ded in the

%B%E%%@%‘pW%EHOBG§E©Qt ik0 dik@oseuntieseiecky sBe
irection (X2) , of the opening 150y 1 or 150g2. And,

tRe o Qti alyl @@@Eaﬁgrqgoﬁs transmtted to the developlng
roller 110 fromthe coupling 150 by the convection
sect i onsMdEHdror cdboh2y cottactnmgaice therpiors 15balis

155a2. More particularly, the transmtting
the recess provided between the projections 150d in
the inside of the arc part of the receiving surface
150f. In addition, when the receiving surface 150e is
disposed at the position which outwardly projects, the
entrance portion 150k is the recess positioned between
the projections 150d. Here, the recess may be a
through hole extended in the direction of the axis L2,
or it may be closed at one end thereof. More
particularly, the recess is provided by the space
region provided between the projection 150d. And, what
is necessary is just to be able to enter the pin 182
into the region in the state where the cartridge B is
mounted to the rotary C.

These structures of the standing-by portion
apply similarly to the embodiments as will be
described hereinafter.

In Figure 6 (e), the rotational force

transmission surfaces (the rotational force
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waeemwsar7sther eof aligned with the axis L2 .

surfaces 150h 1 or 150h2 push the side surface of the
pin 155. By this, the coupling 150 rotates with the

transmtting surface 150hl 49r 150h2 is extended in the
direction crossing with the rotational direction of
the coupling 150. Simlarly to the projection 15Cd, it
is desirable to dispose the transmtting surfaces
150hl or 150h2 dianetrically opposed relative to each
othesmbntihe saneienstuhbehemed. (Wp0khk eF kO QR2) are
manuf acturing the drum coupling nmenber 150 with an
prpecdedni ot ae ngPsEReNNt Bt KR dF ateepbr P o4 50¢c may

b thin, This is b i iS.

CaverRet L Toes b Reoh Tuthe §rERtMBubfonngio0s 1

portion_150a, .the driving. ti 150bh :

PRt P el atz%‘nm%rﬁ%ﬁr'%%%cﬁi%ﬂe'%o”rscu%s%saﬁf{%daar%%*&tutne. &
I ckness. t i gk di f j di

a5 ToalRED-bIgeH Bof, HYo! D bOpeL e b eny the

883%'Qkfahpsgékﬁohg?156Bei”89i@5@h@95&h98cé§ﬁg £8i €ke

So tha riven portion 150a, the driving portionl50b,

g@gstEQSEQteﬂgggbgtQM@EétﬁﬁfkﬂéﬁEéﬁ@yﬁ the transmitting
u stantlarly equi val ent thickness. (6) shape of
suppartkngsoambenrTheodespuspt the wibk bermfade, of the

referring to Figure 7 , about a supporting menber
praunbeng Benbeiy, 167e Eoguleng (%) retatperspeetihve
view, as seen froma drive shaft side, and Figure 7
cehtes ahpeesfeetligeed with the axis L2. The
transmitting surface 150hl or 150h2 is extended in the
direction crossing with the rotational direction of
the coupling 150.

Similarly to the projection 150d, it is
desirable to dispose the transmitting surfaces 150hl
or 150h2 diametrically opposed relative to each other
on the same circumference.

At the time of manufacturing the drum coupling
member 150 with an injection molding, the intermediate
portion 150c may become thin. This is because the
coupling is manufactured so that the driving force
receiving portion 150a, the driving portion 150b and
the intermediate portion 150c have a substantially
uniform thickness. When the rigidity of the
intermediate portion 150c is insufficient, therefore,

it is possible to make the intermediate portion 150c

thick so that driven portion 150a, the driving portion

ThePCT/IP2008/056259
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view, as seen fromthe developing roller side. The
supporting nmenber 157 has functions of hol ding the

w@owpli78g8 150 and positioning the cartri dge B PCI/g#e08/056259

rotary C. Further, it has46he function of supporting
the coupling 150 so that the rotational force can be
transmtted to the developing roller 110. Mre
particul arly, the supporting nenber 157 nounts the
cartridge 150 to the cartridge 150. A s shown in
Ebgior eazdt hlee sipporrpagahenbertinel 4a8s Bayai Bee140L2
during nmounting and denpunting of the cartridge B with
pekpeeprtial ik ﬁ@@éﬁﬁ%@ﬁ?iﬁBlEgPﬁﬁﬁn 130a provided to
the rotary C and a cylinder 140LI for positioning the
cartridge B in the accommodati ng portion 130a. And,
tﬁﬁ cou Iing 150 de%ckibeg ggve is disposed in an
ilAher @ggcg 189BPGf “a"EyI""Rder portion 157c provi ded
coaxi al 'y, wi th t vel Qpisng .ol ( - At
an i nner}%éeri pser%pdcgl?ﬁ g@eﬂlgﬁ H@%Lesft ?%Lftei%lr%g%go

157b ' 157 n&d L hAOm e
ggggﬁfngf1§85hgsa 248bodRdnlS4ednter (hehathhBdmbhBer)

I'n thecartridge B are provided. "The ribs
187el AN ASTe2( QY 61 Pr VLo OPPOSE teidw, eashsodhefrom
with respect to a novenent direction X4 of the
gant-hiydgenBrEr etiati onal diipeeti on (bff tibear ptaspe€t)ve
The supporting nmenber 157 is provided with positioning
paeti ons 362@dl fand thadZefredobiixiongoilfletro $hee.
devel opi ng device franme 113 and provided with hol es
157gl or Tis7gppvich pemeanae the Haihgadraang of

holding the coupling 150 and positioning the cartridge
B in the rotary C. Further, it has the function of
supporting the coupling 150 so that the rotatiohal
force can be transmitted to the developing roller 110.

More particularly, the supporting member 157
mounts the cartridge 150 to the cartridge 150.

As shown in Figure 7 the supporting member
includes a guide 14012 during mounting and demounting
of the carfridge B with respect to an accommodating
portion 130a provided to the rotary C and a cylinder
140L1 for positioning the cartridge B in the
accommodating portion 130a. And, the coupling 150
described above is disposed in an inner space 157b of
a cylinder portion 157c provided coaxially with the
developing roller (not shown). At an inner peripheral
surface 1571 constituting the épace'157b, ribs 157el

and 157e2 for retaining the coupling 150 in the
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(6) Supporting constitution of coupling with respect
to cartridge frame Referring to Figure 8 - Figure 13,

constitution (nmounting congtitution) of the devel oping
roller 110 and the coupling 150 with respect to the
devel opi ng device frame (cartridge frame) 113. Figure
8 is an enlarged view, as seen fromthe driving side,
of the major part around the developing roller of the
cartridge B Mgunerdrided. s8be oddls ViSdwlt aken 1876dgare
S4-54 of Figure 8 . Figure 10 is a sectional view,
mtam?m?i ]gngocasmeu@m@ aXike 1 |Witkihi E3SRFust? e the
state before nounting of the coupljng and supporti
rRsTeen t Mgt @k han i%‘g L5ekhe o??alft%%&%? vihi @ﬁotpftlonanlg
illustrates a state after t nounting.. Fiqure 12 i s, a
‘%%E@‘F%h%ﬂ U e nertaRe Gki sTE2 %LFPQCP%JC%%%P?HE%eIf sig’7
substantially. coaxially aligned w t [ I
fheuatin g T ot et Ve d 8gat 4y LS i 1 F1 e
e ich ill r S f . rotati
EoEo T g rrousn B0 dior et R d T e T e

%wf&%{ﬁ:é# hS18s Pfﬁ‘ﬁcgf%i}stv@,@%H\b&l@ hoshbtsiEat ese

e co state of the developing roller shaft and
ff}giggug&@‘g; Fi gure 14(bl)-(b5) are perspective
views,; and Figure 15(al)-(ab) are views as seen from
the axis LI direction. A's shown in Figure 14 the
coupling 150 is nounted so that the axis L2 thereof
can sapponeihg aoystitution of coupling with respect
to cartridge frame

Referring to Figure 8 - Figure 13, the
description will be made as to the supporting
constitution (mounting constitution) of the developing
roller 110 and the coupling 150 with respect to the
developing device frame(cartridge frame)l113. Figure 8
is an enlarged view, as seen from the driving side, of
the major part around the developing roller of the
cartridge. Figure 9 is a sectional view taken along
S4-S4 of Figure 8. Figure 10 is a sectional view,
taken along a developing axis L1, which illustrate the
state before mounting of the coupling and supporting
member. Figure 11 is a sectional view which
illustrates a state after the mounting. Figure 12 is a
sectional view when the axis L2 of the coupling is

substantially coaxially aligned with the axis L1 of

the developing roller. Figure 13 is a sectional view

be made as to the supporPCTI@P2008/056259
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W@ 200/1878@8 Fi gure 14 (bl)

direction relative to the axis LI of the devel opi ng
roller shaft 153 (developing roller) . In Figure 14

150 is co-axial with the a¥8s LI of the devel oping
roller 153. The state when the coupling 150 is
inclined upward fromthis state is illustrated in
Figure 14 (a2) and Figure 14 (b2) . As shown in these
figures, when the axis L2 is inclined toward the
ohenhniyl166yrstde, at heapenafbessroatehingt Kee opewphiyng
150y when these nenbers are relatlvelg vi ewed_on t he
bhsosgbf99héeG@995|ﬁgomAﬁéeasFé§9IPf h@UEBUPF T nd 1EY €
i s inclined about an axis AX gfre 12 é t%
éérpénél@9F§P6F§1VﬁeVéE§nWHéc 5621 UPRTEFGEr 8294 (b3)
the state where the co 150 is ncll ed.r t d
PemBRBaH. SASTEn BN PR ﬁﬁvgfg%a%j—'% PhEf 5 pd) BRe
inclines in_the or al .| i ing
E%Bhflﬁe pf hPoF CHEDOETRY A OBt g%g%;gev ik
se.menbers arerelatively o Eﬁef96§'§h@f khe
8 § ?ﬁﬁﬁreThe %&?s§o§ ré?%tygﬁ%?ggfheeaX|s AY (Flgare

af, .the transm ssion pin 155. The states
%é gg§%ﬁé coupling 150 is inclined dowward and

| ef tward a4 esishaw A neihor et Ihd adbuinicho A0 aind
Figures 14 (a5) and (b5) , respectively. The coupling

350 nirrel isted akotthceach sof.2t hteaxes AX¥nandcAYnel ant hay
directions different fromthe inclining direction
daserdties ireltdte vieorregdiheg axfier Iéxadpltée geveloping
roller shaft 153 (developing roller).

In Figure 14 (al) and Figure 14 (bl), the axis
L2 of the coupling 150 is co-axial with the axis L1 of
the developing roller 153. The state when the coupling
150 is inclined upwérd from this state is illustrated
in Figure 14 (a2) and Figure 14 (b2). As shown in
these figures, when the axis L2 is inclined toward the
opening 150g side, the pin moves within the opening
150g when these members are relatively viewed on the
pasis of the coupling. As a result, the coupling 150
is inclined about an axis AX (Figure 12 (a2))
perpendicular to the opening 150a.

In Figure 14 (b3), the state where the
coupling 150 is inclined rightward is shown. As shown
in this Figure, when the axis L2 inclines in the

orthogonality direction of the opening 150g, the pin

rotates within the opening 150g when these members are

, the axis L2 of the POLmM20085056259
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an internediate position in the inclination direction
in Figures 14 (a2) and 14 (a3) , and at each of

WO pioenmsds at e positions in the inclination di rBCI/IRMEs/056259

in Figures 14 (a3) and 14 @a4) and Figure 14 (a5) and
14 (a2), the inclination is nmade by conbining the
rotations in the directions of the rotational axes AX
and AY. Thus, the axis L2 can be pivoted in any
direction relative to the axis LI. At this tinme, the
Pelatlbbels preovédedn tohe Heasbyed Dpilng calpinghafihe
153. More particularly, the pin 155 projects froma
@Exsphﬁra¢t$UI¢@cesotheh@Xd@v%Yoth@ur%l1%?a%hthfI@@?
The coupling 150 di sposed opposite to the pin 155 is
provsuess we hpikel 9peni ng 150y. A size of the opening

150 is set so that the pin does not interfere
the pi n Wh&nStRESEXVEELS Fﬁ@lFﬁ@&lFQHaﬁggel?olpmglﬁﬁgs

@ng??%n a”iﬁ?ﬁﬁﬁ%éng%gf ehRE poP LT URY =S50t | Shbyai e
(ELALLYS Lo el (LotaLlanalof of eLEcelyleg. mhe

t t 1 | tsONn
GRACIENG' 17Y HELRReS %%PPECEQ%&%Z%&% P A e Y-

engaged tq %%%hdﬁkg%&ﬂdh§iH%ﬂﬂ%ﬁ&kOE%bmdkh@chh@ﬂlﬁﬁng
the coupling 150. Further, the gap is provided between

thectrapanytbbRgpsyr ﬁacehé5@ar@@dlh@e pbh 488mpBy, at
this, the coupling 150 is novable (pivotable,

amﬂmgabkﬁédnatalboduteohlmnstsab$hamﬂnathgnrehaECVEono
the axis LI.

in Figures 14 (a2) and 14 (a3), and at each of
intermediate positions in the inclination directions
in Figures 14 (a3) and 14 (a4) and Figure 14 (ab) and
14 (a2), the inclination is made by combining the
rotations in the directions of the rotational axes AX
and AY. Thus, the axis L2 can be pivoted in any
direction relative to the axis L1. At this time, the
pin 155 is provided to the developing roller shaft 153.
More particularly, the pin 155 projects from a
peripheral surface of the developing roller shaft 153.
The coupling 150 disposed opposite to the pin 155 is
provided with the opening 150g. A size of the opening
150g is set so that the pin does not interfere with
the pin when the axis L2 inclined relative to the axis
Ll.

More particularly, the transmitting surface

(rotational force transmitting portion) 150h is
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It has been nentioned that the axis L2 is slantable or
inclinable in any direction relative to the axis LI.

wooentEms78 t he axi s L2 does not necessarily neePCT/aPA0es/056259

linearly slantable to the poedeterm ned angle in the
full range of 360-degree direction in the coupling
150. For exanple, the opening 150y can be selected to
be slightly wider in the circunferential direction. By
doing so, the tinme of the axis L2 inclining relative
navdiiee axékattive everchd pini srotrt teral Wik it cannot
incline to the predeterm ned angge linearly, t

h
XLl T e LS0E CHIT K o3t 6T 1 ol Fight TEgRee! AguRd st fige
axis L2 . Therefore, it can be inclined tgw%he. g
tpr Rt e PR ARt e 170 ot herDRoPAE Pt heC dbtint bt FRE
I in the tati | di ti f. the, i 5
Pad e Bt LroBer o 17 noadasay. I RHIo: RAnRar, the
| i 150 i I I i

PO IS et e r et e Chbat an s aF T Fer o Ve T e the ol s
e of o%f'%@"f&@?! g, Lalder A10. My & Partd Ll st i
coup?l yl I'S pivotable over the full™-circunference

@hﬁﬁ%%@ﬁ&@ﬁy §1:ﬂ|:fa&8| athNeahe the grumshaf teylShis,
u

ernore, as w be understood fromthe foregoing
expl anabi oy 1he coupbiag1dS0pisotapab) eswinyhbié] nin
in and substantially over the circunferentia
gi1egt rept obntheudsuamshally158lative, tohehahaxisngl.
motion is not a notion with which the coupling itself
rot at es abotinst beeaximentd onpgt thiad ithel iaxd¢ axdi §SL2

slantable or inclinable in any direction relative to
the axis L1. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example, the opening 150g can be
selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis L2
inclining relative to the axis L1, even if it is the
case where it cannot incline to the predetermined
angle linearly, the coupling 150 can rotate to a
slight degree around the axis L2. Therefore, it can be
inclined to the predetermined angle. In other words,
the amount of the play in the rotational direction of
the opening 150g is selected properly if necessary.

In this manner, the coupling 150 is revolvable
or swingable over the full—circumference substantially

relative to the axis L1 of the developing roller 110.
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rotates about the axis LI of the developing roller
al though the whirling here does not preclude the

wo odoattizsm of the coupling per se about the axiBCLPP20608/056259

the coupling 150. It has be&en nentioned that the axis
L2 is slantable or inclinable in any direction
relative to the axis LI. However, the axis L2 does not
necessarily need to be linearly slantable to the
predeterm ned angle in the full range of 360-degree
b & cha oni ¢l 4 hky cotlpd | agurbing Fbb0 ekanpi eoadll ¢ hever
openi ng 150g can be selected to be slightly wider in
the fiultupierenfeaenasrekereont BybdbamglablyYtheteFhes

of the axis L2 inclining relative to the axis LI, even
¢ thejdrenesikate Whére it cannot incline to the<>

Fotate t 6UACOFERNE e Grod drodd Phe ard g oh the™”
Ther ef , It be_i ' : t '
EAGFEOTDR GERbe abras!  LE SRBRRE 0 PR Bl Sy TR Eng"
GPECTPA BEher “ordS: e amd __ '
R R R L R T Fer

%?? Ls:Lgvakvahlegimswhagabh e3ovetetdle the whirling
uf F-ciPcunt erence substantially relative to drum

shaf bn(hat abitopahotobaewheaeining grEbeb)iplhdg Wbeself
particularly and the coupling 150 is pivotable over
t-Beatukl apbueunher ence rher eat substanfiakbyaxebalve
to the drumshaft 153, furthernore and as will be
underskoadofitorhehexfisr 8gorg teeplanat ppandgt feller
coupling 150 is capabl e of

although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

It has been mentioned that the axis L2 is
slantable or inclinable in any direction relative to
the axis L1l. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example and the opening 150g can be
selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis LZ
inclining relative to the axis L1, even if it is the
case where it cannot incline to the<> predetermined
angle linearly and the coupling 150 can rotate to a
slight degree around the axis L2. Therefore, it can be

inclined to the predetermined angle. In other words,

the amount of the play in the rotational direction of
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whirling in and substantially over the circunferentia
direction of the drumshaft 153. Here and the whirling

WOorRioBorsrs not a notion with which the coupli neCT/IERe08056259

rotates about the axis 12 amd but the inclined axis L2
rotates about the axis LI of the photosensitive drum
and al though the whirling here does not preclude the
rotati on of the coupling per se about the axis L2 of
the coupling 150. In addition, the range novable in
ahé oberird oh30substamt¢atey PEORHELY ahhsFesiieh 10
when the user nounts the cartridge B to the apparatus

Pl n maRenbl A the heOeRlphY nb® Cah® ntveC Bt He ©OF

P+ aapokt | GESi Lol BhLSEL BRI At Ly et ORAN T hatt Hg

P Eh Y S ahQo T WP he. LROHT SOkl AgF The" Soter Ty
%‘rﬁlggﬁ]té Sll %I \6/1(:1;4903 heg];gaprogsil |]ga(r)1f%%}r iraggjpgtg{él ve ffit%h(jquoop

@Qgéfvgggﬁfgfoggf g%évfuamaéircﬁﬁféggﬁ&éOﬂhefggf
cou W

I Ng I's provide th a gap between the rotationa

torseahtansm t LENGL POEL EBNLhEOHALOSRAL L OLEB,
transmtting surface 150n, for exanple) , and the

kFat-ahbenalef ghgeakr ansmi bti ngdpestbon fAndmt hise
rotational force receiving portion (pin 155, for
exaapbehgt exphgageionp that cbtipisnpi YbPabbechpahle of
directions substantially relative to the axis LI. In,
whiisliagnén, dme souptimgiiklymeivgedhe circumferential
direction of the drum shaft 153. Here and the whirling
motion is not a motion with which the coupling itself
rotates about the axis 12 and but the inclined axis L2
rotates about the axis L1l of the photosensitive drum
and although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

In addition, the range movable in all
directions substantially is the range in which when
the user mounts the cartridge B to the apparatus main
assembly A, the coupling can move to the rotational
force transmitting angular position irrespective of
the phase of the drive shaft having the rotational
force applying portion. In addition, it is the range
in which, in disengaging the coupling from the drive
shaft, the coupling can move to the disengaging

angular position irrespective of the stop angle phase
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wW@l20081780hs rel ative to the axis LI.

to the end of the cartridge B . For this reason, the
coupling is the novable substantially in al

simlar in the enbodi nentssaf the coupling as will be
descri bed hereinafter. The assenblying processes w ||
be descri bed. After nounting the developing roller 110
rotatably to the devel opi ng device frane 113, the pin
155 is nounted to the devel opnent shaft 153.
dheteaf detyet hkafevel opnent gear 145 is assenbled to
the devel opment shaft 153. Thereafter, as shown. in
Fi gure 161 B96ligdopii féel50urid ohe SsBFPSLtrAg "rEhher
157 are inserted in the direction X3 . Fjrst, the, .
GRPVDRGVBBR FBR 180BLFSPRRSEPFER FORAFELE hLndi PeLti3h
X3 downstrea whi| e maintaining the axis, L2 of the
LoabhF RGP 250 PR Bar PP P RO Y PEaE RO PRE. the
hase.of the .pin 15 . d p 53
AT RA S nagBabt TeneosherPig 1568 L8 TERb= R e b nd g 150

r at.c i.Lh - r i.n.d55,i-81 gade
PRESFRLGRS, SHEDSSBERLeLA raBt LhesBlnsdoiotemml

f<E§ﬁ €89 PeLL @Rakp3h) Ot ot BagHeuel apmeAktshad tidsS3 is
abutted to the recéiving surface 150 the coupling

13Qotibecf RaeaenddpeetioBnid>3hbet ahheadeyekepaente to
shaft 153 is the spherical surface and the receiving
suef ages15@. the colplhagndb) tlse acoopl tngurd aceunted
Therefore, the driving portion 150b side of the
touphiengnti50fi $he cartridge B. For this reason, the
coupling is the movable substantially in all
directions relative to the axis LI1.

This structure is similar in the embodiments
of the coupling as will be described hereinafter.

The assemblying processes will be described.

After mounting the developing roller 110
rotatably to the developing device frame 113, the pin
155 is mounted to the development shaft 153.
Thereafter, the development gear 145 is assembled to
the development shaft 153.

Thereafter, as shown in Figure 10, the
coupling 150 and the supporting member 157 are
inserted in the direction X3. First, the driving
portion 150b is inserted toward the direction X3
downstream, while maintaining the axis L2 of the

coupling 150 in parallel with X3. At this time, the

phase of the pin 155 of the development shaft 153 and

Thi s st r uPETIIR20082056259
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positioned to the center (the center of the spherica
surface) of the free end portion 153b of the

walewshopnent shaft 153. A s will be descri bed PCT/JP2008/056259

hereinafter, when the couplsing 150 rotates by the
transm ssion of the driving force (rotational force)
fromthe apparatus nain assenbly A, the pin 155
positioned in the opening 1503 will be contacted to
the rotational force transm ssion surfaces 15Ch 1 or
WsOhghare ¢Figue o) ing BYS0%hi af e ¢ottivhal °f ke
can be transmtted. Thereafter, one 157w of the end of
maf flaed s bEh t $RCE UPPRRE i N FrerBRrPIB 727 51 F MeYE ed

downstre ith t [ ' . [
B et e e e
ortion of t su Li 157 d h
E?E%ofrﬁa oG et T%%l 55%%1%2%_@?%@%@@31@@?%%‘? 055 e
u i nt eqgr.al. 1 L IS
ettt tonaatiThe cabanale se SR a5 IS dtating 150.

§€8?g§8%i§§%;§$rwﬁbh besdeser i Redgche Soshomp kRaFiguse

mum outer dianeter of the driven

pOrihons 1b0a; of 1t berequp! hpa 460 k8cED2ing FaxEsUs
outer dianeter of the driving portion 150b is FD, and

@55l he dbaiBl €hgofishhesopeabngclo@yrase FDhedatfore,
addi tion, a maxinumouter dianeter of the pin 155 is
ERS, danding popetodi afebeside bhiethet enupdhngi b525%e
of the supporting nenber 157 is FD4 . Here, the
paximiomedt o dhameeskers (the eanéerdpanther sphegical
maxi mum r ot ati on

surface) of the free end portion 153b of the
development shaft 153. As will be described
hereinafter, when the coupling 150 rotates by the
transmission of the driving force (rotational force)
from the apparatus main assembly A, the pin 155
positioned in the opening 150g will be contacted to
the rotational force transmission surfaces 150h 1 or
150h2 and (Figure 6b). By this, the rotational force
can be transmitted. Thereafter, one 157w of the end of
surfaces of the supporting member 157 -is inserted
downstream with respect to the direction X3. By this,
a part of coupling 150 is received in the space
portion 157b of the supporting member 157. And, the
supporting member 157 is fixed in the developing frame
113, thus, an integral developing cartridge B is

established.

The dimensions of the various portions of the



10

15

20

25

| ocus about the rotational axis LI of the devel oping
roller 110. The maxi mum outer di aneters FD, and FD3

WO edoattiisge t o t he coupling 150 are the outer di BOEIE0080(56259

maxi mum rotati on | ocus abods the axis L2 . At this
time, since FD5 < FD3 is satisfied, the coupling 150
can be assenbled to the predeterm ned position by the
strai ght nmounting operation in the direction X3
therefore, the assenbling property is high. The
doapkieg DHOthell nnerdsset deed FDADshae! rigt dhitgusie ri%h
157e of the bearing nenber 157 is |arger than FD2 of

{ b, cauphkhgunsoutandisaaeter PRahhEDFrLEER ROFBYOR
FDI) . By this, just the ste ttached,to the

dbPecefo h%s¢%@?¥%@ﬁt159 éﬁfgpgieﬁtm?ﬁlﬁggeﬂBF%rthe

: ti mber 157 he . i Ction,
ééﬁﬁgﬁﬁg”852?%%?5Fﬁgla§§8§5f%EéeS$é§2?%38§%E°%é5'g”
' t t at ft h ' 5 P
ETELTLA LB, B L B SSTETObobS S chon

157e0f _t 3 705 di | o
s e R

ghﬁggtBQQmQ etheraxhs kkrelbrenspesi ibgal by, tha the
ItTection of the axis LI, the distance froman end

§H{3F@9€i§xéo~]{ﬁer%eﬁ hesf | aagepPOr tHeare 150 tautitemaxiser
of ' the pin 155 is nl . In addition, the distance from
anagBdesuribacrelbidekbrofiitheteirbof5dembaimba obhetiend
surface 157 j2 of the flange portion 150 is n2 . The
dostianebon? &hdi staneeinhal saxasikii exf the developing
roller 110. The maximum outer diameters ®D1, and

®D3 relating to the coupling 150 are the outer
diameter of maximum rotation locus about the axis LZ.
At this time, siﬁce ®D5 < ®D3 is satisfied, the
coupling 150 can be assembled to the predetermined
position by the straight mounting operation in the
direction X3 therefore, the assembling property is
high. The diameter of the inner surface ®D4 of the
retention rib 157e of the bearing member 157 is larger
than ®D2 of the coupling 150, and smaller than @Dl
(®D2 < @®D4 < @®D1). By this, just the step attached to
the direction X3 straight is sufficient to assemble
the supporting member 157 to the predetermined

position. For this reason, the assembling property can

be improved (the state after the assembly is shown in

" Figure 11).

As shown in Figure 11, the retention rib 157e
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w@pastizs7¢ i bs 157el ,

In addition, with respect to the direction
perpendi cular to the axis LI, the flange portion 15Q

are overl apped rel ative toseach other. More
specifically, the distance n4 (anount of the

overl apping) fromthe inner surface 157e3 of the rib
157e to the outer surface 150 3 of the flange portion
150] is the overlap amount n4 with respect to the

of ttogonabpd ¥t thg ecdritorr of5T hies aki spesed Bl airly to a
settings, the pin 155 is prevented from di sengagi ng
flomy¢ heoopeen NKPAB®RE Tratcewwlite haVerentof t he

coupling 150 is limted by the bearin er .15
dhrectitre ebupre mEi1s0lHoedlHS Sdﬁ%‘érﬁgigﬂg’r’oﬂwr’t %@e
cartridge. The prevention of disengagenent can be
AEEDFPIPRNRE Wi nott S aIdﬁ'i t Fohattt B%t“g? nglﬁoem T HEHS ons
descri be bove_are desirable fromt t i
PCHERER ohoF et S5t b1 TNG- ahd” BoShnbr 1 n oot ¥
ver,.th rese I nvent i on i snoty | d gt tdhege
PEker A neslr seen | MPTUAN dnotold it the
%ﬂee£8C§F¥EQQES%E§Qf?o%sghem@iﬁh15$etB@ £ B8Ees6hd b Qan &f
e coupling 150 is in contact with the free end
sytkace 153brob st heedeyehgpnesttsbaf 15053ivhheh iThd he
proj ection. Therefore, the coupling 150 is swng al ong
therbhee and<paeittencéthe spheattaFisdrface) 153b
about the center P2 of the free end portion (the
spher i calIrswdddaa)onl 534 tihn metsperctwdred$het e rggitdon? s

perpendicular to the axis L1, the flange portion 1507
and the ribs 157el, 157e2 are disposed so that they
are overlapped relative to each other. More
specifically, the distance n4 (amount of the
overlapping) from the inner surface 157e3 of the rib
157e to the outer surface 15033 of the flange portion
1503 is the overlap amount n4 with respect to the
orthogonality direction of the axis Ll.

By such séttings, the pin 155 is prevented
from disengaging from the opening 150g. That is, the
movement of the coupling 150 is limited by the bearing
member 157. Thus, the coupling 150 does not disengage
from the cartridge. The prevention of disengagement
can be accomplished without additional parts. The
dimensions described above are desirable from the
standpoint of reduction of manufacturing and

assemblying costs. However, the present invention is

157e2 are di sposed so thaeCT/me2p08/056259
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novabl e substantially in all directions irrespective
of the phase of the drum shaft 153. The axis L2 of the

w@ouphi7sgs 150 i s novabl e (pivotabl e, revol vabl BCT/JP2008/056259

novable) in all directionssgubstantially. A s will be
descri bed hereinafter, in order that the coupling 150
may engage with the drive shaft 180, the axis L2 is
inclined toward the downstreamw th respect to the
rotatlng direction of the rotary Crelative to the
=Xt slimit¢disto b@ﬁ%?% @*@e@ﬁﬂ@@%ﬁent In ot her wor ds,

as shown in Figure 17, the axis Ilne
t he ﬂrlééﬁ E@ﬁFFéﬁe§SQQOH?hFH@uESUBP & EE% EgS|?ﬁSns
tt
%‘myﬁwﬁmﬁiéﬁ‘%“gi&s?mv!ﬁs%chrﬂ% "Gt 1 15re Hendiride
. A h
GPSPLhE 130 bt vberCR MR it BUELr B Sty 3ar g
I50BrP oF ot ODEL ogRLn Ol shher AEY1 001 PRrE L 0Pnd S0b the

I SS€ $0°that”a S ght gap Is

gEgi% E?oget dfiem  Byhd hhsuptihgy complidg isSlong
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s shown in Figure 7 , the ribs 157el and

%ﬁgegr@éee§§”b09t56H|QﬁhélB@h@%i@ﬂﬁlﬁgrfﬂc§araEBbl
h the axis LI. The ribs 157el and 157e2 are

Q@bﬁ@nﬂhéubéﬁté@ bheorotati 6pak dhdepbronoX 4theln
addition, a distance n2 (Figure 11) in the direction
ebhéhecaX|SutEaﬁe®nﬂﬁﬁb LhbotbZe wortlhe fhangaipokii bh
159 is shorter than a distance nl from
movable substantially in all directions irrespective
of the phase of the drum shaft 153. The axis L2 of the
coupling 150 is movable (pivotable, revolvable,
movable) in all directions substantially. As will be
described hereinafter, in order that the coupling 150
may engage with the drive shaft 180, the axis L2 1is
inclined toward the downstream with respect to the
rotating direction of the rotary C relative to the
axis L1, just before the engagement. In other words,
as shown in Figure 17, the axis L2 inclines so that
the driven portion 150a of the coupling 150 positions
at the downstream side with respect to the rotational
direction X4 of the rotary.

The still more detailéd description will be
made.

As shown in Figure 12, a distance n3 between a

maximum outer diameter part and supporting member 157

of the driving portion 150b the coupling 150 is
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the center of the pin 155 to the driving portion 150b
side edge. By this, the pin 155 does not di sengage

w0 e@ai1118e8 openi ngs 150gl and 150gl . Ther ef or e, PERIEA@MF6259

in Figure 9 , the driven pastion 150a is greatly
pivotable in the direction X 4 relative to the axis L2
the coupling 150. In other words, the driving portion
150b is greatly pivotable toward the side not provided
with the rib 15Ce (perpendicular to the sheet of the
sehethgll soFthateadsiliphst gates % mrostiglas dfqtejeqhghenm.
axis L2 is inclined. In addition, the coupling 150 can
By sbhbe, nbvabreupbirtel 3P ate BUBStaRLfal Iy parallel to

the axis LI as shown _In Figure 12 from t at f
t he inclﬁﬁeéhQWPSlEZE&§u§ﬁo&n F#eFF %Feag%?ilﬁ h&§762
manner, ,the ribs 157el ang 1g7e2 are disgggfdw
ABENgSRL T CHRBUERF sTHRS o ¥ RB ¢ BHpH ' nE 1801 4N
i votable relative t-he [ i ]Q%g#t'
gﬁésdggelo '%gr¥?%ﬁ%§§%g %%§c§%+ 2 %@%J%%%e %éﬁghr ko
| se LE om couplihngl50. Both of the effects
gg% gg%%?ggPégdg&%Egtggﬁp#?ﬁg 150 has a play (the
di stancer N2)qd it #die & I Meofnd heragkise W1y elmtines
to the devel opnent shaft 153. Therefore, the receiving
surtaceoi50F thBeagoni cisgrbacehemaybnotial wayshe
contact snuggly the drumshaft free end portion 153b
fthagspberieah sBpfade) shokneat hémnwer désteheecent érom
of the pivoting may deviate fromthe center of
chevaenterP3fotheheisphébi tal ther fadeindorevéioneyafb

in such a .
side edge. By this, the pin 155 does not disengage

%gy the
e nmde

from the openings 150gl and 150gl.

Therefore, as shown in Figure 9, the driven portion
150a is greatly pivotable in the direction X4 relative
to the axis L2 the coupling 150. 1In other words, the
driving portion 150b is greatly pivotable toward the
side not provided with the rib 150e (perpendicular to
the sheet of the drawing). Figure 9 illustrates the
state after the axis L2 is inclined. In addition,

the coupling 150 can also be movable to the state
substantially parallel to the axis L1 as shown In
Figure 12 from the state of the inclined axis L2 as
shown in Figure 9. In this manner, the ribs 157el and
157e2 are disposed. By doing so, the axis L2 of the
coupling 150 can be made pivotable relative to the
axis L1, and in addition,.the developing frame and 13

can be prevented from disengaging from the coupling
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case, the axis L2 is rotatable or pivotable relative
to the axis LI. For this reason, the purpose of this

wepmedimsent can be acconplished. In addition, PERIP08/056259

possi bl e inclination anglesa (Figure 9 ) between the
axis LI and the axis L2 is |limted to one half of the
taper angle (al , Figure 6(f)) between the axis L2 and
the receiving surface 15G . The apex angle of the

coni cal shape of the receiving surface 150 the

THUp! iBygh 5¢ dare ke feradperdan s extatideBy doi ng so,

the inclination angle a 4 of the coupling 150 are set
to the ofhenabupaioe. 15ﬁeh§ﬁa9epéﬁYtHéhéoﬁﬁﬁﬁépce nz)
portion 153a of the devel opnent shaft 153

sinphy dyredereeaPt ByetrsS %herﬁJaﬁEf‘é%tE?uﬁl”g‘ecost

IR N o e T
Inter

I S
i s

Ius e region Tl in

gkggrgﬁﬁéiggﬁlsg We 18) thehf'&%ﬂé% ﬁ%@ﬂb'ftﬁémbenter of
oupl rng |nc I nes, the interference Wwith the pin

%ﬁé gogstRnL ﬁ§9u&evﬁﬁgethﬁbﬁf@h@ ctheet! afigeupoatiion
can be provided over the full-circunference of

Pbeoﬁoﬁﬁblthé5QcéEllutEaGe(b)HQweW@rpt@e@nmumdsucmh@
shaft receiving surface 150 has coni cal shape, and
theeef ahe, awhenL2 is rotatable or pivotable relative
o the axis Ll. For this reason, the purpose of this
embodiment can be accomplished.

In addition, maximum possible inclination
angle a (Figure 9) between the axis L1 and the axis L2
is limited to one half of the taper angle (al, Figure
6(f)) between the axis L2 and the recelving surface
150i. The apex angle of the conical shape of the
receiving surface 150i the coupling 150 can be
properly selected. By doing so, the inclination angle
o 4 of the coupling 150 are set to the optimal value.
The shape of the columnar portion 153a of the
development shaft 153 may be simply cylindrical. By
this, the manufacturing cost can be saved.

The width of the opening 150g in the standby
state is selected so that the pin 155 may not

interfere when the axis L2 inclines, as described

hereinbkefore.
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the coupling 150 inclines, the pin 155 does not enter
inthe region Tl. For this reason, the cutting away

wOo 2008217878 t he coupling 150 is mnimzed. Ther ePCT/a2004156259

rigidity of the coupling 150 can be assured. (7)
Description of constitution of rotary (noving nmenber,
rotati on sel ecting nechani sn) of apparatus main
assenbly Next, with reference to Figures 15 to 21, a
constitution of the rotary C as the noving nenber will
be desthbedoCEEnge§hESféﬁd@@GPQﬁélﬁéréégdtW@énvFEﬁs
of the rotary Cin a state in which the deyelc¥§£§3X5

duiven dyerBor hrla nolef eRcFRRT el 70 Jirec
perspective view showi ng a stafe in which asingle,
sevel bpd R ked (Y dige® BEF S Ut et t B THES rot ar yCS°
Fi 18 to 21 . si i howj ng th ,
EReLBhoF BRI (PURD b 0TS SO H 01 hG t FaTh e 1
devel oping cartridge B , | h [ i I
H?J\F/%E?g%%gc? o‘%”aii_’gfl 1191?% €35 gaﬁ%&é@&%r%&%ﬁ%’vi BT at
th ' t side: f d
T R e e Pt

gégr ang. SAR AL &1 PLavkdedn L espechiévebip1The 1obary
[ anges 5CL and 50R and a central shaft 51 thereof are

[0t ghabl Yo @PPOr tred chyhetrh&osidde phat enaF4l ranei54Rg
located outernostly in the axial line LI direction. At
0ppest89150f f AgescoAlbaandh5p& ehdt heepaforef ¥hamges
50L and SQR, grooye-l[ke mai n as$enblg ‘
the coupling 150 inclines, the pin 155 does not enter
in the region Tl. For this reason, the cgtting away
range of the coupling 150 is minimized. Therefore, the
rigidity of the coupling 150 can be assured.

(7) Description of constitution of rotary (moving
member, rotation selecting mechanism) of apparatus
main assembly

Next, with reference to Figures 15 to 21, a
constitution of the rotary C as the moving member will
be described. Figures 15 and 16 are perspective views
of the rotary C in a state in which the developing
cartridge B is not mounted. Figure 17A is a
perspective view showing a state in which a single
developing cartridge B is mounted to the rotary C.
Figures 18 to 21 are side views showing the rotary C,
the photosensitive drum 107, a driving train, and the

developing cartridge B.

ITn the axial line L1 direction, rotary flanges
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gui des 130Ll, 130L2, 130L3, 130L4, 130R, 130R2,
130R3, and 130R4 used during nounting and denounting

w@booshersesartri dge B with respect to the rotar yP€r/JpP2008/056259

(accommodati ng portion 1304) are provided. Al ong these
mai n assenbly gui des provided to the apparatus main
assenbly A, cartridge-side guides 140R, 140R2,

140Ll, and 140L2 (Figures 2 and 3 ) of the cartridge B
are inserted. That is, the cartridge B is nountable to
500 dedoiidRable provided aotleyh @ndm@rt:wmm dgets ijde
detachably nounted to the rotary y the user. Nbore
shecrptenl| §lala@e@n%0%n@m<éfSQ%el%aW?. o2 B YES Wth
respect to a | ongitudinal dlreéélon of the cartrl%%d 3
@Brsect@ﬁ@,gapaégmﬂe@bﬁ Rhated0 e

ESFPRRBSECEY (BT e gl ded ool Ta a&%ﬂé :

e < L n e ©
%ﬁ%%idael?ﬁo#eéfa“%%%pé“ L e
EE8V|ggg é?a%gg gg%a%% C54 SigbgéébyouEQ§m8§€Iy in the

gui des 14 ?

I'nser 140L2 1 nto the guide 130LI

%gggidggngoLghglggggggn . In this way, the cartridge
I's detachably nounted to the accommopdati ng portion

130A provitdeshdae itne sietrarce C ooy RedISerRb Bifathiespair
the cartridge B is guided by the above-descri bed

gui deanged ESLNBHAt 8dR} ogandvdeiiat adifir sasehiely
accommodating portion 130A with respect to a direction
gnasisisng 30Ré , | AAGLLUILBAIL3di redili‘on Bi0Rhe THIRZ. dgedh3,

(developing roller 110) . The cartridge B is nounted
apnd 130R4 used during mounting and demounting of the

cartridge B with respect to the rotary C
(accommodating portion 130A) are provided. Along these
main assembly guides provided to the apparatus main
assembly A, cartridge-side guides 140R1, 140R2Z, 140L1,
and 140L2 (Figures 2 and 3) of the cartridge B are
inserted. That is, the cartridge B is mountable to and
demountable from the rotary C. The cartridge B is
detachably mounted to the rotary C by the user.

More specifically, at one end of the cartridge
B (Bl) with respect to a longitudinal direction of the
cartridge B (Bl), the guides 140R1 and 140RZ are
provided. Further, at the other longitudinal end of
the cartridge B (Bl), the guides 140L1 and 140L2 are
provided. The user holds the cartridge B and inserts
fhe guides 140R1 and 140R2 into the guide 130R1

provided to the rotary C. Similarly, the user inserts
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a direction in which the |ongitudinal direction
intersects a rotational direction X 4 of the rotary C

WO 200kt BfoOre, the cartridge B (coupling) proviPedienos/56259

one |ongitudinal end of thezcartridge Bis noved in a
direction substantially perpendicular to the driving
shaft 180 by rotation of the rotary C. The cartridge
B nounted to the rotary Cis liable to rotate about
arcuate gui des 140R and 140LlI when a rotating force
tise t gandes t 160 T ramit héOhpphnae u’%hwlhl@%sé?r%f%/ Ato
the cartridge B . However, elongated guides 140R2 and
gror2dedntacthé naekasyr € acds dihigy dGes 'Gie 14 Tgutidss B
130R. and 130 LI, sqg that the cartridge Bis .
posiietapbabiw thoreEpdctOt bhe h%c?%‘f‘%??za%”.‘gﬁ%ft%%? t he
cartridge, B i s detachab accommodated in t .
Cehtmnodit g Bor ERonCTSHAY G R RGPy othe. i iidge B
i S, qui,ded_by the.qui,des _ : vi ded
{Betﬁ%rgg%%% e iﬁdg}iég%%hg%l ‘;ﬁng%%?g% é‘ggtgﬁéﬂéa
accomuodati Lanl hgaf .49 (B is
Girden byt hg Borhbelis0Raand=Ta65 0 v tea Fo the

g .d oF=1a] upt aggo bi
L2 8k fc"Lashep o uaLed Lesbtacescomudatinn

9¥bg§§n%3gﬁé apdgid30db4npnovidedttiont b€ tatacyr€radde B
detachably nmountéd to the accomrodati ng portion 130A

Thatellspihhereantti dge)B iBhdetachabiye als conmmalatteet bin
the user in the accommobdati ng portion 130A provided to
theiretatynCin which the longitudinal direction
intersects a rotational direction X4 of the rotary C.
Therefore, the cartridge B (coupling) provided at one
longitudinal end of the cartridge B is moved in a
direction substantially perpendicular to the driving
shaft 180 by rotation of the rotary C. The cartridge B
mounted to the rotary C is liable to rotate about
arcuate guides 140R1 and 140L1 when a rotating force
is transmitted from the apparatus main assembly A to
the cartridge B. However, elongated guides 140R2 and
14012 contact inner surfaces of grooves of the guides
130R1 .and 130 L1, so that the cartridge B is
positional with respect to the rotary C. That is, the
cartridge B is detachably accommodated in the
accommodating portion 130A.

Similarly, the cartridge B (B2) is guided by
the guides 130R2 and 130Lé provided to the rotary C

and detachably mounted to the accommodating portion
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wa2qosoi1mry C )

Figure 17 shows a state in which the devel oping
cartridge B is nounted in the apparatus nmain assenbly

positioned with respect toéshe rotary C and is rotated
by rotation of the rotary C. At this tine, the

devel oping cartridge B is fixed to the rotary C by an
urging spring, a lock, or the like (not shown) so that
a position of the developing cartridge B is not

gevhat ethdycarterirdgeatsd ofBHf itsheywisied yoiC ther@wyites
other rotary side plate 54L, a driving nmechani smfor

i 30RBi agdt heOHeveropi Agdrbp| ehe (AoEashowninis

provi ded.. That is, a devel opi ng device driving g
detaghghgesnarehed pPnibe 85CPTRedatond RBFbt %hi?@Aof

the notor 64. Wen th t tart tati,on,
FbeabRnGri896cE| 408} anenPeoact BY: hBegeariag:: iRy and

drivi haft 180 i all j '

;Eéﬁ%QSFEvS@%EnfoAfﬁgékﬁﬁs%v?¢s%ﬁéeﬁgﬁéﬁﬁﬁéiir%§3%¥%§1
e . driving. s .180_j - ' [

8 FBF 150omRte ke REE PSR Phe coupl ing 180

| nci dent gy, i thies emodiqmnty stheiddidarang shaf t

180 has started rotation before the engagenent of the

ceuBhinRgatel: powgxerseli Ahngnef athensbaatiaty petatban
of the driving shaft 180 can be appropriately

sgbachablededheocantr ikdgarB cotates together with the
pair of rotary flanges 50L and 50R That is, the
rotary Crigure 17 shows a state in which the
developing cartridge B is mounted in the appa?atus
main assembly 4 (rotary C).

Each of the developing cartridges B is
positioned with respect to the rotary C and is rotated
by rotation of the rotary C. At this time, the
developing cartridge B is fixed to the rotary C by an
urging spring, a lock, or the like (not shown) so that
a position of the developing cartridge B is not
deviated by the rotation of the rotary C.

To the other rotary side plate 54L, a driving
mechanism for rotating the developing roller (not
shown) is provided. That is, a developing device
driving gear 181 engages with a pinion 65 fixed to a
motor shaft of the motor 64. When the motor starts
rotation, a rotating force is transmitted to the gear
181. The driving shaft 180 coaxially disposed wifh the

gear 181 starts rotation. As a result, the rotating

Each of the devel opi ng cartri PBESP2BOS/E56259
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stops its rotation when it is rotated a predetern ned
angle. A s aresult, the cartridge B is positioned at

w@2@881187oHNn (devel opi ng position) opposite to PEEJIP2008/056259

phot osensitive drum 107 previ ded to the apparatus main
assenbly A . The coupling 150 engages with the driving
shaft 180 substantially sinultaneously with the
positioning and stop of the cartridge B . That is, a
recess 1502 covers an end of an end portion 180b of
thecdrb¥i hyestaf vidg0shahe #8PviagtsansnitBednes the
substantially same constitution as the above-descri bed
developing shater Thatand, thpeldkeviRgoushstheso

i ncl ud heri cal d ti 180b d.; [ 2

nelude 2gEDNeL oAl Srd poron, 1000 G008, pn 180

180 foit | indri | h . B hi [ 182

1002, o LA SIS oL Shae, DU DLR PR AEZ S,
trid B th h the. ' To t '

SELLCL05 KLU S COURLAN 430,00 iR al oY e

Dreasube 2BeLLeah, 0P Bhef BeiGanbrLAger Bobochhiene

i've drum is pertorned in the follow ng

.A eschbhednahove, the flanges 50L and 5CR
gﬁggﬁgFéﬁé%ﬁg supported by the rotary side plates 54L

and 54R e Jotariig de plates Sdgantk54R @t det bair
ends are positioned and fixed to side plates (not

srowa taf- i e aapRar 80us amai BoasseThhy Ast htibeighogary C
swi ngabl e shaft 60 rotatably di sposed above the rotary
stops its rotation when it is rotated a predetermined
angle. As a result, the cartridge B is positioned at a
position (developing position) opposite to the
photosensitive drum 107 provided to the apparatus main
assembly A. The coupling 150 engages with the driving
shaft 180 substantially simultaneously with the
positioning and stop of the cartridge B. That is, a
recess 1502 covers an end of an end portion 180b of
the driving shaft 180.

The driving shaft 180 has the substantially
same constitution as the above-described developing
shaft. That is, the driving shaft 180 includes a
spherical end portion 180b and a pin 182 penetrating
an almost center of a principal portion 180a of its
cylindrical shape. By this pin 182, a rotating force
(driving force) is transmitted to the cartridge B

through the coupling 150.

To the rotary C, the four color cartridges B
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side plates 54L and 54R In other words, the cartridge
B, the rotary flanges 50, and the rotary side plates

wGdooanersiht egral | y swung about the swi ngabl e sPeif/gP26@8/056259

That is, integral sw ngingepovenent of the cartridge B
and the rotary Cis performed. A s a result, the
cartridge B is pressed against or separated fromthe
phot osensitive drum 107. This pressing and separati ng
operation perforned by pressing up a rotary stay 66
gt s poset: et welerret, herestsame  sipgd igladtion 541 tagd 54R by
rotation of a cam (not shown) . Further, as described
v ttr tddes ehceo tohei o3 s ihevelrdiihg Shaft 180 is
posi tioned and nmounted at a predeterm ned position of
péef apped at st i Fo hseRtY Yy REEh respect to a radial

di ti d i al bstanptially. F t
car i dg8sBUPe Al E6IBErt Foncl=ar 1ANIPadaPE: AT edt™
iti f_th ' ly: A b

£F% FOaEToN of eREOF brareY (e TREserPobt b e 81 g
haf 80 .and tr t

SHAT A0 200 SR, o v omnge et b IR pot

%&igOé?Ql 5 STDYaRLE) 2 it Pi LEGPEST s1Qe 1 hEaERET [helge B
ranme) . %\CCOYdI ngly, even between the driving shaft

180, Roskt L gredyah rk hes Phedet 85 staety pasthi-engang the
cartridge B positioned at the predeternined position,

thencoupti BEa 6060 Sreapahbeyofiitpansdi abong the rotary
rotating force snoothly. That is, even when there is
soge shatts(axishnd 54R. In other words, the cartridge
B, the rotary flanges 50, and the rotary side plates
54 are integrally swung about the swingable shaft 60.
That is, integral swinging movement of the cartridge B
and the rotary C is performed. As a result, the
cartridge B is pressed against or separated from the
photosensitive drum 107.

This pressing and separating operation
performed by pressing up a rotary stay 66 disposed
between the rotary side plates 54L and 54R by rotation
of a cam (not shown). |

Further, as described with reference to Figure
15, the driving shaft 180 is positioned and mounted at

a predetermined position of the apparatus main

assembly A with respect to a radial direction and an

axial substantially. Further, the cartridge B is also

positioned at a predetermined position of the

apparatus main assembly A by stop of the rotation of
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devi ati on between the driving shaft 180 and the
cartridge 150, the coupling 150 can snoothly transmt

W b@snoat i ng force. This is one of remarkabl ePEf/irE008056259

of the enbodi ment of the ceepling to which the present
invention is applied. (8) Switching constitution of
devel opi ng cartridge (devel oping device) At each of
the outer peripheral surfaces of the flanges 50L and
50R, a gear 50a is integrally provided as shown in
feguresahb ¢.0 TheseAppaill loheiddlderivjegr shedit afd 89R
engaged with these gears 50a is di sposed at both
daongstdgk ralamndgoredtord . brhdse ¢k ineakx0 59 h&nd
59R are connected by the sw ngabl e shaft 60. \Wen .the
PG GO0 Qi S oren b bhe (RIVE P 1 OngIRR ) YErds i s
rotated, the other f]ange 5 is rotated i pHgse
reeRRgh FhetRR R 5O 9%n P 5OR TRy err%cégﬂrﬁﬁr@ dn gV
driving constitution, duri t herotation of e rotar
TR D B D ST dbRI BeT bt Pt ert 11 O )
torsion of either..one o I : »
Qﬁ%@%ﬁﬁ%@ﬁn%@t?P?ﬁ%l%%a%%a2§E£aﬁ%gggﬁig%dﬁgg%ggf%%ﬁﬁﬁe
i gl Si 4 nds 54R
?@L@?é?ﬁ%&§§§§%%§$%&2ﬁ%§fﬁg%¥'a#?%tgégﬁgf?gi%%@ggir 65
ENGAYES. o f M Sa PSR! t HPnd St EONPREEL NG Of bhEe MBROS 0Ly . TO

a rotating shaft of the notor 61, an encoder 62 is
TRAt ed, dhen engoderhd2e des estse ashafounaxdf) rotati on
deviation between the driving shaft 180 and the
cartridge 150, the coupling 150 can smoothly transmit
the rotating force.

This is one of remarkable effects of the
embodiment of the coupling to which the present
invention is applied.

(8) Switching constitution of developing cartridge
(developing device)

At each of the outer peripheral surfaces of
the flanges 50L and 50R, a gear 50a i1s integrally
provided as shown in Figures 15 to 17. A pair of idler
gears 59L and 59R engaged with these gears 50a is
disposed at both longitudinal end portions. These
idler géars 591, and 59R are connected by the swingable
shaft 60. When the flange 50L disposed at one of the
longitudinal ends is rotated, the other flange 50R is

rotated in phase through the gears 59L and 59R. By

employing such a driving constitution, during the
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of the notor 61 and controls the nunber of rotation.
Further, at an outer peripheral surface of one fl ange

wo g/ 17874 ag 57 projected fromthe flange 50L PCI/aP2008/056259

radial direction is provided (Figure 16) . The flange
50L and the flag 57 are rotated so as to pass through
a photo-interruptor 58 fixed to the side plate 58 . By
detecting bl ocking of the photo-interruptor with the
flag 57, the rotary Cis controlled so as to rotate
evesyipn edet ehei nedeangt eor Thae retabierrofhkheotary C
rotates a predeterm ned angle fromthe tinme when the
fiéagl 571 by ockslehel bhot voipier ropt ok theReoprprgf the
devel opi ng cartri dlge_ stops at a _position opposite to
fhenphot bebnandi YR di anP187enTP@:- rotary Cis further

rotated a . det 1 ned le i di [
{her eaf t 81 4 Sod6Ra SdE0b GBFng “BareTTa5E <A oe AF a

her e PSesond devel af
PuTeat PG PRES ofbr SPT oROFOLY STHBSELACESt A1 (St ape o

the f I d | opi i . ' i
S For nbhe " PrapofELE, RBRED, B0 RERLY A G g HROss

LI ion endi re Ll di t
%Fg\%&%ﬁ‘shlgﬁgl%é%;é?hjég ?%%%?eé@ééf@t%g%g%@%i?ﬁone

?ErQCESQQtEHgasﬁgﬁEeoEntH@iﬁBthe6Q¢réhi@g@oBekS62 is
nmounted to the rotary C. At an upper surface of the
ABpakalus TRk NedsS@ab| §2 Adet &t ®pemi axgofior obundtamgion

and denmounting the devel oping cartridge B by the user
amdtaB motor 61 and controls the number of rotation.
Further, at an outer peripheral surface of one flange
50L, a flag 57 projected from the flange 50L in a
radial direction is provided (Figure 16). The flange
501, and the flag 57 are rotated so as to pass through
a photo-interruptor 58 fixed to the side plate 58. By
detecting blocking of the photo-interruptor with the
flag 57, the rotary C is controlled so as to rotate
every predetermined angle. That is, after the rotary c

rotates a predetermined angle from the time when the

flag 57 blocks the photo-interruptor, the first

~developing cartridge stops at a position opposite to

the photosensitive drum 107. The rotary C is further
rotated a predetermined angle in one direction and
thereafter the second developing cartridge stops at a
position opposite to the photosensitive drum 107. By
repeating this operation four times in total (stops of

the four color developing cartridges), a color image
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openabl e/ cl osabl e cover 40 (Figure 4 ) for covering
t he opening are provided. Further, a door switch (not

wG@h@sn)7sfor detecting the open/cl ose of the coORETr/JRR00S/@6259

provi ded. A rotation operat8on of the rotary Cis
started during electric power on and when the cover 40
is closed (when the door switch is turned on) . (9)
Posi tioning constitution of devel oping cartridge
(devel opi ng device) during sw tching operation
pefatneaihs of the rotary C and the cartridge B will be
described step by step with reference to Figures 18 to
21. For Bhab o, deker FprFondgenByldnBO¥aFt +1idge in the
rotary is shown. First, in a state shown in, Figure 18,
dheeeaken | RRFP B Hoasl Mot t e et %Jﬁjegje%féﬁ r#%e%@ e
position (the coupling nmenber 150_is | ocated

SR ST QTR BH ahglI 3 TSI TTOHC CWHaR Che s ot ary e T1%
revolved in a direction of. X4, e . rigally
P o5t ¥y 11 ot ﬂﬁ"’ét%ult%r"%bjfa%i1 %%?a?‘;%%%%%%p%f %he

r ot a flange 5 ri bed above reaches the

BROR65 ke P o an S

%rruptor , SO that the rotary C stops at a

predet er gin Lti QnrEacet ke t8BoWBphRakLgURE149)
At this g%n%g ?%g drivfngcshaft 180ﬁgﬁd t he coupling

&éﬁeﬁ}él&hﬁ, Céﬁtéﬂ;éiﬁﬁn% abe gonnechgdahe easbunthey the
e coupling nmenber 150 is located at a rotating
fieveeobiAgsak ttinggangubar thesiteonynd The devel opi ng
roller 110 is placed in a rotatable state. In this
epbadblrefit Losheldr tuirag $hafFig80ehds &preadycbees the
rotated in a state in which the .

opening are provided. Further, a door switch (not
shown) for detecting the open/close of the cover 40 is
provided. A rotation operation of the rotary C is
started during electric power on and when the cover 40
is closed (when the door switch is turned on) .

(9) Positioning constitution of developing cartridge
(developing device) during switching operation

Operations of the rotary C and the cartridge B
will be described step by step with reference to
Figures 18 to 21. For ease of description, only one
cartridge in the rotary is shown.

First, in a state shown in Figure 18, the
cartridge B does not reach a predetermined position
(the coupling member 150 is located at a pre-rotation
angular position). When the rotary C (is revolved in a

direction of X4, the flag 57 partially projected from

the outer peripheral surface of the rotary flange 50
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coupling 150 starts engagement with the driving shaft
180. For this reason, the developing roller 110 is

WO od0ati €78 However, in the case where the driviPOI/siaés/056259

180 is stopped in a state iem which the coupling 150 is
engaged with the driving shaft 180, the coupling 150
waits in the rotatable state. The engagenent
(connection) of the coupling 150 with the driving
shaft 180 will be described later in detail. Then, as
dlescribed abowe, redeheam{aahatow)tesrwmiatdy P

contact the rotary stay 66, so that the rotary Cis
riovedtitouneaey de kel aes ya%b%&m%t%wwg%l%oéh%wn 6

B&Eﬁ%tﬁi%}%%ge??%?%?i%fﬁ$%?§?§e%%iF%ﬁ ?%r%%%i%ﬁn%d?re
?a?%?thiigﬁ;?z%gegz?%raﬁ%?%c%§§%£%%§ﬁ%%#ﬁ%ﬁ 3 %gﬁithe
i?ﬁ?,eah%%r§t§r§_g}|§ ?%s?%rgﬁgp%ﬁ%ﬁgiggg?eggﬁimp i%
e P R A R T U
pBEher,180st grbocated it s b Sengagemertie ahgiiiarg shaft

position) . Then, the rotary Cis rotated about the
¢g0t hak shakhdbloesnt hetXdedi tacti ehase fhawhach the
subsequent cartridge B can reach the devel opi ng
pespliag (&0statetef eRyguemell)witit thhi drivieg ehaft
180. TFor this reason, the developing roller 110 is
rotated. However, in the case where the driving shaft
180 is stopped in a state in which the coupling 150 is
engaged with the driving shaft 180, the coupling 150
waits in the rotatable state. The engagement
(connection) of the coupling 150 with the driving
shaft 180 will be described later in detail.

Then, as described above, the cam {(not shown)

is actuated to contact the rotary stay 66, so that the

rotary C is moved counterclockwisely about the

" swingable shaft 60. That is the developing roller 110

contacts the photosensitive drum 107 by being moved in
an X1 direction (a state of Figure 20). Then, a
predetermined image forming operation is performed.
When the image forming operation is completed,
the rotary C is rotated in a clockwise direction about

the swingable shaft 60 by a force of a spring (not
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connection between the driving shaft 180 and the
coupling 150 is released. That is, the coupling 150 is

wale@somsext ed fromthe driving shaft 180. The PEEIRNISNF6259

at this time will be specifically described |ater. The
above-described operations fromthe operation
described with reference to Figure 18 to the operation
described with reference to Figure 21 are repeated
four times in total for four colors, so that color
shwage f offimsi; ofthies retRewt 6dis( T6p LEAGEgItRy toFePEEFEN /
Rotational force transmission /[ Disen a%Ln% opﬁﬁatigg
iﬁOW%éQb&ﬂﬂ@ﬁ@ﬂ“ﬂ sThas Béent8EsERVESQPIAG foller 110
foregoing, inmediately before the cartridge t Qps. at
maprdietath e bod st par A e Tl nre
assen A, or stantial,ly,sinultane
Ciclﬁjelvﬁgﬁf‘er?@]%r c%%(gl %%3101%%5 ri‘yds &h gaagcgL e\?\r/ly%s%g?%eentdri ve
shaft_180. (From Figure 18 to Figure 19) . And, when
FHELAE 59 Uhe" B hoves from the predet er ni ned position

of 't heappgcat usygelnassembly abigtshngpbatatnen

during the pfedeterm ned period, the coupling 150 is

L sengpoeds ££om the did ves shafdcdBdh (6 ommdi gure 20 to
lgure 21) . Referring to Figure 22-Figure 25, the

SeseLdpthoncii-t i Hge NBdeani tdaciespest dévelhpimngagi ng
operation, the rotational force transmtting operation
Baeli ¢ hen di sesgage ngf opegate obil bf e Woupltiing, Fhgure
22 is a longitudinal sectional viewillustrating the
connection between the driving shaft 180 and the
coupling 150 is released. That is, the coupling 150 is
disconnected from the driving shaft 180. The operation
at this time will be specifically described later.

The above-described operations from the
operation described with reference to Figure 18 to the
operation described with reference to Figure 21 are
repeated four times in total for four colors, so that
color image formation is effected.

(10) Engaging operation / Rotational force
transmission / Disengaging operation, of the coupling.

As has been described in the foregoing,
immediately before the cartridge B stops at the
predetermined position of the apparatus main assembly
A, or substantially simultaneously therewith, the
coupling 150 is engaged with the drive shaft 180.

(From Figure 18 to Figﬁre 19). And, when the cartridge

B moves from the predetermined position of the
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drive shaft, the coupling, and the devel opnment shaft.
Figure 23 is a |ongitudinal sectional view

w0 Rdosa118at i ng the phase difference anong the drCT/a&P2008/056259
shaft, the coupling, and the devel opnment shaft. Figure
25 is a longitudinal sectional viewillustrating the
drive shaft, the coupling, and the devel opnent shaft.
In the process in which the cartridge B noves to the
devel opi ng position by the rotation of the rotary C,
d1hyen coups imeyl il 505 demipos i afored- e 19 b e iyEgerent e
angul ar position. Mire particularly, the axjs L2 of

phedeioephited | REBIGr ez CTHR R d P81 1 | VS PR FRE
axi s LI of the devel opnment sEaft 153 son%Ea% tEe
HFPU NP orE I BR ABBEE pbll t i oAETEBwASEFESNTOf “PhétPBESry
rotational direction X4 . By this inclination of the
hpling 150, a downstream free end position 150Al of

the rota Cw.th re o-the. ti i ti
%'a 1 her BeEer e pa BT BT a2 pn B bR kR [ o 985

&%%9?%128%!989 v?iﬂiil&g Itﬁﬂé‘étwiﬁﬁefggﬁaé@b@o%m £88880g

direction o e axis L n addition,

Hpéiggggﬁfr@ﬁeePgtQ€§éﬁ£9nfé§@@Qtﬁéﬁ§miﬁﬁpﬁ§top@rihﬁon
direction X4 i1s positioned at the pin 182 side beyond

Lhe driveisbabhgingeopadad8Oh3of nthbecdipethyon Bigutee
axis LI (Figure 22 (a) , (b) ). Here, the free end
positi en1bsgibadposit seatheandstriew ihéudrrebishathe
with respect to the direction of the axis L2 of the
driivensparftj ohhé50auplinbe sodpthagdeseleppanti phatt.
Figure 6 (a) and (c) , and it is the_renotest
Figure 23 is a longitudinal sectional view
illustrating the phase difference among the drive
shaft, the coupling, and the development shaft. Figure
25 is a longitudinal sectional view illustrating the
drive shaft, the coupling, and the development shaft.
In the process in which the cartridge B moves
to the developing position by the rotation of the
rotary C, the coupling 150 is positioned at the pre-
engagement angular position. More particularly, the
axis L2 of the coupling is beforehand inclined
relative to the axis L1 of the development shaft 153
so that the driven portion 150a positions downstream
of the rotary rotational direction X4. By this
inclination of the coupling 150, a downstream free end
position 150A1 of the rotary C with respect to the

rotational direction X4 thereof is positioned at the

development shaft 153 side beyond a drive shaft free-
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position fromthe axis L2 . In other words, it is an
edge line of the driven portion 150a of the coupling

waz@s/ols7an edge |ine of the driven projecti onPdBORR008/056259

dependi ng on the rotation phase of the coupling (150A
in Figure 6 (a) and (c) ). First, the downstreamfree
end position 150A1 with respect to the rotary
rotational direction (X4) passes by the shaft free-end
180b3. And, after the coupling 150 passes the drive
shaf18188, wihe respe¢Lngostinfadérestfopr ofhéhe axis Ll.
proj ection 150d of conical shape of the couplin 15%1
tomadision, t Ao FPBEredd Porei o 180H biok hﬁ5(:bﬁ\% gt

of the drive shaft 180. And,. it ingclines.in rﬁﬁ onse

FSPRGT 1 B ab RBNABFEFhECR of Ar 5 PBL thAESE hat axits 1o
Piaartye BRECHRsHRRRTorot Hee Car fFTag6 S 13 bh o hes
GEFErEiPares, CEretrorary Evdpd 2Enkal () Dredisne
e S Sl et

Mot epafticeul,athyretkpeceodpl tRE 450ekcipBRVEd themkhe
pre- engagenent angular position to the rotationa

t.oree thangmitbhngoaeguhan 5pasbti eneseoaplingpebhi t
the free end position 150Al thereof to circunvent the
drbvwe shaftgh8@ 6Epi(eot kng and, smhdgibhg)s. tAadremheest
coupling 150 is inclined fromthe preengagenent
apgtlkapnpdsiti thet ewasdLlEhe Iotetheonalrof@gcelt 15 an
transmtting angul ar position where the axis L2 _ |
edge line of the driven portion 150a of the coupling
150, or an edge line of the driven projection 150d
depending on the rotation phase of the coupling (150A
in Figure 6 (a) and (c)).

First, the downstream free end position 150Al
with respect to the rotary rotational direction (X4)
passes by the shaft free-end 180Db3. And, after the
coupling 150 passes the drive shaft 180, the receiving
surface 150f or the projection 150d of conical shape
of the coupling 150 contacts to the free end portion
180b or the pin 182 of the drive shaft 180. And, it
inclines in response to the rotation of the rotary C
so that the axis L2 becomes parallel to the axis Ll
(Figure 22 (c)). And, finally, the position of the
cartridge B is determined relative to the apparatus

main assembly A. More particularly, the rotary C stops.

Under the present circumstances, the drive shaft 180
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is substantially co-axial with the axis LI. And, the
coupling 150 and the drive shaft 180 are engaged with

weawh/1oisher (Figure 22 (d) ). Mre particul ar | BCT/9#008/056259

recess 150z covers the fre@3end portion 180b. By this,
the rotational force is enabled to be stably
transmtted fromthe drive shaft 180 to the coupling
150. In addition, at this time, the pin 152 is in the
opening 150y (Figure 6 (b) ), -and the pin 182 is in
e ene rdecel ponenonsiashk. 195 26 sseposhbent 1Y vien
the coupling 150 starts the engagenent with the drive
zhadl 180D eaehdeiber shafarel o hts A rdddy rigtatGwgling
For this reason, the coupling 150 begi ns the rotaéion

1 poreds areY5S FowBvERS MRERCRYRITRTVE SRAFt2180°7 51"
Lesked el er Loms Chob e £ IRR TR A e ol g
I e B L R e
CRESEATEMENeheL DR SraBered) 10 AR Al posi e

refore.ohpe; fQuURkbngs19A-can-herendagrd pekative to
%ﬁg’d?ﬁ%ecghgf% ?80 cor?esp%ndiﬁgly to the ?otation of

éH?a&@héh% Qh?ﬁlhBepSQﬂﬁhbﬂgtéﬁgrﬁethéerbﬁatﬁnhag,
wi thout interfering with the drive shaft 180

feoupl tRghsmikutihbhennpueart hestéhgagi njeopekati eniof L2
the coupling 150 descri bed above is possible
tegandkessatahlly co-axial with the axis Ll. And, the
coupling 150 and the drive shaft 180 are engaged with
each other (Figure 22 (d)). More particularly, the
recess 150z covers the free end portion 180b. By this,
the rotational force is enabled to be stably
transmitted from the drive shaft 180 to the coupling
150. In addition, at this time, the pin 152 is in the
opening 150g (Figure 6 (b)), and the pin 182 is in the
entrance portion 150k.

In this embodiment, when the coupling 150
starts the engagement with the drive shaft 180, the
drive shaft 180 is already rotating. For this reason,
the coupling 150 begins the rotation immediétely.
However, when the drive shaft 180 is at rest at the
time of the engagement with the drive shaft 180 of the
coupling 150, the coupling member 150 stands by with

the rotatable state, when the pin 182 is present in

the entrance portion 150k.
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t he phase difference between the drive shaft 180 and
the coupling 150. Referring to Figure 14 and Figure
wQ@Xostkms7glescri ption will be nmade as to the pheGEJIP2008/056259
di fference between the couphing and the drive shaft.
Figure 23 illustrates the phases of the coupling and
the drive shaft. In Figure 23 (a), the pin 182 and the
driving shaft receiving surface 15Cf of the coupling
150 oppose relative to each other in the upstreamwth
respect Re hhe boeatdenaribpeeberonnxaforet haceetrdiyd
In Figure 23 (b) , the pin 182 and the projection 15Cd
tof thves couptd HreIB0 opposeirking | 10 t° PR . In
Figure 23 (c) , the free end portion _180b of .the qﬁkye
shbAtendte N prafettibn G He TO8uFIGRS 150

| ati t h ot her. . Fi 2 , th
FHRE et o oFF THOD A HES (LRI Y PRy St T &k 1501
f th i ' h :
e A S S
HEG R (e Col s ot ed
TRlBL 08 Sl Pt T b A e SR b e terina

ﬂ&‘x‘”&‘hé?’%rwe@ SOMPL I 180 1900451 Phypt abl e in the

nounting direction X 4 irrespective of the phase of
the developweRt-mshafl t +h23 etighlyingspeetratachhef the-

rotational direction X 4 . In addition, the downstream
toepglend posi ikooribOAl absvposst posedbla thgardless of
developing roller 110 side fromthe drive shaft
frheepkade180bBeranthebebvaenohhe diieet fbafhol8Pepaded
irrespective of the phase difference between the drive
thaf totgdiaadlPfe Referring to Figure 14 and Figure 23,
the description will be made as to the phase
difference between the coupling and the drive shaft.
Figure 23 illustrates the phases of the coupling and
the drive shaft. 1In Figure 23 (a), the pin 182 and the
driving shaft receiving surface 150f of the coupling
150 oppose relative to each other in the upstream with
respect to the rotational direction X4 of the rotary.
In Figure 23 (b), the pin 182 and the projection 150d
of the coupling 150 oppose relative to each other. In
Figure 23 (c), the free end portion 180b of the drive
shaft and the projection 150d of the coupling 150
oppose relative to each other. In Figure 23 (d), the
free end portion 180b and the receiving surface 150f
of the coupling oppose relative to each other. As

shown in Figure 14, the coupling 150 is mounted

pivotably in all the directions relative to the
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coupling 150. In addition, the inclination angle of
the coupling 150 is set so that the upstreamfree end
w@omstimsm 150A2 positions in the pin 182 side PEyaIredos/056259
the drive shaft free-end 189b3 in the rotationa
direction X4 . Wth such a setting, the downstream
free end position 150Al in the rotational direction X4
passes by the drive shaft free-end 180b3 in response
to the rotating operation of the rotary C. And, in
dehve logsesraf Fafur 6583 (&pr, thie dPPSPRg SFafhown in
receiving surface 150 contacts to the pin 182. In the
Riaswoof2Fi dire eg)ng k3 iy 6lediadn-eL5e tacts

to the pin 182. In the c f Fi 3 h
o] et &%Q%?P%H‘i%clt%ra;%%)%‘%e? & e é@h?eoutnoﬁéﬂ“b‘?
n e case 0 [ 2. d i Vi .
%ﬁw@w&@wéﬁﬁw@%%%%%ﬁ%%W%%%ﬁ*
ition e [ L i tJ [
ST i ok 2R TR AR A B R B OB,

Jorae)  or fﬁé&eggjhw;gﬂseﬁaeoﬁ&g afy Gid AN Eop iy FHEYer

engage W coupling) . For thi's reason,

116 eoRgeUE ¥ ofnd Ner PRasen Ll [erancenbetveon Lheuds | ve
shaft 180 and the coupling 150 or between the coupling

450, @nsh 4 heq devet oprremdt shaf 4+ 4531 rt dgye catvengagehe
with each other. Referring to Figure 24, the

PIi8d | enefefonce beansan tthagdopes ashaft i h8@ hendaslkee of
the rotation of the developing roller 110 will be
desslibedl 5The T iadsisham, 86 riotdtien tisgetanglaih
the e e Eae:920) SN0 NS A eRran 2L &t
position 150A2 positions in the pin 182 side beyond
the drive shaft free-end 180b3 in the rotational
direction X4. With such a setting, the downstream free
end position 150A1 in the rotational direction X4
passes by the drive shaft free-end 180b3 in response
to the rotating operation of the rotary C. And, in the
case of Figure 23 (a), the driving shaft receiving
surface 150f contacts to the pin 182. In the case of
Figure 23 (b), the projection 150d contacts to the pin
182. 1In the case of Figure 23 (c), the projection 150d
contacts to the free end portion 180b. In the case of
Figure 23 (d), the receiving surface 150f contacts to
the free end portion 180b. In addition, the axis L2
approaches to the position in parallel with the axis

L1l by the contact force (urging force) produced when

the rotary C rotates, and they engage with each other
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w@poosni7srshe rot ati onal

rotational force received fromthe notor 64 . And, the
pins 182 integral with the drive shaft 180 contact to

150e4 of the coupling 150. 7®& this, the coupling 150
rotates. The coupling 150 further rotates. By this,
the rotational force transmtting surface 15Cn 1 or
150h2 of the coupling 150 contacts to the pin 155
integral with the devel opnment shaft 153. Then, the
(obablong) . f dfooe tdfist eagonve ighraisperd Vicoodt dd1 fdrase
devel oping roller 110 through the coupling 150 and the
diefé vpnentbshieden 1532 drieeldshabh, 18hernd ehend
portion 153b of the devel opnent shaft égs i's contacted
coupheng et vPRGOREY &R et NS CFOUEhERY r kel e poiti on
180b_of the drive sgg;t éSO IS contacted.%glthe other
derel oPAGNEuPRAtE 186r. TBYYt ARE, SPREYSoliniShg 5

positioned correctly (Figure,22d),. hcwl.arly,
t he coup%@ﬁ&rf%@gigop §ﬁtangé’t%hﬁhgggnggkéﬁa#€§f§O
the.recess 15 ring.1he € ENe POLLE 9P 4806 £
E%aPﬁ?§£§%ﬁ%,O%@é%€?¥st%£ %&?sc%%ga%g t he axrs_tl a?e
§RQE$@@E188Eﬁ§a§b§hef”ﬁmoe@§flOE@eHesEPEbQQUp|THK)dﬁiﬁe
can rotate w thout applying the large load to the
QHXF£°E§EHEO§99EE 153c8ndrt herdrive gbatt (A80ibylt he
smal |l inclination of the coupling 150. For this
g§§§9n18§V§ﬂ thet Rerdetyensbaf k8188 and Fhgure by the
evel opnent shaft 153 deviate from each ot her by
sbicght opadi fbenedeeicatived Gtomheheampkpdge4B difedit othe
the rotation of the rotary C
pins 182 integral with the drive shaft 180 contact to

any of the rotational force receiving surfaces 150el-
150e4 of the coupling 150. By this, the coupling 150
rotates. The coupling 150 further rotates. By this,
the rotational force transmitting surface 150h 1 or

150h2 of the coupling 150 contacts to the pin 155

| integral with the development shaft 153. Then, the

rotational force of the drive shaft 180 rotates the
developing roller 110 through the coupling 150 and the
development shaft 153.

In addition, the free end portion 153b of the
development shaft 153 is contacted to the receiving
surface 150i. The free end portion 180b of the drive
shaft 180 is contacted to the receiving surface 150f.
By this, the coupling 150 is positioned correctly
(Figure 22d). More particularly, the coupling 150 is

positioned to the drive shaft 180 by the recess 150z

force receiving surfaceRCLH2008/056259
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the coupling 150 can transmit the rotational force
snmoothly. This is one of the remarkable effects

wa@emendismgyy to an enbodi nent of the coupling of P€TI&P2008/056259

present invention. Referring to Figure 25, the
description wll be made about the di sengagi ng
operation of the coupling 150 fromthe drive shaft 180
in response to the novenent of the cartridge B from
the predetermn ned position (devel oping EQSi tion) b¥,
ddves riotargheC frsteatansy dartied 9 -di AEctNdf. tFMEst SVERe
p sition of each of the pin 182 at the ti of the
idartthrd cgel { B)3 g g o rasr® Heh pried stBH 535 ti on

w |l be described. After the inmage for ion finishes,
%3t Wi iR thsom ik Cfodlrpgglﬂf%gfgg%sccaﬂ pliolncoaﬁc,%
the pin 182 is pasitioned at any t of i ng
W Elepit aﬁ&éiﬁd}f i O 1B fjlOfs‘gktzf’( |eguc%éevtb?§&.ﬁeq{,&dnd,
the_pi 55 is ,pbositioned i i 150914 or
Sl%‘"t‘)@g.fﬁ%ea%‘%s%% p‘%%‘gevm&f%‘{%e%rﬁggcgpwt respect to
the, operatio | SeNgRGL NG dde GeuPhing 1BG dorgmetee
ldr}ﬂ/legasélgﬁ @%SE?% ?ﬁkgrre?ati on with the operation of

Bwi Lichi ;10 Lihernexto devel ORk NG eaT dprhsige Ehaft ers3 he
I mage formng operation using the cartridge is

sopphetegdrohnedibie staée mheseidihe posation deviaheon
devel opnent shaft 153 has stopped, the axis L2 is

of the cartridge B due to the rotation of the rotary C,
the coupling 150 can transmit the rotational force
smoothly.

This is one of the remarkable effects
according to an embodiment of the coupling of the
present invention.

Referring to Figure 25, the description will
be made about the disengaging operation of the
coupling 150 from the drive shaft 180 in response to
the movement of the cartridge B from the predetermined
position (developing position) by the rotary C
rotating in the one direction.

First, the pesition of each of the pin 182 at
the time of the cartridge (B) moving from the
predetermined position will be described. After the
image formation finishes, as will Dbe apparent from the
foregoing description, the pin 182 is positioned at
any two of the entering or entrance portions 150kl-

150k4 (Figure 6). And, the pin 155 is positioned in
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substantially co-axial relative to the axis LI in the
coupling 150 (rotational force transmtting angul ar

w@omstimsng . And, the devel opnent shaft 153 nOREBJIR2008/056259

the di smounting direction X8b with the cartridge (B)
and the receiving surface 150F or the projection 15Qd
in the upstreamw th respect to the rotational
direction of the rotary is brought into contact to the
free end portion 180b of the drive shaft 180 or the
tien o8I GW0e1254) 15087%d, the axis L2 begins to
incline toward the upstreamw th respect. to the

rot at i onaie die eE RN YR Hure FhyI§h HgFRECE to

directi on of

i nclj.nation s the opposite fr, hat ,of
e GRRAATHAT G O IHSCOTH 195 LROTAE The 10 rié Bt e
ngagenen fo the caouplin 50 W _t.h .t driv ft
TR AT b esbo o3 e el eshint! Sh pEFiH of
ves,; while e%@féf 56 £ RGN 5L 30AR Wik
S;%Lstp%}: n\@oécf htg@ré]ta |()C§637I@lc§j|rp§ec ion Xl4d|22 kept in
G e Ly (R JdeR e oY i dB8ah- e is
the otac%ﬁlq{lcl)lna dc%eration of the rotary C%And, in the
@thS1 diaq t he upstream free end portion 150 A 3
inclines to the free end 180b3 of the drive shaft
(Figure 25 {8} 3tadedywhénethhs sbatejiothocrotipéi ng 150
is passed by the drive shaft 180, contacting to the
deeel e B i {1 il eha25 (thpped, Thuss aties dedipld ng
150 noves fromthe rotation of for transmitting,
sutopit @t pokl 1 | o aolahe el seitadenegme FExhdut dm the
position, so that a part (upstreamfree-end
coupling 150 (rotational force transmitting angular

position). And, the development shaft 153 moves in the
dismounting direction X6 with the cartridge (B), and
the receiving surface 150f or the projection 150d in
the upstream wifh respect to the rotational direction
of the rotary is brought into contact to the free end
portion 180b of the drive shaft 180 or the pin 182
(Figure 25a). And, the axis L2 begins to incline
toward the upstream with respect to the rotational
direction X4 (Figure 25 (b)). This direction of
inclination is the opposite from that of the
inclination of the coupling 150 at the time of the
engagement of the coupling 150 with the drive shaft
180, with respect to the development axis 153. It
moves, while the upstream free end portion 150A2 with
respect to the rotational direction X4 is kept in

contact with the free end portion 180b by the
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portion 150A2) of the coupling 150 positioned upstream
of the drive shaft 180 with respect to the rotationa

wa@leoosatiseh X 4 is permitted to circunvent the PBCT/¥2008/056259

shaft 180. Therefore, the cartridge B noves in
accordance with the rotation of the rotary Cto the
position of shown in Figure 21. In addition, before
the conpletion of the one-full rotation of the rotary
C, the coupling 150 (the axis LI) inclines toward
covist oeain eperetespert the aretanit iGnal Aadr eéhi 6ASX 4
by an unshown neans. In other words, the coupling 150
Frolve sl r ore heP ol 5oty alfere AR BFOhok? § ioh IRFtiHes
pre- engagenent anpgul ar position, By this, after t
FOLERY Creonpiet b0h] ©Bridht BT Toi St o, (HHEEDUR | ng
50, is_.in the at e engageable wth.the .qrijve shaft
i%b).'AAé‘% D B 5 rf %%@rirl&ge g’udngls passed

d | pti t.h f -

Booret ohrthe EOUEF I Ry 1e ety T TR B g T
| - I f the di [ I
e a2 TS Fhlanse i1 s preforable that the

L83 ENgAGERBRL L BRGUL 86 ROSLS | PRoh StisEt rHed of ehand sareh
that during the enhgagenent operation of the coupling,

thendhstancg Hetuesn HHSiupshreaniis eg: eatgdfement of
position 150AI with respect to the rotationa

ghgechiopoXdt hod, t be thee-endadB0b3ootrete frevecshaft
is relatively longer (Figure 22b) . This is done in
consider 25 0b7) obft hiee decrepsinnal S® opesdntenef gpetream
of the drive shaft 180 with respect to the rotational
direction X4 is permitted to circumvent the drive
shaft 180. Therefore, the cartridge B moves in
accordance with the rotation of the rotary C to the
position.of shown in Figure 21. In addition, before
the completion of the one-full rotation of the rotary
C, the coupling 150 (the axis Ll) inclines toward
downstream with respect to a rotational direction X4

by an unshown means. In other words, the coupling 150

moves from the disengagement angular position to the

pre-engagement angular position. By this, after the

rotary C completes its one-full rotation, the coupling
150 is in the state engageable with the drive shaft
180.

As will be apparent from the foregoing
descripfion, the angle of the pre-engagement angular

position the coupling 150 relative to the axis L1 is
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wOowRaR/111828 r ot ati on of the rotary C position.

parts. On the contrary, at the tinme of the coupling
di sengagenent, the axis L2 inclines in interrelation

t he downstream pre-end por8don 150A2 of the coupling
150 A 3 noves along the free end portion 180b3 the
drive shaft. In other words, the downstream free-end
position 180A2 with respect to the rotationa

direction X4 and the free end portion 180b3 are
$abgeanthahl yhal bgaéd oft hheadhsenBesing ang@piastion
of the axis LI (Fiqure 25 (c) ). In addition, when the
eeapring- 1500 HF skh UF9 ob the RIFFLRTIME? t B, thte
di sengagenent i s possible |rrespect|vg gf t he

BF F1 EREAGETBBE WEBHILAE BBEPFiAY 1505&hd Fﬁ@rﬁﬁﬁnaséPcﬁ

he r ot t i ona

gpﬁgoﬁgffgﬂgkgﬁgﬁPa?gs8§P SReor LS Boupl FngCTBY Phe
IR 5P BB 8 By b o el 7 150 1

e mhe cartr

gBB&E%gntesbaﬁ QE@QGF%EFEE%dtB°§hE'QBt%Elkﬂﬁl

pparatusmai n assenb the position opposed to

HE?eE@QEﬁSRQSbBHV%h@rE@Eerehﬁelgg%9|b&gtkéod&ﬁ%glﬁﬁéft
the transm ssion of the rotational force fromthe

desi ve1shakt1380onaed i(Figotat esb)l.n addstiendohbein
pr e- engagenent angul ar position of the coupling 150 is
tbesadgubat oposift icae dinedsabeky beflerencke ofoupki ng
150 is brought into engagenent with the drive shaft
pa8@tisn t e phacesstoarﬂnu@tlh@eobematoﬁnth@ chepling

predet erm ned position in _accordance
disengagement, the axis L2 inclines in interrelation

with the rotation of the rotary C position. Therefore,
the downstream pre-end portion 150A2 of the coupling
150 A3 moves along the free end portion 180b3 the
drive shaft. In other words, the downstream free-end
position 180A2 with respect to the rotational
direction X4 and the free end portion 180b3 are
substantially aligned with each other in a direction
of the axis L1(Figure 25 (c¢)). In addition, when the
coupling 150 disengages from the drive shaft 180, the
disengagement 1is possible irrespective of the phase
difference between the coupling 150 and the pin 182.

As shown in Figure 22, in the rotational force
transmitting angular position of the coupling 150, the
angle relative to the axis L1 of the coupling 150 is
such tﬁat in the state where thé cartridge (B) is

mounted to the predetermined position of the apparatus

TPET/ 8320084056259
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with the rotation of the rotary C. In addition, the
di sengagi ng angul ar position of the coupling 150 is

wo bh@santgos ar position relative to the axis LI PET/#008/056259

coupling 150 at the time ofsi1t he di sengagenent of the
cartridge (B) fromthe drive shaft 180, in the process
of the cartridge B noving fromthe predeterm ned
position in accordance with the rotation of the rotary
C. In the pre-engagenent angular position or the
dasengagemglangl afthespesshi orhernagkestheth2 and

bet a3 which the axis L2 makes with the axis LI are
PapgerchRahivRedanll e BBEaFOWRLERIt heVaxPSeLICFakEs

wth the axis LI |n the rotatio force transmttin
EHEB?QFSEéQPtPSnt R §OF6Fl?ﬂ@laEBFSetﬁ§?§ §he ragarge

SRaPL hEbarf FhectEhsrs 2&31%2”‘823:2‘2? the smeoth
ThOERMLRELED She' BFerRhBRLENGLLT ORGRLLE BOCTIRLLoBET,
%Rgo gﬁglaﬂ ﬁ%obﬁgaghéggneﬁ&§§ ﬁBE§t£6H9§mHEd§QQEEy20

rees is prefera been descri bed

B@E%&eb%ﬁgr%ou hengoupbi RY beoNpHet ahky BRYALedche the
axis LI d, the coupling 150 inclines in accordance

whith lth@ asﬁhatel eRa@t the ratany Ereckbsubfi abentengng
with the drive shaft. Here, according to the
abevetdesctibetdecephadehentniokdt bespitésentini azeptdence
even if the

with the rotation of the rotary C.

In addition, the disengaging angular position of the
coupling 150 is the angular position relative to the
axis L1 of the coupling 150 at the time of the
disengagement of the cartridge (B) from the drive
shaft 180, in the process of the cartridge B moving
from the predetermined position in accordance with the
rotation of the rotary C.

In the pre-engagement angular position or the
disengaging angular position, the angles betaZ and
beta3 which the axis L2 makes with the axis L1 are
larger than the angle betal which the axis L2 makes
with the axis Ll in the rotational force transmitting
angular position. As for the angle theta 1, 0 degree
is preferable. However, in this embodiment, if the
angle betal is less than about 15 degrees, the smooth

transmission of the rotational force is accomplished.

This is also one of the effects of this embodiment. As
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cartridge B (developing roller 110) noves in response
to the novenent of the rotary Cin one direction which

w0 goosabsrant i al |y perpendi cul ar to the directiPCT/af20041056259

axis L3 of the drive shaft 8180, the drum coupling
menber 150 can acconplish the coupling (engagenent)
and the di sengagenent relative to the drive 'shaft

180. This is because the drum coupling nmenber 150
according to an enbodi nent of the present invention
tan thkeantiéesobatidnandfetedt rensnrengagoangnrar 20
posi tion, the pre-engagenent angul ar position, and the
di 88ngagragsahguPartpsaPtfon. Here, as has been

descri bed hereinbefore, th ro%gtion %ﬁforce
transni t BiSngan AR G5GSE E’Gﬁl ' r?ﬁél% GCar H58si ti on
of t?e drum coupl i menbe ‘SE f trapsmitti h
POER Bl °f 674 FOrYT BPARFR tReCHBVBrOB HY: r oPfr Coe
10069, Lhegeyalophng Q! Lero 140, dhe. presfooagenent
n t

Sﬁaﬁ é?gpggﬁtﬁgﬁggée?h%8p95|?lon ?ncﬁ%ned ﬁron1tﬁg &
bet 8hE0DBLLGr eeli RASHL LhDG, 209LhAT ROA! EhaNdr a0l

ichis the angular position of the drum coupling
grgieer 150 before the drum coupling menber 150 engages
with the rotational force applying portion. The
_di SeﬂgagiH&ea;n@deﬁfrdeﬁj tdoOMt hieS albldverepeRiddrdmeashi ch is
inclined away fromthe preengagenent angul ar position
Embodtihentobdt itapapbrkeene fnaashibdhj ngvangulfathe
position and which is the angul ar position of the drum
ceupkidgenBridevesoprfiog rhéldruml0) moves in response
to the movement of the rotary C in one direction which
is substantially perpendicular to the direction of the
axis L3 of the drive shaft 180, the drum coupling
member 150 can accomplish the coupling (engagement)
and the disengagement relative to the drive ‘'shaft 180.
This is because the drum coupling member 150 according
to an embodiment of the present invention can take the
rotational force transmitting angular position, the
pre-engagement angular position, and the disengaging
angular position.

Here, as has been described hereinbefore, the
rotational force transmitting angular position is the
angular position of the drum coupling member 150 for
transmitting the rotational force for rotating the
developing roller 110 to the developing roller 110.

The pre-engagement angular position is the

position inclined from the rotational force
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coupling menber 150 to di sengage fromthe drive shaft
180. In the above descri bed description, at the tine

w@booshe7sdd sengagenent, the upstream recei vi ng BUF/IR2068/056259

15O° or the upstream projesdsion 150d contacts with the
free end portion 180b of the drive shaft 180 in
interrelation with the rotation of the rotary C. By
this, it has been described that the axis L2 inclines
tomard the upstreamin the rotational direction X4.
Homeselttingt aAngubabodpabhiont hiadj ¥hihel ihevieabl e.

For exanple, a toggle spring (elastic materia
9navﬂaédpaa}5é@ﬁtogothﬁedFE@a?9UPh}%9uﬁ?%?e¥hégo

pl th t h_ that at t '
ggPﬁéngBEpPFﬂﬂ e%gé&iﬁ%nﬁéﬁ@%i b my0fer SevbrBatikee

¥a%. i gomngtreai1 . otat|onal direction X4
F% ati9BetorPhe“cotp Vﬁﬁg gf 1&"time of the

di t. f ot I , d th
Cotat L on F oo S gt IR0 ke Lhe

QBQQHSSHtQH@EH EQelHBﬁiﬁéé”thytB?oﬁokﬁé'99@L

Irection X4 to the coupling contrarily to the case of

EH@a@@ﬁ@ﬁ%nEHbuﬂﬁrtESSEHB@E'@Boﬁfthél§ot§ggbﬁa$pfbﬁge
Théréfore, at "'the tinme of the coupling di sengagenent,

thanepsteeam regeilvicngosticfaneahBOhacht he phej eayiibar
15Qd in the rotational direction X4, and the free end
postitann18@btbt tiremdrbuplshgf methBOrai&Ondbrcoheadtad
to each other, and the coupling disengages fromthe
dpupé ishafiemben dbRekowdidsnoagel 6ngnasheheraxpsshatisf
t he coupling

180.

In the above described description, at the
time of the disengagement, the upstream receiving
surface 150f or the upstream projection 150d contacts
with the free end portion 180b of the drive shaft 180
in interrelation with the rotation of the rotary C. By
this, it has been described that the axis L2 inclines
toward the upstream in the rotational direction X4.
However, in this embodiment, this is not inevitable.
For example, a toggle spring (elastic material) is
provided adjacent to the rotary fulcrum of the
coupling. And, the structure is such that at the time
of the coupling engagement, the urging force produces
toward the downstream in the rotational direction X4
relative to the coupling. At the time of the

disengagement of the coupling, corresponding to the

rotation of the rotary C, the urging force is produced
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150 inclines in response to the rotation of the rotary
C, any neans is usable. In addition, by the tine

wo pasedimrel y before the coupling 150 engages weaTiJR2068/056259

drive shaft 180, the coupligimng is inclined so that the
driven portion 150a of the coupling faces toward the
downstreamin the rotational direction X 4 . In other
words, the coupling is beforehand placed in the state
of the pre-engagenment angul ar position. For th

pavpodethanyprrbansni AnERbedraBationat §éaaCt§°Hs§6IEO
Here, referring to Figure 26, the description will be
Fhdecabbuinpedaptranioy tRethEnEaRAi ch FE@ PREgaement

f d I
e%gﬁéh%ﬁpf CEPGuPE B0 Fs 01 i RB-CRirt TROW RO Tne®
t d I
wiEn 'a%fefén%ﬂe GorPgaRs % 2paRhelhs TR0, pERcEean
requkre
R e A R S S

&}B%%‘cﬁoﬁ ' 'd' E&éE!&EBh”QAf obakl QBeOffrteee@%\ﬂebe@t%n 180D

er an In Figure 26, timngs of rotation

@dtﬁkoﬁﬂ¥§é'E%é?ﬁ”ﬂ&ﬂ“dﬁkrﬂ&ﬂfﬁoﬁﬁéﬁﬁédst@t@atm other,
mhlch t he devel opi ng apparatus (cartridge) is in a

RaAE tpesicbiu@n iugt di stheadevelfepmngheokirérer eteiftes o

i mage formation start signal to effect devel opnent for
bithetr ewlrals, ( yel Lowgi Aegehkormatsi 68) odndhee velupgriant
for a second color (magenta inage formation) . Wth
L&Specclimesubseqespongey &copirente thgi ophiofd tagd rotary

fourth colors , .
C, any means is usable. In addition, by the time

immediately before the coupling 150 engages with the
drive shaft 180, the coupling is inclined so that the
driven portion 150a of the coupling faces toward the
downstream in the rotational direction X4. In other
words, the coupling is beforehand placed in the state
of the pre-engagement angular position. For this
purpose, any means in Embodiment 2 et seqq is usable.

Here, referring to Figure 26, the description
will be made about reduction of the time which the
image formation (development) requires in the present
embodiment. Figure 26 is a timing chart showing the
rotation of the developing roller and so on.

Here, with reference to Figure 26, reduction
in time required for image formation (development) in
this embodiment will be descrieed. Figure 26 is a

timing chart for illustrating rotation of the
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(cyan image formati on and bl ack i nage formation) |,
illustration is omtted due to redundant expl anati on.

wo pooBhis7&nbodi ment, as descri bed above, the ePQEI2008/056259

operation between the drivisig shaft 180 and the
coupling 150 is conpleted during the rotation of the
rotary C or imedi ately after the stop of the rotation
of the rotary C. During or inmediately after the stop
of the rotation of the rotary C, the engagi ng

e latp omng of ot her coupl iy W5 Wi th the driving shaft
180 is conpleted. Then, the developing,roller 110 is
pl aced | AnaFietacabPe $LBLBIBrOFfsTPHRELRH. 2#Haf *PB, Ofn

th where the driying shaft 180 has. al ready b
Wt AT LEF 616 1hel Soupl P 156 Goes” | b An- Shgagi ng
ti ith the drivi ft 180, t I ;
& o P stmdn ST Wl | ERROIRTg Wi T Phe chomgenent 0
i th the driyvi f . i
Fi P ot P BN e TR Frenee TRTRRPL08 vhere

£$§m9£igﬁth§P@f%ig§91i§08épp@@9,déosygyﬁéﬁagfaéofiﬁst
S el n

opped wi t hout g rotated even when t he engagenent

9&1&9%99@&@«%&&@ b 1ha t hen Ar i vé nge sb26pmdBO £6r a
conpl eted. Wien the driving shaft 180 starts rotation

bbeosQupbing 1BAgshast smage atbomat Toen, tihetldevedmpitng
roller 110 starts rotation. In either case, according
te thbscqubndi dentlopmemts Assenbiydsadd forathngolors
force transmtting menber (e.g., the main
asgenbiyagedéocnaplpnginilsbhackr egageedorBabéchdved
forward and back in the axial ,
illustration is omitted due to redundant explanation.

In this embodiment, as described above, the
engaging operation between the driving shaft 180 and
the coupling 150 is completed during the rotation of
the rotary C or immediately after the stop of the
rotation of the rotary C. During or immediately after
the stop of the rotation of the rotary C, the engaging
operation of the coupling 150 with the driving shaft
180 is completed. Then, the developing roller 110 is
placed in a rotatable state or is rotated.

That is, in the case where the driving shaft
180 has already been rotated before the coupling 150
goes into an engaging operation with the driving shaft
180, the coupling 150 starts rotation simultaneously
with the engagement with the driving shaft 180. Then,

the developing roller 110 starts rotation. Further, in

the case where the driving shaft 180 is stopped, the
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line direction. In this enbodinent, the driving shaft
180 has already been rotated before the coupling 150

W@o@s/11787%9 t he engagi ng operation with the driRCTEP2008/056259

shaft 180. Accordingly, inmgge formation can be started
qui ckly. Therefore, conpared with the case where the
driving shaft 180 is stopped, the tinme required for

i mage formation can be further reduced. Further, in
this enbodinent, in the rotating state of the dr|V|ng
shiapi180] 58 hes coupped W£IhQ%#lQﬁ#%@s@@%ﬁ@%ﬂeﬂv¢Wonw
the driving shaft 180. Accordingly, in '
ehdodt e nengagrnelrf @ hgtRPafeun Bngmjﬁ%l ‘%Jotlho?h%e

WhSE el S AP0 4
That to th | n.t hi .
AEREEE LR NED RS S L R S
' d,f he d f [
Shesnope o IRANe Lyiog ShalLoton, Leisepsglive

Is also gne $&h%§e Eggarﬁégb%dgkge%ﬁstﬂﬁst@h%odlment

enbodi men her eaf ter, steps of “rotary (devel opi ng

%0h5§ﬁ)a998ﬁ9§ +s¥§é|9$téﬂﬁﬂ§ torpat t panshot BiNg
devel oping roller) separation, and devel oping roller

ﬁ@ﬁBEkOWeSQOF 8he Refihossedmbhytbisecotdapling) is not
Si mul taneously with the start of rotation of the
retakyedatdi bengagedgfopeaati andobatheivotpéi agial t he
cartridge fromthe driving shaft of the apparatus main
line direction.

In this embodiment, the driving shaft 180 has
already been rotated before the coupling 150 goes into
the engaging operation with the driving shaft 180.
Accordingly, image formation can be started quickly.
Therefore, compared with the case where the driving
shaft 180 is stopped, the time required for image
formation can be further reduced.

Further, in this embodiment, in the rotating
state of the driving shaft 180, the coupling 150 can
be disconnected from the driving shaft 180.

Accordingly, in this embodiment, the driving
shaft 180 may also not be rotated or stopped in order
that the coupling 150 is engaged with or disengaged
from the driving shaft.

That is, according to the coupling 150 in this

embodiment, the coupling 150 can be engaged with and

disengaged from the driving shaft 180, irrespective of
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assenbly is perforned to prepare for a devel opi ng
operation for the second color. That is, in this

wersdimsent , the engagi ng and di sengagi ng operBCT/arR0ed 056259

the coupling can be perforsed in interrelation with
the rotation of the rotary. Accordingly, it is
possible to shorten a necessary tine interval between
the first col or devel opnent and the second col or
devel opnent. Simlarly, time intervals between the
sbeondteblion devetopnefitthaddrheingi paépbl 680. This 1s
devel opnent, between the third col or devel opnent  and
gheof onet Rfcbher rgeeskephenefIpet fetfi FRéSheRROIIMENt.
position and the first col or_ devel opnent, _.and bet ween
the four tHhezsiadit devalteprett R He (t‘%ﬁ@lﬁéﬁntgi on can
al so be reduced. Ac rdinﬁlgé % ting.requir%d for
5Btafhi nGOREGTor YPmugl ofitdsheataR pe Pedided.
This is also_o of the. r rkab e t hj
I3t heRr IR e P ok "Ca RSP h: 29 SndoRrgupanggtbgtes
LEL lLe_ o el opper wll be
ggg%&?%@dg{%ggﬁﬁg gskggrgggengggg%végéggﬁ/of menber s

an guRd shae developrerheshable birgubeaR8ohl bustrates a
characteristiC portion in Figure 27 . In the foregoing

desarhht bons skhgalfieg epératibheotevakoparpl iagabt ikhe
a spherical surface, and the coupling is contacted to
thetspheel Ealons thicacde ivhegeshafiHowevehe agppsiawnsi main
Figure 27 (a) and 2 8 (a) , the free end 1153b of the
develbiyents gkeaffiorines3 twapriepare for a developing
operation for the second color.

That is, in this embodiment, the engaging and
disengaging operation of the coupling can be performed
in interrelation with the rotation of the rotary.
Accordingly, it is possible to shorten a necessary
time interval between the first color development and
the second color development. Similarly, time
intervals between the second color development and the
third color development, between the third color
development and the fourth color development, between
the home position and the first color development, and
between the fourth color development and the home
position can also be reduced. Accordingly, a time
required for obtaining a color image on a sheet can be

reduced. This is also one of the remarkable effects of

this embodiment.
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pl anate. An edge portion 1153c of a peripheral surface
thereof contacts to the coupling 150 to rotate the

w@ouphisgs 150. Even with such a structure, thePERIER0082056259

is assuredly pivotable rel&sive to the axis LI. In
addi tion, the processing to the spherical surface is
unnecessary. For this reason, the cost can be reduced.
In the foregoi ng description, another drive
transmssion pin is fixed to the devel opment shaft.
However , Refestidwmy ite Higyre 27 @ i@z 2h) 2 it
may be separate nmenber fromthe el ongated devel opnent
sRdified erpEPlaeél 6pReAtvsharrerds3nafs Yimnber for
supporting a rubber_portion of the devel pping_roll.er
OaRSKORAT . Whg%%i%?o%ﬁ 3 %%%W%‘O%%Jp‘%ﬁn& Jhdrters
1253B .i rqvided co-axially wth the firs

deoungphabt SEHEREPPTSESASRRRY  nob e egrhl TP RO FT B 9%,
the drive.transpissi.ons.fok.. ghng with the coupling
PG5 5B S PR R B s A GRERPRRY " L' L e

i senhanc ' I i : [ i 4 [
ot di g e s G TR BN S ) Mhe WA R of

%%é3§€v%§6pﬁén%ﬂhﬁ59%disTEeggﬁékﬁcaﬁhQuﬁEﬁéleahﬁethe
drive transm tting portion 1253Bd can be increased.

Eveplihgl tisl sontdeveloperiihshaiienbstel ofur$td thereof.
material, it can transmt the torque assuredly. In the
Hogeker, waen shbencauplFiingré507r dhat esdi A8t He)di téet i on
of X8, the drive transm ssion surface 15Ch of the

coepl end ddatBhcrs tbet Hevediopmentanbmiftt lA§3poryi ba

1253Bd of the second drive shaft. \Wen the contact
planate. BAn edge portion 1153c of a peripheral surface

thereof contacts to the coupling 150 to rotate the
coupling 150. Even with such a structure, the axis L2
is assuredly pivotable relative to the axis L1l. In
addition, the processing to the spherical surface is
unnecessary. For this reason, the cost can be reduced.
In the foregoing description, another drive
transmission pin is fixed to the development shaft.
However, as shown in Figure 27 (b) and 28 (b), it may
be separate member from the elongated development
shaft. A first development shaft 1253A is a member for
supporting a rubber portion of the developing roller
(unshown). In addition, a second development shaft
1253B is provided co-axially with the first
development shaft 1253A, and has integrally a rib for
the drive transmissions for eﬁgaging with the coupling

150 1253Bc. In this case, geometrical latitude is
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area is wde at this tine, a stress applied on the rib
1253Bc is small. Therefore, the liability of the

wael20080€780¢ t he coupling and so on is mtigabl ePCT/8P2008/056259

addition, the first devel opment shaft may be the
sinmple netal shaft, and the second devel opnent shaft
may be an integrally nol ded product of the resin
material. In this case, the cost reduction is
acconpl i shed. As shown in Figure 27 (c) and 28 (c)
¢hieanppdshy earndst d865hI noldbna? wfinhelnbeational
force transmtting pin (rotational force receiving
pot ding)andsso ape- f iBasd Wik priessdn t thihey Wi 28d ton
bef orehand into the drive transm ssion holes 135%? 1
5253850521 obe t el @BUPT i ndgf PEIBT O Pfherdl t3die2 (He the

devel t shaft 1353 whi the f . d i
§5v5e! Pranttortig nen F hob Lhadinersn S o1 i oeRRes" bo
' ted, At this ti it f ble.th th
%ﬁ%gg?ﬁglbo??i%k%%%%gg%?é?ﬁgg%gﬁglgé eréfa ?%%ntoethe

f ' sh
L5gs-egs, o1 e 6 e fev ol s o
?ggﬁkéﬂgwﬂ§§og¢é @hﬂﬁiﬁgbel5ﬁyré£§£@§ {hecRENgi388tiHn

S manner beforehand, I't 1s not necessary to

bacggasenthgrsigerphnkhesst andbyrhote 185680cef thbe
coupling 1350 nore than needed. Therefore, the

Ebgpdihy ebnthetsoupl thg dsieshansedmitbiaddpbirohenin

the foregoing description, the inclination of the axis
oP58ha oduphengefohtiodsitvheshaft. When the contact

area is wide at this time, a stress applied on the rib
1253Bc is small. Therefore, the liability of the
damage of the coupling and so on is mitigable. In
addition, the first development shaft may be the
simple metal shaft, and the second development shaft
may be an integrally molded product of the resin
material. In this case, the cost reduction is
accomplished.

As shown in Figure 27 (c) and 28 (c), the
opposite ends 1355al, 1355a2 of the rotational force
transmitting pin (rotational force receiving portion)
1355 are fixed by press-fitting and so on beforehand
into the drive transmission holes 1350g 1 or 1350g2 of
the coupling 1350. Thereafter, the development shaft
1353 which has the free end portion 1353cl, 1353c2
formed into the shape of a slot may be inserted. At

this time, it is preferable that, the engaging portion
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devel opnent shaft free-end. However, as shown in
Figures 27 (d) , 27 (e) , and 28 (d) , it may follow

wao bwsgoisract surface 1457a of the bearing nmenbeeT/IRRBIB/056259

coaxially wth the devel opwent shaft 1453. In this
case, the free end surface 1453b of the devel opnent
shaft 1453 is at the |level conparable as the end
surface of the bearing nenber. And, the rotationa
force transmtting gin (rotational force receiving
pdpbhonf tns3pipropedt sellatdnethe treefend snffReRLION
1453b is inserted into the inside of _the, op ning 145Q§
oenshewedupki hje14svel TRBSRbt 8ffbhat 3Pdr L8 fgrm t

TIPS Bl PbAeE G STIEELMRIG UE,
LSETLTL I EE e g, L)
LRgekaBbLA ko af Lbeocoupling, 1450 -gtevidecon.

g%g%ﬁ%g%¥aﬂﬁBﬁoﬁgiéi@95bBeo@e¥ﬁE°eHﬁﬁ§iﬁBaﬁB5diﬁ@@ély,

nd machining cost can be reduced. |In addition,
shah! aekYedt herspherbea) sus facei @ity her friee engbIdyg

be a nolded resin part which is a separate member. In
gglgngaﬁeedghe.nachlning cost of the shaft can be
reduced. This is because the configuration of the
shaft pr onessati tiyorcutit riheantbsgomgategseription, the
slﬁp[lflgd. In addition, a range of the spherica
surcflacetobrt g shaf exfiseefentienapupé inar foneaSahliet he
machi ni ng cost may be reduced by ,
development shaft free-end. However, as shown 1in
Figures 27 (d), 27 (e), and 28 (d), it may follow the
contact surface 1457a of the bearing member 1457 co-
axially with the development shaft 1453. 1In this case,
the free end surface 1453b of the development shaft
1453 is at the level comparable as the end surface of
the bearing member. And, the rotational force
transmitting pin (rotational force receiving portion)
1453c projected from the free end surface 1453b 1is
inserted into the inside of the opening 1450g of the
coupling 1450. The rotational force is transmitted by
this pin 1453c contacting to the rotational force
transmitting surface (rotational force transmitting
portion) 1450h of the coupling. In this manner, the
contact surface 1457a at the time of the inclination

of the coupling 1450 is provided on the supporting

member 1457. By this, there is no necessity of
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limting the range which requires highly precise
processing. Referring to Figure 29, the description

wawdos/1b78rade about a nodi fied exanpl e of the BPET/¥R2008/056259

shaft. Figure 29 is a perspective view of drive shaft
and devel opnent driving gear. Simlarly to the

devel opnent shaft, it is possible to formthe free end
of the drive shaft 1180 into a flat surface 1180b as
shown in Figure 29 (a) . By this, the configuration of
frvecestriing ithesidmteslormrht havfde WimanfF lebstansarihse
reduced. A pin (rotational force applying portion) is
e ighHate B 1R g efeit@huneral 1182. In addition,
siml arl¥ to the devel ppnent _shaft, the dri Vﬁ

transm t tPngdBoFEPBn 2286LRI1Y0gERS FRYSHECHht BEFERFS
nol ded with the drive shaft. 1280 as. sho i.n Fi.gure 29
a(tb)toi?e V#e%e t%gd??%eb%r%fwo%%eirﬁbefsd]erb Raev% anqplacr % he
drive transmtiing port.io n I

THREG AT FEET Th rne%c%lrles, %ta‘r%%’cggte rgg%gtnﬁzlﬁac%gﬁtbgf

éﬁ&%ﬁ%%iﬂ%&.ﬁ?;@%@ﬁ%&ﬁ R Qur € 29 (L)ise iR eOrder to

nar row t he range e free end portion 1380b of the

(Sejcglriaffl Shaf 161380, c 1o QW ef S sl &Lq aby ther shad tadd e

80c may be decreased than the outer dianmeter of
& @M wardid380ai edhe 1y ericERd RQr ti aAnbBBQYT regui r es
degree of accuracy, in order to determ ne the position
afhé hec£DUpl i Higed unS howe ) slest defcsd-bad atow eoe For thi s
narrowed, and the machining cost may be reduced by
limiting the range which requires highly precise
processing.

Referring to Figure 29, the description will
be made about a modified example .of the drive shaft.
Figure 29 is a perspective view of drive shaft and
development driving gear.

Similarly to the development shaft, it is
possible to form the free end of the drive shaft 1180
into a flat surface 1180b as shown in Figure 29 (a).
By this, the configuration of the shaft is simple, and
the machining cost ban be reduced. A pin (rotational
force applying portion) is designated by the reference
numeral 1182,

In addition, similarly to the development
shaft, the drive transmitting portion 1280cl, 1280cZ

may be integrally molded with the drive shaft 1280 as

shown in Figure 29 (b). When the drive shaft is a
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reason, the surface which requires high degree of
accuracy can be reduced by Iimting the spherica

wo a00ge178My to the contact portion of the coupPCTgR2088/056259

this, the machining cost cam be |owered. In addition,
the unnecessary free end of the spherical surface may
be cut simlarly. In addition, in the foregoing

enbodi nents, in the direction of the axis LI, there is
no play between the developing roller and the
appadedt nss R paassehbeydriHee et rahanpbsi Ry oRPHEL ARt HdY
of the developing roller will be described wth
pespettefoashendinrbesran BRrEhe B I %s Tt GiEn
play exists. In other m?[ds, the coupling 1550 is
BPRUFHEENWFER Bt aperBRILBRFdce 15508, 1550n. As for

the dri haft, fqr. [ d d_i t hr ust

di rect i o by TEOHE 1ot ALSBHS By s, Phe*E5dpitng ARG"
d | opi | Lt ] | t :

the HRVER:PontaF Thecaord BPEtheRorrele PorraRrarss?

%ﬁgfgigggg 31n Bﬂkérmﬁkgmggegeéfr%ggdshﬁfgefﬁéé-end

gure (s a perspective view and a top plan view of

1 Bgoconpli B aLeReasEHIUNEN3EnkSoaRceXRlaflglder of a
perspective view of the drive shaft, the devel opnent

fhaht pagdfdiBBeacoumhe Ngred Snéhovticisn FL3R0E Bdafiges
the rotational force receiving surface 1550 forns an
asgkecabghacburekati ve ptedthetaxistk2min¥héhet hesdrive
shaft 180 rotates in the Tl direction, the pin 182 and
phethecebvphgngurlaseotB50sscontacibed akekeot hepr this

Then, a ‘ .
reason, the surface which requires high degree of

accuracy can be reduced by limiting the spherical
range only to the contact portion of the coupling. By
this, the machining cost can be lowered. In addition,
the unnecessary free end of the spherical surface may
be cut similarly.

In addition, in the foregoing embodiments, in
the direction of the axis L1, there is no play between
the developing roller and the apparatus main assembly.
Here, the positioning method of the developing roller
will be described with respect to the direction of the
axis L1 as to, when play exists. In other words, the
coupling 1550 is provided with a tapered surface 1530e,
1550h. As for the drive shaft, a force is produced in
a thrust direction by the rotation. By this, the
coupling and the developing ?oller are positioned with

respect to the direction of the axis L1. Referring to
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conmponent force is applied in the T2 direction to the
coupling 1550, and the coupling is noved in the T2

wa@lReoea1ises. I n nore detail, the coupling 1550 POW/&R008/056259

until the driving shaft reogiving surface 1550f
(Figure 31a) of the coupling 1550 contacts to the free
end 180b of the drive shaft 180. By this, the position
with respect to the direction of the axis L2 of the
coupling 1550 is determned. In addition, the free end
ABQré s3G spheFigate st f adel s antl t Hee diesFREPIRatR
recei ving surface 1550¢ of the coupling 1550 is a

dom &l surtfigrre Fot ithiss REEERATL IS HEWIA¥EE giPP plan

perpendi cul ar to_the axis L2, the pqsition of the
BEPW et pee i DAURE50E 3FCthe Codihh %) de aﬁble&iﬁq\%ﬂe‘t%

the drive shaft 180 js determ ned,, | ddi,t ]
SROWEF I S g 89360 (E5° ST hES r DAL T onshe roF saropfisnt

orce
r snitting surfacE.§rotational force transmtting

%%?f?bn?ni5 %ﬁ Forns the angl eal pha 6 relative to the

axis L2 he . c 1LY 335501 ot-ates it ttike 41!
directio%?m?ﬁgw%rgﬁsﬁﬁgkfﬁg su? %ée 155Cﬁ an& tﬁé pin

0 e befssdheperds COAPaNEgNE LOpEE bS
%ggfgeg&?%EY%ggT%ﬁgF?gctio% to ?ﬁespin 15%, andpthe

PENat svaOYEdrhe hhesTR2di n@cdn athe Andhvéd hehale el @pnent
shaft 153 noves until the free end 153b of the

devetepnent tabafft d53econbact sheopihelddvehdpibat
bearing surface 1550 (Figure 31b) of the coupling
t6608ivBygt hiisfathelpb8et contafttt he devkl ophent shHagr, 2
153 (devel opi ng
component force is applied in the T2 direction to the
coupling 1550, and the coupling is moved in the T2
direction. In more detail, the coupling 1550 moves
until the driving shaft receiving surface 1550f
(Figure 3la) of the coupling 1550 contacts to the free
end 180b of the drive shaft 180. By this, the position
with respect to the direction of the axis L2 of the
coupling 1550 is determined. In addition, the free end
180b is a spherical surface, and the driving shaft
receiving surface 1550f of the coupling 1550 is a
conic surface. For this reason, in the direction
perpendicular to the axis L2, the position of the
driven portion 1550a of the coupling 1550 relative to
the drive shaft 180 is determined.

In addition, as shown in Figure 30 (c), the

rotational force transmitting surface (rotational

force transmitting portion) 1550h forms the angle
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roller) with respect to the direction of the axis L2
is determned. In addition, the devel opnent beari ng
waroBacs7855G of the coupling 1550 is a coni cCPETIII2A684)56259

and the free end 153b of tlee devel opnent shaft 153 is

t he spherical surface. For this reason, with respect

to the direction perpendicular to the axis L2, the
position of the driving portion 1550b of the coupling
1550 relative to devel opnent shaft 153 is determ ned.
alhena aperelaiglves tw gHe 5k Id phihenatbes ePeptéddso

as to be sufficient for producing the force for, noving

]fj?ir%oe gﬁ%ﬁnﬁ QFgAnng] dttk}fhe gajﬂ %1% J:j?]e, ? d]d}} : rtnq;zIa:{lnscnhjtécnq 1{{;‘9{; °!
?flg???(i: on of t haer?cf ht&TJt]teE?J;jl r ect |q?}ta§g}§w\7?ﬁ%{b E%%er:
e raggg-r;r&ora%ﬁ;ﬁ%r%%dﬁ Pl a8 s | afieion
EOUTT T o B ovi Bad i TR T he (hper rar Broduci ng the

@ﬁ%@%&m force ddt the, didfetionmefedt Ne Aoy ds? urand

the conic sur ace for "determ ning the position in
{_zﬂg girecti@m o5 pendi gal @své Dophen@xsisat? 158y this,

e position in the direction of the axis L2 of the

sonphing endchbedpsi bpeant noédiei di rectfane 15501
per pendi cul ar to the axis can be determ ned
siryht@n@obis| yf theaddipivng 1oH® heByagdursed the
transm ssion of the rotational force can be:
position of the development shaft 153 (developing
roller) with respect to the direction of the axis L2
is determined.

In addition, the development bearing surface
15501 of the coupling 1550 is a conic surface, and the
free end 153b of the development shaft 153 is the
spherical surface. For this reason, with respect to
the direction perpendicular to the axis L2, the
position of the driving portion 1550b of the coupling
1550 relative to development shaft 153 is determined.

The taper angles alpha 5 and alpha 6 are
selected so as to be sufficient for producing the
force for moving the coupling and thé developing
roller in the thrust direction. And, the angles differ
depending on the load. However, if other means for
determining the position of the thrust direction is

provided, the taper angles alpha 5 and alpha 6 may be

small.
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acconplished. This will be described. Wen the
rotational force receiving surface or the rotationa

wo eoose1Bransmi tting surface of the coupling i SPCDIP2008/056259

gi ven the taper angle whiclhshas been descri bed above,
the rotational force transmtting surface or the
rotational force receiving surface of the coupling
inclines due to influence and so on of dinensiona

tol erance, and the conponent force is produced in the
di rect i oFot oppbsi readpReces dpas TN e FEEPRI30) of
the axis L2 . By this, the contact between t

hﬁﬁﬁﬁﬂhﬁﬁQIQKH?ﬁ?r%ﬁﬂﬁk&ﬁ&;%ﬁnﬁ%ﬁ%%Qﬁﬁ1W%ﬁ? {h%nﬁ%ﬂﬁﬂ
force transn1tt|ng surf ce of _the driv g r nsnlsS|on

fmbm ; ‘%Wél%ozﬁsﬁ i TR §C Lﬁoofecoeh ] R LG H T

ove described, structt t

1§V% I +Hﬂ%%éi %? %(ﬁ%#&fﬁ%V$ c%??&ﬁﬂ;t t he .
u |n [ OV

(fegi g(% aper dldtflhelji B%%Q{%oﬁ#&%%%ﬁf% surface. For

c? cﬁg?P %‘éetk?é 1hes taper ghorpul | ith@ idstiReon in

|rec ion axis L2, a part for urging in the

%Héeﬁfféﬁhfgntﬁﬁ 8 SakZs "By be assesbulT D0y Novd athe as

ong as there is no particular description, the case
yher e ot n t hies t @pes €6 suir b @nge it her coni thsurtiace
are formed will be described. Referring to Figure 32,
the wesastprhvmean $1imbet ameleuabput Irhedddanof,orfurther
regul ating the direction of the inclination of the
@@m@te@gtr@mamlselom ¢fhethe rotational force can be
accomplished. This will be described. When the
rotational force receiving surface or the rotational
force transmitting surface of the coupling is not
given the taper angle which has been described above,
the rotational force transmitting surface or the
rotational force receiving surface of the coupling
inclines due to influence and so on of dimensional
tolerance, and the component force is produced in the
direction (opposite direction to T2 of Figure 30) of
the axis L2. By this, the contact between the
rotational force receiving surface and the rotational
force transmitting surface of the drive transmission
pin and the coupling is disturbed. However, with the
above described structure, such the problem is
avoidable.

However, it is not inevitable that the

coupling is provided with both such the retracting
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cartridge for the engagenent between the coupling, and
the drive shaft of the apparatus main assenbly. Figure

W@200881®7%i de view illustrating a major part OPCT/IRE2008/056259

driving side of the cartridge, and Figure 33 is a
sectional view taken along SI-SI of Figure 32. Here,
in order to regulate the inclining direction of the
coupling 150 relative to the cartridge B, the
supporting nmenber (nounting nenber) 1557 is provided
twigdr arredileatiam portinn dBERh SMGaCEE57R2T PHEEPLE,
regul ating portion 1557h 1 or_ 1557h2 is provi ded so
trhatlaae betoms Subst afry YL att dibg gliggetion of

rotational direction X 4 innediately before the
Uiy lehgay g Tl LFOT HE G Y e Held STERChpr Of the

addi tion, the interval D7 thereof is slightl L ar ger.
e TR drart G of B0 GH Ny for oY PSON o e
couplin 0 i D6. B hi t j j

T TP R Mk PinEYoh ) Do 1 e S MRS b Lt
addition o] [ iLs.pivot j :
b POt T St P Pl BphLacd gt Ponsd i

g§q$g§cr'gég§pective of the phase of the devel opnent
shaft, the coupling can be inclined in the regul at ed

di recti onerEherabore, Fibukecoursteasyeboripseoh whel
drive shaft (unshown) into the insertion opening 150m
fornihe shove shafimeshst hercoaphlagindotnechinereion
assuredly. Therefore, they are nore assuredly
engageabhelihat addi bFohhei povhélihoregbihgveeserpei on,
the angle in the pre-engagenent angul ar position of
thetridge for the engagement between the coupling, and
the drive shaft of the apparatus main assembly. Figure
32 is a side view illustrating a major part of the
driving side of the cartridge, and Figure 33 is a
sectional view taken along S7-S7 of Figure 32.

Here, in order to regulate the inclining
direction of the coupling 150 relative to the
cartridge B, the supporting member (mounting member)
1557 is provided with a regulating portion 1557h 1 or
1557h2. This regulating portion 1557h 1 or 1557h2 is
provided so that it becomes substantially parallel to
the rotational direction X4 immediately before the
coupling engages with the drive shaft 180. In addition,
the intervals D7 thereof is slightly larger than outer
diameter of the driving portion 150b of the coupling
150 phi D6. By this, the coupling 150 is pivotable in

the rotational direction X4. In addition, the coupling
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coupling 150 relative to the axis LI is larger than
the angle of the disengagi ng angul ar position (Figure

WQ@2008F17308 € 25) . However, this is not inevitabtBIP2008/056259

Referring to Figure 34, the7description will be made.
Figure 34 is a longitudinal sectional view for
illustrating the nounting process of the coupling. As
shown in Figure 35, in the state of (a) the nounting
process of the coupling in the direction of the axis
id ,pihet alovnsir ealn firee & Points ot S0 & tiHhe
respect to the rotational direction X4 is closer t
detes et gihaft + hd odr ity TSREPR - 18F TEERE L34t i%nal
force applyinqggortioq%%thag the drive shaft. free end

tigpuRags ¢hetRt A"ICRBINC T Fr e Brh Pkt or
1850 ' tacted t he f : ti Al
RS b o SR st (TEFE A ghON | Mopi R d

P T o T80 T Rt Yo et 1o 450 o TR b paee? o
1%11?3 L%%Hfgﬁl o%%ﬁ%%i PRo4s0F the §P1RL Yshdhd, ot hene

ree end positi OAl passes by the free end
P Lb1 PRy 18963, 96n therdriysusbal §. 180hetefidties, pasdst iomn

e coupling 150 takes the pre-engagenent angul ar
ROSEL L 98 FELOYr enddgésd1e. And, finally the engagenment
between the coupling 1850 and the drive shaft 180 is
est abl i sheda@g@iotiani,onal ther ferecansgi teiseg iatgenar the
position) Figure 34 (d) ). Wen the free end portijon
A85DAlipassespby-thgafewentndnd8dss, PehetipreCEnfihe
position 1850A1 is contacted to the free_end 180p3, or
coupling 150 relative to the axis Ll is larger than
the angle of the disengaging angular position (Figure
22, Figure 25). However, this is not inevitable.
Referring to Figure 34, the description will be made.

Figure 34 is a longitudinal sectional view for
illustrating the mounting process of the coupling. As
shown in Figure 35, in the state of (a) the mounting
process of the coupling in the direction of the axis
11, the downstream free end position 1850A1 with
respect to the rotational direction X4 is closer to
the direction of the driving shaft 182 (the rotational
force applying portion) than the drive shaft free end
180b3. In the state of (b), the free end position
1850A1 is contacted to the free end portion 180b. At
this time, the free end position 1850A1 moves toward

the development shaft 153 along the downstream free

end portion 180b of the drive shaft 180 with respect
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i s positioned in the devel opment shaft (153) or
devel oping roller side An exanple of this enbodi nent

wowdos/1b7glescri bed. First, as shown in Fi gure BCT/JR2068/056259

shaft diameter of the devebspnent shaft 153 is FZ1,
the shaft diameter of the pin 155 is FZ2, and the
length is Z3. A's shown in Figure 6 (d) , (e) and (f
), the maxi mum outer dianeter of the driven portion
150a of the coupling 150 is FZ4 the dianmeter of a
phartemciatiend]l {FHeureon X4)07 W cOfdihs PRE, the
i nner ends of the rq&gctions 15Qd 1 or_15Qd 2. or
?ﬁ@@qum$tsomz 85 RMES PP MUt ETe difret er of
e drivin ortion 150b is FZ6. erring.to Figure
mz@h?@]rn 2155,381@§e015n51p% @ﬁﬁ%ds%%&\eﬁﬁ the @ghil?%sggi%%’%'
and the conic_drive shaft receiving su C is a2
?i%?%?%%lé%@l%5 ot FET° be feRhS T eI S %%%%ﬁggﬁ%g and the
shaft.recepLving syrface 15Q_j}s ail t 'égg%
Bis%ﬁéoﬁrfbéggggf#4lgﬁF?S E%fﬂ t é“%%é%t | anet er 5$ﬁ:
t in 2 1 a h e h4i 9 n i
gﬁgvgfgngg?hgggﬁgﬁggr2?3§iggatgg%hgkgigsﬁf?ffnl?%els
%g%ﬁ%&%gﬁédf?REStBEﬁeﬁgntEbﬂeeaegghamiﬂaﬁh@i@ngtSabl :
e angle I'n the pre-engagenent angular position is b2
go@ﬂgiBH? angleci B4t ha) di semgagi tige afged asndasittiiom i s
3. Inthis exanple, ZI = 8mm Z2= 2mm Z3= 12mm Z4=
1680n1Zb=s48BNbyZ6Rc19me ZRd 8ANP3Z8thgmireg9enddnm ;
al = 70 degrees; a2=
position 1850A1 is contacted to the free end 180b3, or
is positioned in the development shaft (153) or

developing roller side

An example of this embodiment will be
described.

First, as shown in Figure 5, the shaft
diameter of the development shaft 153 is ®z21, the
shaft diameter of the pin 155 is ®Z2, and the length
is 73. As shown in Figure 6 (d), (e) and (f), the
maximum outer diameter of the driven portion 150a of
the coupling 150 is ®Z4 the diameter of a phantom
circle Cl (Figure 6(d)) which forms the inner ends of
the projections 150d 1 or 150d 2 or 150d3, 150d4 is
®75, and the maximum outer diameter of the driving
portion 150b is ®Z6. Referring to Figures 22 and 25,
the angle formed between the coupling 150 and the

conic drive shaft receiving surface 150f is «2, and
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120 degrees; bl= 0 degree; b2= 35 degrees; b3= 30
degrees. It has been confirnmed with these setti ngs,

wao b@sdersrees of this enbodi ment works sati sf ackOr/in2908/056259

However, these settings do9not |imt the present
invention. [Enbodinent 2 ] Referring to Figure 36 -
Figure 38, the second enbodi nent to which applied the
present invention will be described. In this

enbodi nent, a nmeans for inclining the axis of the
doupdrigige rielmatdd/ edtorddre ha sofplting dékelagys dde
roller. In the description of this enbodi nent, thesane
shef & ermee intimer s wrzace nl Hbddi et 2 aPatassitgRedeto
the el ements having the corresponding functions in

ehitherbodieremat antf Q hes it i 11 R (5t B tHerFof
T ertioR ek HosEr bIF | TP et ) i gl €03 et
S et Thi 01 Sttt (5T (R prBstnional
P T B e e T e R e

Qﬂiyﬂgg%§é55h§g%§ﬂ§n€aéﬁ&ﬁﬁ@ﬁ-p&%ﬁ%&@n3§$i@Zﬁ-and the
persSpective view and a | ongitudi nal sectional view
&Héf@ {h1ustr@l 8e@Paging angular position is B3. In
this example,
71= 8mm; Z2= 2mm; Z3= 12mm; Z4= 15mm; Z5= 10mm; Z6=
19mm; Z7= 8mm; %8= 2mm; 29= l4mm ; ol= 70 degrees; o2=
120 degrees; pl= 0 degree; B2= 35 degrees; p3= 30
degrees.

It has been confirmed with these settings, the
devices of this embodiment works satisfactorily.

However, these settings do not limit the present

invention.

[Embodiment 2]

Referring to Figure 36 - Figure 38, the second
embodiment to which applied the present invention will
be described.

"In this embodiment, a means for inclining the
axis of the coupling relative to the axis of the
déveloping roller.

In the description of this embodiment, the
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engaged state between the drive shaft and the
coupling. As shown in Figure 36, the supporting nenber

W@1®3/1hm38 a space 3157b which surrounds a par tPOF/JP2008/056259

coupling. A coupling | ockinmg menber 3159 as a

mai nt ai ni ng menber for maintaining the inclination of
the coupling 3150 is pasted on a cylinder surface
3157i which constitutes the space thereof. A s will be
descri bed hereinafter, this |ocking nmenber 3159 is a
smnbere foremes MEnel RS t @ppbr FPGIIRN St At Swhere t he
axis L2 inclines relative to the axis LI . 1n other
awt dEedst B Hewh §HETIFYLS 360G He'F | GG FRMITHF 3150
of the coupling 3150 contacts to.this Iockig%%nenber

BT LGRS t Wi st HePBR LIRS T PR WAS thet 3t

finclining toward.the downstre '%%@ S t 9 ;the
‘?%T%ﬂ%?ﬂa‘?rgd?l?%ﬁ?%nlf)@T\l/\gge?hgg%:\gér r %Jgeﬂfe lative to
the aXiS%tl' Theref or e, o 8se 5o i i Eh gusEs dhipndfiein
TRk i %%e?b§5§99$s %IS%OS%%QOH the upstream
ggéigg L surface 3157i of the bearing member 3157 with
respect to the rotational direction X4 . As the

mat eri al of the |ocking nenber 3159, the materi al
whi ch has a relatively high coefficient of friction,
such as theurkbBer iand the splastioreriecor whiiehel astic
materials, such as the sponge and the flat spring, are
sul tableteFhascospbeénguseckihe membenattbhsoisthe axis
L2 can be maintained by the frictional force, the
ptaslisrfboceheapdesononenReflenenhy PesFrguPe 8BS the
engagi ng operation _ _
supporting member. Figure 37 is an enlarged
perspective view of a major part of the driving side
of the cartridge. Figure 38 is a perspective view and
a longitudinal sectional view which illustrate an
engaged state between the drive shaft and the coupling.

As shown in Figure 36, the supporting member

3157 has a space 3157b which surrounds a part of
coupling. A coupling locking member 3159 as a
maintaining member for maintaining the inclination of
the coupling 3150 is pasted on a cylinder surface
31571 which constitutes the space thereof. As will be
described hereinafter, this locking member 3159 is a
member for maintaining temporarily the state where the
axis L2 inclines relative to the axis L1. 1In other
words, as shown in Figure 36, the flange portion 31507

of the coupling 3150 contacts to this locking member

3159. By this, the axis L2 maintains the state of
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(a part of nounting and di snounting operation of the
cartridge) for engaging the coupling 3150 with the

waleiose1smaft 180 will be described. Figures 38PCEID20e81$6259

(bl) illustrate the state iomedi ately before the
engagenent, and Figure 38 (a2) and (b2) illustrate the
state of the conpletion of the engagenent. As shown in
Figure 38 (al) and Figure 38 (bl) , the axis L2 of the
coupling 3150 inclines toward the downstream
{netirmed posid | U dbuhstespecilitid TR ai® o
direction X 4 relative to the axis LI peforehand b
rdieat el ofiveetioekidy nehbdre ABYYIALE ergrfehent ©°

angul ar position) . By this inclination of t
P ¥Ry Tshso,Tweﬁ%yevh@Sdi%@eﬂ ot S HHE é%%sﬁ?e t he

d St it .to th t di [
FOSL A FE T ont ST SOAL-} SPRTBLATT L OV NP LaF T 1 g

d . opi 1 | de-t | t
BB  REC BT bt (WT o SEhBt (T8 The botnt T ng

PRSP ot E e T e OB o LB cr rve Shaf 1

180 LQ% aggi Eh@nloékiﬁgi Sehb8B, 3859 hashbepar8ess1i bed
I n tﬁe oregoi ng, the flange portion 3150 of the

69uphi RYs 150rESacontagt Rdghocbberi ockhagofrefibect 8d459.
And, the inclined state of the axis L2 is maintained
bMchhesfthet ropakrf andethbeekabtomber eaft he ehastic
cartridge B noves to the rotational direction X 4 . By
nhtsrithe, f seehead sbhef apeng80bndrthhefipbesprdnegf £he

pin 182 contacts to the . _ , .
suitable. This is because, the inclination of the axis

12 can be maintained by the frictional force, the
elastic force, and so on.

Referring to Figure 38, the engaging operation
(a part of mounting and dismounting operation of the
cartridge) for engaging the coupling 3150 with the
drive shaft 180 will be described. Figures 38 (al) and
(bl) illustrate the state immediaﬁely before the
engagement, and Figure 38 (a2) and (b2) illustrate the
state of the completion of the engagement.

As shown in Figure 38 (al) and Figure 38 (bl),
the axis L2 of the coupling 3150 inclines toward the
downstream (retracted position) with respect to the
rotational direction X4 relative to the axis Ll
beforehand by the force of the locking member 3159.
(pre-engagement angular position). By this inclination

of the coupling 3150, by, in the direction of the axis
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w@arahimsrs with the axis LI

driving shaft receiving surface 3150° of the coupling
3150. And, the axis L2 approaches to the direction in

revolving the rotary) therenaf. At this tine, the
flange portion 3150 is departed fromthe |ocking
menber 3159, and becones into the non-contact state.
And, finally, the axis LI and the axis L2 are
substantially co-axial with each other. And, the
bbupthagdSist reamn (vheh waespeagt (5@ anee BYuREnRe for
transmtting the rotational force (Figure 38 (aZ% ,
b3yt ient af renatndopestiPAn3hP 2] NS ambRFeF BostEF on)
. Siwilarlz to enbodinent 11 the rotar C#smﬁn sabout
a5t hgdee @%YeéQPknﬁnHO%ﬁﬁFbc§%d?h%h@%vg Spthg T ol | er

h h iti d . .
FBFAE| GREF PORCLSGPIt hd bt of v T Rhsli Y b S 7

. he mn 0
AP reTadgerapi Hor Pl ar L6 e B arCEREChr Tha AR oY
%EQSeThg axhg b? i%B%“PﬁEﬁ”Ehg'k¥e Oz A%i BboMkt et PRe
axl s El aurlng He rotation. or this reason, t he

LRgkLNg,aRbeR 3150, | Sadoli soNtACtiat i dind hessoupd i ng

oes not influence on the drive of the

peUR! hBYc3158d Aht ehet RerbBBARG Ot HBL EDANGENpEBESONt he
rotary C swings in the opposite direction and the

dewehopikngneokbap11h@ spaces tootmthedphot bhendbtkueg
drum 107. And then, in order to carry out the inmage
fiembat-i @8M59. And, the inclined state of the axis L2 is
maintained by the frictional force thereof.

Thereafter, the cartridge B moves to the
rotational direction X4. By this, the free end surface
180b or the free end of the pin 182 contacts to the
driving shaft receiving surface 3150f of the coupling
3150. And, the axis L2 approaches to the direction in
parallel with the axis L1 by the contact force (force
revolving the rotary) thereof. At this time, the
flange portion 31503 is departed from the locking
member 3159, and becomes into the non-contact state.

And, finally, the axis L1 and the axis L2 are
substantially co-axial with each other.

And, the coupling 3150 is in the waiting
(stand-by) state for transmitting the rotational force
(Figure 38 (a2), (b2)) (rotational force transmitting
angular position).

Similarly to embodiment 1, the rotary C swings

by the contact for cECT/iR20€52056259
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for the next color, the rotary C begins the
revolution. In that case, the coupling 3150 di sengages

wo csiltises dri ve shaft 180. In other words, thePCDIRIING6259

3150 is noved to the di sengagi ng angul ar position from
the rotational force transmtting angular position.
Since the operation in that case is the sane as that

of Embodinment 1 (Figure 25) , the description is
omtted for sinplicity. In addition, by the tinme the
zlovat ya Cseangi esnbar anesfahd cewbhes orle t FRVAXIRLED
of the coupling 3150 inclines toward the downstreamin
roblest 419 ohal therekerereX@l bivandhgtnl frtand*tdmn Bther

ds, th [ 3150 i ‘ , Cdi '
kel LB, AStee RIS L PP SOt R
DL 8 AL T b, e
(0] ts,to . i v ] i
SRR 847 gt s ackLoaPorber 1500 a0 ey ckioet

g%? Criped herel %@%Gﬁr&tf[m;@ N ined, state, afnd he

XI'S L2 1s malntaine ockl ng nenber 3159

QQ§Eeﬂloaukmﬁgsﬁﬂgo&EEBEiHEUbeFoﬁl@%HS@kéiﬂﬁ, e
engagenent befween the coupling and the drive shaft is

estabhiyshedperch1por esassur edhyactadt hethr esentoupling
enbodi ment, the | ocking menber 3159 is pasted at the
gpsor eaamastsshde ahfithencrnen suef dcév8167i tbe the
supporting nmenber with respect to the rotationa
douedtingn3X54.. However, this is not

After the image formation finishes, the rotary
C swings in the opposite direction and the developing
roller 110 spaces from the photosensitive drum 107.
And then, in order to carry out the image formation
for the next color, the rotary C begins the revolution.
In that case, the coupling 3150 disengages from the
drive shaft 180. In other words, the coupling 3150 is
moved to the disengaging angular position from the
rotational force transmitting angular position. Since
the operation in that case is the same as that of
Embodiment 1 (Figure 25), the description is omitted
for simplicity.

In addition, by the time the rotary C carries

out one full revolution, the axis L2 of the coupling

3150 inclines toward the downstream in the rotational

direction X4 by unshown means. In other words, the

coupling 3150 is moved from the disengaging angular
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i nevitable. For exanple, what is necessary is the
position where the inclined state thereof can be

woradostigismed when the axis L2 is inclined. The PODK2008/056259

menber 3159 has been descridded as contacting with the
flange portion (Figure 38bl) 3150 (Figure 38bl)
However, the contact position may be the driven
portion 3150a (Figure 38bl) . In this enbodi nent,

al though it has been described that the |ocking nmember
s ia isep draattd aramtserengagengns maoylfeyiRoItd OFRY way
exanple, it may be nolded integrally with the .. .
ofupPer thatq ieiser PIEE (2 adbi®rt ol ity U iedr Re&mid):
, and the supporting nmenber 3157 . be qgrqgtly
Riofiqi®F Qo e oS mPErsy! i Hol Be e B-aARe 1515

e | ocking

menb; 3159. O f \ '
JEIeL SAh Sl S8 R LIR goui g e

SEe e coefticient

friction.,In additio ugh it has been descri bed
??%éi%m% 1 ?%é}?ﬁp %rg%%gg'is pasted on the

devel OpMENt ,SUPBALEI BESBEAREN LZinbbeBRY, benanything
if it is a nenber |xe§ on the cartridge B .

Eﬂ??%%é@”éta?’té Refend i fgi & or, Fi gures 39 £imed o2 ha
third enbodi nent of the present invention will be

deserhbefengbe deserppsion vhlthbesnmoerasng oneaes
for inclining the axis L2 relative to the axis LI. A's

shown iBy Rirgly e G (peyspectitvdatiewn the complliimg and
pressing nmenber peculiar to the present
the drive shaft is established much more assuredly.

Tn the present embodiment, the locking member
3159 is pasted at the upstreammost side of the inner
surface 3157i of the supporting member with respect to
the rotational direction X4. However, this is not
inevitable. For example, what is necessary is the
position where the inclined state thereof can’ be
maintained when the axis L2 is inclined.

The locking member 3159 has been described as
contacting with the flange portion (Figufe 38b1) 31507
(Figure 38bl). However, the contact position may be
the driven portion 3150a (Figure 38bl).

In this embodiment, although it has been
described that the locking member is a separate member,
this is not inevitable. For example, it may be molded
integrally with the supporting member 3157 (2 color

molding, for example), and the supporting member 3157

may be directly contacted to the coupling 3150 in
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enbodi nent is nounted to the supporting nmenber. Figure
40 is a perspective viewillustrating the coupling

w@e@sai78gs menber. Figure 41 is an enl arged perBEEIR20882056259

view of the major part of tdse driving side of the
cartridge. Figure 42 is a perspective view
illustrating the engagi ng operation and a | ongitudi na
sectional view of the coupling. A s shown in Figure
39, spring supporting portions 4157el, 4157e2 are
prave dedl Ore theckimemeurdnctl XA570%f Hie SYEFRGE g
menber (nounting nmenber) 4157. In addition, the coi
Pag teouboly NESdee oF O BRRTU™ %%ﬁl%%r%%%ei%%@ffc i P
urgi ng nenbers) 4159are nounted to the supporting
por £ ape i 576l £r4q579: And, as shown in Figure 40, a
contact portiqn ,4159a _of . the. urgi r :
contacts Poa?aét&PPVeﬁgﬁgPngnlglggﬁngl g 8§%§%%Fgﬁge
ortion 415Q.0of th upl tng; 4 EosPELOg 4159 is
FV?Etg%et O%%%%%c%eﬁggglgg%?cl?ggg%Fg%thﬁﬁs, the axis
2,9 0 . 4150 ignbpckieed 1l gty viset enibRing
é?Ygifﬁﬂ%%ﬁg%@%#ﬁg?l%gégngagenent angularypositi%n) .
gfei‘eoféagtm&%ékl@ﬂxea bhetHe gbagt: peagers4159 to the

ange portion 4150 is set downstream of the center
of the devel opnent shaft 153 with respect to the
rotational direction X4 . For this reason, the axis
thkBpdisehdcBtned relative to the axis (LI) so that the
driven portion 4150a side is directed to the
downst r e&mfwirtrh nioe sppe Gt auget Y Fdwattcortal, @ rédticon
gﬁgéaiment of the present invention will be described.

The description will be made as to means for
inclining the axis L2 relative to the axis Ll.

As shown in Figure 39 (perspective view), a
coupling pressing member peculiar to the present
embodiment is mounted to the supporting member. Figure
40 is a perspective view illustrating the coupling
pressing member. Figure 41 is an enlarged perspective
view of the major part of the driving side of the
cartridge. Figure 42 is a perspective view
illustrating the engaging operation and a longitudinal
sectional view of the coupling.

As shown in Figure 39, spring supporting
portions 4157el, 4157e2 are provided on the inner
surface 41571 of the supporting member (mounting

member) 4157. In addition, the coil parts 4159b, 4159c

of torsion coil springs (coupling urging members) 4159
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In the present enbodi nent, although the torsion coi
spring is used as the urgi ng nenber (elastic

woraosf11mry , this is not inevitable. The any neRCEJRH008056259

can produce the elastic fotwes, such as for exanple,

| eaf springs, rubber, and sponge, is usable. However,
in order to incline the axis L2, a certain anount of
stroke is required. Therefore, a nmenber which can
provide the stroke is desirable. In addition, the
speingustppotoi bige poupponsingspertians 75 el held7e2.
supporting nenber 4157 and the coil parts 4159b 4159§
Audct honshewnhénr Bigareoflri d F@?t%ﬁg BotpiPRgilsoa ©
described with respect to Enbodinmentl (Figure 9 , .
Fhgureoiny memaeErfing conERghPeta2the h%rg}ﬁa%g%ﬁtlon

O A R N T
e e
(05U g Ll St A Ty St s st e snpngerernt

. h t -~ and
%gg%ﬁégge%%g reythecepgaggnent hagrhggper el caged- an

) in Figure 42 are views in the state
whgbgehBataxhgubkdri BekiiResnY QVarige tden thovinsss e on tdr

respéct to thé rotational direction X 4 again. In the
ghat ergrayr eahbeg RoSot kentat tthengeupbirhgodl180p00fis
Figs. 42 (al) and 42 (bl) , the axis L2 thereof is
befonehand ricael bfiedhtowandetthef the development shaft
153 with respect to the rotational direction X4. For
this reason, the axis (L2) 1s inclined relative to the
axis (L1l) so that the driven portion 4150a side is
directed to the downstream with respect to the
rofational direction (X4).

In the present embodiment, although the
torsion coil spring is used as the urging member
(elastic material), this is not inevitable. The any
means which can produce the elastic forces, such as
for example, leaf springs, rubber, and sponge, is
usable. However, in order to incline the axis L2, a
certain amount of stroke is required. Therefore, a
member which can provide the stroke is desirable.

In addition, the spring supporting portions
4157el, 4157e2 of the supporting member 4157 and the

coil parts 4159b, 4159c function as the retention rib

for the coupling described with respect to Embodiment



10

15

20

25

downstream wi th respect to the rotational direction X
4 relative to the axis LI (pre-engagenent angul ar

w@o®Btimm . Thus, the coupling 4150 is incli nedr/JiEg0s/056259

this, in the direction of tdte axis LI, the downstream
free end position 4150A with respect to the
rotational direction X4 is positioned in the cartridge
(devel oping roller) side beyond the drive shaft
freeend 180b3. In addition, the upstreamfree end
posiridare 4450A20wie hl2kspect to the rotationa
direction X 4 is positioned beyond the pin 182 side,.
from t heRgfpveinhafe Freerend2186B8. SPABLAEr O%Fag%on

N
ERE ngoumk G g hgo rapeerhrer o eh B iRl R s
UM P o3 12
PN RE SabD Do B A R T 1850t oaches to

:LHGFE‘B?#@ ho pagfablebiw thet BeadXi hbkebyhéhengagtaent
orce orce of rotating the rotary) . Sinultaneously,

hhs Ebapgetparti pmy1sG ams) the miging &prdng @ilses in
contact with each other. By this, the spring 4159 is
tweskedttowhBeeeane thgamement. hEsnhkky, reheaagils &nd
and the axis L2 becone substantially co-axial with
gaeh ahHerp4andnt Régure 42 are views in the state
where the axis L2 inclines toward the downstream with
respect to the rotational direction X4 again.

In the state (retreating position of the
coupling 4150) of Figs. 42 (al) and 42 (bl), the axis
12 thereof is beforehand inclined toward the
downstream with respect to the rotational direction X4
relative to the axis L1 (pre-engagement angular
position). Thus, the coupling 4150 is inclined.' By
this, in the direction of the axis L1, the downstream
free end position 4150A1 with respect to the
rotational direction X4 is positioned in the cartridge
(developing roller) side beyond the drive shaft free-
end 180b3. In addition, the upstream free end position
4150A2 with respect to the rotational direction X4 is
positioned beyond the pin 182 side from the drive

shaft free-end 180b3. In other words, as has been

described hereinbefore, the flange portion 41503 is



10

15

20

25

coupling 4150 is in the rotation |latency state (Figure
42 (a2), (b2)). (rotational force transmtting angul ar

weomstimng . Simlarly to enbodiment 1 , the rPCHIP20084156259

force is transmtted to thescoupling 4150, the pin
155, the devel opnent shaft 153, and the devel opi ng
roller 110 through the drive shaft 180 fromthe notor
64. The urging force of the urging nmenber 4159 applies
to the coupling 4150 at the tine of the ratation.
ploseved | by fthdeudying membrfutl of - t FOIIHGrS 6483788 a
sufficient margin, the coupling 4150 wil| rotgt wi t.h
Hhghaniachsi b 1VRERReRer PoREIVC T Pt HRF FED g?ytﬂ?se
coupling 4150 will separate fromthe drive shaft 180
@8I EROWCT A Fi gure 42 (a3) and (b3) . In other words,

the free _end spheri f 0 f dr i haf t
180 pushdBerRE arryi RGCRarL I oes o g et el a0t
of . the coupling.. By. this, X [ ' tQue
Fﬂ‘éagb%%%lil?%l“aig?ié% ?ogh?opé o%%’zi%c{fi%né %?gdm t he Foe

%ngtggnéﬂed%£§§t'ﬂa 5%)tﬂét5iﬁe§§§céoﬁ@aéb§ axi shbl

di'sengagi ng angul ar position) . By doing so, the

4L g ndgepher ﬂéégi§§néuéhﬂﬁécbmﬂ$566_S@ that cbhipling
urging force (elastic force) further increases. For

this . reason, t1f teri ¢ e copptdaghdd 500 ditsermyages fr om
the drive shaft 180, the axis L2 is again inclined in
bhealotat ivonal tder egtsohlXog tbkatpueatd fhecaxi(§orre
by the urging force of the urging nenber 4159

tfr eengagepenhe rotary).

Simultaneously, the flange portion 41503 and
the urging spring 4159 contact with each other. By
this, the spring 4159 is twisted to increase the
moment. Finally, the axis L1 and the axis L2 become
substantially co-axial with each other, and the
coupling 4150 is in the rotation latency state (Figure
42 (a2), (b2)). (rotational force transmitting angular
position).

Similarly to embodiment 1, the rotational
force is transmitted to the coupling 4150, the pin 155,
the development shaft 153, and the developing roller
110 through the drive shaft 180 from the motor 64. The
urging force of the urging member 4159 applies to the
coupling 4150 at the time of the rotation. However, if
the driving torgue of the motor 64 has a sufficient

margin, the coupling 4150 will rotate with high

precision.
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angul ar position, Figure42 (a4), (b4)). By this, even
if the neans for inclining the axis L2 toward the

wee@samsayenent angul ar position by the tine tPer/ari088056259

shaft 180 and the coupling14150 are agai n coupl ed by
the revolution of the rotary C with each other is not
provided particularly, the drive shaft 180 and the
coupling 4150 are connectabl e (engageable) with each
other. A s has been described hereinbefore, the urging
i s ef f eciibdnbyheheobpgyn§unthbsr taYSOVEFovEBEBICBHPLHBI
supporting menber 4157. By this, the axis L2 is
41l i wkbl resparaiee tHremethxi @rive Thetefofe, as shown

t hei [ d f th [ ' i i
miﬁ?ﬁ#«?jﬁéf é"%g &ﬁ;@&éﬁ?%&rt S B medls (T
coupl 1 ng ¢ t i haf i

BoTv R4 LR RN A 80 e e T
enbodi nt 1.S. not i i i
ShoRnar BB on ERE chbrgiyray SURERLE LS 0 o
Pﬁe a. 3% fﬁ%?f 23? o%ﬁ%%,ew.&i@wrinélmr?@éﬂﬂdm%hd tihes

arging dire urgi ng nenber 4159 is the sane

?QEFQEtQi&§EEEQQOQf(5?§o§¥£§ &k rebdiohf rtbe axés L2

rnes I1n the predeterm ned direction, it may be any

dbrget ban1 hnraddi bhor4)t hetBneegbengtposhei erisfLihe
urgi ng nenber 4159 is the position of the flange

parteagadlhE) anbulaif pbhetanhs . LBY nddimesse ovidra t he
predeterm ned direction, it may be any position of the
urging member 4159 is further twisted so that the
urging force (elastic force) further increases. For
this reason, after the coupling 4150 disengages from
the drive shaft 180, the axis L2 is again inclined in
the rotational direction X4 relative to the axis L1 by
the urging force of the urging member 4159 (pre-
engagement angular position, Figure4d?2 (ad), (b4)). By
this, even if the means for inclining the axis L2
toward the pre-engagement angular position by the time
the drive shaft 180 and the coupling 4150 are again
coupled by the revolution of the rotary C with each
other is not provided particularly, the'drive shaft
180 and the coupling 4150 are connectable (engageable)
with each other.

As has been described hereinbefore, the urging
is effected by the urging member 4159 provided on the

supporting member 4157. By this, the axis L2 is

inclined relative to the axis L1. Therefore, the
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coupling. Enbodinent 4: Referring to Figure 43-Figure
46, , the fourth enbodi nent of the present invention

wowdos/1os7glescri bed. The means for inclining theCEI2008/5%6259

with respect to the axis Litowil| be described. Figure
43 is an expl oded perspective viewillustrating the
state before the assenbly of the major nenbers of the
devel oping cartridge. Figure 44 is an enlarged side
view of the driving side of the cartridge. Figure 45
isclhidehgitamt e Sectdonaling Al df deHerained |y
illustrates the structure for the axis L2 to |ncI|ne
Fgured U6 and e RRIROYMITE  EFRIRL IR R]IdT§RE R

BRBLGTS OGO T JE SR T NS S Btk F gur e
I Ki 5157k d h
suppirf."ﬁﬁ '”ﬁéﬁ‘ieﬂﬂﬁﬁ?fﬁbeﬁg%gﬁ) w6l Yohfene
t 9157
STOTRE eI 12 B B S a T ek g e P Az e ¢

51571%% Slodle Ppdlecd goking: o SLBTK CRRRSSE St 11 h
|ned surface 50n1o coupllng 5150, the

8§fﬁa§“19@9§%%$@rt8€h@pp@ma§um@1@ea 54&0ddrof a flange

portion 515 . At this time, the flange portion 5150

i's mount ed \Afdﬁﬁtﬁb@y targhegahphai48rthehweenthecki ng
surface 5157kl and circular colum portion of the
deyehgpnedbe shaf $9153 1b3asahweaswhea dheedihensebnihe
axis L1, but if the axis L2 inclines in the
predetermined direction, it may be any direction.

In addition, the energizing position of the
urging member 4159 is the position of the flange
portion 41507, but if the axis L2 inclines toward the

predetermined direction, it may be any position of the

coupling.

Embodiment 4:

Referring to Figure 43-Figure 46, , the fourth
eﬁbodiment of the present invention will be described.

The means for inclining the axis L2 with
respect to the axis L1 will be described.

Figure 43 is an exploded perspective view
illustrating the state before the assembly of the
major members of the developing cartridge. Figure 44
is an enlarged side view of the driving side of the

cartridge. Figure 45 is a longitudinal sectional view
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tol erances of the coupling 5150, the bearing nmenber
5157, and the devel opnent shaft 153 vary, the fl ange

w@oooBilois76$150J1 can | ock assuredly to the | ockP@mJP2008/056259

portion 5157kl of the bearimg member 5157 by providing
this play (angle alpha 49) . And, as shown in Figure
45 (a) , the axis L2 is inclined so that the driven
portion 5150a side faces the downstreamw th respect
to the rotational direction X 4 relative to the axis
whichnsadeiha i bralby nckluherdtangehportfept susGor the
extends over the fullcircunference, it can be npunted
refar Hleks ofclhephadd Birg Hd doupiihgsfsp shatt and a
Furthernore, as has been described with resgect to,
Erbodtnehnal SeeheoRBLpViAY FLLPPUBEREIE FRS(fRIading
rotational direction X4 by the regulating portion
8pEYRT108 PEERIRD. Th %88%%?8%; in this enbodiment,

the | ocki&r%%& qu‘g}gép?%%?ﬁries AR %\Qd?%q_.g%Eet

downstre inm thero atlonalngrSction X4

. As.will _he. | natt o e
O R R R RS

%Fgokggngr}n¥fﬁbépar(fi\o@tﬁginbhﬁefnbéﬂge5@Qﬂt.i OhenlaBe i S

ase _ron1the _ocking menber 5157k. I n addition,
%ggggeﬁ@hgnﬂeééég 5$sfiree heesmbhed! eaking porétdhon

k. In"assenbling the supporting nmenber 5157, when
bife teeupkiiBg1.5150hisenat pakkeotfoabéorétiagnedrfacehe
inclined state, the driving portion 5150b of the
caspking fi snpughetlebyotsohgandmbperonlfl kecdnraetponibh
the inclined surface 5150m of the coupling 5150, the
part engages with the upper surface 515031 of a flange
portion 5150j. At this time, the flange portion 51507
is mounted with play (angle alpha 49) between locking
surface 5157kl and circular column portion of the
development shaft 153 153a. Even when the dimensional
tolerances of the coupling 5150, the bearing member
5157, and the development shaft 153 vary, the flange
portion 515031 can lock assuredly to the locking
portion 5157kl of the bearing member 5157 by providing
this play (angle alpha 49).

and, as shown in Figure 45 (a), the axis L2 is
inclined so that the driven portion 5150a side faces
the downstream with respect to the rotational
direction X4 relative to the axis L1l. In addition,

since the flange portion 5150j extends over the full-

circumference, it can be mounted regardless of the
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an arrow X14 of Figure 45 (b) ). By this, the coupling
5150 will nount easily (Figure 45 (a) ). Referring to

wo-e@anersas, , the engagi ng operation (a part OPCT/@i2008/056259

rotating operation) betweemn2the coupling 5150 and the
drive shaft 180 will be described. Figure 46 (a) shows
a view i medi ately before the engagenent, and (b) is a
view after a part of coupling 5150 passes the drive
shaft 180. In addition, (c) illustrates the state
phese ofhethactowating 5i5€ he RBUPIGMPBZLSGS DaeResded
by the drive shaft 180, and (d) illustrates the |
epgagbbedt with | Aespeckt AP eEBPORIPERE 46 tRF GRWPIHYIY,
t he gougling 5150 takes a,retre ting gosi%hon, mgere
iRePaXPsabdet hRr BB FetphiPRARITHEFOFERRNG® (1Y t heS
rotational directio 4 rel at| t axi s. Ll .
{%Gééﬁﬁéﬁgnﬁﬂftéﬂﬁugégﬁﬁoii?Fo%¥§7ﬁgheh§%ﬁﬁgfuégﬁyfféé
end posjti,on 5150 it h Eesp ot at
BF?@C??%ﬂd%@in%ak se:ﬁﬁggﬁﬁgoﬁg%?%ge§msgkt%g %gg?%?%%e
B. ( e ' 2.t i S : end
Z0h3 by PR kAT aat BA%Sr “Phe "Bounr R Siso Tn
additiep, he upstreamfree end position 5150A2 with
respect to the rotational direction X 4 is positioned

in the piny 182 1sikde dagmithel didned raftafdr,f raee-strdn in
180b3. At this time, as has been descri bed

keyeairebefor®) ,t ha thangeaper bifohe5b5Oini sngegemened t o
t he | ocking surface 5157kl of the | ocking portion
G16Rkthandrias tSbrfthé8Oouphendlanbhe packinado3Paielks
released from the locking member 5157k. In addition,
the coupling 5150 is free from the locking portion
5157k. In assembling the supporting member 5157, when
the coupling 5150 is not able to be retained in the
inclined state, the driving portion 5150b of the
coupling is pushed by tool and so on (the direction of
an arrow X14 of Figure 45 (b)). By this, the coupling
5150 will mount easily (Figure 45 (a)).

Referring to Figure 46, , the engaging
operation (a part of rotary rotating operation)
between the coupling 5150 and the drive shaft 180 will
be described. Figure 46 (a) shows a view immediately
before the engagement, and (b) is a view after a part
of coupling 5150 passes the drive shaft 180. In
addition, (c¢) illustrates the state where the

inclination of the coupling 5150 is released by the

drive shaft 180, and (d) illustrates the engaged state.
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wao biog/1118aper ed drivi ng shaft

mai nt ai ned. Thereafter, as shown in (c) , the
cartridge B noves in the rotational direction X4 . By

the coupling 5150 or drivem3projection 5150d contacts
to the free end portion 180b of the drive shaft 180,
or the pin 182. The flange portion 5150 separates
fromthe | ocking surface 5157kl by the force by the
contact. By this, the lock relative to the supparting
menber SUS7lod $trceoupl Frgnsasie i 2 Adsed).r ARE in

response to the rotation of the rotary C, the th
ccoypliingg S190 relkiare ds & e R é%ﬂsslqv_l?rbec‘f’ § the
parallel to the axis LI. After th%ﬁ&ﬁ% ag of the
#ignde poagesat sHdncifed iHg 3_? k returns
to the previous positjon hy the restaqri forge. then,
rHe HauR Y Y %30411&%6 TS ' 1_tor{ée r%g(olc{iLﬁlg (P
ortion 5157k. And, fi.nally, a h [ FreBeend
agqne c?ntq"})elaarxipsoﬁ_lgéboe%)o'ne%g%bg}gg’#tsitﬁgl(elg%/n gg%axi al,
and. .t he rotatj-on . tie, i 1 Shea
Rt ﬁp& gﬂel‘ﬁ ans?/Jf:]etsétt‘ianﬂgo a%(ﬁlsgwposi tion) .
cafdergs he idmae §o5 i Neh apesadi oo fiitnd sheest v tdge
next cartri dge B reaches the devel opi ng position. For
i Ni Sc P oSSy LAELEOf afarlC tiod adesvagshart | fir¢dragnd
case, the coupling 5150 di sengages fromthe drive
sh@bt ¥dP0chd nimd himawosso £ thiee coupbl gy 51590 i s Tvoved
to the di sengagi ng angul ar position fromthe ,
skt ional thorcestramsnfree nghanges hE1ppsPi? oM Sihte

respect to the rotationalydirection X4 is positioned
in the pin 182 side from the drive shaft free-end
180b3; At this time, as has been described
hereinbefore, the flange portion 51507 is contacted to
the locking surface 5157kl of the locking portion
5157k, and, as for the coupling, the inclined state is
maintained.

Thereafter, as shown in (c), the cartridge B
moves in the rotational direction X4. By this, tapered
driving shaft receiving surface 5150f of the coupling
5150 or driven projection 5150d contacts to the free
end portion 180b of the drive shaft 180, or the pin
182. The flange portion 51503j separates from the
locking surface 5157kl by the force by the contact. By
this, the lock relative to the supporting membgr 5157
of the coupling 5150 is released. And, in response to

the rotation of the rotary C, the coupling is inclined

recei vi ng surf acePGL/HN083156259
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the detail of the operation in that case is the sane
as Enbodinent 1 (Figure 25) , the descriptionis

woriostiens7d or sinplicity. In addition, by the tPOEIRAE8/056259
rotary C carries out one-ful4l revolution, the axis L2
of the coupling 5150 inclines to the dowmstreamw th
respect to the rotational direction X4 by an unshown
nmeans . |In other words, the coupling 5150 is noved
fromthe disengagi ng angul ar position to the . 11
spr ehengagenert sahgubaropesi PrReALEGLWAY bRet ABLS Lt-
rotational force transmtting angul ar posttion,, By
Ad@bmth@,Pﬁﬁéag?aﬁéetbﬁr?ﬂ6ﬁ9f5€3r56ﬁPa8§§690 FRE
| ocki ng menmber 3157k, and the inclined e i
LGB Rn PR BTN S8 BGEFn oA LS AL TBoR A aBES s FReh
her ei nbefore, the inclining di tj he ggupl i ng
by £ LEPEQEHEEe OE;?et-heﬂ‘%%kiﬁggp!éér;??g%n 15712 of the
supporti mber , 5157, IS,-+tiRg isAehiknednasyat e of
R s i A

S fmai ntain even nore assuredly.

Al the Lnqagenent, hefjeend he counl lha S150aand the

Yh s established assuredly. Furthernore,

at_ the Li® of itha ¢ QtatH:am t hewstinctiera ttikat t he
q ocking portion 5157k does not contact to the coupling

15?15&1@1 S pantild ues tiaHde tabitiaed themsn ssion
of the rotational force. In this enbodi nment, the

# 106kd o0 ot d iy BERT o draisciam)el astic portion. However,
the |l ocking portion 5157k may not have the el astic
portion and, i &ftmy beef orasd FArNABISARPERBICA rib by
whi ch the flange . ,
finishes, the next cartridge B reaches the developing
position. For this purpose, the rotary C rotates again.
In that case, the coupling 5150 disengages from the
drive shaft 180. 1In other words, the coupling 5150 is
moved to the disengaging angular position from the
rotational force transmitting angular position. Since
rhe detail of the operation in that case is the same
as Fmbodiment 1 (Figure 25), the description is
omitted for simplicity.

Tn addition, by the time the rotary C carries
out one-full revolution, the axis L2 of the coupling
5150 inclines to the downstream with respect to the
rotational direction X4 by an unshown means. In other
words, the coupling 5150 is moved from the disengaging
angular position to the pre-engagement angular

position by way of the rotational force transmitting

angular position. BY doing so, the flange portion
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portion of the coupling is nmade to deform By this,
the simlar effects are provided. In addition, the

WO e@Ritmg7porti on 5157k is provided at the PCT/JP2008/056259

downstreammost side with respect to the rotationa
direction X4 . However, the |ocking portion 5157k may
be any position if the axis L2 can maintain the state
of inclining to the predetermned direction. In this
enon|nent, the | ocking portion 5157k is constituted
by5;a;_ pmruStlgct?’isutpcpotmé N Pere meemBppieder K ¢ NG ddiG ng
portion may be provided ipanother position of
fﬁ@lg@?@mw@ @%ﬂ%@,cwphnw H%aﬂamﬁ%ﬁ%%? Hiter-
an the supporting nenber, In addition, the ckin
portion ﬁﬁ%ﬁgé §e§€p§F§Félh€ﬂbE?Feﬁﬁbggaf Voﬁ%gthe )
present enbodi nent, apd_Enbodi nent 2 odi
hﬁzl?ﬁngpﬁéﬁ%ﬁFéﬁns?ﬁu??%n%%ﬁ% v, a%gg?ﬁgyeﬂégggi%%?
an e. di sengagi ng. ope L ONS:O h '
P@IBP?afo?gl?aegaF?%%Rs%g$¥Qa§£ %%%r?%%ﬁgg%iggeﬁeﬂ%ﬁé
Fsyre L hiss) case ) Frhodiymnd & criRef@udnigd 6150
%iéure 4¥Jgpbur§§%1, , the fifth enbodi nment g? tﬁ%

EgeﬁgmhtgmﬂgatE@Qnmhbkebﬁsgﬁ§éal?$dJﬂﬁbﬁ1ﬂﬁan§njaUEment
incltning the axis L2 relative to the axis LI will be

desqrihedncFiaupeidg shewsaadview atisappbetingsfrenber
and rotary flange of the driving side, as seen in the
diskapt i eReaf atBeradily. Ll FuFiigerec4s, shovwsha Viesy @f the
rotation, the structure that the locking portion 5157k
does not contact to the coupling 5150 also contributes
to the stabilized transmission of the rotational force.

Tn this embodiment, the locking portion 5157k
has an elastic portion. However, the locking portion
5157k may not have the elastic portion and it may be
formed in the shape of a rib by which the flange
portion of the coupling is made to deform. By this,
the similar effects are provided.

In addition, the locking portion 5157k is
provided at the downstreammost side with respect to
the rotational direction X4. However, the locking
portion 5157k may be any position if the axis L2 can
maintain the state of inclining to the predetermined
direction.

In this embodiment, the locking portion 5157k
is constituted by a part of supporting members.

However, the locking portion 5157k may be provided in
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the nenbers of the apparatus main assenbly, as seen in
the direction of the axis LI. Figure 49 is the sane as

wo-r@enersa8, however the | ocus of the coupling PGI/arbdesds6259

Figure 50 is a sectional visw taken along |ines
SICslO SI-Sll, S12-S12, S13-S13, S14-S14 in Figure
49. First, referring to Figure 47, the structure for
regulating the inclining direction of the coupling 150
wi || be described. The supporting nmenber 7157 rotates
ahptagrapbbgiwith tiiethet sbppertinReedREEr ?¥57t §2Y
provided with regul ati n%gporti ons ,7157h Jb or 7157h2f or
bpeenitembry OhbeirnéhpRatien SVBRCY R &0 6he 1
direction, of the coupli ntgjT 7150. Qﬁdi stance %) bﬁ%ﬁﬁgg
addédd omegihd iIRF eI IR G gNntFy? | arger than the
outer dianeter, (unsho of the dri.vi ti 7150b
of the c%rbpﬁci@ﬂgé%%'o 1}(’\482 TR T h%ml%l%(?%fl?rg{n’ of the
coupl.in 7]2|50. regul ati rtd ong, ek e and
Eppopiselte 4 96 Eﬂ%&oggnearﬁglﬁ%ﬁpg phgﬁ% relative to
Lhe rotad,ond) didealonihgenfihd hirs dihe cokpldangng
sffébltiasneﬁuvso%}ébl eto teﬁe a _pﬁwa? X5 direction wth
[ESRRCIo D dheHOlahipnaly didiepiinn X4, LRSlENOGHATE
oéj!gure ,, the method for inclining the coupling 7150
Wd |l be descritedred mdhe asenl enhodimentase.
regulation rib 1630R fixed to the driving side 180 is
provi ded. The radius of the surface inside the radial
direction of the rib 1630R is gradually reduced toward
Eriieo gtowgrstt ream portion 1630Rb from the upstream part
1630Ra, R-2 with respect _ .

Referring to Figure 47-Figure 51,, the fifth
embodiment of the present invention will be described.

The means for inclining the axis L2 relative
to the axis L1 will be described.

Figure 47 shows a view of supporting member
and rotary flange of the driving side, as seen in the
direction of the axis L1l. Figure 48 shows a view of
the members of the apparatus main assembly, as seen in
the direction of the axis L1l. Figure 49 is the same as
Figure 48, however the locus of the coupling is added.
Figure 50 1s a sectional view taken along lines S10-
$10, S11-s11, S12-512, §13-513, S14-S14 in Figure 49.

First, referring to Figure 47, the structure
for regulating the inclining direction of the coupling
150 will be described. The supporting member 7157
rotates integrally with the rotary C. The member 7157

is provided with regulating portions 7157h 1 or 7157h2
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wo paoenimsred by the outer periphery 7150cl

to the rotational direction X4 . And, the radius R-I
of this surface is selected so that it contacts and i s

i nternedi ate part 7150c of 1tthe coupling Fi gure 45.
When the coupling 7150 contacts with the regul ation
rib 1630R, the coupling 7150 is pushed toward the
rotation axis of the rotary C. At this tine, the

coupling 7150 is regul ated by the regul at portions
ﬁHﬂi@éﬁbummlrﬁﬁxm&|quHuaahﬁnﬂnﬂﬂnkMrk&nﬁ%ﬂ&’qQﬁ this
reason, the coupling 7150 is inclined to the

it wresiti comy. dﬁ1Uhﬂnﬂﬂﬂﬁikﬁgf%@ﬂbegﬁegléFaPﬁg 5% petween

interference will also increase t Ilnatl n of the
tdmﬂﬂlmwlmngrrfeo%rﬁ%m%ﬁwfbﬁelﬁfﬁea Bt b

1630R i s h that bef 715

QU R tcﬁﬂeaIgF;‘J’q:% gﬁh?lioe"fg?(r)e éngeg?f%%h\% nrgq er encebs
i's increas unt ncl t

o upt$ P A ]O“%e Jo?éahc? hl-jee%nlrll%gggg I]g&géngjf&ﬁ 5§e%hee

SOSRIT 0 TRE padis I8 Te90RE 01 Behred on Lhe o

ocated on the sane

t
042 O8NS g S SR st

thbusbratesnt heql ssusiamtid. t ey aoupl | g Kstusngages
with the drive shaft 180 al ong the guide 1630R with
theor ot abi eoroh1 & heorohar y1tha7 AXSedi rentiakewighong
| i nes S10-S10-S14-S14 in Figure 49 is shown in Figure
5@s§é¢t-€6)the rotational direction X4.

Referring to Figure 48,, the method for
inclining the coupling 7150 will be described. In the
present embodiment, a regulation rib 1630R fixed to
the driving side 180 is provided. The radius of the
surface inside the radial direction of the rib 1630R
is gradually reduced toward the downstream portion
1630Rb from the\upstream part 1630Ra, R-2 with respect
to the rotational direction X4. And, the radius R-1 of
this surface is selected so that it contacts and is
interfered by the outer periphery 7150cl of the
intermediate part 7150c of the coupling Figure 45.

When the coupling 7150 contacts with the
regulation rib 1630R, the coupling 7150 is pushed
toward the rotation axis of the rotary C. At this time,
the coupling 7150 is regulated by the regulating

portions 1557h 1 or 1557h2 in the movement direction.

For this reason, the coupling 7150 is inclined to the

of tPET/JP2008/056259
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The coupling 7150 enters the region of the regul ation
rib 1630R in the direction of X4 . At this ti?re, t he

weowphiisge is faced in the direction of X6 whi cPCT/$P20682056259

substantially advancing ditection, is faced in the
reverse direction of X7, or is faced in the inbetween
direction thereof. Here, the case where the coupling
7150 faces the direction of X7 will be described. The
inclining direction X5 (Figure 47) of the coupling
X610 des-tangl.e al pha 7 relative to therotational

Qirection X4 . In view of this, when the coupling 7150
i ncl i neshtowacdeahe X7 €ie c@2PHRC ?ﬁet%?i%%%gﬁtﬁ%%QﬁF

7150a of the coupling outwardly inclinegs withr.
wiol 1t raelscaomrmr@ﬁsfeec&h%rﬂrtﬁlﬂtf}?éﬁylr% éjrgy 2 ﬁodiﬁlél%s )e “

x;r%go f’ggrg»gatjst h?eq%'e‘%%f :??fg e “BrHea e £3P1 283880 4
$12<iftalt’ilﬁ1t oiej%eu L o 5@}@@%@?@%@ t%éﬁ%%! - Sl ff?e
C%?%??e%%#%c} é:(_?’o %%%ha o(g%g% a(_g(]ﬂi %%}?%f%%@%éghnleé :r adi us
R S S P v i A I
5 ??Q agyangesent e Obnt HecS9UH! i@l d15Qn thd herepositt i on

he section S12-S12, the regulation rib 1630R
PYSHESmERL T hengoypkt Dgn 7466m ahd position 1630Rb to
the position 1630Rc is located on the same radius
positions from the rotation axis of the rotary C. The
radius is indicated by R-1.

Figure 49 illustrates the locus until the
coupling 7150 engages with the drive shaft 180 along
the guide 1630R with the rotation of the rotary C. A
section taken along lines S10-S10-S14-S14 in Figure 49
is shown in Figure 50(a)-(e).

The coupling 7150 enters the region of the
regulation rib 1630R in the direction of X4. At this
time, the coupling is faced in the direction of X6
which is the substantially advancing direction, is
faced in the reverse direction of X7, or is faced in
the inbetween direction thereof. Here, the case where
the coupling 7150 faces the direction of X7 will be
described.

The inclining direction X5 (Figure 47) of the

coupling 7150 is angle alpha 7 relative to the
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\Néegmhamaﬂ by the regulation rib 1630R

it is co-axial with the devel opnent shaft (Fi gure 50c)
At this tinme, the notion of the coupling 7150 is

this, the coupling 7150 isipivotable only in the X8
direction (only in X 6 direction in the
cross-sectional position of SIOSIO , and cannot be
inclined toward the opposite direction X 8 thereto. In
the cross-sectional S13-S13 position, the degree of
Adtetiintrer)f erierce ioh tHe cdupiiipy pEl &hide YBSRhBhe
regulation rib 1630R increases. In viQM/of_this,EFe
aoypl vy 748D dins lgnsifeF AR ISy Hfe X1 BEETIROand s
forcedly inclined in the direction of X 91%@8
i st iRAT PR e e 9ot L 2RI P ES Y d) ).
(pre-engagenent angyl ar sition) .. l.n thi.s st A he
#Qﬁ%ﬂ%ﬁQSW%?W(ﬁ%ﬁ%ﬁghﬁfi&'ﬁu?%éhﬁﬁi%ﬁfﬁé%%ﬁ%§%¥%he
co-axial with the drive,shaf 0.(.S14- eglkipa
Eﬁﬁﬁ?YC))Y%l%%F?H$§J tﬁgec &§|#ﬁgl%1§§0§§§e§e engaged

ith the driv t ide opsredi@o i rddar
% eEﬂ%%%%%%%fﬁEﬁ??%%gﬁggaéﬁé orce transmtting angul ar
ppRilignd e dhenpaliernaliatqd hor | megerdqrmatian

I'ni shes, the coupling 7150 is di sengaged fromthe

Hetve-shattr 180, so that, it is a series of operations
are finished (since the disengaging operation is the
sane as tjhesetat tbeatapbegoifnghenbodemgntsadvhnces to
description is omtted for sinplicity) . This

pper alieslisseepeat edtior cevel yng mabel f drduEion.

regulation rib 1630R contact to each other (Figure
50b). The radius of the regulation rib 1630R is
reduced gradually. Therefore, a degree of the
interference increases with the advaﬁcement of the
coupling 7150.

In the position of the section S512-812, the
regulation rib 1630R pushes up the coupling 7150, and
it is co-axial with the development shaft (Figure 50c).
At this time, the motion of the coupling 7150 is
regulated by the regulation rib 1630R. In view of this,
the coupling 7150 is pivotable only in the X8
direction (only in X6 direction in the cross-sectional
position of S10-510), and cannot be inclined toward
the opposite direction X8 thereto.

In the cross-sectional $13-S13 position, the
degree of the interference of the coupling relative to

the regulation rib 1630R increases. 1In view of this,

I n vi eRCDIP2008/056259
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w0 b@soutszs de with respect to the radial

I'n order for the coupling to interfere with the
regul ation rib, the coupling is contacted to it from

inclines the coupling therey. However, it is

regul ated such that the angle alpha 7 (in Figure 47
the X5 direction) of the regulating portions 1557h 1
or 1557h2 are line-symetrical with respect the
tangential direction (the X 4 direction) . By this,
e ane joperdtitnd oudrad e dut Wirertithel ¢E¥ul #&1%n

rib 1630R is contacted fromthe radial inside, The
icaarfai aighl oless gtecheed the pE RGP ith e
mechani sm for inclining the coupling by t

B @it obn GFhe HEEok i Tl 7L ks h@xﬁ%gﬁ at¥d by
the regulation rib 1630R. By this, the cost reduction
OIS RN GG TS Ry At I P BT tshed. In this

enbodi nent, . th i ed .
he 11D by EioFy R Ene Poy 8 T 50 e Coupl EhE W R the
%@%a@g?ﬁgg?igbgg még é%ﬁg§i§55wiﬁhi@h@uﬂ§gv@nsﬁiﬁt 180

g o oug a_nil nternedi ate part 7150c of the
QUPLENY. cHomeyer o+ 188) | naly Ration wfe thaiaur Mo
?s possi b?e, It ?/ nove )on thyle guli de rieb thr%ugil?tﬁg

e !%éogngaﬁga Lhan the &ntesmedhatelparthréugh the
addi tion, "the present enbodi ment, Enbodi nent 2 or

Epbedi 0BAt s8miler Eobpdboehhedtt may (betaipbeaknferce
simul t aneously, and in such a case, Engagenent and
disepgageimyt anpetati pnsibfonhe

Thereafter, after the image formation finishes,
the coupling 7150 is disengaged from the drive shaft
180, so that, it is a series of operations are
finished (since the disengaging operation is the same
as those of the foregoing embodiments, the description
is omitted for simplicity). This operation is repeated
for every image formation.

In order for the coupling to interfere with
the regulation rib, the coupling is contacted to it
from the outside with respect to the radial direction,
and inclines the coupling thereby. However, it is
regulated such that the angle alpha 7 (in Figure 47
the X5 direction) of the regulating portions 1557h 1
or 1557h2 are line-symmetrical with respect the
tangential direction (the X4 direction). By this, the

same operation is carried out when the regulation rib

1630R is contacted from the radial inside.

di r ect PONJP20084056259
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coupling can be ensured. Enbodinment 6 : Referring to
Figure 51-Figure 52,, the sixth enbodi nent of the

w@e@sanms7s nvention will be described. In this PCT/JP2008/056259

enbodi nent, the configuratizmn of another coupling is
enpl oyed. Figure 51 is an illustration of the coupling
which is the main constituent-elenents of the present
enbodi ment. Figure 52 is a |ongitudinal sectional

view | lustrating engaged state and state before the
engageneTiie bet meeidgl ideeshadt wfed Hed dpp e UM n

B i reshETg G 0N G L DAY 5 B [T b
devcribed, Haue SLS) SO g oL ANe ol no
B s e e o LS EBlpa 50 S L b
Seshienal viowt sken ol ona SSbm e 51 (2)
I FrOuT 620 (6) Mg EOURL |1 150,p85-9 el vacshal
BP0 B o, R (g1 em oo
appat At s A i as seidl ypr e apensdigoB150m i s provi ded
with a tapered driving shaft receiving surface 8150 .
On the cyhi adni€eabni nner isumbaed, oa the guide rib
through an intermediate part 7150c of the coupling.
However, if the inclination of the coupling is
possible, it may move on the guide rib through the
position other than the intermediate part.

In addition, the present embodiment,
Embodiment 2 or Embodiment 3, or Embodiment 4 may be
implemented simultaneously, and in such a case,

Engagement and disengagement operations of the

coupling can be ensured.

Embodiment 6:

Referring to Figure 51-Figure 52,, the sixth
embodiment of the present invention will be described.

Tn this embodiment, the configuration of
another coupling is employed.

Figure 51 is an illustration of the coupling
which is the main constituent-elements of the present

embodiment. Figure 52 is a longitudinal sectional view
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plurality of driven projections 8150d (815Cd 1 or
815Qd 2 or 8150d3, 8150d4) in the formof ribs are

wale@possd® | n addition, in Figure 51 (a) , a rPCHIR20084156259

force transmtting surfaceirotational force receiving
portion) 8150el-e4 is provided downstream of the
projection 8150d with respect to the cl ockw se
direction. And, the rotational force (driving force)
is transmtted by the contact of the pin 182 of the
diivetshaing180gdged hetatansnit stage seeface the

8150el -e4to the coupling 8150. The opening 815 is
pnogpdeenti batecenpdt tde debef bprentpeaPPRE SYF fATE"
8150 sinilarl%. In addition, the cylindrical inner
sapembeyi 3nPr BUYP et R9t he rib-1ike projections
815Qg 1 or 81509g2. In .,addition, in Ei.gure,50 (b) a
transnitﬁpﬁétsuFﬁgéérepﬁtgpi%ﬂgprﬁoégé’tigﬁsnitting
portion) 8150Ch 8150h2 .i s provided i upsiseang.
ESQ?PEBEagFO?hg%dngISﬁﬁgﬁﬁngrifg‘§%%n ]9'2%%n|ng

159 1.0r 815 i thorespget 1ha chapkwhge direethon.
égggﬁi%g ég}Fggéwgﬂézyﬁgﬁeggescripti%n m?fl be made

g%gﬁ;fhggagggﬁgkﬂg QRehakieBmef vt Beqepuplyige BiLgune

sectional viewilluStrating a state before

%P%%%iﬁng%%hth@hgrE%@p§ﬁﬁ§§ 3180sathefrbhethmevenent s
of the devel opnent shaft 180 and the coupling 8150 in

& eneiahigoral 1dirr eetlieonaXa4 Figlire axi gcl2isnel i nes to
the angle al pha 7 so that a downstream free end
pesitticom 181341 taikeh réspegctSit64t he Figure 51 (a).

The coupling 8150 is generally cylindrical.
As shown in Figure 51 (c) the coupling 8150 has a
drive shaft insertion opening portion 8150m and a
development shaft insertion opening portion 8150p for
receiving the rotational force from the drive shaft of
the apparatus main assembly. The opening 8150m is
provided with a tapered driving shaft receiving
surface 8150f. On the cylindrical inner surface, a
plurality of driven projections 8150d (8150d 1 or
8150d 2 or 8150d3, 8150d4) in the form of ribs are
disposed. In addition, in Figure 51 (a), a rotational
force transmitting surface (rotational force receiving
portion) 8150el-e4 is provided downstream of the
projection 8150d with respect to fhe clockwise
direction. And, the rotational force (driving force)

is transmitted by the contact of the pin 182 of the

drive shaft 180 to the transmitting surface 8150el-ed
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rotational direction X 4 can pass the free end portion
180b. At this tine, The upstream 182a and the
welowssiseam 182b of the pin 182 maintain the ePCEIRAI08/056259
state with the transmttingssurface (rotational force
recei ving portion) 815Ch 1 or 8150h2 (Figure 51c) of
the coupling 8150. Figure 52 (b) illustrates the
coupling 150 having been described with respect to
Enmbodinent 1 , in the orientation the sane as Figure
52 (g cowslimg|8beunderstood from Figure 52 (b) , the
axis L2 of the coupling 150 is inclined by the anglg
al pha 7 §hﬁipasnyngo8¢g@9réssﬁr?g}d?dsvlF i & teRete
engagenent between upstream pjn 155, and the upstream
e Y SEOPIRARE P33T BT sTRFERE® 8@5‘%@1} $5% ‘?rg%ta 1 shed

th ) . .
%“%@a%i S heraei & %%:f,i GHE e vauaTede e Pia g,

e ansm it 1 I '
e e
C c orti h j : ] [
Erats b - FE I W e <4 PR S R L

gggggﬁiohg$ eri-ent atkRBmoft1he soLPLoNY B8S5OMILher

I'ize As has_been descri bed herei nbefore, the
§94phbngshaso@ieyhi ndrhigahpsbapen Bysihisp efehhef it

IS necessary to increase the inclination angle
Gpveepgagaredliaagstandppsopennpgoslbhg toapl BhGI9Z he
contact portions for the rotational force transm ssio
whthheetpecpl aoeslackgwassudédecThenef ore, the ‘

Referring to Figure 52, the description will
be made about the engaging operation of the coupling.

Figure 52 (a) is a sectional view illustrating
a state before engaging with the drive shaft 180 after
the movements of the development shaft 180 and the
coupling 8150 in the rotational direction X4. The axis
1.2 inclines to the angle alpha 7 so that a downstream
free end position 8150A1 with respect to the
rotational direction X4 can pass the free end portion
180b. At this time, The upstream 182a and the
downstream 182b of the pin 182 maintain the engaged
state with the transmitting surface (rotational force
receiving portion) 8150h 1 or 8150h2 (Figure 51lc¢) of
the coupling 8150.

Figure 52 (b) illustrates the coupling 150

having been described with respect to Embodiment 1, in

the orientation the same as Figure 52 (a). As will be



10

15

20

25

inclination operation of the stabilized coupling can
be acconplished. Since the co-axial rotational force

WO eaR4anisssi on between the drive shaft 180 and PEBIP2008/056259

devel opment shaft 153 and tim engagenent rel easing
operation between them are the sane as that of
Enbodi nent 1 , those descriptions are omtted for
sinmplicity.[Enmbodinment 7 ] Referring to Figure 53, the
sevent h enbodi ment of the present invention will be
dEsE I Hepd Theorpridgante dibodimerithe s flér enft threom
Enbodinent. 1 in the cpnfiggration of the coupling.
EYRE™B 13D is igdngredy vdsiaawls alrvupl i ng
whi ch has neral l'y cylindrical shape, and Figure 53
(Sd)mih‘]sa Yo el PohFE 2w e Bie t8ddpl RS RBUALERCPS
the cartridge engages with a drive shaft. In Figures
é?éeec(wae)enanuci3 %ﬁre(ao“)g 1t f%\(legi Stk id%]'?alugsgﬁlceém éﬂqlnvﬁjt t ed
f 8| I <t-he right d,si.d nd .t he
o e e assetl % slodhe o Lo hapd ol darand A
Sile, 2496 Ofrdihe ;copnl I 50,4 xa OuhaSEntl! fodas,
plurality of driven projections (rotationa orce

el iing aogjat;i W )o P e d dHY i8I0 nBiRf .+ Hhey
are provided at two positions. Entering portions or
eMaracas HPBadfmdy asodad behweas bheedr h¥8d, in the

recei ving projections 915CQd. The

present embodiment, the coupling 8150 has the contact
portions for the rotational force transmission at the
two places as shown in Figure 52 (a). For this reason,
the orientation of the coupling is further stabilized.

As has been described hereinbefore, the
coupling has a cylindrical shape. By this, even if it
is necessary to increase the inclination angle (pre-
engagement angular position) of the coupling, the
contact portions for the rotational force transmission
in the two places are assured. Therefore, the
inclination operation of the stabilized coupling can
be accomplished.

Since the co-axial rotational force
transmission between the drive shaft 180 and the
development shaft 153 and the engagement releasing
operation between them are the same as that of
Embodiment 1, those descriptions are omitted for

simplicity.
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wWO1983178728 r ot at i onal

projection 9150d is provided with a rotational force
recei ving surface (rotational force receiving portion)

force applying portion) 918250f the drive shaft 9180
as w1l be described hereinafter contacts to the
rotational force receiving surface 915Ce. By this, a
rotational force is transmtted to the coupling 9150.
In order to stabilize the torque transmttedto the
tBupbidhgena plurality of rotational force receiving
surfaces 15Ce are desirably di sposed on the sane

ci rcunf eREFEE IS & it ciorel &pe By artd embodiment
d|$£05|t|on in this manner, _t he rotatlonal force

PEahBfi BEPEAPFadNUE"F$CB oKt dnPearfgSFRED £6r que

Lor que. cOR b HEOTReA T USRI 1on - eE e fénﬁv?,ﬁ. nt
f bi, | feth
Puehirih®orr 1ACkheos8ost URaOhNR, REPYRR, SOHRTAEA"  ne

9%58?8%8‘?3# kang ééi‘g degs Ges),; di, aget L E?I\JE}(lnélg&ch

I'tion e nunb the recelving sur

ABY he éﬂérhﬁl&h@y@thQiégloéhEEQ déhMeF§§@EE %%8Qb§an
be recelved by t he standi ng-by portion 91 In the

peesepkcembadinghtyw {AenndAbecolpling. mbhateat abi enal
force receiving surfaces 9150e may not be on the sane

chrtuifigeenngages whey aayrhot bradtsposed

di anetrically opposed positions. In addition, the
cyl i nder duor fagerefs thda¢oapki A§ ($150the modeitdedadi t h
%gicgtggdg¥pggiggn%rom the main assembly at the
righthand side, and the developing roller at the
lefthand is driven.

An input side edge of the coupling 9150 is
provided with a'plurality of driven projections
(rotational force receiving portions) 9150d. In this
embodiment, they are provided at two positions.
Entering portions or entrances 9150k is provided
between the drive receiving projections 9150d. The
projection 9150d is provided with a rotational force
receiving surface (rotational force receiving portion)
9150e. A rotational force transmitting pin (rotational
force applying portion) 9182 of the drive shaft 9180
as will be described hereinafter contacts to the
rotational force receiving surface 9150e. By this, a

rotational force is transmitted to the coupling 9150.

In order to stabilize the torque transmitted

force transmtting pin (rPCHIP0ORHS6259
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915Qg. In addition, an opening 9150y is provided with
the rotational force transm ssion surface (rotationa

wo orosa18ransm tting portion) 915Ch. The drive PCT/JP2008/056259

transm ssion pin (rotationalé force receiving nenber)
9155 (Figure 53 (b) ) of the devel opnment shaft 9153
contacts to this rotational force transmission
surface 915Ch. By this, the rotational force is
transmtted to the developing roller 110 fromthe main
tas sEmbl goup L 1Sign |arpunad the P 0 AT I01 5RECS he
rotational force transm ssion surface 915Ch

wRetrably HiEkreed s GaIV Ao EFRIFThE S ahs
circunference . The configurations ciﬁthe deyel opment
B (COABIEERFR M ve SHEGS 1411 Be d¥Scri bed

Fi e b3 (b .. 1'n _Enbodi t 1 | 4 | cal
H LS | W QUG T (7 R e
h di t [ f ti
S b1 EHE BRG Bor 11 o1 S Tar gar 1 e odtaret er o
iR g portion e Farger than er <
BB TE, O T i h S0 R0 o e e wt hout

Lorerf ecencee Wit hi §be. mairpradeardi hl5Goml e viewpoint
configuration of the drive shaft 9180 is the same as

thathof st hei devet oprest shafdr Hi60t sabshansiah) ythen
ot her words, the configuration of the free end portion
94808bvisgt barspbesi eabOsuafacedesanabl hepdpahdedron the
thereof is larger than the dianeter of the main part
9BOacdf pohettyhendi Beafleghape) pdt enehrifal addi titon,
gggigggn, the number of the receiving surfaces 9150e
may be any if the pin 9182 of the drive shaft 9180 can
be received by the standing-by portion 9150k. 1In the
present embodiment, the number is two. The rotational
force receiving surfaces 9150e may not be on the same
circumference, or they may not be disposed
diametrically opposed positions.

Tn addition, the cylinder surface of the
coupling 9150 is provided with the standby opening
9150g. In addition, an opening 9150g is provided with
the rotational force transmission surface (rotational
force transmitting portion) 9150h. The drive
transmission pin (rotational force réceiving member)
9155 (Figure 53 (b)) of the development shaft 9153
contacts to this rotational force -transmission surface

9150h. By this, the rotational force is transmitted to

the developing roller 110 from the main assembly A.
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wO1@8h1miM ch i s the spherica

(rotational force applying portion) 9182 which pierces
t hrough the substantial center of the free end portion

pin 9182 transmits the rotat27onal force to the
transmtting surface or rotational force receiving
surface 915Ce of the coupling 9150. The devel opnent
shaft 9150 and the spherical surface of the drive
shaft 9180 are in engagenent w ththe inner surface
915Cp of Gl leouy iteg WESErBedthicsy AU d,eltdts ve
position between the devel opment shaft 9150 and the
Eetprirgad1forer thangpiiveishaftirdage P458Bt éFni ned.
The operatlon with respect to_the nounting and
&@ﬁ&&ﬁ#.Hgdaﬁppﬁ@dcéaﬁmﬁﬁalgfééYr@papﬁ@é PB the aprge
shaft 9180 is the same as Enbodinent 1 , and
HerEfoFE S e description thereof is onmitted for

I b d d bef
iloggl : ﬁlg]t%as thnmfhﬁ gchincSZISO e e OF guop%ngrn §rheaﬁt he
@‘i%'3t 'a%g}. Wh%theE%Ee%B 'f@ b'ﬂ%odgaﬁgt Fgedgggeﬁﬂgawl ar

o the di rection of the axis L coupling 9150

g@§ed@@qg ?nedlthﬁQ§d£@@@%'fQ ﬁﬁeeﬁﬁfﬂﬁﬁrfﬁéf dhe

A no i ed exanpl e of the coupling w

d%S@rB@@@rﬁdéﬂh%ﬁrfbﬁetheIﬁoﬁﬁiguéﬁﬁéﬁiméﬁttrﬁbwever, a
coupling 9250 shown in Figure 53 (c) , a cyllndrlca

shapeteamndod eospbhalrishaperareepdt pbogebheplsBbguttethd
(d) is a sectional view of the coupling of this
end portion is larger than a diameter of a main part
9153a. With this configuration, the left end portion
of the coupling 9150 can incline without interference
with the major part 9150a. The configuration of the
dri?e shaft 9180 is the same as that of the
development shaft 9150 substantially. In other words,
the configuration of the free end portion 9180b is the
spherical surface, and the diameter thereof is larger
than the diameter of the main part 9180a of the
cylindrical shape portion. In addition, the pin
(rotational force applying portion) 9182 which pierces
through the substantial center of the free end portion
9180b which is the spherical surface is provided. The
pin 9182 transmits the rotational force to the
transmitting surface or rotational force receiving
surface 9150e of the coupling 9150.

The development shaft 2150 and the spherical

surface of the drive shaft 9180 are in engagement with

surface i s provi PBedIP2008056259
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nodi fi ed exanple. A driven portion 9250a of the
coupling 9250 (righthand side in the Figure) has a

weaylmsnomirgal shape, and an inner surface 925CpPCT@Er200H/056259

engages with the spherical ®8rface of the drive shaft
9180. Furthernore, it has the abutnent surface 925Qq
and can effect the positioning with respect to the
axi al direction between the coupling 9250 and the
drive shaft 180. The driving portion 9250b has
abeniisakrshapéackePRARdosi §beororRéirpgdléy -, Bindthis,
simlarly to Enbodinent 1 , the position relative to
the Héééiéﬁﬁeﬁpséﬁépﬂ Ps3vpgndeher ApHedopjehkeshalt

it !éﬁﬁiﬁﬂsﬁ@%Ltp@ﬁg%iééb”?@“ééé%%ﬁ%%?sba%%&ﬁ@ 53

| gifaton GRAEoupl fig 635 :
UEheER Pefape T GOy BT BEt 1 1L Sheet ohal“ cif 129
AR Sh | i Fonial T ¢l 8t
R R N R R T A T

dré@@,%ﬁ%f&”@?@@sﬁ%f%ﬁé %éﬁ@pagh§&§8ﬁiﬁgﬂﬁgﬁs Whih the
h I aft 9

spherical surtace of the drive s 180." The

pasi-tirgRing the u%@c@&gaﬁoﬁi&ﬁe&é@@ ot thetdehveoshaft
9180 is effected by abutting the spherical surface

9180ciefitihe drive shaft 9180 to the edge portion
935Qg fornmed between the cylindrical portions having
di f f er entAditegretierenn dEeeiddd dueratiindre fofrd,hecteoupl i ng
9450 shown in Figure 53 (g) is a conbination of a
sphetiiogl hegr theecva iogkiinddi ehkhprshaped shdrafooni chhe
gggg%ion with respect to the direction perpendicular
to the direction of the axis L2 of the coupling 9150
can be determined if the coupling is engaged with the
shaft.

A modified example of the coupling will be
described further. In the configuration of the
coupling 9250 shown in Figure 53 (c), a cylindrical
shape and a conical shape are put together. Figure 53
(d) is a sectional view of the coupling of this
modified example. A driven portion 9250a of the
coupling 9250 (righthand side in the Figure) has a
cylindrical shape, and an inner surface 9250p thereof
engages with the spherical surface of the drive shaft
9180. Furthermore, it has the abutment surface 9250qg
and can effect the positioning with respect to the

axial direction between the coupling 9250 and the

drive shaft 180. The driving portion 9250b has a
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Figure 53 (h) is a sectional view of this nodified
exanpl e, wherein a driven portion 9450a of the

wa@oapl1i718g8 9450 (ri ght hand side) has a cyli ndri P&l/JP2008/056259

shape, and the inner surface99450(p thereof engages
with the spherical surface 9450q of the drive shaft.
spherical surface of the drive shaft 180 is contacted
to a spherical surface 94509 which is a part of the
spherical surface. By this, the position can
veddicermshad ani (tie ftdspects itde otfe tdier édtdvame )of ande axi s
L2. Designated by 9250d, 9350d, 945Cd are projections.
Be§iididtled toy Fopncd megdsde dhE POSOE igne negadtlivendlo

5O R Lo oA B oPS ARG, Ropre 54

Fi 56, .th I,.ght h _enhodi t. of t t
CRVRIERDR i 150 deSeiN DR, THid Pesand embodi ment i s
di ff t ' 1 h t] ti

el atl vo 16 RS0 Vi Shat 1o e LBt e SRR LT

S YOLne wist Rer)e\?\h%ie%}] %oﬁﬂitrl'ati'_iioglu%% 24 Ji8 i®drical

perspective view ustrates a configuration of

3heRP R0 210150 @ft tdhaRr esentyeabadi ment 4 sThe

configuration of the coupling 10150 is a conbination
eledthencyl Midhi e t3hapecand ieenissalmsskaperwhi ghihane

been described in Enbodinent 7 . In addition, a
peperied SBSlace f1@heOcouplinaviodeéd omst he drdederidal
side of a coupling 10150. In addition, the surface of
ahagepdsilvétdicdel ofi dehe dmidveheedeingimgurface 9350p
thereof engages with the spherical surface of the
drive shaft 9180. The positioning in the axial
direction of the drive shaft 9180 is effected by
abutting the spherical surface 9180c of the drive
shaft 9180 to the edge portion 9350g formed between
the cylindrical portions having different diameters.
The configuration of the coupling 9450 shown
in Figure 53 (g) is a combination of a spherical
surface, a cylindrical shape, and a conical shape.
Figure 53 (h) is a sectional view of this modified
example, wherein a driven portion 9450a of the
coupling 9450 (righthand side) has a cylindrical shape,
and the inner surface 9450p thereof engages with the
spherical surface 9450q of the drive shaft. A
spherical surface of the drive shaft 180 is contacted

to a spherical surface 9450g which is a part of the

spherical surface. By this, the position can be
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projection 10150d with respect to the direction of the
axis LI is provided with an urging force receiving

waoBacs78.0150s. Referring to Figure 55, the sSPCT/AR20082056259

of the coupling will be dest:i bed. An inner surface
10150p and a spherical surface 10153b of a devel opnent
shaft 10153 of thecoupling 10150 are in engagenent

with each other. An urging nmenber 10634 is interposed
between an urging force receiving surface 10150s
deseriiagd withe reePe§si ﬁ@ aﬁ@ allm@pttmns@rff abe 201510
of a devel opnent flang y this, the coupling
%@15013?§191F@E%dt%wa?a @ﬂe %@Wé' s%?@d 18De WhEA] EREiONS.

d d I

R §?>%¢/tt83%ﬁ§ %%&é%%hg é%so%%%é%{léﬁsa ’
t to.,the

Groe sr%ﬁfe{l'%é SR TRE“PI AAGEBOPOron D8 TE0F SRR

E%%Qﬁ%h to the direction of the axis LI. By this, the
|senga ement of the coupling 10150 fromthe cartrldge
is prevented. The inner surface 1015Qp of the coupling
10150 is cylindrical. Therefore, the coupling is
mewptbedtatt kg cartridge B so as to be novable in the
direction of the axis L2 . Figure 56 is for

i |l ustratRapdhigvriemtiafien of 4 he gouplgag dHe tdighth
case that the coupling engages with the drive shaft.

EmpodenB6t( af itheapsestnanahvehewoaf wihe beupkisagibsa.
of Enmbodinment 1 , and Figure

The present embodiment is different from
Embodiment 1 in the mounting operation relative to the
drive shaft of the coupling, and the structure with
respect to it. Figure 54 is a perspective view which
illustrates a configuration of a coupling 10150 of the
present embodiment. The configuration of the coupling
10150 is a combination of the cylindrical shape and
conical shape which have been described in Embodiment
7. In addition, a tapered surface 10150r is provided
on the free end side of a coupling 10150. In addition,
the surface of an opposite side of the drive receiving
projection 10150d with respect to the direction of the
axis L1l is provided with an urging force receiving
surface 10150s.

Referring to Figure 55, the structure of the
coupling will be described.

An inner surface 10150p and a spherical

surface 10153b of a development sharft 10153 of the
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56 (c) is a sectional view of a coupling 10150 of the
present enbodi nent. And, Figure 56 (b) is a sectiona

woe@s/108fore reaching the state of Figure 56 (BQT/A12008/056259

rotational direction is show by X 4 and the chain
line L5 is a line drawn in parallel wth the nounting
direction fromthe free end of the drive shaft 180. In
order for the coupling to engage with thedrive shaft
180, the downstream free end position 10150A1 w th
reetng ol Qhel rdtatinrnosgemalt etittibbreamdedst ey pads

' he dri haft 180. |
e I S P b FEri® At SiRoshd SaraaTIahas B |
h | | A4. By thi t upl i ng mpves to
t ogrecp%sr?%]?%i;\gwei% ?Semf %%C%/r]ed;f ion%l %g%ﬁﬂg?ﬁ; ggg,&lheg_oes
i ' f d i,on i gure
S A AL L SRR BT or Tt ienent
othelgdanthsi n Bhe +gqupl ing agagqigg g'aﬁsef 3¢ M ged
ég t el e’rn

enbodi nent, it i e State whe 0€s no

e WA d he, O vis s hafdn 180 #é?%ﬁ$quj g

10150 takes the position nearest to t ve shaft

1B8hdped Lesiios i de astimd e iofn anTHr ghng treAber
(elastic nenber) 10634. In this state, when it noves

igintinlea wlot atd drted fhireaptiiran Sbod neards ofa tha drapered
surface 10150 of the coupling 10150 contacts the

drdiby el wisfawnFi igumer SALdds) ad] altertthits thire drtilves febrace:
is applied to the tapered surface 1015Or in the

di%e @t g x4 Llagnne mieitdicar 6,01 ol inegPECE50d she
direction of the axis L1. By this, the disengagement
of the coupling 10150 from the cartridge is prevented.
The inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, the coupling is mounted to the
cartridge B so as to be movable in the direction of
the axis L2.

Figure 56 is for illustrating the orientation
of the coupling in the case that the coupling engages
with the drive shaft. Figure 56 (a) is a sectional
view of the coupling 150 of Embodiment 1, and Figure
56 (c) is a sectional view of a coupling 10150 of the
present embodiment. And, Figure 56 (b) is a sectional
view before reaching the state of Figure 56 (c) the
rotational direction is shown by X4 and the chain line
L5 is a line drawn in parallel with the mounting

direction from the free end of the drive shaft 180.

In order for the coupling to engage with the
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retracted in the longitudinal direction XI| by a
conponent force thereof. And, the free end portion

waemws3sed t he devel opnent shaft 10153 abuts tBCHIP2008/056259

abutting portion 1015Q of 132he coupling 10150. In
addition, the coupling 10150 rotates cl ockw sely about
the center Pl of the free end portion 10153b
(preengagenent angul ar position) of the devel opnent
shaft.By this, the downstreamfree end position
49166Adhaftt heOcotbki dgwnsthepespeee evdtRestbiali onal
direction X 4 passes by the free end 180b of the drive
sPabpR180itRi gareest te)the vREATLLAB2Ar*Gedshgft1280
and the devel opnent shaft 10153, bec subst anti.al
@@edﬁiEP,PasérEbﬁn§r§ﬁaﬁpdrBeéF%PHggg§$§a8£ %€?Séf18¥
the coupling 10150 contacts_to the fr end po
EéeﬁtbQQPhe Pas ?CC?%?C%£o$m?% l%?%?ﬁg'QgF?ﬁﬁéﬁ%ggﬂ.
By this, the coupling becones-ikn t r [ at ency
%%S#énﬁﬁiéﬁrgogg)tha naggn§i§%ngigﬁyd?ﬁg%’gg%%nt of
retraction of t pLi 150+ ct-aerdegreecotng
Fﬁepﬁﬁggigﬁvgf ?ﬁe%g%i o%géégn beereduced toealgﬁ
%%%QQE%nSQSQ%h_hoeétn%ﬁeihkgﬁf%Eet@&thOEQéYf&@%U@ﬁdthe
otation in said one direction after conpletion of the
Bge fonong qRekaldone t{ke ,f Hee-endapeikenen ah8dh airs
orced on the conical shape driving shaft receiving
$¥sfiagenQl5CF of the coupling 10150 by rotation force
of the rotary. The coupling 10150 is pivoted by this
force, widethetodees ngpnonata the @@m@bﬂtm%rﬂ({%ﬁ)dﬁt e

to Xl ,
the present embodiment, it in the state where 1t does

not be in engagement with the drive shaft 180, the
coupling 10150 takes the position nearest to the drive
shaft 180 by a restoring (elastic) force of an urging
member (elastic member) 10634. In this state, when it
moves in the rotational direction X4, a part of the
tapered surface 10150r of the coupling 10150 contacts
the drive shaft (Figure 56 (b)). At this time, the
force is applied to the tapered surface 10150r in the
direction X4, and therefore, the coupling 10150 is
retracted in the longitudinal direction X1l by a
componeht force thereof. And, the free end portion
10153b of the development shaft 10153 abuts to an
abutting portion 10150t of the coupling 10150. In
addition, the coupling 10150 rotates clockwisely about
the center Pl of the free end portion 10153b (pre-

engagement angular position) of the development shaft.
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direction) of the axis L2 by this. The coupling 10150
i s di sengaged (disconnected) fromthe drive shaft 180.

weedpsdimsesit 9: Referring to Figure 57, Figure BST/JE008/056259

Figure 59, , enbodi nent 9 w3l be described. The
present enbodinment is different fronEnbodinent 1 in
position (position of the coupling) for inputting the
rotational force, and structure for transmtting the
rotational force to devel oping roller and devel oper

Sp iyt srrolther dovevatesapl ifnpe Ringumesstiion 4015021 of
perspective view of the cartridge B . |In addition,
iNGuicO R ing ¥ iddr JFsPEcie b SRS IMAtstiamiadg B rhdbiiong
[ f.th trid B without th i.d | at e.
kel 1) S PR S LA LY 05 B ag
¢ h g i de. Fi 5 !
S aPEe T Ve i o'BF a HFI PGS HpAFCgOhP. =89 Sokn
f -drixi ' | { 145 is.
OB A0 4 e B o, RTERR L 98 o148 ke,

%0B&%Qi%%pshﬁ%ta?ggﬁhgqngas%%%%@%pﬁ@l% Pl rald er

gear 1467i s prov to tthe one | ongitudi nal end of

tepdavel apearsoswRplns el key +htd fliieduwhgl bortidiotioihe
gears are fixed on the roller shafts. By this, the

byt ahicordla sfaic & oreeeiored hay utra neowplring 119G far.onpyhe
apparatus main assenbly Ais transmtted to the pin
thosat ithealcoupldegr @eeiownierng iporthieomb tEES cand atthecgear
147. In addition, the rotational force received by the
géaitel4Figgre 55). In consideration of an amount of
retraction of the coupling 10150, the degree of
inclination of the axis L2 can be reduced to «l06
(Figure 56(c)).

At the time of the rotary resume the rotation
in said one direction after completion of the image
forming operation, the free end portion 180b is Fforced
on the conical shape driving shaft receiving surface
10150f of the coupling 10150 by rotation force of the
rotary. The coupling 10150 is pivoted by this force,
while retracting toward the direction (opposite to X11

direction) of the axis L2 by this. The coupling 10150

is disengaged (disconnected) from the drive shaft 180.

Embodiment 9:
Referring to Figure 57, Figure 58, and Figure
59,, embodiment 9 will be described.

The present embodiment is different from
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wo b@sgemrs 146. The rotational

transmtted to the developing roller 110 and the
devel oper supply roller 115 through the gear 145 and

to the devel oper stirring menber and so on. In
addition, the nmenber for transmtting the rotationa
force may not be a gear, but nay be a toothed belt
andso on. The driving force transmtting nmenbers, such
as the gear or the toothed belt, are usable properly.
Refetinergt th Fi guosl 50  tiws drian mf i Wpitcyeaking7
whi ch nmounts the coupling 150 swingably will be

Tes et 199 gelze E@ﬁﬁElQHQ%Eﬁ?%C?dX%Hyb?tﬁWﬁFure for
press-fitting, the bonding, and so on to the, insi of

TR Yelrt iThe kA 19453 T het Rt hed 48 et e totier

configuration, so that jt cap incline snmpothly wh
e AV nTPPhH .r?ii?¥n r%ﬁdﬁﬁﬁé&ﬁﬁ?'altﬁougﬁnthe

i s R S BT T
BB LR AT SR, Ry e U i
%{J&Mﬂ?ﬁé??é’a'ﬁ rgeqf1omE hsocouphi 89 488 &srprongeed
at the tree ené glde_of the gear shaft 11153, and it
RIS i estiaa a0 gl e o
andyi s£f hxedibynyhenpuesgebif t angsethef bonding, dahdisg
on to the gear shaft 11153. If the transm ssion of the
Eotat i onaduforte (is) possi hbeyspertposition of a g
input gear, as seen from the non-driving side.

A development gear 145 is provided to the one
longitudinal end of a developing roller 110. In
addition, a developer supply roller gear 146 is
provided to the one longitudinal end of the developer
supply roller 115 (Figure 1). Both the gears are fixed
on the roller shafts. By this, the rotational force
received by the coupling 150 from the apparatus main
assembly A is transmitted to the pin (rotational force
receiving portion) 155 and the gear 147. 1In addition,
the rotational force received by the gear 147 is
transmitted to the developing roller 110 and the
developer supply roller 115 through the gear 145 and
the gear 146. The rotational force may be transmitted
to the developer stirring member and so on. In

addition, the member for transmitting the rotational

force may not be a gear, but may be a toothed belt and

force may be traPCHIRAE8H56259
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155 is satisfactory anywhere. Preferably, the pin 155
penetrates the spherical surface center of the free

wepaspoisrs on 11153b of the gear shaft 11153. TRCBJIR2908/056259

because, with such a structare, even when the angle of
devi ati on exists between the gear shaft 11153 and the
axis L2, the rotational force transm ssion radius
i sal ways constant. By this, constant transm ssion of
the rotational force is acconplished. The nunber of
gotat i offak Hornveéngr dnswis siren spoihtsIndygnberany Sughdas
the person skilled in the art can select it praperly.
tHoweyear, am e Sentwi et 3 4Sifie REPPESE-Y s
enpl oyed fromthe viewpoint of assur eg transm ssi on of
(ilr5|5w ng ReFguEinanBCaEseHBEi ngs pr bper ¢§~ VAR, TTRR% pi n
penetrates the center of the fr end s ricail
AT abb/ 11rEEh "B ERI S (FET LSS pro) et a;be%ﬁ}n%?]hlel

SAATELCL P, e ST i S e
rotati onal. i P
SELELPIBL e USRS 8 dhsdmnelgiane o

{'ﬁ% atgeaff.t rﬁﬁhé he £ 1Proycte 1Bde ohles Bymiardsaal
rntegral with the gear shaft 11153 and the gear 147.
dbergsarst 145, 346chandid4danr enbplicadmgeeiby hen
addition, since the nounting nethod of the coupling
450 hsithe2 sanel ases hat Iof thisodinvertingnt,t kdthough
description is omtted. The gear 147 is provided with

ahepaeer 147aff ot 11 88 eivi mgdé hef cavgdlalng G mayarias a1adg
so that it does
of resin material integral with the gear 147. 1In

addition, The rotational force transmitting pin
(rotational force receiving portion) 155 for receiving
the rotational force from the coupling 150 is provided
at the free end side of the gear shaft 11153, and it
is extended in the direction crossing with the axis of
the gear shaft 11153.

The pin 155 is made of the metal and is fixed
by the press-fitting, the bonding, and so on to the
gear shaft 11153. If the transmission of the
rotational force is possible, the position of the pin
155 is satisfactory anywhere. Preferably, the pin 155
penetrates the spherical surface center of the free
end portion 11153b of the gear shaft 11153. This is
because, with such a structure, even when the angle of
deviation exists between the gear shaft 11153 and the

axis L2, the rotational force transmission radius 1is
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not interfere with the gear 147, when the coupling 150
swi ngs (the novenent, pivoting) . The space 147a is
Woee@siidsas at the center portion of the gear 14FCT/B32008/056259
this, it is possible to shasten the length of .the
coupling 150. Furthernore, as for the nounting nethod
of the gear 147, a hole 147b (Figure 59 (b) )
i srotatably supported by the supporting shaft
(unshown) of the devel opnent bearin% 11151 (Figure %g)
alvayadehrstomt ¢ h@ycyhildr CORIStsitt teaNEREEsien of the
rotatably supported by the jnner surface 11157i of the
elpporeiay FeRderld 1agyonst Fed he TERg it Odri ve,

Sp LSRRI B P B A LA SO o
Speedinernt 5.,110e descpiotion s omited e spars
ghguiar posiLien Listablore Lhe enosaereit plothe
Shr DS TEPUTERL e B0Rd! JEny. . demcr i Badsion of

present egpodimenha hbsbsbNohgNEEessaty. t autl ihe
coupﬁlﬁg 15% to the ena co-ax?gf ﬁ?th ?he deJZFgﬁfgg

165! EnddQat Mar enpartheskaskyrhaceoedi agdt spbbeical
enbodi ment descri bed above, the coupling 150 is

prevhdedlat sthe pogithion, rewoteid rigm tieobedtss Lin dgihe
the developing roller 110 in the direction
diametrically opposite-directions from the peripheral
surface of the gear shaft 11153. In other words, the
rotational force is transmitted at the two places.
Here, in this embodiment, although the pin 155 is
metal, it may be a product made of resin material
integral with the gear shaft 11153 and the gear 147.
The gears 145, 146, and 147 are helical gears.

In addition, since the mounting method of the
coupling 150 is the same as that of Embodiment 1, the
description is omitted.

The}gear 147 is provided with a space 147a for
receiving the coupling 150 partially, so that it does
not interfere with the gear 147, when the coupling 150
swings (the movement, pivoting). The space 147a is
provided at the center portion of the gear 147. By
this, it is possible to shorten the length of the

coupling 150. Furthermore, as for the mounting method

of the gear 147, a hole 147b (Figure 59 (b)) is
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wWQ basnorsat i onal

perpendicular to the axis LI of the developing roller
110. And, in the direction of the rotation axis L2,

force transmtting portioni37and the cartridge side
rotational force transmtting portion) 15Ch are
provided in the opposite side fromthe rotational force
receiving surface (rotational force receiving portion)
15Ce. And, the rotational force received by the
rotatalohal stppeetedapgnihei pgprorthee ABTHT| sunshown)
transmtted to the developing roller 110 through the
@fah@ﬁ1@@V@hopmﬁnnsseerbv%t1ghéﬂ KE%%%r?eé%?vi%H‘

ti d th 145 and 147 (driyi
ERAHSRPEL| Ao rBRbEREICRY PRESLORNE! dovbr obPHE PBY er

110 is rotated by.the rotationa ce recejved from
?HEpﬁﬁFﬁgaggeﬁﬁ?ylﬁps§ ?HE%%8ﬁph%;§5158£ ﬁgéording to
this egbodineng rtE@ %gtitude of the design of the
SPBRPAFURY HFR &5 sdABPY A and the cartridge B is

i nproved..:Thi S ,i i+ Itk
positionS&EH%%éj%%E%ﬁ%ﬁ%ﬁ%%ﬁhbgﬂg?%%eFﬁfdggffaﬁaigéﬁent

LEr egRechi;4e erpaskbianial bherdevehopingneol | er
%%Oﬁﬁ?negggg%ﬁganiﬁ t he appérgtug ﬁain assenbly A,

EB@aP?SthQE ef.ct Bandr h¥etshaf brl8hbedhimbatplopehky
sel ected irrespective of the position of the

devekopitagnr okl emitt@di.n the state of the cartridge B
mounted to the rotary C. This is effective in

devel opnehte afeans for inclining the axis L2 to the
pre-engagement angular position just before the
engagement of the coupling to the drive shaft may
employ a method of any of the embodiment 2 -

embodiment 5 described heretofore.

As has been described with respect to the

. present embodiment, it is not necessary to dispose the

coupling 150 to the end co-axial with the developing
roller 110. More particularly, according to the
embodiment described above, the coupling 150 is
provided at the position remote from the axis L1 of
the developing roller 110 in the direction
perpendicular to the axis L1 of the developing roller
110. And, in the direction of the rotation axis L2,
the rotational force transmitting surface (rotational
force transmitting portion, and the cartridge side
rotational force transmitting portion) iSOh are

provided in the opposite side from the rotational

force transmtting surface (roPEL/IrR2eH/056259
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w@e@sans7s nventi on wil |

commerci al products. Enbodi nent 10: Referring to
Fi gure 60-Figure 69, the tenth enbodi nent of the

per spective view of thecartrisdge using a coupling
12150 according to the present enbodi nent. An outer
peri phery of an outside end of a devel opnent
supporting menber 12157 provided in the driving side
functions as the cartridge gui des 140LI, 140L2. The
ﬂeveeopeogluamgr$dgéacs drsh@un@n@blﬁnngﬁté@cebvxh@
rotary these cartridge gui des 140LI, 140L2 and
@9¥tl©@belé@$deZvuhsﬁéwm)IQﬁ%ﬁAQﬁﬁﬁ|ﬁPﬁQQ3ﬁRﬁﬁkHQQHbﬁ;
side. In this_enbodi nent, the coupling can_be
Fheegpap FyoRahdf @BChi FRaR AR HEYRY oﬁ%g?c% haf Pl ehd

nmb He d | h b
EEﬁagﬁlﬁﬁaﬁfEa fﬁe fESErRPert, Ratltr o fnEE s hon opha®
t f. t t h I
PRreahi B PRl G har She haPhe LORRE S pROpt b oA o
Lo | S3A4PEESPRELLYe: Ve, 011 he (oUpI D0 a5, Seer

rom r| Vi ng erspective view, as

%ESHsM@HEBB%QﬁM@H’P' @_y rohder @aedei&fel%ggltﬂge £ ()

coupling. Figure 6 is a side view of the coupling
a830se8Nrbhatbe gyreﬁéleatae&aﬁaﬂlﬁakaé tectheed from

direction of the axis L2 . In addition, Figure 61 (d)
tBeamaifleaysembdf, hheycenpl tagpling 150.

According to this embodiment, the latitude of
the design of the apparatus main assembly A and the
cartridge B is improved. This is because, in the
cartridge B, the position of the coupling can be
properly selected irrespective of the position of the
developing roller 110.

In addition, in the apparatus main assembly A,
the position of the drive shaft 180 can be properly
selected irrespective of the position of the
developing roller 110 in the state of the cartridge B
mounted to the rotary C.

This is effective in development of

commercial products.

Embodiment 10:
Referring to Figure 60-Figure 69, the tenth
embodiment of the present invention will be described.

Figure 60 is a perspective view of the

be descri bed. Fi gure 6BCT/3P2808/056259
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as seen fromthe driving side. Figure 61 (e) shows a
view of the coupling, as seen fromthe devel opi ng

w0 odoBaL7838 de. In addition, Figure 61 (f) is a BETIP008#156259

view taken along a |ine S2113821 of Figure 61 (d) . The
coupling 12150 of the present enbodi nentis engaged

wWth the drive shaft 180 simlarly to the coupling

150. To receive the rotational force for rotating the
devel oping roller. In addition, it is disengaged from
t17e [T Age SHEMY 1BBEOUEHE b A idfy asiader ddmiovdre pidvet i on
12150a of the present enbodi ment has the function and
HTTEr S™HAIME %0 PROSELEF PRELRBABEr °f508, cuhdithe

FPIL A D S I i
' t., .the drivi ti 12150b has .t .
SEheTI LRI i g™ P RAhIU Py Wi e 19805465

to e ablgto nove anmong said three angul ar positions
irrespective of the rotation phase of the devel opi ng

rol ler 1164 Fhgs £o5ind BarfPage (f%occl:i %Ig%d%%aeﬂf&

addition, the internediate part” 121

frangideen tand hsd rieaddine iy ke de0 dhas8 Rfe he Jenber
150c. In addition, the material and so on i s the sane

a< athat 10lf01t2hQirﬂi?rﬁwtrﬂd’cyea@dliitdef)ﬂ,untsfﬂl@vﬂﬁpeﬁir%@ild%%ﬁqm
has the function and structure simlar to those of the
reéreb eronts0mv(iFigurdele6l (f )). In addition, the
projection 1215Cd (1215Cdl d4)

In this embodiment, the coupling can be
integrally handled with the development shaft end
member. Here, the development shaft end member is the
mempber mounted to the end of the developing roller,
and it has the function of transmitting the rotational
force to the other member in the cartridge B. |

Figure 61 (a) is a perspective view of the
coupling, as seen from the driving side. It is a
perspective view, as seen from the developing roller
side of Figure 61 (b) coupling. Figure 61 (c) is a
side view of the coupling as seen in the direction
perpendicular to the direction of the axis L2. In
addition, Figure 61 (d) is a side view of the coupling,
as seen from the driving side. Figure 61 (e) shows a
view of the coupling, as seen from the developing
roller side. In addition, Figure 61 (f) is a sectional

view taken along a line S21-521 of Figure 61 (d).

The coupling 12150 of the present embodiment
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has the function and structure simlar to those of the
el ement 15Qd (Figure 61 (a)., (b) , (c) , (d) ). The

weniosanses porti on 12150k (12150kl - k4) has the PCHER20081056259

and structure sinmlar to thowe of the el ement 150k
(Figure 61 (a), (b) , (c) , (d) ).In addition, the
driving portion 12150b has the spherical surface so
that, it can nove between rotational force
transmtting angul ar position and pr e- engagenent
ahyurRE2HeRdivion (e disenagalahy BOYulsimigesilti ar) the
relatjve to the axis LI irrespective of the rotation
phadel 619 thed devidl gsiarg woltiter wpie tiwneHe foame ifdge
n.the illustrated exanple, the driving portion

?ﬂgi%%’bl%%sﬂéesh%‘éﬂ%%m et Jn%gf ﬁé};ﬁd@ﬁtlmni% o;LS
' | t . n ol e
%%%§e$%éé§%1b Rﬁan%%gﬁ#ig?oﬁ?%fh g%é5g_ﬁt a posgaion

[ ent er .the drivi
SR e R L 1
%ﬁ@é&@r@ﬁb&ﬁﬁn&@rﬂyg%}?@rfﬁﬁ&ﬁ%% Mevcrure

internedi ate part 12150c, and a ing poﬂflon

1200 r The e dd # o drefhedk befyeen themp lclod)peling

described in the drum fl ange assenbl’y process

heirdd naaf ey ReS 1M 2056 Q€ 6% suft @xanple of a
devel opnent shaft end nmenber 12151 which supports the

cOupldngrel 20500 it |t detldesosndiad. 1 F6Qur en62nta) shows
a view, as seen fromthe drive shaft side, and Figure
EZAsiinents ddut idbmaling ewttaken @ ldp add nmeS22- S22
spherical driving shaft receiving surface 12150i so as
to be able to move among said three angular positions
irrespective of the rotation phase of the developing
roller 110 (Figure 61 (a), (b), (c), (f)).

In addition, the intermediate part 12150c has
the function and structure similar to those of the
member 150c. In addition, the material and so on is
the same as that of the member.

In addition, the opening 12150m has the
function and structure similar to those of the member
150m (Figure 61 (f)).

In addition, the projection 12150d (12150d1-
d4) has the function and structure similar to those of
the element 150d (Figure 61 (a), (b), (cy, (d)).

The entrance portion 12150k (12150kl-k4) has

the function and structure similar to those of the

element 150k (Figure 61 (a), (b), (c), (d)).
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in Figure 62 (a) . The opening 12151g 1 or 1215192
shown in Figure 62 (a) forns a groove extended in a

wo eodoattismal axi s direction of a devel opment shedT/JE206B/056259

menber 12151. At the tine oft nounting the coupling
12150, therotational force transmtting pin
(rotational force transmtting portion) 12155 enters
this opening 12151g 1 or 12151g2. The transm ssion pin
12155 noves inside of the opening 12151g 1 or 121519g2.
By this, Inr nddpetbhvetbe tihévioparpsihiphadeldfbt has
devel oping roller 110 in the cartridge B5, the
cioaipspingr 103 50s s aew adP et het neth Sal FPHe S BWGET ar
positions, In addition, in Figure 62 (a% ,, rotationa
foreblepedi {PHEE stFIRBBETLLRY AR RORARr BPEEE+8R eV ng
portions) 12151h élﬁlSlh 1, 0r 12%51h l are_provided in
PRe-ePORUGHeRE UPRYFed BPSthe Bp ﬂFné 191839 190r

12151g2. A sjd f t t 1 SSI ' 2
R L
12151h. By .thi. tati | 1.8, t ] tqt

B e i I 2 P 0y o

§Hr£ﬁge§a}§}%§8£ p5121H1h2 have) fher sted acesmple, the

i ntersecte the rotational direction of the end

Aenbeng1845LioBY1bhE80 hhe brapseiithngreusfiacegl2151h
I's preSsed to the side of the transm ssion pin 12155,

gpdthehat essabodbntbataxtswhikh( Ehgueei62by .. A Sixshomn
In Figure 62 (b) , the end nenber

hole 12150g penetrated by a transmission pin 12155 at
a position passing through the center of the driving
portion 12150b is provided.

In this embodiment, the coupling 12150
comprises a driven portion 12150a, an intermediate
part 12150c, and a driving portion 12150b. The
connection method between them will be described in
the drum flange assembly process hereinafter.

Referring to Figure 62, , an example of a
development shaft end member 12151 which supports the
coupling 12150 will be described. Figure 62 (a) shows
a view , as seen from the drive shaft side, and Figure
62 (b) is a sectional view taken along a line 822-S522
in Figure 62 (a).

The opening 12151g 1 or 12151g2 shown in
Figure 62 (a) forms a groove extended in a rotational

axis direction of a development shaft end member 12151.

At the time of mounting the coupling 12150, the
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12151 is provided with a coupling containing section

121513 for accommodating the drive transmtting
Weorsi1o178.2150b of the coupling 12150. Figure BRI/R2D08/E6259

a sectional view illustratiaag the step of assenbling

the coupling 12150.As for the driven portion 12150a

and the intermediate part 12150c of the coupling, the

retaining menber 12156 is inserted into the

intermedi ate part 12150c. And, the driven portion

ARE0eoread fdrece nitexmend Bt apin 10t e £ appetf i n

the direction of the arrow X32 by a positionjn er
Uﬁﬁﬁmmp¥%EQHim¢h@l®@}tl%%ﬁiZQE%ﬁﬁsvﬁﬁ%ﬁ1?E@P%Pg f§f?lg

retaining portion 1215G . The pin 12155 penetrates the
$|Qﬁr%@¥§h%21215cg of the positioning menber 12150y,

and the fjxi hol e 12150 | of [ '
12#300.615}1%', @?ﬁagafﬁ%%}sgl?ﬂ 1ed3endoE5e (1 BhFag ¥t
BB e L et g 150 e

SEXLRY LDe,EOUR! LAGSd24B0cho hbee end: pENPEI1d210lo The

oupl’ i ng noved in the X33 direction, and the

Eﬁ@”éQ}§§i8§%p§5$ 12450881 hysepisd i85 hbeable

accommodat | portion 12151J . The retaining nenber
%g%@éehsséf§efhﬁgelHﬁ%ﬁ@aﬂipégit@Ban an arrow X33 to

ix it to the end menber 12151. The retaining nmember
12156 i s 1hi xediwitdn,pliay Figutree G2oSiat)i, omiorrg triemadr
1215Qg. By this, the coupling 12150
force receiving surfaces (rotational force receiving
portions) 12151h (12151h 1 or 12151hZ) are provided in
the clockwise upstream of the opening 12151g 1 or
12151g2. A side of the transmission pin 12155 of the
coupling 12150 contacts to the transmitting surface
12151h. By this, the rotational force is transmitted
to the developing roller 110. The transmitting
surfaces 12151hl1 - 12151h2 have the surfaces
intersected by the rotational direction of the end
member 12151. By this, the transmitting surface 12151h
is pressed to the side of the transmission pin 12155,
and rotates about the axis L1 (Figure 62b).

As shown in Figure 62 (b), the end member
12151 is provided with a coupling containing section
121513 for accommodating the drive transmitting
portion 12150b of the coupling 12150.

Figure 62 (c) is a sectional view illustrating

the step of assembling the coupling 12150.
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can change the orientation. In this manner, a coupling
unit which has the coupling and the end nenber 12151

woriosgrmisy i s provided. The retaini ng porti onPQRIRB08/056259

nmounts the coupling 12150 so3that it is novable
(pivot abl e) between the rotational force transmtting
angul ar position, the pre-engagenent angul ar position,
and the di sengagi ng angul ar position. In addition, the
retaining portion 12156i regul ates the novenent of the
coupl i ng A 1B i the rdverqooniof 1heS®xiand Xhe I n

ot her words, the opening 12156J has di aneter phi D15
sdi9@edRas Pretdilatetlsr off thise aoetrdilmigng ther ti on
1215Q . Simlarly tqo the projection 12150Cd, the
FStALToRE TE8PEe thtdméniitt ing Sdihecaded o teat i ona

f. t i tti ti 2150h 12150h2
LSRR LS PRore) e 3 0k d2isons are

[ . +Th [ d nb b
L LSt THS RIS A 108 B R 0 e

abov % r@é,ttilains ofl Q?l eh %@&W & 3t bé;]l'r%n &)io%? t;:‘i:c]) éztllilx% member

assenbly is easy, and the inprov

agsy (R0 A% QR Ybo2an e 1386 L3hed: ferring to
Figﬁ?gfés ané Fiét%% 64, , the ggunti%g gggt%e

castlariindge Bowitlilonbe 2desar.i bede Figure168 faletSafes the
perspective view of the najor part of the cartridge ,
&S xsdeen hiolemlRAé Odyr iofi ndres ipde,i tane ihiggueaber 121504,
and the fixing hole 12150r of the intermediate part
12150c. And, the pin 12155 fixes the positioning
member 12150g to the intermediate part 12150c.

Figure 62 (d) is a sectional view illustrating
the step of fixing the coupling 12150 to the end
member 12151.

The coupling 12150 is moved in the X33
direction, and the transmission part 12150b is
inserted in the accommodating portion 121517. The
retaining member 12156 is inserted in the direction of
an arrow X33 to fix it to the end member 12151. The
retaining mgmber 12156 is fixed with play to the
positioning member 12150g. By this, the coupling 12150
can change the orientation. In this manner, a coupling
unit which has the coupling and the end member 12151
integrally is provided.

The retaining portion 12156i mounts tﬁe

coupling 12150 so that it is movable (pivotable)
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63 (b) is a perspective view thereof , as seen from
the non-driving side. In addition, Figure 64 is a

wae@silonas view taken along a |line S23-S23 i n FCTUR200556259

(a) . The developing roller14410 i s rotatably nounted
on the devel opi ng device franme 119.1n the description
descri bed above, the coupling 12150 and the end nenber
12151 are assenbled to the coupling unit. And, the
unit UOis nmounted to the devel opnment shaft 12153 by
tied weiede téfe tied adridrefl thee ageteleopimig tiold emgld@rso
that the transm ssion part 12150a is exposed. And, the

PO i e ~EIEBEENSS! ta STl aed RAFGd@R - amnich ree
space 12157b of the supporting nmenber 12157. By this,
YIRS S G POEABER | s 1BxpESE8 PR oliBR t he

B o Pk YoVt o ing St b1 5170 PEFERFEY ©F the
' t . ty. nh 12157._ B is,_th
ISR o 1E 1 O R R o 1 e s Thown

IR RE, e R le? 101 lehe HEQURLAG L2 291680 5

incline in any directions re ive to

Eh@une 6@ nadl Jrhel Blarlet A YeWhe 3213860 nfyf OM4hen
drive shaft (180) side, and Figure 66 (bl)-"(b5) iIs

tilra Sper.specti ve view thereof. In Figure 66 (al) (bl) ,
the axis L2 is co-axial with the axis LI. Figure 65
(a2) (b2)similustirattes the mowdddingd 2050604, tdte: upwar d
inclined state fromthis state. While the coupling
metkitdenaloward et e apegiittitdmg surfaces (rotational
force transmitting portions) 12150h 1 or 12150h2 are
preferably disposed diametrically opposed on the same
circumference.

The coupling and the end member can be
integrally treated by the structure as described above.
By this, the handling at the time of the assembly is
easy, and the improvement of the assembling property
can be accomplished.

Referring to Figure 63 and Figure 64, , the
mounting of the cartridge B will be described. Figure
63 (a) is a perspective view of the major part of the
éartridge ; as seen from the driving side, and Figure
63 (b) is a perspective view thereof , as seen from
the non-driving side. In addition, Figure 64 is a
sectional view taken along a line $S23-S23 in Figure 63

(a) . The developing roller 110 is rotatably mounted on

the developing device frame 119.
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of the opening 12151g, the transm ssion pin 12155 is
noved al ong the opening 12151g (Figure 66 (a2) (b2)).

woesalmsesul t, , the coupling 12150 is incli nePCHDR008/056259

t he axi s AX perpendi cul ar toist he opening 12151g. In
Figure 66 (a3) (b3) , the coupling 12150 i sinclined

ri ghtward. Thus, when the coupling inclines in the

ort hogonal direction of the opening 12151g, the pin
12155 rotates inside of the opening 12151g. The axis
of rotati®Bh ke tdrsasdrtiomelgpcnibeheayensnitssi on
pin 12155. The coupling 12150 i nclined dowward and

CREPEEHS! ilfd S0n@nidnéd e encwarcalgte 1SAdMNn aite Risgsmbged
ad) . (b4) and 66 (a5) (b5),. The coupling ''12150 is
&ﬁcF#%e&%gﬁ &Pgtﬁél ot afP'gn BRfsu AngviﬁhmPégﬁ%@tto

the direction different f he incl i ni

e e GRCERRA S PR rhedrdngs. o 0 GEablon 6t PHleOf
[ f. t [ th tati f. th

R L S S R L R

bhat tbe sipckisnatiQn oS pﬁﬁﬁ‘; t1gd. tEQﬁsﬁSéQg?laﬁz %599
d m t he

irections different fro Inclining direction are

EQQ@@%Si§6a@@%hbieﬁa%hrou@%3bnai&%@k’sﬁ%ék’l@@%ﬁb’of

(a5) , and (a2) . In this manner, the axis L2 can be
ithel isn@poirt iagy méhbeet ionsr.el yi veitp the exhsdskission

However, the axis L2 does not need to be necessarily
pavrdt ABILé Oreliat ewpoted haraxigh khel icaearliyigko t he
predeterm ned angle in any directions over 360

degr ees. A givatn daseidwre exanpl epodihel openy nopd2ikElg
for the developing roller 12110 12157e is provided on
the supporting member 12157. By this, the end member
12151 is retained assuredly.

Here, as shown in Figure 66, the axis L2 of
the coupling 12150 can incline in any directions
relative to the axis L1. Figure 66(al)- (ab5) is a
view , as seen from the drive shaft (180) side, and
Figure 66(bl)- (b5) is the perspective view thereof.
In Figure 66 (al) (bl), the axis L2 is co-axial with
the axis Ll. Figure 65 (a2) (b2) illustrates the
coupling 12150 in the upward inclined state from this
state. While the coupling inclines toward the position
of the opening 12151g, the transmission pin 12155 is
moved along the opening 12151g (Figure 66 (a2) (b2)).
As a result, , the coupling 12150 is inclined about

the axis AX perpendicular to the opening 12151g.

In Figure 66 (a3) (b3), the coupling 12150 is
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is set slightly wwde in the circunferential direction.
By such the setting, when the axis L2 inclines

WO edoatiiises to the axis LI, the coupling 12150 rPCHIES0%/M56259

a slight degree about the a6 s L2, even if it is the
case where it cannot incline to the predeterm nedangle
linearly. By this, the axis L2 can be inclined to the
predeterm ned angle relative to the axis LI. In other
words, the play in the rotational direction of the
apeningl ISQhoarde Folect edepr her pUuby 15fe 18RI PES
in the art. A s has been descri bed herej nbefore

{1Fi s eoB)og el SHHERGEHIn suk fiate ARI5AY contdcd's T
the retaining portjion 12156i. For this r ﬁ?\
Pt at 2 bd e tets tHe Wupht nig? %ﬂ%?}l}rrég &ﬁ% cent'er

P2 of the spherical surface 150 er words,
2HES a&?§‘l??%orbl%t%b Aft5 e jp%%tzlwle of }?%e phase of
t he end nenber In addition, as will be

H@%%?W%%ﬁl%r%lrrh 72" in order for the coupling 12150
to engag§P8 %ﬁgﬁzﬁmgrh¥§5%hﬁkkléﬁgd bBEnA%kS kAdi She

i nclined streamin the rotational direction

é%&gif%@tiH@liﬁe&hfeﬁ%W§r&la£855h@@ﬁ0£ﬁ thes. 66 (a4)

I'n other words, as shown in Figure 67, the
%%h? L24i Bel (Aep bRt vimd axdtiel iang SLAA50 sios tiat] dtrived

driven portion 12150a is the downstreamw th respect
bBohhetnet abt opabndixest AR X4.. Figure 60 shows the
state where the axis L2 is inclined relative to the
axi s LI . wiinhaddispiecn, thi giree direction different from
the inclining direction, and in the midrange, the
rotation of the circumference of the axis AX and the
rotation of the circumference of AY can combine with
each other, so that the inclination is permitted. For
example, the direcfions different from the inclining
direction are Figures 66 (a2), (a3), (a3), (ad), (ad),
(a5), (a5), and (a2). In this manner, the axis L2 can
be inclined in any directions relative to the axis LI.

However, the axis L2 does not need to be

necessarily pivotable relative to the axis Ll linearly
to the predetermined angle in any directions over 360
degrees. In that case, for example, the opening 12151g
is set slightly wide in the circumferential direction.
By such the setting, when the axis L2 inclines
‘relative to the axis L1, the coupling 12150 rotates to

a slight degree about the axis L2, even if it is the

case where it cannot incline to the predetermined
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65 is a sectional view taken along a |ine S24-324 in
Figure 60. By the structure described heretofore, the

wW@z008/117878 n t he inclined state shown in Fi gur ePGBIR2068/056259

al so becone substantially parallel with the axis Ll.In
addi ti on, the maxi num possible inclination angle al pha
4 (Figure 65) between the axis LI and the axis L2 is
determned so that the range to the position where the
driven portion 12150a and the internedi ate part 12150c
esoglactineathe. ey ménivor U@l K headupporitidgned
menber 12157 is covered. And, the angle alpha 4 is set
to the papdetpegimedderetet helabling kg &End @%h%UHfin&“
to the apparatus nmin asse n.the case o%

nmbly. Here, i
?F%TEr@@éﬁF'eﬁﬁ%dpﬁ%ﬁt%ntFgen%QFﬁE%SBﬁés?ﬁF%Ctlon ©
i nclination I I 4 | 0.d - .
ASha e 35?%??%@3 & Pri PabRdcPop e o e 1
i medi at e efore Cartrid B (B5) is d i ned
FEEESngéPg ﬁ?nga%pos{t{gnggf tge épLZraSLErggrﬁ to

assemmbl ¥ 8 naY p PSR HIY 1 BIRISIUS] Y Mgl !

bei ng determne e predeterm ned position, the

gaypl ipg 1245Q:and therdebvesshafit cdB0acngage wheh
each other. Mbre particularly, the coupling 12150 and

t-headnivg phattoh802areiengagedcini & hreasdn ot tes

i mredi ately before or substantially sinultaneously
wothttiba skappagetat thepidhar $2C50 is on the center
P2 of the spherical surface 12150i. In other words,
the axis L2 is pivotable irrespective of the phase of
the end member 12151. In addition, as will be
described hereinafter, in order for the coupling 12150
to engage with the drive shaft 180, the axis L2 is
inclined to the downstream in the rotational direction
X4 relative to the axis L1 just before the engagement.
In other words, as shown in Figure 67, the axis L2
inclines relative to the axis L1, so that the driven
portion 12150a is the downstream with respect to the
rotational direction X4.

Figure 60 shows the state where the axis L2 is
inclined relative to the axis L1l. In addition, Figure
65 is a sectional view taken along a line S24-524 in
Figure 60.

By the structure described heretofore, the

axis L2 in the inclined state shown in Figure 65 can

also become substantially parallel with the axis L1.
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Referring to Figure 67, the engagi ng operation of this
coupling 12150 wll be described. Figure 67 is a

wo orvgi1118@8 nal sectional view of the apparatus PEl/mP2008/056259

assenbly A, as seen fromths |ower part. In the
novi ng process of the cartridge B7 bythe rotary C,
the axis L2 of the coupling 12150 inclines beforehand
in the pre-engagenent angul ar position to the
rotational direction X 4 relative to the axis LI

(Ft A 6Pa)ihe naimen gesciilon igfckina taddrs argle he
q§§§ftrea free egg position 12150A1 with respect to

e Fotat § 'O T i Fecti g s Ghe fosi g ilohedd Fhgexis

| i | ] 12110 di ti i d dth
o ok DA S RS R T Y PO e
i | It t f d
G M S AL RS0 AR R tee
L / N . . o .
HAEC AT i RS qd AR Al il 8 1IABI g on
(fPportHids mentle- upstyeam fasa and pasit i eﬂelgﬁggél

with respect to the rotational direction X 4 o

caupld ng iR kRG: passes bathe idue shafdr fltRe @it ing
180b3. A part of coupling (recelving surface 12150
and! aferprojteicty dro k2SGHparhitals ins itrheyseandylivdge si de
contact portion contacts to the main assenbly side
engagi ng perei ohn (the dasveoShialfie¢ 188samd/ anbddiangiin,
182), after the passage. The coupling is inclined so
thg ekl $asEibdeomessparadiiasl ang tehe lphias 4118 20

degrees - 80 degrees.

As has been described with respect to
Embodiment 1, immediately before Cartridge B (B5) is
determined to the predetermined position of the
apparatus main assembly A, or, substantially
simultaneously with it being determined to the
predetermined position, the coupling 12150 and the
drive shaft 180 engage with each other. More
particularly, the coupling 12150 and the drive shaft
180 are engaged with each other immediately before or
substantially simultaneously with the stoppage of the
rotary C.

Referring to Figure 67, the engaging operation
of this coupling 12150 will be described. Figure 67 is
a longitudinal sectional view of the apparatus main
assembly A ; as seen from the lower part.

In the moving process of the cartridge B7 by
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response to the rotation of the rotary C (Figure 67
(c) ). And, when the developing cartridge B7 finally

wWGer@pAa1mrs t he predeterm ned position (devel opi PQT/JP2008/056259

position) in the apparatus main assenbly A (stoppage
of the rotation of the rotary) , the drive shaft
180and the devel oping roller 12110 will becone
substantially co-axial with each other. And, the
coupling 12150 is noved fromthe pre-engagenent

a%% EPTH05i 1 onPe owet Y bheo¥ ot i epapling ck2150
transmttin osition where the axis L2 is

SUBSTHATT df' ﬁ%‘%ﬁ%@ Db RRESRGRIEReN RN s
Lt S B e (St et ¥ Lo EEE e of
bach HERbr T Detl TErer nhet e ¢ e CatpITrg 12080 s The
Vore ma P AR Rt e Rt B b
Uhe rotat| b pperation or (ha rerary o TEPHRS L

cioupiingichliad aan hel engaged v dfrdder i i yishadfond
180. Sinmilarly to embodinent 1 , the engaging

dper atiiore ofhathe ouptdmy RS0 wesond bed-above ganbe
carried out irrespective of the phase of the drive

St tcogo- daved 4 2He Couphi rgdi2zis., [thet hipstmeamefreknend
this enmbodi ment, the coupling 12150 is nmounted to the
d%%%%ﬁ%ﬁﬂa#%ﬂQQQQ with respect to the rotational
direction X4 is positioned in the pin 182 direction
side than the drive shaft free-end 180b3 (Figure 67
(a)).

First, the upstream free end position 12150A1
with respect to the rotational direction X4 of the
coupling 12150 passes by the drive shaft free-end
180b3. A part of coupling (receiving surface 12150f
and/or projection 12150d) which is the cartridge side
contact portion contacts to the main assembly side
engaging portion (the drive shaft 180 and/or the pin
182), after the passage. The coupling is inclined so
that the axis L2 becomes parallel to the axis L1 in
response to the rotation of the rotary C (Figure 67
(c)). And, when the developing cartridge B7 finally
stops at the predetermined position (developing

position) in the apparatus main assembly A (stoppage

of the rotation of the rotary), the drive shaft 180
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substanti al revol venent relative to the devel opi ng
roller 110. Referring to Figure 68, the rotationa

wo ers18ransm tting operation at the time of rPCHIP2008/056259

the developing roller 110 wiol | be descri bed. The
driveshaft 180 rotates with the gear (helical gear)
181 in the direction of X 8 in the Figure by the
rotational force received fromthe notor 64 (driving
source) . The transm ssion gin 182 integral with the
dnivehshaévelgpivonratiert 821 e Bilineefel? rotationa
force receiving surfaces 15Ce of the coupling 12150 to
subatentheltBupPrayia21vdthFarEheP FBRE; eﬁ?%hzﬁ in

the foregoing, the couplin 1ZéSO is coupled with the
@@V@ﬂéﬁgn§2igp|éﬁ T@@egoFrSWiE etP5ﬁ§ﬁP§598ﬂ?n or this
reason, the rotati f A 2 t at th
AB0aR551 RGSH6TPer F3T8 et Bagk ot Re. BHA mbaber 12158, In
ddition, .even if-.th Ls:l. 3 t .SLt-deyi at
PohrERG LB aar Lo B o B0 naaRat ieha saubli e oan

%%E%Egnﬁﬁgﬁgg}FQQQ§XET?KEE§rkﬁ%ggxhgaﬂlto ARE, the

evelopingr er an ive shaft because the

%gﬁghhﬂ% 12180 Lpel ikpesqskkahthyrtThisy bgeobagatetine
remar kabl e effects according to an enbodi nent of the
«eupl kagnhobrhbhe pregent knvedyion. Tief eeceéng 121H0guce

69, the description will be made as to operation of
the coupling t2¥e@sandesdrer andt pertime d80bhe
cartridge B (B7) noving to

As has been described hereinbefore, the
coupling 12150 is mounted for inclining motion
relative to the axis Ll. More particularly, the
coupling 12150 inclines without interfering with the
drive shaft 180 in response to the rotating operation
of the rotary C. By this, the coupling 12150 can be
engaged with the drive shaft 180.

Similarly to embodiment 1, the engaging
operation of the coupling 12150 described above can be
carried out irrespective of the phase of the drive
shaft 180 and the coupling 12150.

In this manner, in this embodiment, the
coupling 12150 is mounted to the cartridge B7 for
substantial revolvement relative to the developing
roller 110.

Referring to Figure 68, the rotational force

transmitting operation at the time of rotating the

developing roller 110 will be described. The drive
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wW@ppanases nmai n assenbly A,

anot her station by the rotation of the rotary C.
Figure 69 is a |longitudinal sectional view of the

part. First, simlarly to e&rbodinent 1 , whenever the
cartridge B noves fromthe position
(devel opi ngposi tion) where opposes to the

phot osensitive drum the pin 182 is positioned at any
two of the entrance portions 12150k| -12150k4 (Figure
saRft 180t hetates ewirtbler ehehgeadt rglicas @earbstfhatin
the devel oping position, the axis L2 of the cougli g
1Re50ireckupRt aht K&l 1y EbeakigrredratFve fotehd %&fs

LI tati | f t 1tti l i
GREoC RECP Oty TCoT L RROPOEPr P { RECT oLl FOR-ED! bhd™®

PRERC RECFot FEfekosear

SR FEART BEcPUP np Ul T ACR 2516wl U FESpECTEb { PeC
tati dj ' X4 / ' j

5P ERECRotpI Ry 15150 charact Eo F7ae bnd”par FTon: 1H0E

gg§§g%e9rh38e38§f£hé890uﬁﬂ§hef1@@90PE8 182-(Ei gHEE

In"response to the novenent in the rotationa

gb[\?@ih@”l%ﬂS@f. thereRdthd e & (devedtopimach®l | er

110) .. "And, the axis L2 begins (Figure 69b) to
iFRGkiyBentoWand EBeplpayr eaneonikheonplati etiah the
direction X4 . The inclining direction (pre-engagenent
degellapipgsirbilog)y 0f Ot fercdupviengrahsthestome ofox highis
cartridge B noving this direction to the devel opi ng
pesisbhonths theasubst ait thkl goopposot é2A8Patrtates the

axis LI. By the rotatin% operation of this rotar% C,
ﬁ@ge@p@ﬂngaﬁpller 110 through the end member 12151.

In addition, even if the axis L3 and the axis
1 deviate from the co-axial relations somewhat, the
coupling can rotate without applying the large load to
the developing roller and the drive shaft because the
coupling 12150 inclines slightly.

This is one of the remarkable effects
according to an embodiment of the coupling of the
present invention.

Referring to Figure 69, the description will
be made as to operation of the coupling 12150 and so
on at the time of the cartridge B (B7) moving to
another station by the rotation of the rotary C.
Figure 69 is a longitudinal sectional view of the
apparatus main assembly A , as seen from the lower
part. First, similarly to embodiment 1, whenever the

cartridge B moves from the position (developing

as seen fromthe PCIEr2008/056259



10

15

20

25

free end portion 12150A2 wth respect to the
rotational direction X4 noves, while it is in contact

wowaok/1118e8 dri ve shaft 180 (free end portion 18PUh/JR20081656259

axis L2 of the coupling 12180 inclines to the position
(di sengagi ng angul ar position) where the upstream
freeend portion 150A2 reaches to the drive shaft
free-end 180b3 (Figure 69c) . And, in this state, the
coupling 12150 is passed while it is in contact with
powidione wheafe frresend 803 PRSIy ve drum,
Thereafter, the cartridge B is conpletely retracted
thonpihel Heved apR Tt bIRTE i dh Y t HEC rot a%' he P HES on

of the rotary C ._ A s _has been de i bed her ei nbef ore,
@%Ft%%%%l1%ngQEB%2}§O%§uﬁ€%@u?%rgchlining n%tion e
relative to the axis Ll to e cartridge. t

couplinng2f%6 FgaFﬁc %ﬁé %ﬁ?hgﬁFaFthf ngESQ%thQ€

th ' haft_in. '
oRE RV BTG oot TR e 2L Ol TG 15900 Mo b

g%igggﬁgeggééggﬁﬁbglg?i¥§—§§§£i 180atThe €OUPhE NEkkis

can be integrally handled with the end nenbers

ﬁge?foéggiéﬁaPnfoPMetBﬁaﬁgﬁﬂﬁﬁyﬁg asgdeserpbedt aboye.
For this reason, the assenbly operation property is

WARROVRH. rIherst cuetiut et ostapeki bthagrbhet axn std2omé
the coupling to the pre-engagenent angul ar position,
snrediaveal yrbeforernheatoopl phgtbagdgeslapnant heTldei ve
shaft may enploy any of the enbodi nent 2-enbodi ment 5
upstream receiving surface 12150f with respect to the
rotational direction X4 and/or the projection 12150d
of the coupling 12150 contact to free end portion 180b
of the drive shaft 180, and/or the pin 182 (Figure
69a), in response to the movement in the rotational
direction X4 of the cartridge B (developing roller
110) .. And, the axis L2 begins (Figure 69b) to incline
toward the upstream in the rotational direction X4.

The inclining direction (pre-engagement angular
position) of the coupling at the time of the cartridge
B moving this direction to the developing position is
the substantially opposite relative to the axis Ll. By
the rotating operation of this rotary C, the upstream
free end portion 12150A2 with respect to the
rotational direction X4 moves, while it is in contact
with the drive shaft 180 (free end portion 180b). The

axis L2 of the coupling 12150 inclines to the position

(disengaging angular position) where the upstream free
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Enbodi nent 11: Referring to Figure 70, Figure 71, and
Figure 72, enbodinment 11 will be described. The

w@e@sanms7enbodi ment is different fronEnbodi menPCLOP2008/056259

the position (position of t33e coupling) which inputs
the drive, and the structure which transmts the
rotational force to the developing roller and the
devel oper supply roller fromthe coupling. Figure 70
IS a perspective view of a cartridge accordi\r}grto t he

Prd geEritt emb ot (Eht reqghps £ 7 1Ehe H e sPedt viersg&pd
illustrating a driving portion of the cartridge.
HQut e F2ayEs §%Cla péispedti V&1 &lvade a thei FRNE ARGt
ear, as seen fromithe drjving side. Figure 72 ( ’)sjeis
P SR Ga e 1 The BrTR IS T ear e
fro Lﬁf non-drj yi L.de. The, devel ar %5
%Ih%g]i Feed” ojr?/dé}?nggg%rgliﬁ% é:\gr(ge}I> di sgﬂ%s'}geg}fg%%t’hg% rive
lateral e rti %I {ilece&é) i pgkoller 110 and
?%Iét?ééé%e;%f%réﬁ%f? |l_g;%lpjge E)Y , respecﬂvely. The
SEAL B 342y 30Gs 14628, T xedr &0 £ Ney Shdd tatr 1€ of the
r ot at?%lna a}Posrce rec%/ved by theﬂg%up ing 13150 from
thesapparatus main assembly Ais transmtted through
the gear to the other rotating nenbers (the devel opi ng
roller 11Qs hbe Hewel apscrsuppl yerolihverdts, the toner
stirring (unshown) , and so on) of cartridge B (B6)
dodpl imagl 2 hpat i geasud3dd 7f i The Simppoy tsot hen
relative to the axis L1 to the cartridge B. And, the
coupling 12150 is inclined without interfering with
the drive shaft in response to the rotational movement
of the rotary C. By this, the coupling 12150 can be
disengaged from the drive shaft 180.

The coupling 12150 can be integrally handled
with the end members (gear and so on) by the structure
as described above. For this reason, the assembly
operation property is improved.

The structure for inclining the axis L2 of the
coupling to the pre-engagement angular position,

immediately before the coupling engages with the drive

shaft may employ any of the embodiment 2-embodiment 5.

Embodiment 11:
Referring to Figure 70, Figure 71, and Figure
72, embodiment 11 will be described.

The present embodiment is different from
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coupling 13150 w Il be described. A s shown in Figure
71, the gear 13147 is rotatably provided at the

w@omstimsm f or engagenent withthe devel opment gREI/JPR2488/056259

and the feed roller gear 1#46 . The gear 13147 has the
coupling containing section 13147J simlar to the end
menber 12151 described in Enbodi nent 10 (Figure 72 (a)
). The coupling 13150 is pivotably retained by a

retai ning menber 13156 on the gear 13147. Further, the
Bruippoinemy Herbert e 1557 BRECR h @%N%t%n k?eegul ation
menber 131571 are nounted to the cartrid u
qoyplimpe whior iRt e r d439%7 #9 orly |% @% t he

hol| dth f 5 h f
wﬁé&@:*g%aa%ﬁh%gn@ﬁ%iﬁé‘?%%l%%i Gnt arive, tang osthd
f th I
BRETat| G oTie e orany: aroPhe sahte et fk s
Enbof nt 10, the description is omtted for
e

%O%% In addition, The structure for inclining

the aX'SFkéuQE Wbelgo%pbb@% tettihe phewengagerBRtridge
angul ar position, |nned|ateP bef ore the coupling

§88@9§§nw th the 9féy§n§h@ﬁboaﬁﬁteﬁﬂpl @i @EMe Of1 tikata of
t he enbodi nrent 2-enbodinment 5 . A s has been descri bed

perspabeioeeyiky islastraecegsaryrioidysposeioheof the

coupling at the end co-axial with the devel oping
caktetdgAccaidfurge t ttH)s is a perspective view of a

driving input gear, as seen from the driving side.
Figure 72 (b) is a perspective view of the driving
input gear, as seen from the non-driving side.

The development gear 145 and the feed roller
gear 146 are disposed at the drive lateral end
portions of the developing roller 110 and the feed
roller 115 (Figure 1), respectively. The gears 145 and
146 are fixed to the shaft. The rotational force
received by the coupling 13150 from the apparatus main
assembly A is transmitted through the gear to the
other rotating members (the developing roller 110, the
developer supply roller 115, the toner stirring

(unshown), and so on) of cartridge B (B6).

A driving input gear 13147 which supports the
coupling 13150 will be described.
As shown in Figure 71, the gear 13147 is

rotatably provided at the position for engagement with
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waecwendismy to this enbodi nent,

enbodi ment, the latitude in the design of the inmage
form ng device body and the cartridge can be inproved.

t oEnbodi nent 9 are- provi ded. Enbodi nent 12 :

Enmbodi ment 12 will be described with reference to
Figures 73 and 74. In the above-descri bed Enbodi nents,
the case of using the rotation selecting nechani sm
(rotary) as the noving nenber for the devel opi ng

devi dev¢tapnendgee® ) 145 aedciipefiecfnrohigr gear 146.
enbodi ment, another noving nenber will be described.
Thgupear 78314) Bael ¥13e (BYURLE"E P bAAIINY eFRCEEHOW ng

d . :

L3007 nedt ey the) tbo anearerer b 2000 At a o8 T e)
are rspectiiv i d,si i i :

f@o@ﬁaaﬁrngbaﬁafaﬁ%z gifb s BRI P
0 a Vi ng, shaft. t Q _Fi

ebyBedbnd Plegeier aPcarter el f T HGPT, PraRy arnd’

arera Lysarranged in cross section in a cartridge
éupporklng menber 14190 and are detachably nounted to

the cart i dge SUPRA isRghRFLely dAkedr Ainwre a6 (ak
is a schematic view showing a state in which a first -

¢akernedibhi dgguidBlohsmepbatedsat’a peet monnopposote
to a photosensitive drum 107 and is capabl e of

paef enripgddeval gpigntewi’Dh.respect to the
phot osensitive drum

The supporting member 13157 is provided with
the hole and the inner surface 131571 thereof engages
with the gear 13147. Since the engagement, drive, and
disengagement of the coupling by the rotating
operation of the rotary are the same as that of
Embodiment 10, the description is omitted for
simplicity.

In addition, The structure for inclining the
axis L2 of the coupling to the pre—ehgagement angular
position, immediately before the coupling engages with
the drive shaft may employ any of that of the
embodiment 2-embodiment 5.

As has been described hereinbefore, it is not
necessary to dispose the coupling at the end co-axial
with the developing roller. According to this
embodiment, the latitude in the design of the image

forming device body and the cartridge can be improved.

According to this embodiment, the effects similar to

the effects sinPCHIP2008/056259
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107. When the cartridge 14Bl conpletes the
devel opnent, the supporting nenber 14190 noves in an

woX2@sdimsexti on, so that an adjacent (second) coPOT/JP2008/056259

cartridge 14B2 is | ocated &% the opposing portion
(devel opi ng position) with respect to the

phot osensitive drum 107. Incidentally, a devel oper

i mmge forned on the photosensitive drum 107 is
transferred onto a transfer belt 104a. These
Bperdiinens Arereepearededor each of the col ors.
Finally, as shown in Figure 73 (b) , a fourth color
cartridge 14B4 is noved to the opposing portion with
respect to the photosensitive drum 107, so that four
EBPefinelkl éper i mages are transferred onto the

transfer pelt. Then, .the_deyel oper 1. es .are

transfer qq%ﬂ%n%héth&%gféF g@ﬁfr&nfg gl%@chéfﬁSnce
8tFriaI S ggdagae7£ixed on the recording material S .
c

agHFSFIy, each of the cartridges 14 is noved in a

di rection sybst Al ; [ I odeQrd didhectihen
of the a§¥5#9%?%gkk% S%S?%gﬂ)ru§%%%§§ﬁ§?f 185 by Fhe

AeveaRnl ohet PeradpBAr tEngcreAhenedA380sin (08€ary) as
direction. As a result, a color inmage is fornmed on the

£86e0RBkAggNMRLRbEal £8r. tMbeacacseping atvibe c¢obotridge
image fornmation is conpleted, the supporting nenber

£4196 Hesmeypddi.n Ihetd@d evedinent t catethet unorehd o
an initial position (the state of Figure 73 (a)).
Nexberwiwtth 1r bedesceibedFi gures 74 (a) to 74 (e)

Figures 73(a) and 73(b) are sectional views
showing a cartridge supporting member for supporting
four cartridges B (14B1 to 14B4). Figures 74 (a) to
74 (e) are perspective views and side views showing
processes for engaging and disengaging a coupling with
respect to a driving shaft.

Referring to Figures 73(a) and 73(b), the
respective cartridges B (14B1 to 14B4) are laterally
arranged in cross section in a cartridge supporting
member 14190 and are detachably mounted to the
cartridge supporting member 14190. Figure 73(a) is a
schematic view showing a state in which a first color
cartridge 14Bl is located at a portion opposite to a
photosensitive drum 107 and is capable of performing
development with respect to the photosensitive drum

107. When the cartridge 14B1 completes the development,

the supporting member 14190 moves in an X20 direcfion,
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steps of connecting and di sconnecting the coupling
Wth respect to the driving shaft by the novenent

wo@bioRae1smpporti ng nenber will be descri bed. PCT/JP2008/056259

Representati vely, connecti o8 and di sconnecti on of the
cartridge 14B3 with respect to a coupling 14150C wi ||
be described. Figure 74 (a) is a perspective view
showi ng a state of the coupling 14150C i mmedi ately

bef ore connection to the driving shaft 180 and Figure
74 thytianaadideent eWPeReRSLf COFPHUFRI RIS 14B4 LS
Eers ective view showing a state, in m@ich t he couglipg.
Lecebnfiett eBRe cOPRRS YPPVPAGTSARS { QKT PPaRedPP it 5 On

dri vi f t i {tabl dition. Fi 74 (d

reth BlengetsroctiRonhbhtarns TRtk s BB mentt st at o b
he ., [ f the drivi h d_Fi 74

RS SRHRL 09, | LOME hepBLL VLR, ShaLaandoR ahice 74 (e)

f Etbgéhggkﬂg LE? axhgh %Enﬁrégsfébge Ofgtbl Yl t PAnsfer
escriped I'n E oalnent is used. That Is, a

Legyl abiygn rifhs J419d. Provigedi 1O tdiee ARNAr A HSc @ Nof

I

assengpy is disposed along a | ower side of a line L20
theoughowhi chrgn£oLp) | 519 d4dPOG PaBS@srant upst ream
fromthe driving shaft 180 with respect to a novenent
dioreehi en1¥20cakurt bee, 1ekdi Lar ngpvad tn Ehbodppening ,
a di stance between a top surface 14191a of the
pegtiiahi enthi beapdcth&octbpl phgt24¢68Ctiyesdrumnole,
smal | er when the coupling 14150C conmes closer to the
doi vhag Shaft c080r AeveRepcradmalswnairs Eirgheéericern)

, an inclination .
onto the transfer belt. Then, the developer images are

transferred from the transfer belt onto a recording
material S and are fixed on the recording material S.

Tncidentally, each of the cartridges 14 is
moved in a direction substantially perpendicular to a
direction of the axial line L3 of the driving shaft
180 by the movement of the supporting member 14190 in
one direction.

As a result, a color image is formed on the
recording material S.

When a series of the color image formation is
completed, the supporting member 14190 is moved in the
%21 direction to be returned to an initial position
(the state of Figure 73(a)).

Next, with reference to Figures 74(a) to 74(e),
steps of connecting and disconnecting the coupling

with respect to the driving shaft by the movement of
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direction of an axial line L is regulated so that a
driven portion (portion to be driven) 14150Ca

wo sasnemsred upwardly with respect to the |ine RPRDIEAIBA56259

inclination direction is in#di cated by a |ine L30)

Here, when devel opnment with the cartridge 14B2 is
conpl eted, the supporting nenber is horizontally noved
in one direction. By this novenent, the cartridge 14B3
Is noved toward a predeterm ned position. During its
precessponningteeReel atel porti dRSIB18BEe contacts the
top surface 14191a. At this tinme, as descrj bed
@m@@aﬁﬁ@hﬁtBV?lyheca?m%%ﬁl%%r%?6ndia§%@%%CF§°%i?Ed@%ﬂ
toward the_drivin

RSB TR I AP EC LTI v
SRCEEP P T g LA R e
ShGHADg ghebt:ao0e(the coupting Letcactsgnpmiting

' Bl | hLh 1 68" thhdge184B3nkisFi
LoD LTegen LTS 50, W o pbdgea i op e

din st iang Ehaecoupli BEe$4380C isyeisengagedid rom the
driving shaft 180 (di sengagenent angul ar position)
pehepstat @cot iEvgunewIdg( d) syatBetai khiahethhecsapting
those descri bed above, thus being omtted. A's
desepnhedtabove, thheddévéhgpebafs whthrakkethén a
couplings are conpleted, the supporting nmenber 14190
Heivéngr fiedceotrhesivhttrblepesndigaopt heFsgyre bf(d) 1s
Figure 74 (b) ). An operation during a process

a perspective view showing a disconhected state of the
coupling from the driving shaft and Figure 74 (e) is a
side view thereof.

In this embodiment, as a means for including
the axial line L2, the constitution described in
Embodiment 5 is used. That is, a regulation rib 14191
provided to the apparatus main assembly is disposed
along a lower side of a line L20 through which a
coupling 14150C passes and upstream from the driving
shaft 180 with respect to a movement direction X20.
Further, similarly as in Embodiment 6, a distance
between a top surface 14191a of the regulation rib and
the coupling 14150C is set to be smaller when the
coupling 14150C comes closer to the driving shaft 180.
Further, as shown in Figure 74 (b), an inclination

direction of an axial line L is regulated so that a

driven portion (portion to be driven) 14150Ca is
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waleiositmgzhaft 180. For this reason

thereof will be described. The coupling of each of the
cartridges is required to pass through the

simlarly as during the dewl opnent, noved fromthe
pre- engagenent angul ar position to the di sengagenent
angul ar position through the rotating force
transmtting angul ar position. For this purpose, it is
necessary to enploy a constitution for_jnclining the
axiatted neoi2rdln wighowspecFi gureng4ling L2@ (the
regulation rib 14192 simlar to that descried %&
Enpbhaiehen 613 e sppshd WIOHE ERe pprrisieets?) t he
l'ine L20 through which the couplin 4150C _passes.

i b 141980F6. dPaEB0Ea GHSEFER From LHE GFFoingoehate
180 with respect to the venent, direct. on.
?%r?ﬂ%??e?%é’dgg?a%%%p%%gag%hm?%%eFeb%I% ?%%g%F%lﬁ%192
and the line L20 |s.set sjm.l.ar ' he.,gase of
[P(ﬁ‘éeéejglﬁl AT o(llryll r?%&l(ﬁgz%ﬁhée{?l% éﬂ t Iﬂéé}lr%gscl ation rib

&é%?%ié@g 15§3rfgU&@%é&”Eé&Qr&4&9§réa§té§&iﬁ@da
por nt-symetry relationship wwth respect to the center
%&S ijafog

_ g rshafds 18bcdde) dantald demasi Sfwwoitiion
Igure 74 (e) , a regulation direction of the coupling

14150€:i sonphcebapgediofosuthhser £asoha . t et ciduipd itnigne,
14150C is also noved, at the initial stage (X21

diresttonped inommbbéipertefgagbaedrimagubartposition
to the di sengagenent angul ar position through the
toia0Cagifodrtecttadshrveirdgthagdraripesehpdh B§Ot hehe
sane operation as during the inmage formation ,
p@@v@hgpg@mpyt(gggph@rtE@51tlon) (the state of Figure

74 (a)). Thereafter, similarly as in the
above-mentioned description, the coupling 14150C
engages with the driving shaft 180 (the rotating force
transmitting angular position) (the state of Figure

74 (c)). Then, when image formation with the cartridge
14B3 is completed, the cartridge 14B3 is moved in the
X20 direction. The coupling 14150C is disengaged from
the driving shaft 180 (disengagement angular position)
(the state of Figure 74(d)). Details are the same as
those described above, thus being omitted.

As described above, the developments with all
the couplings are completed, the supporting member
14190 is returned to the initial position (the state
of Figure 74(b)). An operation during a process
thereof will be described. The coupling of each of the

cartridges is required to pass through the driving

t he coupl | POT/IR2008/056259
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novenent in the X20 direction) . During this
operation, the coupling 14150C passes through the

waleiositmg7shaft 180 and then is returned to the PCi/gR2a08/056259

position. In this enbodi mremo, the cartridge is

det achably supported with respect to the inmage form ng
apparatus. During replacenent of the cartridge, as
shown in Figure 74 (a) , the supporting nenber 14190
is rotationally noved in the X30 direction. By this
st fiti bBal rovendrits e aserthraenddaty dfst dmilarly
cartridges 14Bl to 14B4 to a repl aceabl e position.
ancildental tye devehornembodneeed, froe HopGenent

direction of the developing cartridge is,oblique
DERarATRUEFRY ANSHLEE RPSHHpoRi te %??e %F%%g%%m%/%

d | opi trid di d to b
AOVALFE PREGLHER BRTRLE) one® *TRALHET T DPBOBI ng

I ptj the i f fi | [S 14
EFRaEr R AP He BB EPP RGO & mSvod 1t N tHS et or

b%%eég?gggpgiéﬁé%gg,&?ﬁ@né@?tﬁ@i&ﬁi98? &ﬁcmyxggggﬁn@r

I rec e present Il nvention I's noO
d;fhe

L, gt 0.p Far, gxanpl exi ghen 1heacard ri€lgeldision

e
nnve% I'n ot%er directions, the imge formati on may be

efifeeuedy LEmbodinesttidsl EmbediaBninlBmpbblinbet 6 is
described with reference to Figure 75. In the

tespgekagaUesgr tpti appekheidar bri dge dehachabl ghrough
nount abl e the apparatus main assenbly Ais

which the coupling 14150C passes. The rib 14192 is
disposed upstream from the driving shaft 180 with
respect to the movement direction X21. Further, the
distance between the regulation rib 14192 and the line
.20 is set similarly as in the case of the regulation
rib 14192. That is, the regulation rib 14191 and the
regulation rib 14192 are set in a point-symmetry
relationship with respect to the center of the driving
shaft 180. Incidentally, as shown in Figure 74(e), a
regulation direction of the coupling 14150C is not
changed. For this reason, the coupling 14150C is also
moved, at the initial stage (X21 direction), from the
pre-engagement angular position to the disengagement
angular position. through the rotating force
transmitting angular position by the same operation as
during the image formation (development) (during the

movement in the X20 direction). During this operation,

the coupling 14150C passes through the driving shaft
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described. In this enbodi nent, such an inmage
form ngapparatus that the devel opi ng device as the

waleawehosrsrg apparatus is fixed to an appar at usSPEEIIR008/056259

assenbly and inmage formation is effected by real tine
supply of the devel oper. That is, the devel oping
device in this enbodinent is nounted to the apparatus
mai n assenbly A by the user but is not denmounted. The
devel opi ng device in this enmbodinment is a fjxed-type
180 whn@htiere Heveebprred devikleisnitkad PoSthee-
apparatus nmain assenbly A anggis used.in a.fixed

st at e. NﬁPnF€ﬁ§n€@bP§lé§PFor § 6¢&Td88Gi &8 person.

- g : . ¢ ey
SR ErODy S PR Ehre TRl E otrap et | BS, BREIIASE, Maiing
f | J [ ' ,

TOHAE A S her Bt He SR TR, P ape e B0E 1D
gﬁXﬁ OESrFPSEEEe§4%Qﬁ; %ﬁg’sésgbﬁﬁ§n%6£éﬁﬁéb 9190 is

suppl'ying a“devel oper to an associ at éd devel opi ng

g8¥geggggm§§em9958|§§ 164, x36Bgi166rapd. 168y adtei s

et ac y hounted to the apparatus main assenbly A in
2o8hEeshk@nmpeepend cuhar ukert hevesaseny. ofhenet he

devel oper in the bottle enpties, the bottle is
cepkacadebyltibe usel4BBytbhe repabcembdk pheitdbary C
, each of the devel opi ng devices 15A, 15B, 15C and 15D
i s succeskiaiglantrriMed tie &hder temdedideard] opihey movement
position) opposite to the photosensitive drum 107 and
diirepsion of the developing cartridge is obliquely
upward but may also be an opposite direction and the
developing cartridge may be disposed so as to be
movable in other directions.

In the foregoing description, the image
formation (development) is effected when the cartridge
is moved in one direction but is not effected when the
cartridge is moved other directions. However, the
present invention is not limited thereto. For example, -

when the cartridge is moved in other directions, the

image formation may be effected.

[Embodiment 13]

Embodiment 13 will be described with reference
to Figure 75.

In the foregoing description, the cartridge
detachably mountable the apparatus main assembly A is

described. In this embodiment, such an image forming
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opposi ng portion, a latent imge forned on
t hephot osensitive drum 107 is devel oped. Dependi ng on

wao b@sirorsesrent of each of the devel opi ng devi ceBCT/@PA§B#056259

opposi ng portion, the coupld2ang nmenber (not shown)

provi ded to the devel oping device is engaged with the
driving shaft provided to the apparatus nmain assenbly
(not shown) . Thereafter, when the imge formation is
conpl eted, the cartridge (not shown) is disengaged ,
Fopranaties diliah s g teloming gt s ot i % ¢ TR g9
that in Enbodinent 1 and the like, so that description
APRABVIUT s D HEY. TR AN RIFATHY af%%ﬁé,a%%ﬁéﬁo%% f{)f}fi

, f driv i t chj f the d | .opi devj ixed
SESm oS L TG Bl Seiel oS dot s¢ Ly
f d siim | ar.l in th f . ' t
SELLREES, SHBRLeter B34 DS s Bl s
Fi 7 ' 7. i t i
R T BB e PO Wlabey

b Eﬂ&f GO0f 19y at & 0N, Of 4dhsu o] | Rthe R APy on of
the el astic material for mai nt ai ni ng the coupling at
&bei PL er £ NGRANE NERL o ANGHhAr 1 POST £ 08d-FGir en 7bhi{en tise

a perspective viewillustrating a part of cartridge B
deté DeibEnd 6déP)cands Ff gus@ 76 (lag apeasects analnvi ews
taken along a line extended in the inclining direction
afsehiel pxh sand 1 hHecoepl imgat hivedhstiiee ceMaam tofnarive
driving input gear .

is performed by a service person.

Figure 75 is a sectional view of the apparatus
main assembly.

As shown in Figure 75, a rotary C2 includes
four color developing devices 15A, 15B, 15C and 15D
mounted therein. The rotary C2 further includes
developer bottles 16A, 16B, 16C and 16D each for
supplying a developer to an associated developing
device. These bottles 16A, 16B, 16C and 16D are
detachably mounted to the apparatus main assembly A in
a direction perpendicular to the drawing. When the
developer in the bottle empties, the bottle is
replaced by the user.

By the rotation of the rotary C, each of the
developing devices 15A, 15B, 15C and 15D is
successively moved to a portion (developing position)

opposite to the photosensitive drum 107 and at the

opposing portion, a latent image formed on the
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(the menber which nounts the driving input gear is
also illustrated) . Figure 77 (a) is a side view of
wo b@saospd i ng al one. Figure 77 (b) is a perspeptT/¥2008/056259
vi ew of the coupling alone163Figure 7 8 (a) is a
sectional viewillustrating the state where the
coupling (cartridge) is positioned at the
pre- engagenment angul ar position. Figure 7 8 (b) is a
sectional viewillustrating the state where the

rioriph s eres {ekive rdage) 105 bosieToheRrat t%é’erf‘éi[%{q %lthe

force transn1tt|ng angul ar position. gure 78 % IS

Iﬁ3§@F$m oraf <adw oF 1Tss r&RY ?h%gs?%Y% Hher t

d t he, di
e 0g (o015 S B Lol g o
i t t t I t
b G315 an(SJII R Sl ??fisﬁﬁ&ﬁsgd fth the
c?%f‘\lf'{r? 7§tﬁaﬁhh§ gp{rgn{h eéﬁp&ﬁétbiﬂﬂﬁﬁ%@é’eﬁ@ly

e €en eve opi ng roller , the gear

43c ! dt shaft (iR5 afhd hienLdpy et Opidg drpliler
%ﬁ? %P%$§5Ih§%%ﬁ§i gear 15147 mhlcﬁgﬁiunts t he

§&M@ié98dl5ﬂ§9 ¥hitrbegdessst bedowA) sishanwsehgagegur e
t he gear 15147 has the gear portion for neshing
@ﬁ@r@gEH@narmiﬂgt fiea gley el Typinee ndp egesir 1 Al 51 9 5447l a ranth
the gear portion 15147b for neshing engagenent wth
thet f eedEmbbtiéncgeat 446 tReglikeb8yo. tAnl, deRergehion
15147 is rotatably nounted to the cartrldge B by a

sipperfi hg aeibeed5170 and a supporting nmenber 15157.

The supportin .
ppAs dé%crlbed above, even in the case of drive

switching of the developing device fixed to the
apparatus main assembly, the operation can be
performed similarly as in the cases of Embodiments

described above.

Embodiment 14:

Referring to Figure 76, Figure 77, and Figure
78,, embodiment 14 will be described.

These embodiments differ from Embodiment 11 in
the configuration of the coupling, and provision of
the elastic material for maintaining the coupling at
the pre-engagement angular position.

Figure 76 (a) is a perspective view
illustrating a part of cartridge B. Figure 76 (b) and
Figure 76 (a) are sectiocnal views taken aiong a line

extended in the inclining direction of the axis of the
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menber 1517 O functions al so as the bearing nenber for
the devel oping roller 110. By this, the rotationa
wo orose178exei ved by the coupling 15150 from t hePCT/JP2008/056259

apparatus main assenbly A i@ transnmitted to the

devel oping roller 110 through the pin 15155
(rotational force transmtting portion) , the
rotational force transmtting surface 12151h (Figure
62 (a) , (b) , rotational force receiving portion) ,
thepyeag darougndteareniusr ahet ROuUpPriHEA SUBRMF s9ear
i votably nounted to the gear 15147 by a retainin

o | RS 47 ¢ ol eS andh gl BhY HRY ntRRY angttart

iti . ddition, t i 15150 .i
BPTh L ETe )L PR 1P, VR 0 S0 1, e,
{ i nt ai th . t | RN .
SRR AR PegROET 10 Fo AR dfh of

ing. A ' i 5159a of. the. Spdg view
B et SRR 2 o g oert on % e o

PLONLOE: oo hRoCBELEL Ao . cHOTORPLEAY POEEERAge)

of elastically urges an internedi ate part
1515061 et ohBe §PUPhENEre BYnGhlSmetheafgBak2pobithen.
coupling 15150 is mai ntai ned at the pre-engagenent
aﬁ%u£@r790$b§igs 4Fsgut €081 (@)ey. ilhusheapi egehhe
enbodi ment, a spring force (elastic force) of the
spatagwhbt59ths bguplif@y(chftiidgs) béboposgtiohed at
coupling may not incline correctly due to the
thectobatfiohsicéoand SvapAnitiing ABoWHRE PRAATLION.

100g, the contact portion of the spring may be sh%ved
Bigtthe 78 (c) is a sectional view illustrating the

state where the coupling (cartridge) is positioned at
the disengaging angular position. Figure 78 (a), (b),
and (c) illustrate the positional relations between
the coupling 15150 and the drive shaft 180.

As shown in Figure 76, the development gear
145 is disposed to the end of the developing roller
110. And, the gear 145 is fixed to the shaft 155 of
the developing roller 110.

A driving input gear 15147 which mounts the
coupling 15150 will be described.

As shown in Figure 76, the gear 15147 has the
gear portion for meshing engagement with the
development gear 145 15147a, and the gear portion
15147b for meshing engagement with the feed roller
gear 146 (Figure 58). And, the gear 15147 is rotatably

mounted to the cartridge B by a supporting member
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time of the rotation of the coupling. However, the
spring force other than this range nay be enpl oyed

wale@sndismgy on the conditions, such as the w r ePdi/armowos056259

and the material of springiésand confi guration and
material of the coupling. In addition, it is not
limted to the torsion coil spring. Mre particularly,
the spring 15159 (elastic material) elastically urges
the coupling 15150. The elastic force thereof is such
19610 iandan supweaing Heerdoupl  hp 15150 catsupRerting
pre-engagenent angul ar position, while jt pernits
mewery the CotiphEHEPTT ot The Drideh daEe Lrfor

position to the rotatioq;l force transmtting angul ar

‘Hb%i??%lfg%}r@%or?ob%e](gﬂl : and it permits noving the
coupl i ng r the, rotati | _f g Lt
angul ar ééﬁsi’%gﬁén ?E‘? G AENgAGERE CanGGrar Basrti i
i gure ; | ' ' ;
terdbie hate)i ary atts BT B B P ST et o
%Pgngﬂngégegé Bn8nGe$91 99 nFUFLEEy 116 ERFERGNGENS
as e Inclrnation regulating portion for regul ating

%Dﬁ 18¢cbEni pgr di 1 6641 0no Bl t L2k OMPLE DGy SHRELOH N Sthe
tructure is the sane as that of Enmbodi nent 11, the

desstiphhonrbscent thedmf Bt isy Mphichty. 1ALS1shoRhgine
Figure 77, the couplings 15150 differ fromthe

6pupki Ng (BR1500destohbedibncE&EnbedeirentdOpdntihe) , the
configuration of the driven portion 15150a.

gear 147, and gear 145.

The coupling 15150 is pivotably mounted to the
gear 15147 by a retaining portion 15147m {(movable
among said three angular positions). 1In addition, the
coupling 15150 is urged by an urging spring (elastic
material) 15159 in order to maintain the pre-
engagement angular position. In this embodiment, the
spring 15159 is a torsion coil spring. A supporting
portion 15159a of the spring 15159 is locked by a
mounting portion (unshown) provided on the cartridge B.
And, an arm portion 15159b thereof elastically urges
an intermediate part 15150c of the coupling. By this,
the axis L2 of the coupling 15150 is maintained at the
pre—-engagement angular position (Figure 78 (a)). 1In
the present embodiment, a spring force (elastic force)
of the spring 15159 is 5g - 1005. If it is below 5g,

the coupling may not incline correctly due to the

frictional force and so on. If it is more than 100g,
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More particularly, an opening 15150m of the driven
portion 15150a is provided with the recess 15150z and

wo b@sfilmrs porti on 15150y. The recess 15150z i SPCT/JP2008/056259

contacted to the free end pwrtion 180b of the drive
shaft 180 (Figure 78 (b) ). As shown in Figure 78,
when the coupling 15150 reaches the rotational force
transmtting angul ar position (Figure 78 (b) ) through
the pre-engagenent angular position (Figure 78 (a) Q,
tthe cotedbner e bfthheSrIFive Bhafhe 18R #d [2hehe
transmtted to the coupling 15150, t hrough the pin 182.

iﬁwig?éﬁgﬁ?d?gﬁ%tTiz I S Ei? i%ﬁ%%%Z??% n fngVt& ,
%Hﬁ%?gt%%r%%r?ilh%?a?h%%r?hg%zﬁa? grﬁ?%o% ?r%ésf%’y?%’ ,
AP TR 2" Calke beoBT Lt C 938 (8" ohih Srher TR Gurs
fie B raret el ol et ERy M e P R e

r@ﬁ%érlré% L3 cro beushertened, sthenefare.id he gad ridge
and the n

~apparatus nmain assenbly can be downsi zed.
HehEre@ncbnpre dbaBEELT 8L Ephprohgt he flat portion

15150y of the coupling used by this inplenentation is
about 5mmorkn paddiitiionrign ehkerspdiiametlén 522%phiastic
thereof is approx. 11lmm In addition, a depth Z3= of
tbheetlial) pethsbncaslapproxs Bhénmpuphinddibilbh; dhe
depth of the recess 15150z of coni cal shape i s approx.
alsshicnfoheet bhepapf o8 eeahchhat it can maintain the
coupling 15150 at the pre-engagement angular position,
while it permits moving the coupling from the pre-
engagement angular position to the rotational force
transmitting angular position (Figure 78 (b)), and it
permits moving the coupling 15150 from the rotational
force transmitting angular position to the disengaging
angular position (Figure 78 (c)).

This applies also to the spring (elastic
material) 4159 described by the embodiment of the
embodiment 3 and so on.

Further, the cartridge B has the inclination
regulating portion for regulating the inclining
direction of the coupling. Since this structure is the
same as that of Embodiment 11, the description is
omitted for simplicity.

As shown in Figure'77, the couplings 15150

differ from the coupling 12150 described in Embodiment
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shape, and the diameter thereof is approx. 5mm In
addition, a weight of the coupling 15150 is approx.

wa2@g/i11718m t hi s enbodi ment, the material of thePCDIRIING6259

i s polyacetal. However, the7values of the size and
wei ght are not inevitable, and the person skilled in
the art can select themproperly. In addition, in the
present enbodi nent, the projection 1515Qd (15150dl,

d2) of the coupling is disposed at each of, two ces.
By irhitde tannfd gt veds e d e oHg e ReYcid elrﬂw“goea-gf

t he ent ti 150k (150Kl , :
Ther e%i@?ﬁ%ﬁ%ﬁ%éﬁ%es% EReopERL 62T PP Sent Pance
ortion 150k c t hed.. ho. f
PRIt G el Tl D SoT Rore praner 1 S LT Tty
oj ecti.gns ' o LS

P O B S P TS T Tigns Tsoe
fﬁr e&&rﬂta}? e%‘@&%ﬁ@?f@@fé&wﬁéfﬁbr?flé% §PUPhE NGrive
ot her an these and engagenent, drive, and

&E&ﬁ@%@@%%@feth@ goupl | ng ke Ot 78, when
operation of the rotary are the sanme as that of those
Of c Eobodti 1Rt 19050 t headiessriint i ecasiomaltedréer
sinplicity. In addition, the structure for inclining
£ fen @i St Diig t MegeDapl pogi t boh heF pyexeng@génent thngagiar
position may enploy any of the embodi nent
Qh@n?p@+®m@a@ememh adgitaonposhtiom s (Bapvde ndht (2t he
coupl i ng

the rotational force of the drive shaft 180 will be
transmitted to the coupling 15150 through the pin 182.
Tn this embodiment, not the recess 15150z but the
drive shaft 180 side is the flat portion 15150y. By
this, the peripheral part 182d (Figure 78 (a), (b),
(c)) and the flat portion 15150y of the coupling of
the pin 182 can be brought close to each other (Figure
78 (b)) .

By this, the lengths of the cartridge B and
the apparatus main assembly in the direction of the
axis L1, L3 can be shortened. Therefore, the cartridge
B and the apparatus main assembly can be downsized.

Here, an inner diameter Zl=phi of the flat
portion 15150y of the coupling used by this
implementation is about 5mm. In addition, an outer
diameter z2=phi thereof is approx. llmm. In addition,

a depth 23= of the flat portion is approx. 0.6mm. In

addition, a depth of the recess 15150z of conical
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15150 is provided at the position renote fromthe axis
LI in the direction perpendicular to the axis LI

W@ Fogurs7%6 (b) ). In this enbodi nent, the couptT/fRRo0sE056259

di sposed at such a positioms8 For this reason, the
latitude in the design of the apparatus main assenbly
and the cartridge can be inproved. Wen the coupling
is disposed co-axially with the axis LI, the position
of the coupling will approach the photosensitive drum
forpehis a2epson; 1t5m8 dncohstEap npa¥rb PheCanripdsition
of the coupling, but in the present enbodi nent, ;@f
sorRer arRE FRONE MBS hhbt BRBARPE | V& FPRRPTs Mfi gabh e.
As has been descrj bed herei nbefore, . | his
SRBOGITRNtS YRCSEbURT| HGC 16T8BL A8 BOLPP ch aPPRTaE

PoSr 8?%%3#5% hﬁifﬂ%g b A e e
[ w1 ' .

i PR BRI R AR

ﬁggéﬁkogfeEég%gﬁﬁé@@§a$18$a&h@”@hefﬁéggoﬁegﬁEYEBQ in

portions are disposed at the edge of the
checubar cEhakePOELi @RehSp2EN¥ek Dyt he position

dianetrically opposed interposing the center 0 (two
posi tiongh adHiesenyr djreathcons epfedjte@inbauliftemt, the
direction of the rotation axis L2 of the coupling. In
pddijttanont he1pdds ({FdbatiiondRl) f of cehappbyphgng is
portions) 182project in the directions perpendicul ar
tlospheedxis £3ch OX) two plavede the Prbfecthonsidint he
two pl aces
measured along the circumference of the entrance
portion 150k (150kl, k2) can be enlarged. Therefore,
the entrance of the pin 182 to the entrance portion
150k can be smoothed. Although the number of the
projections can be selected properly, a plurality of
projections are desirable.- This is because the
rotational force can be transmitted with high
precision.

Since the configuration of the coupling other
than these and engagement, drive, and disengagement of
the coupling by the rotating operation of the rotary

are the same as that of those of Embodiment 10, the

description is omitted for simplicity..

In addition, the structure for inclining the
axis of the coupling to the pre-engagement angular

position may employ any of the embodiment Z2-embodiment
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opposed to each other, respectively. Any one of the
rotational force receiving surfaces (rotational force

WO e@eilvismy portions) 1515Ce engages with one OPCT/IR2048/056259

projections 182. And, the other one of the rotationa
force receiving surfaces 15150e engages with the other
one of the pin projections 182. By this, fromthe
drive shaft 180, the coupling 15150 receives the
rotational force and rotates. Here, according to the
2nbodi nents descri bed above, in the structure of
nmoving the cartridge B (devel oping.rol]er 110% in the
di rect.i ofs@BSt BheRal 1y PRt PerdPedidr to Fhe GPrREtion
of  the axis L3 of the drive shaft 180 .in res se
%%%%é%&/@?ﬁﬂe‘{ G A eor%"%“ﬁi’:'eocq i'on" of t reonggft%aer ya%s
(suppor.ting nenber 14190), .1 C i ) 0,
1 o e G B, R PP EO R i (B T

1 1515 nd so on) can acconplish the coupling,
&ﬁ%gg%%ég% ﬁ?f and the di sengagi ng operation rel ative

to the d&}%h%aé&béé@meﬁhi, sths a6GeIPhishedqbepavse
this coupling can take the next positions as described

200k d podhei gt atricanath ifsoree songnsiiet tliang taniguliar
position for transmtting the rotational force from
the eppagRtes T nnEssenbly rMetn ddecnelel apd nghe ol | er
110;, 2 . this pre-engagenent angul ar position
danct T hége f cam hdi Snpodatd ondihefrortde tacansning ilsg
angul ar position beforethis coupling engages with the
dbsmesenatofor el kppiyingtporaxen Lland® poghelon of
di sengagi ng angul ar .
the coupling will approach the photosensitive drum.
For this reason, it is a constraint to the disposition
of the coupling, but in the present embodiment, the
constraint from the photosensitive drum is mitigable.
As has been described hereinbefore, in this
embodiment, the coupling 15150 has a circular flat
portion 15150y in the free end side. A recess 15150z
is provided in the center O of the flat portion 15150y
(circular). The recess 15150z has a conical shape
which expands toward the free end side thereof. In
addition, projections (rotational force receiving
portions) 15150d are disposed at the edge of the
circular flat portion 15150y in the position
diametrically opposed interposing the center O (two
positions). These projections project in the direction

of the rotation axis L2 of the coupling. In addition,

the pins (rotational force applying portions) 182
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position inclined toward the opposite side fromthe
pr e- engagenent angul ar position fromthe rotationa
WO orsg1msransmi tting angul ar position for the cRUPIR08/056259

to di sengage fromdrive shafot. Here, the rotationa
force transmtting angular position is the angul ar
position of the coupling for transmtting the
rotational force for rotating the developing roller

110 to the devel oping roller 110. In addition, the

pr &} e¢igaeehe dmgapgwﬁéspﬁf@ﬁnﬁéCtl%éraﬁ@uItélﬁ axis L3.
osition which is inclined fromthe rotational force

E'ﬁfanstm B g ST S 1S R 68T
efore the drum coupling nmenber engages with t

PRRATFONGP ‘F%?I&eo%% yiﬂ%s%%?*fjr%%fg % oli"tnleon"r?ttﬁlée

S Eh P e BT B ToRATHE e GRROST t b O oe P h o (he ®

lmard e opposit romt
re-en e : ifi 0. t ati [a
LR EPPRIRPL anav, 261 p0et LigoeLromLhecfetob oneloer
é%gj Q&ﬁgﬁﬂé‘g?ﬁ?m Afa thecaplding,fd om tihee drdtea sshaftt
. re, the meaning "perpendicul ar substantially"

Phlbebgcdeseihhedurteres 1hesdesenppyeonwivthl the oelder
~about "perpendicul ar substantially” . Between the

68kt pEdgrebpandptbeappavatuss i rBysseid) yforanche n
order to nmount and denount the cartridge B snoothly,
apnlt’k ghpstai@l, the coupling 15150 receives the
rotational force and rotates.

Here, according to the embodiments described
above, in the structure of moving the cartridge B
(developing roller 110) in the direction substantially
perpendicular to the direction of the axis L3 of the
drive shaft 180 in response to in the movement to the
one direction of the rotary C (supporting member
14190), the coupling 150 (1350, 3150, 4150, 5150, 7150,
8150, 9150, 10150, 12150, 13150, 15150 and so on) can
accomplish the coupling, the engagement, and the
disengaging operation relative to the drive shaft 180.
This is accomplished because this coupling can take
the next positions as described above : 1. The
rotational force transmitting angular position for
transmitting the rotational force from the apparatus
main assembly A to the developing roller 110;, 2. this

pre-engagement angular position inclined from this

rotational force transmitting angular position before
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provi ded. More specifically and the snmall gaps are
provi ded between the guide 140R and the gui de 130Rl

wowRaoR/1183pect to the |ongitudinal direction, bRCTERE008/056259

the gui de 140R2 and the guide 130R2 with respect to
the |l ongitudinal direction, between the guide 140LI
and the guide 130LI with respect to the | ongitudina
direction between , and the guide 140L2 and the gui de
130L2 with respect to the |ongitudinal direction.
Thes efonel ing eheagesevbEht heenbohathgnahdf@ERBuNnt i ng
of the cartridge B relative to the agparatus mai n
aBBEYbIY RPOBRHEORhe /whol @ <arkri d§e BIE§RISPLGHL pYIuLlar
incline within the limts of the gaps. Fqr this ason
BATERED pePpehRFE uF AFRE FEen8PPﬂgéﬁ? E%a?c%F9W the
However, even _in_such_a cas th resent | AL S
BEE ORGP RIREa i CROY RE” oF PERLSoPnoF 81 o nEr 6T bF & 1 he
ermt perpendi cul ar ngiaklysceyer he.gase
e R S G R e ML

%gggﬁggﬁg?PeaEgoﬁhﬁrQQEtEhggg.acconnndating portion

gaps are provided in order to nount and

demount the Lartid dge B i9meat Mokcamrre spaadineal |y
and the smal|l gaps are provided between the guide

349N aer pd40R20andst BrReghgal1230RbsWictibnr espebt to the
| ongi tudi nal direction, between the guide 140LI or
t40b2iagdrohetgundmit8iobl thiet Motespeoelt dorhe for

| ongi tudi nal direction. Therefore, atthe tinme of the
mountiing &hd dewelnpiing oplike &aPt fiod§aebdrErRaPPYEIL 0

t he acconmodati ng portion 130A
roller 110.

In addition, the pre-engagement angular
position is the angular position which is inclined
from the rotational force transmitting angular
position and which is taken before the drum coupling
member engages with the rotational force applying
portion. |

In addition, the disengaging angular position
is the angular position which is inclined toward the
opposite side from the pre-engagement angular position
from the rotational force transmitting angular
position and which permits the disengagement of the
coupling from the drive shaft 180.

Here, the meaning "perpendicular
substantially" will be described. Here, the
description will be made about "perpendicular

substantially". Between the cartridge b and the
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and the whole cartridge B can slightly incline within
the limts of the gaps, in addition, in addition and a

W@ kioght78posi ti onal devi ati on nay occur bet weenP¢Ti&P2008/056259

rotary nmenber C (novabl e nenber) and the driving
shaft. (180) for this reason, the perpendicularity is
not neant strictly, however, even in such a case, the
present invention is acconplished with the effects

t hereof, therefore, the term"perpendicul ar

spbatravts anayn 2everkly @ 2RdelWheFect hkC cBPERT agRed
slightly inclines, It has been descrig d that the axis

dompynk| ine aBRELBFIPACP | FABPEIL W aPR2 Ui r 82PF oA TS
| ati to th is L. .th is L2 d t
REEEERR1 | o B4 He T mear g S A B (B hare
det i.ned l.e in the f 360-
BFPBerFon HECTS bl T e bt O, EE (e IR eor Rk

_ e coupl : | _
open! ng.becy ean-Re sehetadihgyas eebalbhy BhREehn

i
€ circ erenti a ction. By doing so, the tine

t pg; axi i i phBg thyerbowti bR 2¥kpekk, teven
?Feigg%gétaébggsgﬁathg ??gggnngtRingline toﬁfhe

Eﬁ@d@Bﬁ?ﬂtﬂ@ﬁnamgbﬁrbbﬁﬁahLybeth@eﬁounbiggi&&Olcanl
rotate fo a slight degree around the axis L2 .

Zhar eher guillt caoLbewiinal ikpegdeto thetpeedengitiidédal
angle. In other words, the anmount of the play in the
Hat-attanal dibegstdeon ofartche hepeniigp 18042 sinskltét ed
properly if necessary.In this manner, the coupling 150
psidevaB0aBl eridh swisRsED & ovidre t HendLfrdEnd Lut e eheen -

substantiall¥ . , .
Therefore, at the time of the mounting and demounting

of the cartridge B relative to the apparatus main
assembly A and the whole cartridge B can slightly
incline within the limits of the gaps. For this reason
and the perpendicularity is not meant strictly.
However, even in such a case, the present invention is
accomplished with the effects thereof. Therefore, the
term" perpendicular substantially" covers the case
where the cartridge slightly inclines.

Between the cartridge b and the cartridge
accommodating portion 130A, small gaps are provided in
order to mount and demount the cartridge B smoothly.
more specifically and the small gaps are provided
between the guide 140R1 or 140R2 and the guide 130R1l
with respect to the longitudinal direction, between
the guide 140L1 or 14012  and the guide 130L1 with

respect to the longitudinal direction. Therefore, at
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relative to the axis LI of the developing roller 110.
More particularly, the coupling 150 is pivotable over

wao b@sfiuisls ci r cunf erence thereof substantially PE/am20082056259

to the drumshaft 153. Furtisernore, as wll be
understood fromthe foregoing explanation, the
coupling 150 is capable of whirling in and
substantially over the circunferential direction of
the drumshaft 153. Here, the whirling notion is not a
oei bhned ©f WhechovRbleduphd ngenedrt g oPht B about
the axis L2, but the inclined axis %2 rot ates abou{
epetakfge P selehévaetel bRf ngCrorrefa b RfAohghtt R 1302
whirljng here does nqgt preclude.the rotation of the.
SO0 pF PRgY et SsEa2D5UATENE ST sSES20F ¥ he EOURFI Bt 15D,
addi tion, _as, has_heen, de | her ei £, €aeDh
%gﬁp?fﬂé ﬁagftﬁgef8ﬁ8§roﬁnoggéégﬁgﬂft%ﬁnggg%gglon a
Lot ahiopaliLobhg, t Acbhe: dexchop! 8dcnel betwddh. LAud,

eac plring, 1t as the rotational force reception

%g{iégem@ﬁﬁ%@ icon@ovih @ ee rfe@ERiN i NG PAUHd i (P shaft.
Ce, 915Ce, 925Ce, 9350e, 945Ce, 1515Ce) for

eeeh Vi Agrtiei § otddsonal tHOrserd o diea i t v ei s hedtt
180 (1180, 1280, 9180) by engaging with the pin

feahat seraktiigr caocappkyi ngvpar thoahch82 €282, tB&82)

In addition, it has the rotational forcetransmtting
puetane (notationalisf eccemplambailt withly pbet edAEciBE0Oh
(155Ch, 145Ch, 815Ch, 915Ch, 1215Ch,

thereof. therefore, the term "perpendicular
substantially" covers the case where the cartridge
slightly inclines.

Tt has been described that the axis L2 is
slantable or inclinable in any direction relative to
the axis Ll. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example, the opening 150g can be
selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis L2
inclining relative to the axis L1, even if it is the
case where it cannot incline to the predetermined
angle linearly, the coupling 150 can rotate to a
slight degree around the axis L2. Therefore, it can be
inclined to the predetermined angle. In other words,

the amount of the play in the rotational direction of

the opening 150g is selected properly if necessary.
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12151h, and so on) which transmts the rotationa
force received through the rotational force receiving

w@esi1oi878.50e to the devel oping roller 110. ThRCT/JP2008/056259

rotational force received by the rotational force
transmtting surface 15Ch is transmtted to the
devel oping roller 110 through the pin (rotationa
force receiving portion) 155 (1155, 1355, 12155). And,
this coupling noves fromthis preengagenent an%ylar
posi ti on Lo HHiSs Megngti- otdle o1 de it 15 FG RtgaPae
position in response tq & e novenent of car%r'd 'Blft
PReSYiRE2BECt RBSFot APy LE Egﬁbﬁsw' RgeREfbER iﬁ%gb? Y
vabl e nme r)y_rotating_.in one directign ) -
LeRyeTHE TE RRE abop Fhoofs BRpela ool £ AT rrer D!
haft . en the,rot . her tates.l [
B Pecbron FPoRTLRe bbb CPoh whdr 4°PhEocBisPr A Soasess

%BetES%QLEX§C§R§EEeQ?EV%H@QEEf’Sthtgﬁ%QEh@ FRYE8ive
romit 0

e rotational rce transmtting angul ar

pOskhkon A therdi $68gagi ng angul ar position in
response to the cartridge B noving. By this, the

coupl i ng misengages f raamdihe drd uendhafitood heraroupld ng
has the recess 150z (1450z, 1550z, 4150z, 515z0
£515G0,int5502 anandosg ahk opuphéngofldli o axpsbleg of
And, the cartridge B noves in the direction .
stbsflang anl pngespbsdirogial lyo ovike &kies clilrcymiepential
devel oping roller 110 by the rotation of therotary C
idA. reaitd oone fdithec tirom. shaftedddnselieset hitde wheRling
coupling noves from the pre-engagenent anguyl.ar
motgon %s not a motion wgth wh%c% the cou ﬁlng itself
rotates about the axis L2, but the inclined axis L2
rotates about the axis L1 of the developing roller
although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

In addition, as has been described
hereinbefore, each coupling has the function of
transmitting the rotational force to the developing
roller 110.

And, each coupling, it has the rotational
force reception surface (rotational force receiving
portion) 150e (8150e, 9150e, 9250e, 9350e, 9450e,
15150e) for receiving the rotational force from the
drive shaft 180 (1180, 1280, 9180) by engaging with
the pin (rotational force applying portion) 182 (1182,

9182). In addition, it has the rotational force
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position to the rotational force transmtting angul ar
position, so that a part of coupling (downstreamfree

wepasposirg i on 150A1, 1850A1, 4150A1, 5150A1, SHEGI2008/056259

12150A1 and so on) which i$75t he downstream portion
with respect to the rotational direction of the rotary
Cis permtted to circunvent the drive shaft. By this,
the recess covers the free end of the drive shaft.

And, the rotational force receiving portion engages,
trepRRitsian sHaltager deotah 1onatthd °d&dp ﬁrﬁ&,sn\?m%?ﬁnﬁhe

%%éj‘:é%%&?hﬁb%; 33@3@%&?5@%&%‘2 B0 2o Bl "HRE i ve
t ,Si h [ ;.
A N e R ey S

! otratei %%%leifv%rdtc eth%gtgﬁqmt%teesrot%%q'onta e dQtar Xcetgﬁeiving

further moves to Said one direction. By this,
%%rrttri'o 99 5B Myes Hh dhe 1digiect i 1bstiant i ahky
erpendicular to the axis LlI. It responds to this, the
GRURI RGN 1S fved AR diRe dissengaging ANgH-Ar fesid i on,
in the rotational direction, fromthe rotational force
toransmitdting angWadle NGIH 10N, trsmdnhiatt el par tehef
upstreamdrive shafts of this coupling nenber
(Qepstiropamd rred lend lddsithemugtb QAR i7h OARt A LSOV,
5150A2, 12150A2 and so on) is permtted circumventing
tivercdlr ineeesihaifty By ttilirg, e AW i nigd i selfdades from
the drive shaft.The rotational force receiving
portions 3ud0ethis 1ol hpg Beven) fare BRspORES,;
respectively on a e . :
engagement ‘angular position to this rotational force
transmitting angular position in response to the
movement of cartridge B at the time of the rotary C
(supporting member 141190) (movable member) rotating
in one direction (movement). By this, this coupling is
opposed to this drive shaft. When the rotary C further
rotates in said one direction from the position where
the coupling opposes to the drive shaft (movement),
the coupling moves from the rotational force
transmitting angular position to the disengaging
angular position in response to the cartridge B moving.
By this, the coupling disengages from the drive shaft.
The coupling has the recess 150z (1450z, 1550z,
4150z, 515z0, 15150z, 15150z, and so on) on the
rotation axis L2. And, the cartridge B moves in the

direction substantially perpendicular to the axis L1

of the developing roller 110 by the rotation of the
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phantomcircle G which has a center 0 on the rotation
axis LI of this each coupling, at the positions

walr@seisieal | y opposed i nterposing the center ELT/JPH068/056259

forces received by the coupléi ngs by this disposition
are force couples. For this reason, the couplings can
continue rotary notion only with the force couple. In
view of this, each coupling can rotate w thout

determ ning the position of the rotation axis. The
retar#ntelpumeidl 8NPnAE KECHL AR ngl Mhf RFP S R0t © apper
in the specification are tge corresgondin menbers in
BRENCASEDLARE FRECAI SRABetSct REFET0aPEmENE SARE LS The
ot her .enbodi nents:  In.thi nbodi pent . _al t hough th
PBEAFy Potat 466 ROERETENBLkar Secd FRCPT IR ot Aas e
drawi_ng_ ( Fi_gqur 7,_f X ' r [ N
SBEosER” aPeciron. @ R RadN T oie e | Tt B for ek 08

"dirrection. a orm ng

BR&?%bgﬁtg%%Vﬁgg??DQ1@@?ﬁhhoﬁh5ﬁﬁx,b@l@@ﬁhheﬁlsoAl,

position. In a i on, e rotary of the present

ephadinAeRhCakl ke Whechoyk eakonodevereRngortion
cartridges. However, the developing cartridge for the

hhiagk remyche fioxedecandttiieosant Hidges ibar offhehet ketary
three colors may be carried on the rotary. In

additi parmintthi soenhedimenhy theddvélepishgfiol | By this,
a contact devel opment type and uses an elastic roller,
hibe irecemy bevarsetake reevend of the drive shaft. And,
the rotational force receiving portion engages, in the
rotational direction of the coupling, with the
rotational force applying portion which projects in

the direction perpendicular to the axis of the drive
shaft in the free end side of the drive shaft. By this,
from the drive shaft, the coupling receives the
rotational force and rotates. And, the rotary C
further moves to said one direction. By this, the
cartridge B moves in the direction substantially
perpendicular to the axis Ll. It responds to this, the
coupling is moved to the disengaging angular position,
in the rotational direction, from the rotational force
transmitting angular position, so that a part of
upstream drive shafts of this coupling member

(upstream free end position 150A2, 1750A2, 4150AZ,
5150A2, 12150A2 and so on) is permitted circumventing

the drive shaft. By this, the coupling disengages from

the drive shaft.
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whi ch contains a nagnet roller enployed by the junping
devel opnent . The devel opi ng cartridge and the

waleawehosrsg devi ce are provided with the devel BET/mpo0s/056259

roll er (or devel opi ng nmeans?7i ncl udi ng the devel opi ng
roller) at least. For this reason, for exanple, the
devel opi ng cartridge (devel oping device) is the
developing roller. O, it may be a cartridge which
includes integrally the devel opi ng neans incgludin Bhe
developiﬁ@erépﬁéﬁléﬁéltﬁ@r@?eéﬁpﬁgv&€§n§oéﬁ&oﬂﬁi635l§'
det achably nountabl e to _the apparatus I h assenbly,
Lhlader tRof B8 Pho £ypetiFPPRES anbotbRieht "GLECPT boY

SREGEPRFL e B ORISRyt S AT e
AT TS ) B
SRRAGEUSTRUnoBasent Yo EueLben, Lnoaddhibon | midi s

?BrkggggeEQEGEHgb99¥h€ecoﬁ ?iﬁ&@SEPtthﬂgeaibﬁﬁsﬁﬁiﬁﬁt
Imted to this exanple. For exanple, the present

hp¥entd Phe CaMupEesSedrdro thie atdhefon, Mmage ferurligigs can
appar atuses, such as an el ectrophot ographi c copyi ng
reehinee aotaesi fibkeodewvhte, wathatier doprecesspie. In
according to the enbodi nents described above the ‘
ehgagefenhiandedichengagénegt cefh rheateuplkichguére
possible in thedirection substantially perpendicul ar
tetemaiaing ohet besdiiioa Shatheprepdeani AX¢Be main
assenbly of the , : .

The reference numerals in the drawing which do
not appear in the specification are the corresponding
members in the case that the alphabets thereof are the
same.

The other embodiments:

In this embodiment, although the rotary
rotates in the clockwise direction on the drawing
(Figure 17, for example), it may rotate in the
opposite direction.

Tn addition, the image forming position
(developing position) may be another position.

In addition, the rotary of the present
embodiment carries the four color developing
cartridges. However, the developing cartridge for the
black may be fixed and the cartridges for the other

three colors may be carried on the rotary.

In addition, in this embodiment, the
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el ectrophot ographi c i mage form ng apparatus rel ative
to the drive shaft by the novenent in one direction of

wo b@sirosabl e menber (the rotary, for exanple, PEEBJIP2008/056259

cartridge supporting nenbet78 cash drawer) . A s has
been descri bed hereinbefore, the axis of the coupling
can take the different angular positions in the
present invention. Mire particularly, the axis of the
coupling can take the pre-engagenent angul ar position,
dpeelopanfonal lesr 8 &r ASRAEEI AGVEHERINERT pb¥PE; B

and t he di sengagi ng_angul ar position. The co pI'ng can
BecengRgedRth £A l@FivEuEththﬁ EﬁeadW?gégiﬁhe ve
substanti al Ly perpendi cul ar.to the. axi f e . .
BROGhArRGERAIEhE BAPHCBoSaNbry HPPVETSRabY byct ArLPENS
trﬁiture.tln addi tion, the coupling can be di sengaged
rém PRE<drive shaft in the direction substantial ly

per pendi Gyl arg Lot %n%{;ic%&fﬁi% Ay & i dfdve 18 ng

present invention can ‘be app to a devel opi ng

deviee: agedpum,caunl A8nmeRBeRev@NEpaRg roller (or

el ectrophot ographi c i mage form ng devi ce. [| NDUSTRI AL
ARRPLE 6ABL! ¥hnAceardiagnyothbe dpreseptingnyentieen, att

is possible to provide a devel opi ng apparatus capabl e
otaengagirdg ahtoupdison mefberepsmyidedihe déreeloping
devel opi ng apparatus (devel oping cartridge) with a
drirvirnggshafiteyy Lopingg deve addvel opilrg dppatering roller.
(devel opi ng cartrid%e) in a direction substantially

Per petdinewl ke Bocamtatfae dhiedt ioslofeshd NGPPVRAGY

shaft even in the , _ .
the developing means including the developing roller

and the cleaning means and which is detachably
mountable to the apparatus main assembly, in addition
to the type in the embodiment described above further,
it may be a cartridge which includes integrally the
developing roller (or developing means including the
developing roller) and the charging means and which is
detachably mountable to the apparatus main assembly.
Further, in addition, in this embodiment,
although a laser beam printer is taken as an image
forming device, the present invention is not limited
to this example. For example, the present invention
can be used to the other image forming apparatuses,
such as an electrophotographic copying machine, a
facsimile device, or a word processor. according to
the embodimenfs described above the engagement and

disengagement of the coupling are possible in the
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case where a main assenbly is not provided with a
mechani sm for noving a main assenbl y-si de coupling

woreeoBe1787$1 t he axial direction by a sol enoi d. PCUOrdos 6259

to the present invention, 1™ is also possible to
provi de an el ectrophot ographi c i mage form ng appar at us
usi ng the devel opi ng apparatus and the coupling nenber
used in the devel opi ng apparatus . Wiile the invention
has been described with reference to the structures
dizetbsed hebetantialiy merredAifnédrt Ot hederar| st

set forth and _this application is intended to cgv?ﬁ
shehdrbdef sRatt orsOBEIBRahBesasM ARy BBAB™RI ¥ hP g
urpose of the igErovenent%oor.the Sco

f th .
P OFPORPRGOEPATARNL oL ARRS 100 AL By BPOT R 0 LEE e
ith t hic i ' .
Bpahat f6.Vear B Sppavar e THCERArag E driv G Share” of
[ BLaabLE1 BY, 8 DL O30, BRULYY 2oLOLALEPg.! OLRE
ppl yrng por?lon, a 5 a nova menber, said

LAg Lce: hei nt novabl e
gg%gg??bgnagggFggéggeﬁ%g?%g'dge%geaggﬁﬁg)anabIe in a
di recti ongsyhst yaldmaldas Ranpendicid ialodfo @) atialaxis

direction of the driving shaft in response to novenent
ef the mevpbliegmeshetake ohe dif€etean whthlsai d

devel opi ng device nounted to the novabl e nenber, said
gegekaphagidetheepecenpnicsiingenitipna dévet oprngleeldety,
for developing an electrostatic latent inmage fornmed on
dhe axis of the coupling can take the pre-engagement
angular position, the rotational force transmitting
angular position, and the disengaging angular position.
The coupling can be engaged with the drive shaft in
the direction substantially perpendicular to the axis
of the providing-in the main assembly drive shaft by
this structure. In addition, the coupling can be
disengaged from the drive shaft in the direction
substantially perpendicular to the axis of the drive
shaft. The present invention can be applied to a

developing device, a drum coupling member, and an

electrophotographic image forming device.

[INDUSTRIAL APPLICABILITY]

According to the present invention, it is
possible to provide a developing apparatus capable of
engaging a coupling member provided té the developing

apparatus (developing cartridge) with a driving shaft
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15

el ect r ophot ogr aphi ¢ photosensitive drum said
devel opi ng rol l er being rotatable about an axis; and

w0 pgosar1meripl i ng menber for transmitting a rot aPCTaP2008/056259

force to said devel oping rodol er, said coupling nenber
including, a rotating force receiving portion
engageable with the rotating force applying portion to
receive a rotating force fromthe driving shaft, and a
rotating force transmtting portion for transmtting
brenpBLagi Ajef 6p¥elpréBPveEPehrbUgh (4aVE1PBEAFI ng
force receiving portion to said devehg ing roller zaid
edtprifAgemenber BerRGteapaBPRSERANEAR] 8 REFBERFTGRART
force transm. tting,angul.a osition fo ransmttin
FﬁeaPoFéﬁﬁingﬁrFS?&Snf8F &Bgaafﬁﬁlggi5E8§§eﬁggpn%h Une
roller.to said_devel opi rolLl er a n
G50 APopBart MBR WACERTLSYt RerChel 5rd aard cuupli ng
Ny a Wit r | far k
A R R R L s T S
AWRY LT om sakdkokat honakthenceyt haRsTehblilg angebading
position, and a di sengagi ng angul ar position which is
takeRef Bhcsand gawphicAgnyeRben st a1dbsengagelkr am t he
driving shaft and in which said coupling nenber is
breliiaed aavway ektamphbe cgetahienahaber de rtriags rippeiragus
angul ar position in a direction opposite to said
pséngnghge dene lapgulbae ppesitiisn anghéhei woupliagpassber

to a novenent of said
used in the developing apparatus.

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

improvements or the scope of the following claims.
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devel opi ng devi ce when the novabl e nenber noves in
said one direction, said coupling nenber noves from

w0 b@sprsiengagenent angul ar position to the roPel/ir20ed/056259

force transmtting angul ari1§iosition to be opposed to
the driving shaft, and wherein when the novabl e nmenber
makes a further novenent in said one direction froma
position where said coupling nenber is opposed to the
driving shaft, in response to the further novenent,
sai d coupling nenber is @k&BfAyaged fromthe dr|V|ng
shaft by noving fromthe rotational force transmtting
angul ar position to the disengaging angul ar position. 2
A devi ce accordlng to . daim

) a# e|n sai d

coupt i n@-ﬁ@ﬁﬁéPH%%9 SEVdCEs &5 1ﬁhV&% aaPOtatlonm
axis of said c t end

e Fetip i °p3ﬂuc oS df“rn.?léq il ARt et

n whi.ch sai QU aned at d
arptﬁaantaltoLhSaIlqE or ce r?q agn angﬂﬁsﬁéﬂpo& t |égnb P
ma & eléhc?% 1 pé g rfd:?cé o@teti Ry portion,

rotational for thro engagement, in a rotationa

ag{c{ ecti oniofe Sf@érgo&ﬁupéém JEBROESp it ddei dotiedimnal
orce applying portion which is projected in a ‘

A Eecii 00 seibsianis v Ve prsmendi catdirsd od ateaxicpiofg
the driving shaft adjacent to the free end of the

S¥ Vi o shad tmowhiel @i 1n sai dii ceuipl dmgs westbert wbes from
said rotational force transmtting a gular position to

st pe i senlagi hy amgakirl pasiediobyo heh¢ (3 Hekng

novenent of the novable nenber in said one direction,
shaft in response to movement of the movable member in

one direction with said developing device mounted to
the movable member, said developing device comprising:

i) a developing roller for developing an
electrostatic latent image formed on an
electrophotograbhic photosensitive drum, said
developing roller being rotatable about an axis; and

ii) a coupling member for transmitting a
rotating force to said developing roller, said
coupling member including,

a rotating fgrce receiving portion engageable
with the rotating force applying portion to receive 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,
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so that part of said coupling nenber circunvents the
driving shaft in response to novenent of said

waelewsliopirsg device in the direction substanti aPCTJIP2008/056259

perpendicul ar to the axis of2 said developing roller. 3
A device according to daim2 , wherein a plurality

of such rotational force receiving portions are

provi ded on a phantomcircle having a center on the

rotational axis of said coupling nmenber _at positions

subst ansseakl godipafagr Meahey H53Hsi CEPRE 16tk 194 @
A device according to d ai erein said

laim2 , wh coupl
FRBGHORL EOTF? CLFBRSTL At por IOl ROT] bboBnt:

thereof, and said recess i i sposed._at central .
%6¥$$%ht%$n%a?%ec??EﬁFé?n?iagoﬁg?t|%ﬁ,r%€?%l? cgééd

i.ncl yud di t :

ARie L HOT BT S ARt wher SF R s AP AT SP ALY nal T or c Proree
c ; ; o A .

T e Sata s

Egéggggﬁlﬁg?ﬁgf §§néﬁébg@8r%ﬂgﬁ'tH@efﬁthlHQ force

ro I ona orce applying portion is provided
Q%ghgﬁf@dpbgtﬁoﬁ' reet i anypeepepdi autatpl dnghrenkes of
t riving shaft at each of two positions opposite to
eachiatherwagndrvheseid sakdtdonplli Agroenbernsadsivey
a rotational force fromthe driving shaft to rotate by
enguobrsabditabati andl af disengegényi AgIpodRLi pAsition
engagi ng to one of the rotational force applying
phithonsandkby fhe seher cobrldnat MERRETT §Pc 81P888RFFNg

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 to be opposed to
the driving shaft, and wherein when the movable member
makes a further movement in said one direction from a
position where said coupling member is opposed to the
driving shaft, in response to the further movement,
said coupling member is disengaged from the driving
shaft by moving from the rotational force transmitting

angular position to the disengaging angular position.
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portions engaging to the other of the rotational force
applying portions, said one of said rotational force

WO e@eilyismgy portions bei ng opposed to the ot herPOf/JRa8H56259

rotational force receivingigsortions, and said one of
said rotational force applying portions being opposed
to the other of said rotational force applying
portions. 5 . A -device according to any one of C ains
1 - 4 ,further conprising an el astic nenber for

el asti ca&l Idgwirasi g osaicd neo sl i(Hg e fbe hfHeH-1s FeH-Can
elastic force as to permt said coupling nenber ‘

mmg%ﬁﬁ g?aﬁ ﬁmtlf&gﬁm%@ %d’s@‘ﬁfdrfﬂi%losau d
e P EE EURIHT h TR g %gf&% %?Cilsteflﬁg
e s Sl Forsi o ff\%“oﬁ 2%?%%2%5’{%@ M’@r
G U LR R et e se A e?fé%%‘r%*g."%“"”

e o e T e e To

said oping rolTer with respect to a

I d8CH1 ob, PeT PSRE LAY fetife Sal 8l BXtstOd S &
eveloping roller, and said rotating force

fé@ﬁ%ﬁ@ﬁélrﬁbf&éttmwbm§hd@§@@§@ﬂemﬂ aisi deropposothel
fromsaid rotating force receiving portion, and
aheset o her rodad i ogup bivg mecieevedtbytbai dorataonal
force transmtting portion is transmtted to said
fleved oppmbytog | ertheoughichai dsreral ¢agedoteed

direction substantially perpendicular to an axis of
the driving shaft adjacent to the free end of the
driving shaft, wherein said coupling member moves from
said rotational force transmitting angular position to
said disengaging angular position 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.

3. A device according to Claim 2, 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 diametricaliy opposite to each

other.
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receiving portion and said driving force transnission
menber. 7 . A device according to Caim6 , wherein

W@ 200d/108v&| opi ng devi ce contains a yell ow col oPCT/JP2008/056259

devel oper, a magenta col orisdevel oper, a cyan col or
devel oper or a black color developer, and is a
devel opi ng cartridgedetachably nmountable to said
nmovabl e menber in the formof a developing rotary. 8.
A devel oping cartridge usable with an
el ectrophot ographi c i mage form ng apparatus, said
apparatus including a driving shaft rotatabl.e by,
nogdk gﬁddﬁﬁvFﬁgaécpéﬁépﬁn§ofGﬁéémaﬁplV’ﬁ&eﬁgrﬁ%&%;
and a devel oping rotary, said vel opi cartrid
1?§Hﬁ}Wﬁ%WW%ﬁFé %ft%miﬂ%v@%ﬁﬁg%fﬁégﬁﬁ%P%u? 55%%66
evel opi ng. cartridge, bein vabl.e | I ecti
SR LR T o O e
drivi S. . r ot.at i.on .of
Qﬁgﬁﬁ%ﬂﬂo g%Fgfﬁ(élféhl§¥ﬂﬁyg%iéd%ﬂfgd% éHld%fééB%s

ary in one direction wth sai

de i i | , i
&éﬁgJ cart 44 sge; muntesh todheiidey el aping 4 otesy,
sai <§§%E§bp, g cartridge conprising?ﬁ¥ ) a devel opi ng
%I{H & f ¢ deuel opidiee 80 £l ectrostatdtal atente | mage
ormed on an el ectrophot ographi c photosensitive drum
Saidh haye ! apinigon ol 4 e5rdel dwgdl roteabied adoutadn akitsro
ii) a coupling member for transnmitting a rotating
;_Sc%il:ﬁdiros saf cartlevddopdogt tob | @f | sakd df oo e Fig penber
i ncl udi ng,
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 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.

5. A .device according to any one of Claims 1 - 4,
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a recess provided coaxially with a rotational axis of
said coupling nenber at a free end of said coupling

woreooBar7s78herein said recess i s over a free enePCDIP2082056259

driving shaft in a state imswhich said coupling nmenber
receives the rotating force fromthedriving shaft, a
rotating force receiving portions engageable with the
rotating force applying portion to receive a rotating
force fromthe driving shaft, wherein rotating farce

frecdien mpmporitsions ay € ldispcs @ehey dtte®iasidgad 1y
rotational axis direction alqn%}a rotational dir%gtion
wfgigel dsadielsldurg ehBramb e ' i ot g fmaric force

58 R AP K GO AP 199 HOFee YL Uthg
BTS2 o TR T o Ot e T e
R T  E e B N
o B ) 20 e oy S B e e i s

1?5'9%3%’%%5‘ fhecsorathng o1& ecappl Yidgngasdi oo and
n 1 C

_ sai d coupling nenber is inclined away from
& r Pt i onpd Forgeidnansmtdd ngrangul @t ippsangohgr
and a di sengagi ng angul ar position which is taken for
586 Ot LOnpt d Nga M@ nbesehgadisengagel 41 opesheidri vi ng
shaft and in which said coupling

6. A device according to Claim 5, 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, and 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.

7. A device according to Claim 6, 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
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menber is inclined away fromthe rotational force
transmtting angular position in a direction opposite

W 008a1T879r e- engagenent angul ar position; iii)P@r/JP2008/056259

rotating force receiving postion for receiving the
rotating force fromsaid rotating forcetransmtting
portion to rotate said developing roller; iv) a
devel oper acconmodati ng portion acconmodating a

devel oper to be used to devel op the electrostatl
dait arital ageourirb e ) tans el Qe talkaieenyer 10 the

el astically urging said coupling nmenber with such an
BpEBt9E Foeecharid pe?hi¥Ysai d coupling nenber to

nove from sai d preengagenent angul ar position to said
rotational force transnitting angul ar position to

[ d
anguPar ot 1s G B B T  Be% mTSCH dPEail Tng. menber
f tt
%ﬁaﬁ%—’%ggpoé?%f%ﬁﬁ?or%? 3?2%%%% TRPARBETRl Bgi i on,

LeLp,] lﬁsaﬁggﬁg %Odﬁlvyﬂsngngfefr§@aga9§ae$9pang

I Cce en t oping rotary rotates In sal d one

dhrgct LR, h§@h_f=jgCQUPbtﬁglﬂgnb@Ecgbé@%lf/iﬂ@ bbetion,
pr e- engagenent angul ar position to the rotationa

fpace beassebihbngosagyl asapasdevebopdnbecapposédet o
the driving shaft, and wherein when the novabl e nenber
pekes mohntthee tovehendeialspidgonetdiyecandnsaidm a
position where said coupling nenber is opposed to the
deveingisbafertirhdgespense movehéef iRt AeflHDVEABAL ,

substantially perpendicular to an axial direction of
the driving shaft in response to rotation of the
developing rotary in one direction with said
developing cartridge mounted to the developing rotary,
said developing cartridge 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;

ii) a coupling member for transmitting a
rotating force to said developing roller, saild
coupling member including,

a recess provided coaxially with a rotational
axis of said coupling member at a free end of said
coupling member, wherein said recess is over a free
end of the‘driving shaft in a state in which said

coupling member receives the rotating force from the
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sai d coupling nmenber is disengaged fromthe driving

shaft by noving fromthe rotational force transmtting
w@egshais7posi tion to the di sengagi ng angul ar pPGT/IR2008/056259

9 . A developing cartridgeisaccording to Claim8

,Wherein a plurality of such rotational force

recei ving portions are provided on a phantomcircle

having a center on the rotational axis of said

coupling nenber at positions substantially

& bvveny | Ty, opposite to each other. 10. A developing

cartridge accordln% to Caim.8 whereln sai d co%pkhpg
menber Ra&O&a&ingutar 99 dstecﬁd‘rvﬁn@n a4 Fre&ETFT2CC

f d i d di d
herect, pod sald pecessals, disgoped. ol acceniral. .
| ud d f
L1ELpiss Bo.exoRpdng, pont 90, 5xeagdt hohoberd o fres

£g€§t¥ﬁﬁgf8?5e'Pch§VEB§ng9918ﬁQJgﬁéegl§bo§@8h of two

an edge portton of said flat portion

é gé@@é&ngntQ§18995E§£18H5§|Qﬁlsmﬂﬁfétﬁlbhealong a
tional force applying portion is provided

preLected1i fiacdiiest benspedpesadptihgrmembthe axids of
the driving shaft at each of two positions opposite to

each ot hersotand nihefeiae saiah sooupldinmyg prenbiern rigeei ves
a rotational force fromthe driving shaft to rotate by
onEnsmltaudgrbhatrohatlﬁgréerceceevemgeﬁothﬁeﬁgh said
engagi ng to one of the rotational force apply

potatongahdrby rhecévhag @PrFéPatF@néﬁlﬁoﬁégePQEépglng

portions engaging to the other of the
roller,

said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting thelrotational 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;

iii) a rotating force receieing portion for

receiving the rotating force from said rotating force
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rotational force applying portions, said one of said
rotational force receiving portions being opposed to

wao b@sot1ses of said rotational force receiving PCT/JP2008/056259

portions,and said one of s#8d rotational force
appl yi ng portions being opposed to the other of said
rotational force applying portions. 5 11. A devel opi ng
cartridge according to daim8 , 9 or 10, wherein said
coupling nenber is provided in a position away fraom
temin it nof  powitd. adeviesl o tRF e G1aish dRivien e P e

direction perpendicular to said axis of s

aid

devel opi-Hiy RofPER1ORAE dararrefating PSFELCN 1/ 4
transmtting portion is dispgsed in si de_opposite
FGSHRA T 6t & i TR %i‘%?gecjpgcrot icgeﬁ’,eolaOEPdSChe

erein the ratati force received by said rotating
N Cctéqsrto?ﬁﬁlrﬁ ﬁta}athedlncgolﬁal%erf i$Transnitted to said
devel oping_roller._ thr aid _.r W0 c
receiviﬁg Bnghgﬁtggd$§%?8§ng§i%gg%g?gg&??aﬁgégggion
g%?ﬁ“%o%#?&qu PRI NG, CaLdY idge usabl @ Mide als to
el’ect rophot ographi c i mage form ng apparatus, said 20

PPN At s d Nyt Ny andhidd NG shefd fadmtabie dhyea
notor and having a rotating force applying portion,

Sh gerievel aﬂiljlnﬂﬂaf Qb Vs 1 Sl it deved apd gt ad ¥ i Ggrece
bei ng nmountable to the devel oping rotary, and said

hemedopi igh ¢ skt dni tigpe hes igi omviab rea imt @i wli $@tdi on 25
substantially perpendicular to an axial direction of
thep iy i memisdraf 2t | AT sporsenyad eBeat i ¥PIwi2¥ he
position and as to permit said coupling member to
moves from said rotational force transmitting angular
position to said disengaging angular position;

wherein in response to a movement of said
developing device when the developing rotary rotates
in said one direction, said coupling member moves from
the pre-engagement angular position to the rotational
force transmitting angular position to be opposed to
the driving shaft, and wherein when fhe movable member
makes a further movement in said one direction from a
position where said coupling member is opposed to the
driving shaft, in response to the further movement,
said coupling member is disengaged from the driving

shaft by moving from the rotational force transmitting

angular position to the disengaging angular position.

9. A developing cartridge according to Claim 8,
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devel oping rotary in one direction wth saiddevel opi ng
cartridge nounted to the developing rotary, said

walewsliorsig cartridge conprising: i ) a devel opCTI@P2008/056259

roller for devel oping an elssctrostatic | atent inmage
formed on an el ectrophot ographi ¢ photosensitive drum
sai d devel oping roller being rotatable about an axis;
ii) a coupling nmenber for transmitting the rotating
force to said developing roller, said coupling nenmber
bee¢ngidi sppsedalhta pbssecbnrabalylerdm Saf e ak¢sebfing
said developing roller with respect to d#rection
ﬂ%@%f%p'

perbeads caFarrfevided anid BRaREPY ng-refer,

sai d coupling nmenber includin a_recgess coaxi al h
SoRbP AL PoNNCakPEEbf OBAL A EbARPF NG HEnBRPE R & BENTTA

ortion of a ciycular.flat portion. j.d a. free
B ot sdrnd bR ARG Lhehber Rrehr P Bttt S Bt oo
a_f ee 29 of the driving shaft in a state in which
cob ||E§ member receives the rotating force fromthe

driving shaft, a rotating force receiving portions
engageable with the rotating force applying portion to

receive @ petatbpgnforeetkhanet hecdrbyhggtshalibim 8,
wherein rotating force receiving portions are di sposed
pheireehedakin sauglhiayahenbal: axssadciectilen dlehg a

rotational direction of said coupling nenber, and
pbereon aai d rotet cadakhboeoé,r endi vRAg peresenssare
provi ded on a phantomcircle having a center on the
disposed at a central portion of said circular flat
portion, said recess includes an expanding portion
expanding toward a free end thereof, and 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 opposed to

the other of said rotational force receiving portions,
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rotational axis of said coupling nenber at
posi ti onssubstantially dianmetrically opposite to each

wo@rden17sand a rotating force transmitting portPONIKF2008/056259

transmtting the rotating f®rce received through said
rotating force receiving portion to said devel opi ng
roller, said coupling nenber being capable of taking a
rotational force transmtting angular position for
transmtting the rotational force for rotatjing said

afeV el mne ot e921d Bt Hevel o e AR eFing
preengagenent angul ar position vg%ch I s taken before 1
B o B g R Rt eF st @nlgag et Mt P FP TOtE] Thgtona
force %ﬁgﬂgjn ﬁortion and in which said coupling
terferd Hed i PRGEHWAS - from sai d rotational force
transmtting angul ar position, and a di sengagi ng
angul ar position which is taken for said coupling

me rot ' f ri Vi f iR g, o
mhicﬁ'sé? %%%% nggnég e%bgggi%% ?%%%ggﬁgia?g%%wt%e

%?tféjgﬁﬁéréfﬁC§a£&a8§8$1iﬁ@9m§@@@£aisH@ﬁé%i@@diﬁnaa

rection opposite to sald pr e- engagenent angul ar
POS1 100 alh{) FRomObaLENGxiOr 68 s&LeI AeNGLEPLhgonolber

receiving the rotating force fromsaid rotating force
VienspAtipenE POr&i anreottohapersandideVat opdngaidl deis
iv) a devel oper acconmpdating portion accommodating a
deveh dpedetel bpingedol bedevehdpseheé ebeetiogt hpree

| atent i nmage; ‘ . '
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.

12. A developing cartridge usable with an
electrophotographic image forming apparatus, said
apparatus including a driving shaft rotatable by a
motor and having a rotating force applying portion,
and a developing rotary, said developing cartridge
being mountable to the developing rotary, and said
developing cartridge being movable in a direction
substantially perpendicula; to an axial direction of
the driviﬁg shaft in response to rotation of the

developing rotary in one direction with said
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v ) an elastic nenber for elastically urgingsaid
coupling nmenber with such an elastic force as to

w@eosilt78gai d coupl i ng nenber to nove from sai dPCT/JP2008/056259

preengagenent angul ar positdion to said rotationa
force transmtting angular position to maintain said
coupling nmermber at said pre-engagenment angul ar
position and as to permt said coupling nenber to
nmoves fromsaid rotational force transmtting angul ar
rost Iaima ooae ol WIS ey g B gt ardpeRt IR I HNP Y )
a driving force transm ssion nmepber for transmtting
1ehied rd e} AR DT eI Y e By SA W ot ating force
receiving portion tq said.developing. rqller; wherein
when saﬂg &e@@W&EPH@nﬁbFQ erFQFég%Wﬁgggﬁggoﬁg

irection ,,sajd couplin es from said
%r%g%%%b%%%?i%%%? a%m%%% infﬁg%ﬁé?gg I)s{afgl?:l rot ati onal

rce transmitj L1.0n I nsi; gaid
LPLEEAPRET AL AUl g posLt Lerasam el el d

§8 & gﬁ%i f&lf@ﬁb@éimﬁt horgsRect LBotiheanoiatpnal
on o e

direc sal d developing rotary in response to

movenent; ;0f saighdave) eRindecardy itdge sa ddialy avupl i ng
menber is opposed to the driving shaft, and wherein
woearthe devekopbngaiot aeyebafesgt hellart heaidovenent

in said one direction froma position where said
eoupling member bsipnppdsedotedt he drpobhgishapvay §apd
coupl i ng menber noves fromsaid rotational force
sandsakiti nf§ aagdl devpdsbihenreodlssi widhseAagagFrhgte 2
direction perpendicular to said axis of said
developing roller, said coupling member including,

a recess coaxial with a rotational axis of said
coupling member in a central portion of a circular
flat portion provided at a free end of said coupling
member, said recess extends over a free end of the
driving shaft in a state in which coupling member
receives the roﬁating force from the driving shaft,

a rotating force receiving portions engageable
with the rotating force applying portion to receive a
rotating force from the driving shaft, wherein
rotating force receiving portions are disposed
projected in said rotational axis direction along a
rotational direction of said coupling member, and
wherein said rotational force receiving portions are

provided on a phantom circle having a center on the

rotational axis of said coupling member at positions
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WO e®pacis7s o t he rotational

angul ar position against said elastic force so as
topermt an upstream part of said coupling nenber with

driving shaft, by which sai«d coupling nmenber
di sengages fromthe driving shaft. 13. A devel opi ng
cartridge according to Caim12, wherein said recess
has the conical shape expanding to the free end of
sai d coupling nenber, and said rotating force
swoet aritigp oy tdbamer o} ety | oPRdel kot i el AT
direction of said coupling nenber , and is di sposed at
@e¢h of two positions interposing the rotational axis,
and wherein said rotating force applying,portion
pmﬁﬁ@?@ﬁ%%ﬁﬁ%@éﬁ@%@#ﬁ%%?%lﬁ%of
the drjving shaft _and is dispose . :
B T et A R e s e VTR i AT G ST
ne r_regcejves IO ce.f t j
ERare vh Tor i er st ShEharbaLr it o, P et e
¥gffé¥ing portions engaging to one of the rotationa
orce applying portion and by the other of rotational
force reggividigdiontd aRsuRNY3E NG (@ gdia otdrertafindhe
rotational force applying portions, said one of said
retational feree teepbMingipgrahgusabepogivpposédrto
the other of said rotational force receiving portions,
apdnsai gt one dhesabtatobatlofakctofoe apphying said
portions being opposed to the other of said rotationa
flevekoppphyiknglpor tporsidddenedepenspraglesrt A BEE~
according to Caim12 or 1 3 further conprisigg a .
aegég@@@ntsapgpypﬁgpos1tlon which is taken befdre 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;

iii) a rotating force receiving portion for
receiving the rotating force from said rotating force
transmifting portion to rotate said developing roller;

iv) a developer accommodating portion
accommodating a developer to be used to develop the
electrostatic latent image;

v) an elastic member for elastically urging

direction to circunReniP2082056259
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roller for supplying the devel oper in said devel oping
roller, wherein said driving force transm ssi on nenber

WO e@Baists the rotating force to said devel opi POT/IROS456259

and to said devel oper suppli9sing roller. 15. An
el ect rophot ographi c i mage form ng apparatus for
formng an image on a recording material, said
el ect rophot ogr aphi ¢ i mage forning apparatus

conprising: i ) driving shaft rotatable by a notor and
hawdngoaplpnatmﬁ@bﬁérUétbp§P9hn§n %P%?Ehc fpycy as
novabl e menber; i" ) a devel opin ice noyable in a

ger@éh %ﬁlégﬁgﬁ%?al meéFpEﬂdﬁ“ &Fa PP AntaxPaf”
i rection t h
flgﬁﬂ%m%‘eggvgu ROBPST L Blothi PBLE SRCATERMGh HoFCE
evel o ev ted
8@@%5#’%8%%1%@1{“n’c“;?u%%ﬁ%?nt O TR AR R For
dsye oR '“ﬁ ABcg! act Lashape LabentnkAROR QTR ON an

otographic p sensitive drum 3a
g8¥§k?BhngnaoEEeEobﬁbgﬂlﬁogéﬁabE@u@@QHQ ABmB¥irStoad

oupl'ing nenber for transmtting a rotating force to

sdidsdevshophng kekkehonsal doeeupkiragsneEbeng angular
including,a rotating force receiving portion

pagageahl eowsthdt Beseavatiing bayodaappbgiihgopoer ehdn to
receive a rotating force fromthe driving shaft, and

vi) a driving force transmission member for
transmitting the rotating force received by said
rotating force receiving portion to said developing
roller;

wherein when said developing rotary rotates in
said one direction , said coupling member moves from
said pre-engagement angular position to said
rotational force transmitting angular position against
said elastic force so as to permit a downstream part
of said coupling member with respect to the rotational
direction of said developing rotary in response to
movement of said developing cartridge so that coupling
member is opposed to the driving shaft, and wherein
when the developing rotary makes the further movement
in said one direction from a position where said
coupling member is opposed to the driving shaft , said
coupling member moves from said rotational force
transmitting angular position to said disengaging

angular position against said elastic force so as to
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a rotating force transmtting portion for transmtting
the rotating force received through said rotating

w0 20081788 ei vi ng portion to said devel opi ng r oPCEIR2008/056259

sai d coupling nmenber beingi@apabl e of taking a
rotational force transmtting angular position for
transmtting the rotational force for rotating said
devel oping roller to said developing roller, a
preengagenment angul ar position which is taken before
saii coupl wpyt newhepais efigayed wpeRline PYHRET nglth
force applying portion and _in which said couplin
pesiert | 50 Het | Feke bhe)at r 8T SEF HOR oF At FhREM YRt et e
transm tting angul ar, positiqgn, and,a disengagi ng
ARG e %@gh o‘?uym)ﬁ%‘ighi §2takenp Jrngarf‘%lme%%ﬁpl i ng
nmenber to disengage fromthe driving shaft and in
WhFERIZEFT Eﬁﬁﬁlgﬁﬁ ﬂﬁﬁﬁépgigg?ﬁErined away fromthe

rotational force transmtting angular position in a
direction opposite to said pre-engagenent angul ar
posiyti on; LD | ESPONSEet 9B PRYRGERL Olasdl U2,
devéﬁdpi%g&%g%?églgﬁe% t he ngsabfeonenbgf nnvei in

%ﬁégeQHesghﬁeQEEQES g§akdtrgeupbhigalleshRghe MBOYESNELAM to
the pre-engagenent angul ar position to the rotationa

frecertransni bEi BgiangoliplipgsikinbBr] 0ahe sppdsed to
the driving shaft, and wherei n when the novabl e
renberrgkesraef uetheringvenent onnpsaidcoreidi theti on
froma position where said coupling menber is opposed
rottheodrilvergssHakectinnr e§pensd touphangunerber
novenent , o . .

and is disposed at each of two positions interposing
the rotational axis, and wherein said rotating force
applying portion projects in a direction perpendicular
to the axis of the driving shaft and is disposed at
each of two positions opposed to each other, 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
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.
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sai d coupling nmenber is disengaged fromthe driving
shaft by noving fromthe rotational force transmtting

w@rp@sh#is7posi ti on to the di sengagi ng angul ar pPGT/IR2008/056259

16. An apparatus accordi ngigso C ai m 15, wherein said
coupling nmenber has a recess in which a rotationa
axi s of said coupling nenber extends, and said recess
is over a free end of said driving shaft in the state
in which said coupling nenber is positioned at said

r ot ati orfal dé e ke 1RANSHT E¥ 1 AL angeP Bt i poste i haim 12
wherein said coupling nmenber is rotated by a
@@tht$onﬁwr?%@%ec?%ﬁﬁh@hn%n@aﬂ%ﬁ%%?36¥ns%g?%Yh?gonal
direction of sajd, cou to the.r tationa

| |
¥%%%%ra%%¥y$%@Pb%+?9oﬁhéﬂg%ﬁg %§%¥0}%C§%ﬂdi eyeloping
di ti bstantial LLy. i cul '
FRECG | VGt Sry £t b dbbRErdor el had BnEla ot oo
drivi haf t , ' ' ' o
SEPLS AL et el s Couling ey tnes o

i d i ' I b he furth
§ﬁadt9'§§g§agﬁvglaﬁgglga%ggggggpeopyei.e ur t her

novenen e nova in said one direction
so that part of said coupling nenber circunvents the
driving shaft in response to novenent of said
develsQpi ng devteeopRotbgrdphect inagsubstanhgabkpparatus
per pendi cul ar to the axis of said devel opi ng .

rokl esrdingAanappagat us accerdidgngom&rarimls, saher ei n
a plurality of such rotational force receiving
pbettonshategpepbidedmapcaiphannenrePREREVRavi ng a
center on the rotational axis of said coupling nenber
gpmprising:

i) driving shaft rotatable by a motor and
having a rotating force applying portion;

ii) a movable member;

iii) a developing device 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, said developing
device including,

a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive drum, said
developing roller being rotatable about an axis;

a coupling member for transmitting a rotating

force to said developing roller, said coupling member

including,
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positions substantially dianetrically opposite to each
ot her. 18. An apparatus according to Claim 16, wherein

w@200d/1c8@pl | ng menber has a circular flat portPORIR008#056259

free end thereof, and sai digsecess is di sposed at a
central portion of said circular flat portion, said
recess includes an expandi ng portion expandi ng toward
a free end thereof, and wherein said rotational force
receiving portion is provided projected at each of two
posi t i oms rotasnngdgerper triess 1GEngaP@ritien FoLeIsAL LS
i nterposing the central portion, wherein the

B

w bt lat o at Ot £R9 afPTSE RPPBY tRIPPEChrviYeteceive @
projected in a direction Perfendicuéar to.the axis of
FPlea bF Y| FRF Shaf FOmt LR CHE b L R%oSRosT i B3R opposite to
each other, and wherein said _caupl.i r. receives
a rot at PoARI3 4 ¢ M6 ¢ gN&WP3ﬁﬁ§£§ﬁ§?¥H§g Fgﬁhte by
one of.said rotatjional.faor celLvi ofit i on ;
Eﬁﬁ%ﬁ?ﬁﬁt%%gd§%e0¥o¥%%l? tg ?%%a?é¥%?g%&a%%%§?%% said

Pg£%£fg aggrg¥.£58e9%bﬁé g£ﬁ£953t£8n§£i80ﬁ8€e18 eh¥ing
portrons engaging to t ther of the rotational force
?Bgiggpg portions, said one of said rotational

orcereceiving portions being opposed to the other of
sai d rotatiorud 1L reeRi v idwg rprddpeisle anfd tseiichgre
of said rotational force applying portions being
oppasednkd thecet heanshisaidgr ehghilenapokdttenappkyi ng
portions . 19. An apparatus according to Caim18,
fuehbheitting 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 positibn 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 to be opposed to

the driving shaft, and wherein when the movable member
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conprising an elastic nenber for elastically urging
sai d coupling nenber with such an elastic force as to

w@eosilt78gai d coupl i ng nenber to nove from sai dPCT/JP2008/056259

pr eengagenent angul ar posit47on to said rotationa
force transmtting angular position to maintain said
coupling nenber at said pre-engagenent angul ar
position and as to permt said coupling nenber to
noves fromsaid rotational force transmtting angul ar
pakesi anfeptar dnavseaghgiRgSahguPRe PosFEFbAR é@omAfﬁ
appar at us accordlng to Caim19, wherein said, coup +
AeRbEOR sWReBSi dedd] ﬁoapbbgg t%lﬁb%ﬁa&sf?%ﬁ%\?d’c%x

of ' said deve| oping rol es ec to a direction
pet e P earapaire be ShF aPRELBr B MRERE b1

bpi Ry

d tati f
a%ﬁf@é&pﬁﬁng oPHecs 8;%%5%%23%%#@2?58@2%5?.”%?
EC%%VE BQEE?O?ro@atPng??géelghglr@BﬁEéngrgﬁéﬁﬁttlng

ece ve y Sa orce transmtting portion

EiQ?SHFEE@gohotéahﬁedQYQEHBEBQngothElEBfﬁéghtﬁahd

atlng orcereceiving portion and said driving force
transnlsS|on menber. 21. An apparatus according to
Caim19 or 2 0, wherein said devel opi ng device
contig.nspa ¥pbhewtasl accdedehgpep, Caammgéht awbekein
devel oper, a cyan col or devel oper or a black color
devel epepliagdmesbardewel epirrgesar tni dhéctletachabl y
mount abl e to said novable nenber in the formof a
develapinad eotiarpf said coupling member extends, and
said recess is over a free end of said driving shaft
in the state in which said coupling member is
positioned at said rotational force transmitting
angular position, wherein said coupling member is
rotated by a rotational force through engagement, in a
rotational direction of said coupling member, to the
rotational force applying portion which is projected
in a direction substantially perpendicular to an axis
of the driving shaft adjacent to the free end of the
driving shaft, wherein said coupling member moves from
said rotational force transmitting angular position to
said disengaging angular position 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.
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22 . An el ectrophot ographic i mage form ng apparatus
for formng an inmage on a recording material, said

webk@stitsphot ogr aphi ¢ i mage form ng apparatus PCT/JP2008/056259

conprising: i ) driving shefst rotatable by a notor and
having a rotating force applying portion; ii) a

devel oping rotary; iii) a developing cartridge novabl e
in a direction substantially perpendicular to an axi al
direction of the driving shaft in response to novenent
of the developing rotary in one direction with said
devel opi ng cartridge nounted to the devel oping rotary,
sai d7devRl PP @RS r REgRr F Hed b ngtaE dbbel WpTRY D

roller for devel oping an el c%rostatic | at ent_i mage
PLRRELIBR @h EVEQLFOPRbLBOF bphf ECBHDT CSbRETY | R T UM
i d devel opi I bei t at abl b i s;
SERpP TR HeRbEY T oP EPERGHE CET TG ST ovdt Trg R arieto |
i d_devel opi Ll ek, i.d i a
T R AR b R

%$£f££§ﬁ§'s §E§a9£i§ghg agﬁﬁékfgcg?ﬂyeépﬁésﬁtér@@ £86h
sal coupl 1 ng nenper, erein sald recess is over a
frgerend of the driving shaft in a state in which said
coupl i ng menber receives the rotating force fromthe
driving shaft, a rotating force receiving portions
engageabl e .

18. An apparatus according to Claim 16, 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 expanding toward
a free end thereof, and 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 sald rotational force
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with the rotating force applying portion to receive a
rotating force fromthe driving shaft, wherein

WO 2G0at1178g8 f or ce recei ving portions are di SposePCT/JP2008/056259

projected in said rotation#l9 axis direction along a
rotational direction of said coupling nenber, a
rotating force transmtting portion for transmtting
the rotating force received through said rotating
force receiving portion to said devel oping roller,
s®¢@i@bM@l@@@tthﬁeweb@gngpﬁgﬁﬁ%l%Oo¥h%aﬁg%%ra9f said
rotational force transmtting angul ar sition for
roomshoral nECE PR ¥%@%%Vbﬂg|P?BFé%n?ora$§t§f+ g°8&i af

devel opj |ler to said. devel opi 1]
PR EGngaGEERRR antaT a7 PBST TR WRFCATS PakBA BRPRFES

sai d coupl i hg nber. i s_epgage ith t i ng
Fortkea EW?Fn@ggﬁ?f?oﬁogﬁgg?%agh¥%ﬁgga?gp%g%%éing
nenﬁer is inclined away fromsaid rotational force
PPAhSHIEti ngangul 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 ghy sahd spYRL-hpgsMERbeRdisgi Rel Cnednaney Enemhthe
rotational force transmtting angular position in a

dbhBet kOAGORROSI et @ maBepr €oengagemtntlaggulging
position, "a rotating force receiving portion for

kg6ei ¥buglihe metmbtirngitar cechr em sdkdtict dvirng Bor &€
transmtting portion to rotate said devel oping roller;
acdevel eped accpimpdatienyepoitci BrvacEsprodattngre-
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.

20. An apparatus according to Claim 19, wherein
said coupling membef 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, and said rotating force
transmitting portion is disposed in a side opposite
from said rotating force receiving portion, and
whereiﬁ the rotating force received by said rotating
force transmitting portion is t&ansmitted to said

developing roller through said rotating force
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a devel oper to be used to develop the electrostatic
| atent image, and an el astic nenber for elastically

wae@sngssai d coupl i ng nmenber with such an el asPCTIF2008056259

as to permt said coupling2mwenber to nove fromsaid

pr eengagenent angul ar position to said rotationa
force transmtting angular position to maintain said
coupl i ng menber at said pre-engagenent angul ar
position and as to permt said coupling nenber to,
maneasr ifrpmasdiidr crat il doreead riEHsR R P RigUl G
position to said di sengagi ng angul ar position; wherein
nembyessponse to a novenent of said devel opi ng device
when the devel oping rotary rotates in said one
direction, said coupling nenber noves fromthe

- t | L1 t j
For 26- L PnSHRH T Ig B a HS1 19 QT 6" 6B apboeel to
the drivi ft. d '
N e & TPl FVETErt T Sar e one ai ¥ out§ or ™

rom a Siti e i | ne h ScOpPpPsed
EPBE AN oon Sl T

&@O’é?fa;g;lér Sai 4 S0Pk i Ae1 JENDSF 1508 seagaged &rom the
ari vi

g shaft by noving fromthe rotational force
GEPRBHH 1A NG ANELGE POShERNL Y Onbhet dbsengagsagd
angul ar position. 23. An apparatus according to C aim
Ravamhergémbar plurehét Jooh sfich devatopnay foreey-
receiving portions are provided on a phantomcircle
having a center on the rotational axis of said
coupl i ng nenber at S ‘

22. An electrophotographic image forming apparatus
for forming an image on a recording material, said
electrophotographic image forming apparatus
comprising:

i) driving shaft rotatable by a motor and
having a rotating force applying portion;

ii) a developing rotary;

iii) a developing cartridge movable in a
direction substantially perpendicular to an axial
direction of the driving shaft in response to movement
of the developing rotary in one direction with said
developing cartridge mounted to the developing rotary,
said developing cartridge including,

a developing roller for developing an
electrostatic latent image formed on an

electrophotographic photosensitive drum, said

developing roller being rotatable about an axis;
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positions substantially dianetrically opposite to each
other. 24. An apparatus according to Caim22, wherein

w@200d/1c8@pl | ng menber has a circular flat portPORIR008#056259

free end thereof, and sai d2aecess is disposed at a
central portion of said circular flat portion, said
recess includes an expandi ng portion expandi ng toward
a free end thereof, and wherein said rotational force
receiving portion is provided projected at each of two
posi t i ons cofipanngdgempert fon Gragardtiiag poreitahind

i nterposing the central portion, wherein the

forea | onata ¥ dréev abpP D gF Pore T ot d Y TR g member
projected in a direction perpendicular to the axis of
¥ Wiv¥Wng shaft at each of two positions opposite to

ot at | offalreForACe SFPUTIERe AP s HaFl (o PSEeta Ry
f id. rotat] | L . .
Hingrhoit e one ot TRt BRaE, 558 TH 10 PR i Peyie

B%;%i&@ %&nﬁgrthﬁh&wﬁﬁ 9%&%@&&9@%&@&&9 5 eggiying
por e ot

rons engagihg to f er of the rotational force

apR! yEngnPosti N8y SRLEL o fstatd IQtaAkienasaierce
recei ving portionS being opposed to the other of said

é@&ﬁii@?aheﬁﬁéﬁeréééeb&gngh@otbt@ﬂngaﬂdreaiﬂr@metmé
said rotational force applying portions being opposed
teithegoshertpf said rotational force applying
portions . 25. An apparatus according to Claim?22 or 2
4 a rotating force receiving portions engageable
with the rotating force applying portion to receive a
rotating force from the driving shaft, wherein
rotating force receiving portions are disposed
projected in said rotational axis direction along a
rotational direction of said coupling member,

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
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wherein said coupling menber is provided in a position
away fromsaid axis of said developing roller with

WO e@pact878 0 a direction perpendicular to sai d B&i/$P2068/056259

sai d devel oping roller, anzh2said rotating force
transmtting portion is disposed in a side opposite
fromsaid rotating force receiving portion, and
wherein the rotating force received by said rotating
force transmtting portion is transmitted to sajd
eyl opiges roldrer ane cughl SR FRrAEAHY DT gPsition
receiving portion and said driving force transm ssion
wiehleris ety eﬁ%p%%lg%%%ﬁg%ﬂk?%gfeof g9
apparatus_for form ng an i mage on a recording, .
Pt 11 , AT TR GehT OphOE Ot APHT LT G f P hERd
apparatus conprising: i driving t by a
ROt oT - gjn%l Jrfé'?r/rfjrfbe% ‘?‘%?%t%%%mf%}}l%er(g%%ﬁrﬁ%f S%?%%n;

). a devel opi Ll dev i j
ol Y EISPANALE ks Lol o cpslaltomtrutpi o

20 axi gl p%%—f%}]%é o £ thegdThvi pgs shadt, in response to

novenent eloping rotary in one direction

Wi th said gdevelioRi Heear tiddge ifuped ita tioe
devel oping rotary, said devel oping cartridge
raskuding, tire deyehophggroott efroar sadbdetopanignanforce

el ectrostatic latent inmage fornmed on an
ekestnophohogpaphi onphot pseaset seedddevelepigy roller;

a developer accommodating portion accommodating
a developer to be used to develop the electrostatic
latent image, and

an elastic member for elastically urging said
coupling member with such an elastic force as to
permit said coupling member to move from sald 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;

wherein in response to a movement of said
developing device when the developing rotary rotates
in said one direction, said coupling member moves from
the pre-engagement angular position to the rotational
force-transmitting angular position to be opposed to

the driving shaft, and wherein when the movable member
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devel oping roll er being rotatable about an axis, a
coupling nenber for transmtting the rotating force to

W@ at0d/ 108yl opi ng rol ler, said coupling nenber BPET/mpo08/056259

di sposed in a position awag3from said axis of said
devel oping roller with respect to a direction
perpendi cul ar to said axis of said devel oping roller,
sai d coupling nenber including, a recess coaxial wth
a rotational axis of said coupling nmenber in a centra
pakeson Dhraherroaverehtainperidoanprevraebian Hromrae
end of said coupling nenber, said recess extegds over
posietornuhoFet haldr FOPRGIBAFEMPRT 21§t GPROFRAWAP ch™®
coupli ng nenber receives the rg&atingthorce fron1£he
driving Shaft; alPof8EPRRSFPoF e PECEIVIFRGT pBPY FBRE®”

Shaftia Fof 8¢ “pBPY Pt
RLa. GaB T # BE o PRGCFor oot PRRVERE A oG Snart LS 0

driving sha

gﬁg%ggggrBEQEEQ?EES&CEP%698£¥£EQnQ3r%b?@é e&ngm§ee§ﬁg

cred n’ “rotational "axi's direction along a

éﬁééié?”gbsgkﬁéﬁtt8”tﬁé ?@bgnﬁgﬁ@hbngngﬁﬂggrpogﬂﬂion.

rern sard rotational force réceiving portions are
provi ded on a phantomcircle having a center on the
rotational axis of said coupling nenber at positions
substant hal bypdiratekr beablyiappesi teatia eachwbthein a
rotating force transmtting portion for transmtting
pheraotayi bg torke roeetivedlt iceagh reaied viiogapngions
force receiving portion to said devel oping roller,
are provided on a phantom circle having a center on
the rotational axis of said coupling member at
positions substantially diametrically opposite to each

other.

24. An apparatus according to Claim 22, 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 expanding toward
a free end thereof, and 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 ﬁwo positions opposite to

each other, and wherein said coupling member receives
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sai d coupling nmenber being capable of taking a
rotational force transmtting angul ar position for

WO e@BAisrg i ng the rotational force for rotati nRCHA2008/056259

devel oping roller to said gzaveloping roller, a
preengagenent angul ar position which is taken before
sai d coupling nenber is engaged with the rotating
force applying portion and in which said coupling
menber is inclined away from said rotational force
4raosaitonal Bogoe afrpostheodrivhag asdrsengagragate by
angul ar position which is taken for said coupling
oeebef soidi sehyhgentt ohPrRe BEFYLHgNINAPELANASI n

whi ch sai d coupling nenber is inclined away.fromthe
pRYAGIBASFOf OReeCt r BRENFPHRRYCEA uF%FCﬁo§P¥%8hn9n a

di ti i tet id - o
LA E b B0 8T ! ECEROMETRY PR hesins
iving the rotating, .d . Ag: f
PP e bt et bR " PRt R ek 88 BRLCrbpREI LG Phete

d ; | ' i | rce
it e R R e

&é&gﬂbithQSrt§Bn 'Bé&hghaﬁgggédfgb ehasbigakl yrusging

g
saird coupltng nmenber w such an elastic force as to

pekakt osah dreodpl irFBgefRibgr pbetabvie, f am saiid one of
preengagenent angul ar position to said rotationa
taneerbkansBhhli Ggrasgubal ypasgi poanibasnhenng ppyoaed
coupling nenber at said pre-engagenent angul ar
posithieontand a$ seiperwitbtsaindlcdoplengripeyBes to

portions.

25. An apparatus according to Claim 22 or 2 4,
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, and 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.

26. An electrophotographic image forming apparatus

for forming an image on a recording material, said
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nmoves fromsaid rotational force transmtting angul ar
position to said di sengagi ng angul ar position, and a

wa@leiositrg7¢ or ce transm ssi on nenber for transm PCT/MMPOCHNES6259

rotating force received by2wsaid rotating force
receiving portion to said developing roller; wherein
when said developing rotary rotates in said one
direction , said coupling nmenber noves fromsaid
pre-engagenment angul ar position to said rotationa

¢ be cler eplavisrd 1apinkC aHRd ar LB Rg APRAIEA HSE sai d
elastic force so as to permt a downstream part of
SR eBtP¥i ng menber with respect to the rotationa

directiagn of ,said developing.rotary in respon
tonnrenéﬁtd6ﬂv§§9ds 5I6ﬁﬁ%§%§#ﬁ¥?ﬁ§em§%%ﬁh§ d
coupling menber is_.opposed . 1 he i ving shaft, and
Qﬁ%?%?ngmﬁ%RaYh%gd%@gg%p?ﬁﬁi§%%gr§g%% %@'the further
nnyenengjhnas%b@ @%%£ﬁ§w¥gga froma position where
sai d coupl'i ig member s opposed to the driving shaft ,

sal d couypliyng, pRRRA LdMamEal thawelald arala force
transnittﬁﬁg angulafmggﬁftion téﬁggid disengagﬁhg

angular Roshbs08n89al N§t psapeneliastae forer spias to
permt an upstream part of said coupling nmenber with

HespeEt ohOot heneotiat iyongl sdkfectihonesponsecuovenrenbet
driving shaft, by which said coupling nenber
ditsengageseiopimyheotieicyi ig shef tireztisn wpphrasud
according to Caim 26, wherein said recess has the
demetabisbaparbxpdadi ngunsefhéo the developing rotary,
said developing cartridge including,

a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive drum, said
developing roller being rotatable about an axis,

a coupling member for transmitting the rotating
force to said developing roller, said coupling member
being disposed in a position away from said axis of
said developing roller with respect to a direction
perpendicular to said axis of said developing roller,
said coupling member including,

a recess coaxial with a rotational axis of said
coupling member in a central portion of a circular
flat portion provided at a free end of said coupling
member, said recess extends/over a free end of the

driving shaft in a state in which coupling member

receives the rotating force from the driving shaft,
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free end of said coupling nenber, and said rotating
force receiving portion projects in the rotationa

w@ziog/1disrect i on of said coupling nmenber , and PGI/JP2008/056259

di sposed at each of two po%iéti ons interposing the
rotational axis, and wherein said rotating force
applying portion projects in a direction perpendicul ar
to the axis of the driving shaft and is disposed at
each of two positions opposed to each other, wherejn
sai d coeplriong tirpsbdoreec seres VANSoPRECAREE FOFEESRPOM
the driving shaft to rotate by one of, K said rotatjona

W ble et e ceP VR MR PoF e F SR PR h PP o b o TFeEIVE @
tati | f | vi ti d by the. oth
BT F ot BE9 GRAFCT of £ TS AT R BT BT bis MGG g to ¢ he
ther, of th tati | f . | vj i , id
R bR aT AT EeTHAIng oraee t R e e o g

gpposed hoshne. o6 Nep, of s Sald Lot at hopake IOk C8long &

g poriions, and said one of sald rotationa

. i H . C , f
£8£§€lggghyaﬂgfegigh08§ bgi no-9ppesSRY ﬁ@mﬁgﬁ 2iﬁ@r 0

sard rotational force applying portions. 28.

ARPALatUs,88CcohdhRYch 81 Ckal A 268k #TngWpereionsaite
driving force transm ssion nenber transmts the

pobat bed &ﬁr§9Fh@nﬁamdcﬂeueéonhngngohleEnaed b0 slaéd
devel oper supplying roller. 29. A coupling menber
usabteonkthaansebéctrbghobogt apbi meinhmgeafopahglons
apparatus, said apparatus including a driving shaft
sobatabteabyyadienekrandlhsvPRgoaiEst &P AgChoPERSL,
appl yi ng porti on, o ,

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
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and a novabl e menber, said coupling nenber being
effective to transmt a rotating force fromthe

waleiositmmg7shaft in a devel oping roller which i SPODYRDISH56259

in a direction substantial 2q7er pendi cul ar to an axi al
direction of the driving shaft, said coupling nenber
conprising: a rotating force receiving portion
engageable with the rotating force applying portion to
receive the rotating force fromthe driving shaft; and
@ ratiat ipe foraro anems MRy gttt orPFortransmitting
t he rotating force received through sng r%tating
force recsPHPRGNPOLPIER £6C§ATAddeVaFSpPRgTPAI | er

sai d coupling nenbe capabl e of ,takin !

r bein
Pt GHal LT 4 v HHR rf 1T 0ot buT 4k pe 1 B 1597 Ce
transmtting the rotational _forcge. fo ' '
T g e T e il S cie SR G Lig S er
the rotati,ng for r ] LL ' ;
preengaﬁeﬁg%Flgﬁ%%I%Fﬁﬁﬁﬂ%%%ﬂg¥ﬁ%&ﬁﬁgﬁns32§qagﬁﬁﬁﬁi§g

IEgRRL1 S £ NEY | D du uaY . brgveabd EREationatoboseee

ansm tti'ng angul ar position, and a di sengagi ng
fgggﬁ@riﬁgéé;ion whi ch said coupling nenber is
Inclined away fromthe rotational force transmtting
angul ar ROSITtHs@A d ey et el oppiosiltly o giaial said
preengagenent angul ar position. 30. A coupling menber
gsapl enyi hbmiasr ek ethr sphbt egr aphsticmAgeceor i hg
apparatus, said .
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, and

a driving force transmission member for
transmitting the rotating force received by said
rotating force receiving portion to said developing
roller;

wherein when said developing rotary rotates in
said one direction , said coupling member moves from
said pre-engagement angular position to said
rotational force transmitting angular position against
said elastic force so as to permit a downstream part

of said coupling member with respect to the rotational

direction of said developing rotary in response to
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apparatus including a driving shaft rotatable by a
nmot or and having a rotating force applying portion,
w@nwsalmsos/abl e menber, said coupling nenber beP@IyJP2008/056259
effective to transmt a rot@ting force fromthe
driving shaft in a developing roller which is novable
in a direction substantial perpendicular to an axi al
direction of the driving shaft, said coupling menber
conprising: a recess provided coaxially with a ,
nfcoteaterin al faxias cofdevaild rdmep ldary Tistesers attha i rerdidrd
of said coupling nmenber, wherein said recess _is aver a
rfargee renids oopdredtiovithe shanting shafttet 1% Wit sai d
coupl i ng nenber receives the rotating_ force fron1th%
wirdvitde sieifalond Nttty e ?fébeei g Portq oA
engageable with the rotating force applyin ortionto
Feceve A S Tg- For'ce®t roh e I?v"fﬁ/negresqh%ﬁ CE

wherein rotating force receivi ' [
‘iﬁﬁ@éf%d“?‘ﬂoe;%%ds BT CharS anrs p(%itjtf%lgry o%{%%n'z gw
rotational i recti [ I hgs senber; d
9?&éﬁ%$ﬁ; %ﬁ%ﬁf:ﬁéﬁéﬁﬁ ﬁ?ﬁdQ%%$?ﬁ%%£§%r trgagﬁ%?tiﬁg

¢Paen£19£taémg £.05.085 £ 6581 vethd hr Qugh: Sad ds sy ayimg

orce receiving portiion to said developing roller,

éq(%lglé:_@%éftglé@%lm Nga Lapabhet ¢ faktagsa as to
rotational force transmtting angular position for

bEARSH 41 | Bgs t heart op&tt onal s& bd ceofipl inotmemngr sed th
respect to the rotational direction to circumvent the

driving shaft, by which said coupling member

disengages from the driving shaft.

27. An apparatus according to Claim 26, wherein
said recess has the conical shape expanding to the
free end of said coupling member, and said rotating
force receiving portion projects in the rotational
axis direction of said coupling member , and is
disposed at each of two positions interposing the
rotational axis, and wherein saild rotating force
applying portion projects in a direction perpendicular
to the axis of the driving shaft and is disposed at
each of two positions opposed to each other, 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
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devel oping roller to said developing roller, a
pr eengagenent angul ar position which is taken before

w@200d/1¢cm80pl | ng nmenber is engaged with the rot aPCTaP2008/056259

force applying portion and2a9n whi ch said coupling
menber is inclined away fromsaid 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
whii chi il Toups | TRESETDYY Pl g 3deyd fronthtte
rotational forcetransmitting angular position in a,
diheetPbn-ppeRi el 1 5 af U PR e RIGAgRIER T ahyif arSa+d
posi tion. i ng nenber usable with an

31. A coupl h, .
%W%c??o&%kﬁcﬁﬁ%ﬁﬁﬂ 3l ?%rﬂ?%@l%b%%r%?ﬂE%O%%J%Flng
appar il | 6 g 2 B a0 olal (ol hgble b o

force applying portion,

d bl - . .
%?(1;%3? ?rgvag%z?’%{'grqg,er%mgaérgjfgo&%lQﬂ g8 efo’p g&nal

rans otating torce fromt

e ; | opi . L5
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I'n a tanti al perpendi cular to an axi al

i gctbon phndherdriyi Agpshahy, psat dossupl i ng menber
conprising: a recess coaxial with a rotational axis of
said coupling nenber in a central portion of a
circular flat portion provided at a free end of said
couplsi.nganeapesrasas dacecedsngxtendsaomecaofreé, end
of the driving shaft in a state in which coupling
weabeinr egefvesivhegr boacengrenpeessiom NEBLYF vi ng
shaft

transmits the rotating force to said developing roller

and to said developer supplying roller.

29. A coupling member usable with an
electrophotographic image forming apparatus, said
apparatus including a driving shaft rotatable by a
motor and having a rotating force applying portion,
and a movable member, said coupling member being
effective to transmit a rotating force from the
driving shaft in a developing roller which is movable
in a direction substantial perpendicular to an axial
direction of the driving shaft, said coupling member
comprising:

a rotating force receiving portion engageable
with the rotating force applying portion to receive
the rotating force from the driving shaft; and

a rotating force transmitting portion for
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sai d recess has a conical shape expanding toward the
free end of said coupling; a rotational force

WO e@eilvismy portion provided projected at each PET/IR2008/056259

positions of an edge portizmw of said flat portion

I nterposing the central portion, wherein the
rotational force applying portion is provided
projected in the rotational axis direction at each of
two positions opposite to each other; anda rotating.
tencent tansgi thengopettingn fhocet rapsHveri Rroneh said
rotating force received through said rotating force
reteitiinog fpoeei ssced véaod PasrePrapitRg SReFl 8fYeRRBABPN
sai d coupling nmenber receives a rotational force from
ke 1@kivi ng shaft to rotate by one of said rotational

ot at 1 orfA ™ oG S YT Hor T R0 a By Hek o hE D
tat | orid Y porT !
PG O A nd P GEat e GRAT reg ABIFFR0 Lo LoRs - e ¢

g%g&gén&%t%g%tgfh Pt ionale LorGe dhel Hho RRuldigns dagng

e other of said rotati ona orce

;c%%%i 1‘653%]& Q@RS .+ AN 1$AIE VNS A S 3o 110t atirenath

rce ying portions being opposed to the other of

$8d Jotaatiinenalo fQr aa- AR Mt PYdrtars, angrwherein
sal d coupling nenber being capable of taking a

riplideaRalt 20l i gesidildmg randular spdsi tdeorp ifiog
transnmtting the rotational force for rotating said
develeapiing inallliered aveai ddevelagpl nmptational force
transmitting angular position, and a disengaging
angular position which said coupling member is
inclined away from the rotational force transmitting

angular position in a direction opposite to said pre-

engagement angular position.

30. A coupling member'usable with an
electrophotographic image forming apparatus, said
apparatus including a driving shaft rotatable by a
motor and having a rotating force applying portion,
and a movable member, said coupling member being
effective to transmit a rotating force from the
driving shaft in a developing roller which is movable
in a direction substantial perpendicular to an axial
direction of the driving shaft, said coupling member
éombrising:

a recess provided coaxially with a rotational
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roller through the rotating force transmtting
portion, a pre-engagement angular position in which

w@200d/1c8@pl | ng menber is inclined away from saPdr/JP2008/056259

rotational force transmtt2mg angul ar position, and a
di sengagi ng angul ar position which said coupling
menber is inclined anay fromthe rotational force
transmtting angul ar position in a direction opposite
to said preengagenent angul ar position.32. An |
apipare U iat cordi g a onadikg 1 3o drimee endyfl eidt Sai d
devel oping roller is nmounted to the devel opin
Ay ETeniET WHETE T S8 K RS o et GVt The

free end of the driving shaft by novenment, of sai
U § ng et Y o?ﬁ%%r d“br%-%%@%%eh%n‘{&“aﬁbusfaajrg
position to . rotational force transmttj r
O TR doree Yo e g S e
%ﬁﬁtridgeqm%@n said developing rotary rotates in said
V¥ eTtion with said devel oping cartridge nounted

to saidad%%%ggqgggf%g%%f&ekgh‘i%@gﬁd&ﬁ%®n@ QRGageable

di recti on, wherern s coupl i ng ‘'menber rotates by the

sotRting forseifgcebved 5@9@11&@ goiving shaftcdyve a

engagenent of said rotating tforce receiving portion

Woith-1he rotati ngohorce apphyhggspartj omhénetihe
rotational direction of said coupling, and wherein

whea: sad df devel optagvivyapyrfuphherrapdesppacdai d one
direction froma position where said recess extends
ovetethedfiresehd obtaheodelvingssfarectigni alebdphi ng
menber noves fromsaid rotational _force transmtting
rotational direction of said coupling member; 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
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angul ar position to said disengaging angul ar position
in response to the rotation of said developing rotary

wo eooditssmyage fromthe driving shaft. 33. An aPORIR08056259

according to Caim31, furthzer conprising an elastic
menber for elastically urging said coupling nenber
with such an elastic force as topermt said coupling
menber to nove from said preengagement angul ar
position to said rotational force transmtting angul ar
powi SOt oy Mgt h ReS H-kJuptD iy rehberioR REPFLLE
pre-engagenent angul ar position and as to permt said
coupA 14 @%W@aQ%“%We%nqli‘W ROH-TBeAti onal force
transm tting angul ar position to said di sengagi ng
angul ar position. 34. An apparatus according to Caim

SR R E TGO L et L uoed L sal
S0 L00,EDen,) Ao Rgset Lo ot em, g aom
%%%gf%%?ﬁgf?%?ﬁg?ﬁ&uéaﬁri@iﬁ@'Qhéftsrgfaﬁéﬁﬂe by a
motor and having a rotating force applying portion,
and a movable member, said coupling member being
effective to transmit a rotating force from the
driving shaft in a developing roller which is movable
in a direction substantial perpendicular to an axial
direction of the driving shaft, said coupling member
comprising:

a.recess coaxial with a rotational axis of said
coupling member in a central portionAof a circular
flat portion provided at a free end of said coupling
member, said recess extends over a free end of the
driving shaft in a state in which coupling member
receives the rotating force from the driving shaft,
said recess has a conical shape expanding toward the
free end of said coupling;

a rotational force receiving portion 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 the rotational axis direction at

each of two positions opposite to each other; and
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a rotating force transmitting portion for
transmitting the rotating force received through said
rotating'force receiving portion to said developing
roller,

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 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, and wherein 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 through the rotating force transmitting portion,
a pre-engagement angular position in which said
coupling member is inclined away from said rotational
force transmitting angular position, and a disengaging
angular position which said coupling member is
inclined away from the rotational force transmitting
angular position in a direction opposite to said pre-

engagement angular position.
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32. An apparatus according to Claim 30 or 3 1,
wherein said developing roller is mounted to the
developing cartridge , and wherein said recess extends
over the free end of the driving shaft by movement of
said coupling member from said pre-engagement angular
position to rotational force transmitting angular
position in response to movement of sald developing
cartridge when said developing rotary rotates in said
one direction with said developing cartridge mounted
to said developing rotary rotating in said one
direction, wherein said coupling member rotates by the
rotating force received from the driving shaft by
engagement of said rotating force receiving portion
with the rotating force applying portion in the
rotational direction of said coupling, and wherein
when said developing rotary further moves in said one
direction from a position where saild recess extends
over the free end of the driving shaft , said coupling
member moves from said rotational force transmitting
angular position to said disengaging angular position
in response to the rotation of said developing rotary

to disengage from the driving shaft.

33. An apparatus according to Claim 31, further
comprising an elastic member for elastically urging

said coupling member with such an elastic force as to
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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.

34. An apparatus according to Claim 31, wherein
when said coupling member is used in said
electrophotographic image forming apparatus, said
coupling member is disposed in a position away from
said axis of said developing roller with respect to a
direction perpendicular to said axis of said

developing roller.



