1 DESCRI PTI ON DEVELOPI NG DEVI CE, DEVELOPI NG CARTRI DGE, ROTATI ONAL
FORCE TRANSM TTI NG PART 5AND ELECTROPHOTOGRAPHI C | MAGE FORM NG
APPARATUS [ TECHNI CAL FI ELD] The present invention relates to a

devel opi ng 10 device, a developing cartridge, a rotational force
transmtting part, and an el ectrophotographic image form ng apparatus
wi th which the devel oping cartridge is used. The el ectrophot ographic
i mge form ng apparatus 15 forns an inage on a recording nmateri al
usi ng an el ectrophotographi c i mage form ng process. The

el ect rophot ographi ¢ i mage form ng apFaCRLETIPNCI udes an

el ect r ophot ogr aphi ¢ copyi ng machi ne, an el ectrophotographic printer
(a laser beamprinter, an 20 LED printer), and so on. I n

asserbl y of the. el cot PEEFOLBHI G A tmaE S re NG SEpLF I, “and
devel ops an eIectrostat%&Thg&SP%%L n@ﬁ%g@ﬁﬂﬁgﬂgﬁﬁéﬁfP%ﬁT
AND

el ect rophot ogr aphi ¢ phot osensi
5

ELECTROPHOTOGRAPHIC IMAGE FORMING APPARATUS

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

The electrophotographic image forming apparatus

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

20 . LED printer), and so on.

In addition, the developing cartridge is
dismountably mounted to a main assembly of the
electrophotographic image forming apparatus, and
develops an electrostatic latent image formed on the

25 electrophotographic photosensitive member. By a user
exchanging the developing cartridge, a maintenance

operation of the image forming apparatus is carried



exchangi ng the devel oping cartridge, a maintenance operation of the
imge formng apparatus is carried 2 out in effect. [ BACKGROUND ART]
Conventionally, in the el ectrophotographic 5 i nmage form ng appar at us,
when the electrostatic |latent imge forned on the el ectrophotographic
phot osensi tive nmenber (photosensitive drum of a drum configuration

i s devel oped using the devel oping cartridge, the operation is carried
out as follows. 10The devel oping cartridge is provided with a gear,
and is engaged with a gear provided in the main assenbly of the

el ect r ophot ogPBphi® £hHeet f ormi ng apparatus. A rotational force of a
nmotor provided in the main assenbly is transmtted to a devel oping 15
roll er through the gear provided in the main assenbly, and the gear

provided in t i rtridge side. By this, such a type of
rotating the E§%§$%§¢ﬁ§b9%$f§r is known (Japanese Lai d-open Patent

Application 2003- 202624ent26h81 8y KNOWN: K& | e &l reginceplaetpBRaphi C
i mge form ng apparatus, a developing rotary nenber rotated in the

state thatsa phagal fbymdig davelepiusg dhencebeaetenbuntertics Jat@ntded
ina min assenbly. In this device, in order to transmt the
rotational fotoegérbereedtdre the elessapbhptperanbl deveigpianpitive
cartridge the follow ng structures are known. The a main assenbly

si de coupl i ngMPFBOY dERPPTOIHS iVt LYBIDPY, 2afifg contiguration

is developed using the developing cartridge, the
operation is carried out as follows,

16 The developing cartridge is provided with a
gear, and is engaged with a gear provided in the main
assembly of the electrophotographic image forming
apparatus. 2 rétational force of a motor provided in
the main assembly is transmitted to a developing

15 roller through the gear provided in the main assembly,
and the gear provided in the developing cartridge side.
By this, such a type of rotating the developing roller
is known (Japanese Laid-open Patent Application 2003-
202727) .

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

25 the main assembly to the developing cartridge the
following structures are known. The a main assembly

side coupling provided in the main assembly, and a



devel opi ng devi ce side coupling of the devel opi ng device nounted to
t he devel oping rotary nenber are connected with each other. By this,
the rotational force is transmtted fromthe main assenbly to the 5
devel opi ng device. And, in connecting the nmain assenbly side
coupling, and the devel opi ng device side coupling with each other,
the main assenbly side coupling is once retracted in the device so
that it does not interfere with the novenent of the devel opi ng 10
rotary nenber. Then, the developing rotary nenber is noved to nove a
pr edet er m neddédeyebminigidda\dec & idewabdpl heg nad ntles sk lordinge
coupling. Thereafter, the main assenbly side coupling retracted using
a novi ng nechdavim supntas! &osdhendedel sphny el tonamendesr ge

devel opi ng devi ce side Qouplin%. Bé this, both of the couplings are
connect ed wi t FORBRH-F HEFEh &3FD CfBeFot HY diHiS f SheerBtathen#bt or

rovided in the nmain assenbl, zs ransmtted, to the . devel oping rol
!tohr\(;:Jgh tlhe ?’ﬁc%lsjsse ag}"séri%élegogﬁf’f“ng]?earﬂ%l? S SR é’xgoo%#iﬁg devi gtra

si de coupling d eve i r 5S4 ted;,Such a type
is known (%ap%%i%%éékﬁ?ﬁ%ﬁﬁ%?gpat%ﬁ?’ngf?%gﬁﬁgﬁ%gogkgnﬁ%i%15265)

However, accoggidighip die %'%F;fiﬂhb?néhdzéhétdékféltﬂpﬁ.r@e%if‘eﬁriil&@dshaet he
Japanese Lai d-open Patent Application 2003-202727, a drive connecting
portion of theowslingassiamblepchapdhehe des ehain ngs stenkilge siislea
coupling is once retracted in the device so that it
does not interfere with the movement of the developing
10 rotary member. Then, the developing rotary member is
moved to move a predetermined developing device toward
the main assembly side coupling. Thereafter, the main
assembly side coupling retracted using a moving
mechanism such as a solenoid is moved toward the
15 developing device side coupling. By this, both of the
couplings are connected with each other. AaAnd, the
rotational force of the motor provided in the main
assembly is transmitted to the developing reller
through the main assembly side coupling, and the
20 developing device side coupling. By this, the
developing roller is rotated. Such a type is known
(Japanese Laid-open Patent Application common 11-
015265} .
However, according to the conventional
25 structure described in the Japanese Laid-open Patent

Application 2003-202727, a drive connecting portion of

the main assembly, and the developing device is a



4 gear-to-gear type. For this reason, it is difficult to prevent a
rotation unevenness of the developing roller. On the other hand, in
the structure described in Japanese Lai d-open Patent Application He
11- 015265, 5 as has been descri bed herei nbefore, the main assenbly
side coupling is once retracted. In transmtting the rotational

force, it is necessary that the retracted nmain assenbly side coupling
is noved toward the devel opi ng devi ce side coupling. 10Then, it is
necessary that a mechanismfor noving the main assenbly side coupling
toward the de9eRBpFATIERY| WS dEOéoglm-‘F nEe3 My ovi ded A4 FiREl e

assenbly. 15 [ DI SCLOSURE OF THE | NVENTI Th i nci
obj ect of the 5?8§%Etai595ﬁF+?ﬁlW??Y??ﬁé%gﬂqﬁaEg%kgﬁﬁéiﬁgﬁéggggﬁggf'a

devel opi tridge, h ' '
evel oping cartri gemaq@eagtﬁlgs%grw, AU Rge EQE%QSed

apparatus usable wi th'the ‘devel'oping device or the devel opi ng
cartridge, V"hﬁﬁhJﬁanEQEr DX 84§ 9 Vied ¢bdth en gy 0 LN Hehe 10052861 -

Anot her object of the present invention is to

5 as has been described hereinbefore, the main assembly
side coupling is once retracted. In transmitting the
rotational force, it is necessary that the retracted
main assembly side coupling is moved toward the
developing device side coupling.

10 Then, it is necessary that a mechanism for
moving the main assembly side coupling toward the

developing device side coupling is provided in the

main assembly.

15 [DISCLOSURE OF THE INVENTION]

The principal object of the present invention
is to provide a developing device, a developing
cartridge, and an electrophotographic image forming
apparatus usable with the developing device or the

20 developing cartridge, which are improved to avoid the
problem of the prior art.

Another object of'thé present invention is to
provide a rotational force transmitting part usable
with such a developing cartridge. |

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

position (second angular position) even in the case



provide a rotational force transmtting part usable with such a

devel oping cartridge. 25A further object of the present invention is
to maintain a coupling nenber at a pre-engagenent angul ar position
(second angul ar position) even in the case 5 where the devel opi ng
cartridge is in a free state. Therefore, the coupling menber is
prevented from uni ntentional novenment in transporting the devel opi ng
cartridge, for exanple. 5A further object of the present invention is
to provide a rotational force transmtting part usable with such a
devel opi ng cawherelgehe Aldualidpdngobpetridfet he jr escited mremki.on is to
provi de a usabl e el ectrophot ographic image form ng apparatus wth
such 10 a devBhepgirroartha dgerlAnpunerber obf eerewntiase fpoEsent
invention'is to_ provide devel opi ng devi ce (gde,vel opi cartridge)

whi ch i usabPRLSFTH A9 o SHEBEnERy LR ERE AR DI B6T CPRDE he
mechani sm f or ving th in_1 ssenbly side coupling nenber in the
axi al di recti%ér’]rPFf'nlC?geedf O{/}agxgo é%(‘)i d nechanism A fur'?her obj ect of
the presery inventiop k§riRer object of the present invention is to

provide a rotational force transmitting part usable

with such a developing cartridge. A further object of

the present invention is to provide a usable

electrophotographic image forming apparatus with such
10 a developing cartridge.

A further object of the present invention is to
provide a developing device (developing cartridge)
which is usable with the main assembly which not
provided with the mechanism for moving the main

15 assembly side coupling member in the éxial direction
thereof by a solencid mechanism.

A further object of the present inventicn is to
provide a developing device (developing cartridge),
wherein the coupling member provided on the developing

20 device {developing cartridge) is engaged with the
drive shaft by moving the developing device
{developing cartridge) in the direction substantially
perpendicular to the axial direction of the drive
shaft relative to the main assembly.

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

usable with such a developing device (developing



provi de a devel opi ng devi ce (devel oping cartridge), wherein the
coupling nenber provided on the devel oping 20 device (devel opi ng
cartridge) is engaged with the drive shaft by noving the devel opi ng
devi ce (devel oping cartridge) in the direction substantially
perpendi cular to the axial direction of the drive shaft relative to
the main assenbly. 25A further object of the present invention is to
provi de an el ectrophot ographi c i mage form ng apparatus usable with
such a devel opi ng device (developing 6 cartridge). A further object
of the presenFaFg€éHE?bn is to provide a devel opi ng device

(devel oping cartridge),. wherein the, en w t.h .t .i.ve.shaft
?Lgu%g el on?ﬁtt%ga%$$E§gesent ng%nq%oxlﬁé @g

is carried 5 out by vemen i'on substantra

per pendi cul ar R%ev&tag Xhale th KA 1300 t(@%v@ﬂbﬁ@népééftﬁdﬁlé)d,ed in

the main assenbly of the el ectrophotographic inmage form ng apparat us.

A further obj @gkrefint BBe PE@SEIEmdtY &IAHHOR hieS dir@vdOspa By i T @arried
rotational force transmtting part usable with such a devel opi ng
devi ce (dewel epitngycahérmags)ent in the Aifrecthen sbpetaniofakhe
present invention is to provide an el ectrophotographic image form ng
appar at us usabegpahthcsleh e ddvrelaspiadg ddaecedopded el opi el ve

shaft provided in the main assembly of the
electrophotographic image forming apparatus.

A further object of the present invention is to

10 provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

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

15 cartridge).

A further object of the present invention is to
provide a developing device (developing cartridge},
wherein the developing roller is rotated smoothly as
compared with the case in which a driving connection

20 between the main assembly, and the developing device
(developing cartridge) is carried out by the gear-to-
gear transmission.

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

25 with such a develcoping cartridge.
A further object of the present invention is to

" provide an electrophotographic image forming apparatus



15 cartridge). A further object of the present invention is to
provi de a devel opi ng device (devel oping cartridge), wherein the
devel oping roller is rotated snoothly as conpared with the case in
whi ch a driving connection 20 between the main assenbly, and the

devel opi ng devi ce (devel oping cartridge) 13 carried out by the
gear-togear transm ssion. A further object of the present invention
isto provide a rotational force transmtting part usable 25

wi th such a devel opi ng cartridge. A further object of the
present inventsahléswiioh pfusH de devedlopdhgopbol ogr apdweldpgrage f orm ng
apparatus 7 usable with such a devel opi ng devi ce (devel opi ng
cartridge). Actutrhégebbject of the present invention is to provide a

devel opi ng devi ce (develoging cartridge), 5 wherein the devel oping
rol l er which can be énddgéhehi PRIk of i W HFesentn ipNentirecs o
substantial ly | ar. ta _the axial tion of the drive shaft

di i
rovi dod 1t RESKETR Sk ing PstirRy (ERbEFHR iy Cardidde))

5 wherein the developing reoller which can be engaged
with the drive shaft in the direction substantially
perpendicular to the axial direction of the drive
shaft provided in the main assembly is rotated
smoothly.

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

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

15 usable with such a developing device (developing
cartridge).

A further object of the present invention is to
provide a developing device (developing cartridge)
which is engaged and disengaged in the direction

20 substantially perpendicular to the axial direction
relative to the drive shaft provided in the main
assembly of the electrophotographic image forming
apparatus by rotation of a rotary member.

A further cbject of the present invention is to

25 provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present invention is to



| oA further object of the present invention is to provide a
rotational force transmtting part usable with such a devel opi ng

devi ce (devel oping cartridge). A further object of the
present invention is to provide an el ectrophotographic i mage form ng
apparatus 15 usable with such a devel opi ng devi ce (devel opi ng
cartridge). A further object of the present invention is to provide a
devel opi ng devi ce (devel oping cartridge) which is engaged and

di sengaged in the direction 20 substantially perpendicular to the

axi al directiprovéHat #WecteCtIRPIRtographart 1pregi Seeming t3RPaRd s

assenbly of the el ectrophotagraphic i mage f.orm ng at us by
rotation of auFBPé?ywﬁEﬁhﬁﬁéﬁb?f Wﬂ%ﬁplgﬁjQEFlS? fé%%%ﬂ?ﬁﬁﬂﬂ

invention is o %gigrgyide a rotational force transmtting part
usable with stch-a %veloping device (devel oping cartridge). A

further object of the migsgal LBYEBL! 0P iife (fredbdtf AMvdaraBn is to

el ect rophot ographi c i mage form ng apparatus ‘usable with such a
devel opi ngs depir6€ifdevrd apd gl iy iddgeke Adbuelbpingbieetrifgdihe

present invention is to
which is engaged and disengaged in the direction
substantially perpendicular to the axial direction of
the drive shaft relative to the drive shaft provided
in the main assembly by the movement (rotation) of a
10 movable member (rotary member) and which rotates the
developing roller smoothly.

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

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

A further object of the present invention is to

20 provide a developing device (developing cartridge),.
wherein the coupling member is maintained in the pre-
eﬁgagement angulaxr ﬁosition in the state that it is
stabilized.

A further object of the present invention is to

25 provide a rotational force transmitting part usable
with such a developing device (developing cartridge).

A further object of the present inventicn is to



5 provi de the devel opi ng device (devel oping cartridge) which is
engaged and di sengaged in the direction substantially perpendicul ar
to the axial direction of the drive shaft relative to the drive shaft
provided in the main assenbly by the novenent (rotation) of alo
novabl e menber (rotary nenber) and which yotates the devel opi ng
roller snmoothly. A further object of the present invention is to
provide a rotational force transmtting part usable with such a

devel opi ng devi ce (devel oping cartridge). 15A further object of the
present invenbi&Widy it G cdropheebyepbni ogimypie Cormrgey beparagus
apparatus usable with such a devel opi ng devi ce (devel opi ng
cartridge). Ausablderidbjsech eof delelppésendevinenideyelioping 20
provide a devel opi hg device (devel oping cartridge), wherein the
coupling nmenbear sl Intained in the pre- engagenent angular posi tion
in the state that it stabil-ized t he present

invention is to 25 pPo%FH‘éh%r r%}f%ﬁ‘?toﬁﬁ Ltﬁ"(?r réeP?éﬁsh?‘???Wgorbalﬁ
usabl e w th ng&aﬁeavede%'ﬂa 18VHES: LAY LAV S Al k9T Bbe) )

further obje resen vention Is
wherein the coupling member is assuredly maintained in

the pre-engagement angular position.
A further object of the present invention is to
provide a rotational force transmitting part usable

10 with such a developing device (developing cartridge).

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

15 A further object of the present invention is to
provide a developing device (developing cartridge)
which is applicable to the case where the developing
device (developing cartridge) moves in the direction
perpendicular to the axial direction of the drive

20 shaft provided in the main assembly in response to the
movement (rotation) of the movable member (developing
rotary member) which has a swinging rotation axis.

A further object of the present invention is to
provide a developing device (developiﬂg cartridge),

25 wherein even in such a case, the engagement and
disengagement relative to the drive shaft are assured,

and the developing roller is rotated smocothly.



9 provide an el ectrophotographic i mage form ng apparatus usable with
such a devel opi ng device (developing cartridge). A further object of
the present invention is to 5 provide a devel opi ng devi ce (devel opi ng
cartridge), wherein the coupling nenber is assuredly maintained in

t he pre-engagenent angul ar position. A fugther object of the present
invention is to provide a rotational force transmtting part usable
10 with such a devel opi ng devi ce (devel oping cartridge). A
further object of the present invention is to provide an ,

el ect r ophot ogr aphi ¢ iAndgethernmioRg cappaf ate R Winuernddem 4s to

devel opi ng devi ce. (devel opi tridge). 15A.furth ject. of th

rosent | venBEoNifE ForBrBb D TR SeRanasoied Pacteretr iy
ooy Nt . -y !

Govi ce. Cabvel Sty SuBRPH, G805 Folhd e iRes (IS bIRCEIELERID . 6

the axial direction of dfigndni wg88tshaftndromidad iihJide iR Bs to

assenbly in response to the novenent (rotation) of the novabl e nenber
(devel opi ng r gtrakydaeshes) cvhi efhdiasyrapiidicndimager Gbahing axpsSratis
further object of the present inventionis to
usable with such a developing device (developing
cartridge).

A further object of the present invention
érovides a developing device to which a developing

10 roller which is rotating can be contacted to the
electrophotographic photosensitive member.

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

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

In addition, a further object of the present
invention is to provide a developing device, wherein

20 even if the drive shaft fixed so as not to move in the
direction substantially perpendicular to the direction
of the axis of the drive shaft is used, the develeping
roller in the rotating state and the
electrophotographic photosensitive member can be

25 contacted to each other.

A further object of the present invention is to

provide an electrophotographic image forming apparatus



provi de a devel opi ng devi ce (devel oping cartridge), 25 wherein even
in such a case, the engagenent and di sengagenent relative to the
drive shaft are assured, and the developing roller is rotated
snoothly: 10 A further object of the present invention is
to provide a rotational force transmtti part usable with such a
devel opi ng device (developing cartridge). A further object of the
present invention is to 5 provide an el ectrophotographic imge
form ng apparatus usable with such a devel opi ng devi ce (devel opi ng
cartridge). Aubsbideritbjsuth of delvelppésgndevhvention provides a
devel opi ng device to which a developing 10 roller which is rotating
can be contacted to Ph&usfeerrepirtiod [ﬂﬂQ:Hﬂ%@@ﬁ§eﬁ§???9bo%eh%éﬁo

A further object of th t t to d
e eE{roSLO?ogﬁgﬁﬁ&e el CAEBa AT BRSBLERTAS AR Saekls

devel opi ng dev 4éﬁ\glgéJg¥b ngeagvgg the present inventionis to
a

provi de a rota |on orce transmtting part usable with such a
devel opi ngs devi ce. according kB @ﬁdEEbQBt &r fid hete Rbiechvaht i BE,

present invention is to provide a devel opi ng device, wherein

there is provided a developing device usable with an
electrophotographic image forming apparatus, said
apparatus including a driving shaft rotatable by a
motor and having a rotating force applying portion,

10 and a movable member, said developing device being
mountable to the movable member, and said developing
device being movable in a direction substantially
perpendicular to an axial direction of the driving
shaft in response tc movement of the movable member in .

15 one direction with said developing device mounted to
the movable member, wherein said driving shaft is not
movable in a direction perpendicular to an axix
thereof, said developing device comprising i) a
developing rolier for develeoping an electrostatic

20 latent image formed on an electrophotographic
photosensitive drum, said developing roller being
_rotatable about an axis, wherein said developing
roller is contacted to and separated from said
electrophotographic photosensitive member drum in

25 response to movement of said movable member; and ii) a
coupling member for transmitting a rotating force to

said developing roller, said coupling member including,



20 even if the drive shaft fixed so as not to nove in the direction
substantially perpendicular to the direction of the axis of the drive
shaft is used, the developing roller in the rotating state and the

el ectr ophot ographi ¢ phot osensitive nmenber can be 25 contacted to each
ot her. A further object of the pgesent invention is to
provi de an el ectrophotographi c i mage f.orm ng apparatus 11 usable
with such a devel opi ng device. ‘A further object of the present
invention is to provide a rotational force transmtting part usable
with such a dévEPEREHRTdEVTFER. rapicmndi RGrtdCRneRIpERELEE THE fitssent

' tion, th ' | ded_a devel opi deyi bl L t.h
el et 1 ophot ogFABAF S PIEGET TR 1. A atde. Loar ARpPar &t LRl ng

a_dri ving shafy ot aiahl & bYaa pmieroand haking aotolaling,for ce

appl yi ng portion, 10 and a nova sai el opr ng devi ce

bei ng nount abke . 5Lomt Pei AR VibL € drengr + ARdmsakdngdevel opbhgr deyi ce.
bei ng novable in a direction substantially perpendicular to an axi al

direction of trbecdr rutagvedatirduyh espensethaingveéoent ofcéixeimpvabl e
menber in . -
portion to said developing reller, said coupling
member being capable of taking a rotational force
transmitting angular position for transmitting the
rotational force for rotating said developing roller

10 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,

15 and a disengaging angular position which 1s taken for
said coupling member to disengage from the driving
shaft and in which said coupling member is inclined
away from the rotational force tramnsmitting angular
position in a direction opposite to said pre-

20 engagement angular position, wherein in response to a
movement of said developing device when the movable
member moves in sald one direction, said coupling
member moves from fhe pre—-engagement angular position
to the rotational force transmitting angular position,

25 and wherein when the movable member makes a further
movement in said one direction, in response to the

further movement, said coupling member is mowved from



15 one direction with said devel opi ng device nmounted to the novable
menber, wherein said driving shaft is not novable in a direction
perpendi cul ar to an axi x thereof, said devel opi ng device conpri sing
i) a developing roller for devel oping an electrostatic 20 | atent

i mge fornmed on an el ectrophot ographic ppgtosensitive drum said
devel oping rollefr being rotatable about an axis, wherein said

devel oping roller is contacted to and separated fromsaid

el ect r ophot ographi ¢ phot osensitive nenber drumin 25 response to
novenent of sakddnpyedt sonEt®yrceandanisiniattogphinggl arenberitfion to
transmtting a rotating force to said developing roller, said
coupl i ng nenbeeiidndisehgrging angulgrareagtionceo rébeendaup F&id on
engageable with the rotating force applying portion to receive a
rotating forcEOPPEHRY HECRRS Wil IFae, d5AdLR9r Beat F n@idrierein

transmtting ortign ffr transm.tting the roEa%ng 5 ﬁprce recei ved
through sai d Potat AT F&divti i SSFERGhEY 0" LatH Hevel opi ng
roller, said j gﬁg?g; ' t Ak & j I
force traﬁ%ni%??%%fgﬁéu a ﬁggit?%ﬁ& ggh%ggggﬁittlng tlgq%% g??gnm

force for rotabi fge SAbFemtanelaPisd o akhelopdny 0asai ¢k devel epiatg
roller, a pre-engagenent angul ar position which is taken before said

coupl i ng nmenbehat sdengbgeichgvtdl lishre isobaihggrdoaiced agptorghg porti on
and in which said coupling nenber is inclined away fromsaid
rotational foeogagemeriiketivRgrasgiiCaccppsing opemidr ant £adidsengagi ng
angul ar position which_ is taken for said,coupling nenber to di sengage
fromthe drivFRb2Ehad tEQnRP i3PRWER 83r818Bupl i ng menber is inclined

avey fromhe ot i onals Lonce JLRRST LLDG.angular posiddon i

di rection 0Opposite engagenent —angu position,

wherein in respopse; &P, a HIMERNG Qf ; §alda ey et optdith sl G@niken the
novabl e menber noves Iin said one direction, said coupling rrenber

moves from t hempge- engaueeitpakgulsafoposbindng t Hn tivadedioat imona
force transmtting angul ar position,
recording material, said electrophotographic image
forming apparatus comprising i) a driving shaft
15 rotatable by a motor and having a rotating force
applying portion, wherein said driving shaft is not
movable in a direction perpendicular to an axix
thereof; 1i) a movable member; iii) a developing
device which is movable in a direction substantially
20 perpendicular to an axial direction of the driving
shaft in response to movement of the movable member in
a state that developing device is mounted to said
movable member, in response to the moment of said
movable member, said developing roller including a
25 developing roller for developing an electrostatic

latent image formed on an electrophotographic

photosensitive drum, said developing roller being



25 and wherein when the novabl e nenber nakes a further novenent in
said one direction, in response to the further novenent, said
coupling nenber is noved from 13 said rotational force transmtting
angul ar position to said disengagi ng angul ar position to di sengage
said coupling nenber fromsaid driving shaft, and wherein said
developing roller is contacted to said 5 el ectrophot ographic

phot osensitive nmenber in response to the novenent of said devel oping
device in a state that developing roller is being rot at ed, t hrough

engagement befREBRARLF PFRYUDI FhFHidirb N SZRd s 8R4 B8 %R PR F%Dr ce
appl yi n ortig 10Accordi ng tpo .another t .ol _the present
ppiy1 ng p épgl?g b?o%?nt%gﬁﬁPéfbéﬁd Sﬁ%?gg%ed from s£&§

i nvention, th de rop ographic i nage form ng

apparatus for eﬁgE%Q&@%&ﬁ@ﬁ@%%é&%@k@genﬁéfﬁﬁé@' dr@fi th

el ect r ophot ogr ap I mage rmng apparatus conprising i) a driving

shaft 15 rot at-abpenby €o MéREmertd JFRWaNE Aokabaki Rember £ei@ppl yi ng
portion, wherein said driving shaft is not novable in a direction

per pendi cu$ ar cbapabn@xmemibdrer Bof ;tiansmd thongbkerokabeng foxge &o
devel opi ng device which is novable in a direction substantially 20
per pendi cul ar sebdafdedsiapind reetlon ofaihernhing mevdrar inclasdsase
to novenent of the nopvable nenber in a state that devel opi ng deyi ce
i s mount ed t 0@saPHARBIALFRF FRMRGS 1IN, BSF5ASR FBgFﬁ%@?&ékﬁé{Qﬁt ai d
oy e 3B P AR S T SeBa g
el ect rophot ogrgphi cr PO OSENSH v Ry AP, Sahd devstoping f@der being
10 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
15 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 i1s inclined away from
20 said rotational force transmitting angular position,
and a disengagiﬁg 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
25 position in a direction opposite to said pre-

engagement angular position to disengage from the

driving shaft, wherein in response to a movement of



1.4 rotatable about an axis, wherein said developing roller is
contacted to and separated from said el ectrophot ographic
phot osensitive nmenber drumin response to novenent of said novabl e
menber; iv) a 5 coupling nmenber for transmitting a rotating force to
sai d devel oping roller, said coupling mepber including, a rotating
force receiving portion engageable with e rotating force applying
portion to receive a rotating force fromthe driving shaft, and a
rotating force 10 transmitting portion for transmtting the rotating
force recei vedaidrdergdl gaiirdy 1deivaicenghkar tie resed vl gngprdd apvee sai d
devel oping roller, said coupling nenmber being capable of taking a
rotational foigeszidrwm tdinegtdogul srigoshupbind orembegnawivesi Agorhe
15 rotational force for rotating said developing roller to said
devel opi ng r ofN@rPTY PrEagampdde FEAU1ARGAP S L P HS I aiiotR L8 Raken
before said C?Uﬁéin memnh %.is engaged mﬁthtthe rokftin Eorcg
appl yi ng por t + 9handr 3 Wi it 9s ARG UEBapP? gt e et d A& &G Bwa
( ; oup! L y
from20 sajd (ol ahbPide TRLER Fn%%%g‘ LU R RO Y Y erRIR ti'n]OEaié”d a
di sengagi ng angul ar position which i's taken for said coupling menber
to di sengage fronatfhe-tidnyi ng sRabbnagdibd newdi Ghgadd rieRidRlehy menber
is inclined away fromthe rotational force transmtting angular 25
position in asaldecdimnieppesbee e mavddpfeone ngage mettatdogallar
position to disengage fromthe driving shaft, wherein in response to
a novenent of fonde stianhuevdliogi rRggdéar ceoseren Heo rdmigbl e nenber
noves in said one direction, said coupling nenber noves fromthe
pre-engagenpnfl%ﬁﬁﬁﬂgﬂnQMiﬂ3ﬂ¥§ﬁ PESLR&CR ot At FoTFI9FSST S@1Cr ansni tti ng
angul ar PE! tég@pl:ﬁ{]gd mméhn%reerl r\gpnegaid driving shaft, and wherein
said developing roller is contacted to said
electrophotographic photosensitive member in response
to the movement of said developing device in a state
that developing roller is being rotated through
15 engagement between said coupling member and said
rotating force applying portion.
According to a further aspect of the present
inventicn, there is provided a developing device
usable with an electrophotographic image forming
20 apparatus, said apparatus including a driving shaft
rotatable having a rotating force applying portion,
and a rotatable rotary, said developing device being
movable in a direction substantially perpendicular to
an axial direction of the driving shaft in response to
25 rotation of said rotary with said developing device
mounted to said rotary, said developing device

comprising i) a developing roller for developing an



5 the novabl e menber makes a further novenent in said one direction,
in response to the further novenent, said coupling nenber is noved
fromsaid rotational force transmtting angular position to said

di sengagi ng angul ar position to di sengage said 10 coupling nmenber
fromsaid driving shaft, and wherein sai dedevel oping roller is
contacted to said el ectrophotographi c photosensitive nmenber in
response to the novenent of said developing device in a state that

devel oPing roller is being rotated thro%gp 15 engagenent between said
coupl i ng memb&reghACSAREL T ot 2t Hg HHSEe TRFPF R Porti on.

According to a.furthe spect, of th resent. _in Lon ere Js
provi ded a de3&?8%F88£8§9$E%P%§%ﬁﬁgﬁﬁﬁfﬁsgﬁgg e%%géﬁﬁoggéghﬁﬁﬁcéﬁnage

formng 20 ap sal AR S JrEli bR 79 raaBEbNhOga B 1
rot at abl e hav9%3@38§8¥a??ﬁ% orgglggg1yiﬁg porfign, and % ro 5}able

rotary, said devehepkagrédevisse meidg dJaeakhiepingardirectton
substantially perpendicular to an axial direction of the driving
shaft in respdeselbpi§ tin¢ atlientmfstsdiid letteny wnabesaldidevel opi ng
device nounted to said rotary, said devel oping device conprising i) a
devel opi ng rokbeplipg Weweeppion taransTd téliagt rRoseaREENY af @ itge
formed on an el ect rophot ographi c photosensitive rum i) a

devel oper accéﬁﬂﬁdQ?VﬁboBbPQi?ﬁ##%ﬁ'%kébﬁﬁﬂﬁgtFHggggg%9 PRYE for use
by said devel%E%ggﬁﬁﬁélggﬁ%g%éegf%%j%%H%gr%@grgleggﬁgf%%%éf datent

imege; iii) a e ransnlttlng_é rotatri %r eto
sai d devel opi _H%mB@L:' %cmdf%@t@txeciﬁa!tqtngd%%lc@p&aleemﬁ@I&9&1&1

nounted to said rotary, said coupling renber including a rotating

force recebvi mgrpenbhgindOwity ENYagtaa ivigt Hoirhe apbaving poficen
applying portion to receive said driving shaft the rotating force
from to receive said driving shaft the rotating force from
the driving shaft, wherein the driving shaft is not
movable in a direction substantially perpendicular to
an axial direction of said driving shaft; iv) a
15 regulating member including a regulating portion for
regulating said coupling member at a pre-engagement
angular position before engagement with the driving
shaft, and including a permitting portion for
permitting said coupling member to revolve
20 substantially; v) an elastic member for elastically
urging said coupling member to position said coupling
member at the regqulating portion, wherein when said
rotary rotates, said coupling member moves from the
pre-engagement angular position to a rotational force
25 transmitting angular position the response to movement

of said coupling member from the regulating portion To

the permitting portion against an elastic force of



the driving shaft, wherein the driving shaft is not novable in a
direction substantially perpendicular to an axial direction of said
driving shaft;iv) a 15 regul ating nmenber including a regulating
portion for regulating said coupling nmenber at a pre-engagenent
angul ar position before engagenent with the driving shaft, and
including a permtting portion for perni%%ing sai d coupling nmenmber to
revol ve 20 substantially; v) an elastic nenber for elastically urging
said coupling nenber to position said coupling nenber at the

regul ati ng pogii@neladreileirnenden byaksdigotatyling aldthersaichtaetphyng
menber noves fromthe pre-engagenent angul ar position to a rotationa
force 25 transaidtdngriardlattposmbeonvwihe mespuoese dfbo smvenent of

sai d coupling nenber fromthe regulating portion To the permitting
portion agai nd¢VelcrRingtGar i ige  ornd 17180 32 ¥ asrfar EWséhepy sai d

coupling menmber _contacting said.driving shaft nmepber w th novenent of
sai d devel opi FGEETI® XS oM@ HAGNTEHPAE TBYYES LR (e r ot af 69, sai d

| i mb f h LAt It
oanl A pes ror At Sita .rf%JPc;e g.rﬁn%%g%&gga%%éﬁﬁ rﬁc{s@”c}% thng

angul ar positi1on a di'sengagi ng angu i Sengage said

coupling menbgl &k o {die LiguMiaRgpeBattoR8b Neiséyflasldie force of
said elastic nenber According to a further aspect” of the present |lo
i nvention, theseplsngmuanded fapmekast dophoh@osiapti adaimge &ar m ng
apparatus for formng an image on a recording material, said

appar at us comptastiig force drfi wviang shasticrmémiking a rotating force
applying portion; ii) a rotatable rotary; a developing 15 -cartridge
movabl e in a di re?SEH Fastandi 4nFyher aspect of the present

10 invention, there is provided an electrophotographic
image forming apparatus for forming an image on a
recording material, said apparatus comprising i) a
driving shaft including a rotating force applying
portion; ii) a rotatable rotary; a developing

15 cartridge movable in a direction substantially
perpendicular to an axial direction of the driving
shaft in response to rotation of said rotary with said
developing device mounted to said rotary:; a developing
rcller for developing an electrostatic latent image

20 formed on an electrophotographic photosensitive member
drum; a developer accommedating pertion for
accommodating a developer for use by said developing
roller to devgloping the electrostatic latent image:
iii} a coupling member for transmitting a rotating

25 force to said developing roller in a state that
developing cartridge is mounted to said rotary, said

coupling member including a rotating force receiving



per pendicul ar to an axial direction of the driving shaft in response
to rotation of said rotary with said devel opi ng device nounted to
said rotary; a developing roller for developing an electrostatic

| atent immage 20 formed on an el ectrophot ographi ¢ phot osensitive
menber drum a devel oper accomodati ng pegtion for accomnmodating a
devel oper for use by said developing roller to devel oping the

el ectrostatic latent image; iii) a coupling nenber for transmtting a
rotating 25 force to said developing. roller in a state that

devel opi ng caPPEFdgB for nerfred e ¢¥iddk FheoraFgtingi forstiARMY Mshber
including a rota%in orce receivi.n d 18 . ortho f I . enga ing wth
the rotating F6F éogpé?yf?ﬁfﬁﬁﬁtﬁa rec iﬁeaggig %rf.'%ﬁf aft the
rotating for?%o&'&%”k&&ﬁ_{jﬁé d grig-%argg]’alf‘me%ﬁbgeﬁﬂetﬁé'Hfﬂﬁr@aft IS

not novable in a direction subst y 5 perpendi cular to ‘an axi al
direction of sab@+disvhsg mhaldle i Aadiegeabhnguperdrerid Gt uding a
regul ating portion for regulating said coupling nenber at a

pr e- engagesenpeapgniacupasiito an kefiarle ddmgagéorndf wsdid tdweidimiavi ng
shaft, and including a permtting portion for 10 permtting said
coupl i ng nmenbehafs’r évbl & ereidsttamd alemperapgckidang ed ast el atdimiser
for elastically urging said coupling nenmber to position said coupling
mermber at thePP&§UPAL g‘hﬁ A nvTe e AORREANE aPEMR ST Yy & Gt es,
said coupli ngerrerrbe{n 1§ gnvelsafr%rg.tth% PLe; gn%a epent ar udiacr the
position to a PIrETToREI *1BH FIdHOrt PRECARGHT AFI POt ion 1t &
response to nayeyent of.fal doUpldingiEMehethom 1R soaul & ing
portion To the pernTtting portion agal nst an elastic force of said
el astic megbepbekyisaidy 26k £OUuPld ke fBebegORbagétogvsai d driving

shaft nenber with novenent of said developing cartridge, and when
said rotary feubheantbdhtes,arghivd coupliasgirenbebenofes fromt he
rotational force transmtting angul ar position to a di sengagi ng
angul ar posit edastscally urging said coupling member to position
said coupling member at the regulating portion,
wherein when said rotary rotates, said coupling member
15 moves from the pre-engagement angular position to a
rotaticnal force transmitting angular position the
response to movement of said coupling member from the
regulating portion To the permitting portion against
an elastic force of said elastic member by said
20 coupling member contacting said driving shaft member
with movement of said developing cartridge, and when
said rotary further rotates, said coupling member
moves from the rotational force tramsmitting angular
position to a disengaging angular position to
25 disengage said coupling member from the driving shaft

against an elastic force of said elastic member.

According to a further aspect of the present



25 di sengage said coupling nenber fromthe driving shaft against an
el astic force of said elastic nenber. According to a further aspect
of the present 19 invention, there is provided a rotating force
transmtting part usable with a devel oping cartridge, said devel opi ng
cartridge being nountable to a main assepply of an

el ectrophot ographic i mage formng 5 apparatus including a driving
shaft, and novable in a direction substantially perpendicular to an
axial direction of the driving shaft, devel oping cartridge being
provi ded wi t hiaveegibat i tigemnenberpindldedi agratpeinyt forge porti on and
a regulating portion, said o rotating force transmtting part

conpri sing a rt&eessipibng dedratusaidd odgnt adinuelenthofcasinidast-at i ng
force transmtting gart and engageabl e wi;th the driving shaft, when

sai d devel opi 1§1EaftFPHRIPS FOUMEWe H°LRE RAFRTARS2NH £ dihe
appar atus: 2 dacsphet! 681 por{ian Ao ded gl o g, o ety 2

. Q
plurality of projectfons 1 nteérposi a céenter rece and

proj ected away fromsai heAerifal RARLhgNshicd, | 9gidding in a

direction of said rotating force transmtting part for receiving the
rotational forgeed0idh osubdeardiianinRg pehabhdnbiCiriso povded in the

mai n assenbly of the apparatus such that it does not nove

direction of the driving shaft, developing cartridge
being provided with a regulating member including a
permitting portion and a regulating portion, said

10 rotating force transmitting part comprising a recess
provided at one longitudinal end of said rotating
force transmitting part and engageable with the
driving shaft when said developing cartridge is
mounted to the main assembly of the apparatus; a

15 spherical portion provided at the other end; a
plurality of projections interposing a center of said
recess and projected away from said spherical portion
in a longitudinal direction of said rotating force
transmitting part for receiving the rotational force

20 from the driving shaft which is provided in the main
assembly of the apparatus such that it does not move
in a direction substantially perpendicular to the
axial direction of said driving shaft in a state that
developing cartridge is mounted to the main assembly

25 of the apparatus; a first projected portion projected
from said spherical portion away from said one end,

sald projected portion being revolvable between said



in a direction substantially perpendicular to the axial direction of
said driving shaft in a state that developing cartridge is nounted to
the main assenbly 25 of the apparatus; a first projected portion
projected fromsaid spherical portion away fromsaid one end, said
proj ected portion being revol vabl e between said 20 permtting
portion for permtting substantial revolution of said rotating force
transmtting part and said regulating portion for regulating an
inclination angle position of said rotating force 5 transmtting part

in a state thBETPOFRIRAPITIRR T S/EPE LA PaP EPs 2ottt ed to sai d
devel opi ng cartri : and.a plyrali of .secon rojected portions
provi ded betmégﬁoggf%o%r%ﬁeﬁéﬁ%iﬁ?tghéngaFangrg g%ﬁ%ﬁ%ﬁﬁ%ﬁj%ﬁﬁ' i on
and i nterposi salLd;s | Gal : t,i-0 sai oj ected
portions beinggSrg%%%t%%ﬁghfaEF%?§E$%%#1ggﬁe?% g?§%%?¥f§%, sai d

second proj ectgdlpRationsaf e edattibne ofoshiansstitihe foxad i onal
force received fromthe driving shaft by the projections to the

devel opi ngs r okkensmibiives epaand iot kestalbeethst feddtuims, fantk

advant ages of the present invention will beconme nore apparent upon
consi der at i ontofnshet € by @ Ty ideSoringedofcofai @edpyeker iy

enbodi nents of the present inventiqgn, taken in conjupction with the

20 acconpanyi A§TBFAIERGAN] BRI PBESER £f| eRCeRrd TFARANGS]

Figure 1 is a_side sectiona ,ew of a_devel oping cartridge ordi ng
o an: enbodi nBRECSPA e Seknd Ll deny sRENoRPE) 00 £OIS 'R RA%0°] 1 D

perspecti ve Vk%gsef ptfe daVE NGrCANLT 1198, B6E RS 5181 d SpMrical
enbodi nent of the
‘ 10 portion, said second projected portions being
projected outwardly from spherical portion, said
second projected bortions are effective to transmit
the rotational force received from the driving shaft
by the projections to the developing roller.
15 These and other objects, features, and
| advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the

present invention, taken in conjunction with the

20 accompanying drawings.

IBRIEF DESCRIPTION OF THE DRAWINGS]
Figure 1 is a side sectional view of a
developing cartridge according to an embodiment of the
25 present invention.
Figure 2 is a perspective view of the

developing cartridge according to an embodiment of the



21 present invention. Figure 3 is a perspective view of the
devel oping cartridge according to an enbodi nent of the present
invention. S5Figure 4 is a side sectional view of an

el ectrophot ographi c i mage form ng apparatus mai n assenbly accordi ng

to an enbodi nent of the present inventio Figure 5is a
perspective view of a developing 10 roller according to an enbodi nent
of the present invention. Figure 6 is a perspective view of

a coupling according to an enbodi nent of the present invention.
Figures 7A, 7BreZé&nt7Dpvetitiand 7F are 15 perspective views of a
coupling according to an enbodi nent of the present invention.

Figures 8A, 8B, 8C, @DJuBE dnds8F ReEsReTtve/ivéwy, odndhsi de sectional
views of a drivin ut gear, according.,to an enbodi nent of the
present 20 in9‘8ﬁ’??%l g cartridgg aGrergipg HosaR R inAdwod the
?ﬁxghgpgzg cartrlggg ace9 t%kﬂg to an enbodi nent of the present

5 Figure 4 is a side sectional view of an
electrophotographic image forming apparatus main
assembly according to an embodiment of the present
invention.

" Figure 5 is a perspective view of a developing

10 roller according to an embodiment of the present
invention.

Figure 6 is a perspective view of a coupling
according to an embodiment of the present invention.

Figures 72, 7B, 7C, 7D, 7E and 7F are

15 perspective views of a coupling according to an
embodiment of the present invention.

Figures BA, 8B, 8C, 8D, B8E and 8F are front
views, and side sectional views of a driving input
gear acceording to an embodiment of the present

20 invention. |

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

Figures 10A1, 10A2, 10A3, 10a4, 10A5, 10B1,

25 10B2, 10B3, 10B4 and 10B5 are perspective views of a
coupling according to an embodiment of the present

invention.



Fi gures 10A1, 10A2, 10A3, 10A4, 10A5, 1081, 25 10B2, 1083, 1084 and
10B5 are perspective views of a coupling according to an enbodi nent

of the present invention. 22 Figures 11A, 118, 11C and 11D
are |longitudinal sectional views of a coupling according to an

enbodi nent of the present invention. 22 Fi gures 12A, 128, 12C
and 12D are perspective 5 views of a regulating portion according to
an enbodi nent of the present invention. Fi gures 13A, 138,

13C, 13D, 13E, 13F and 13G are _perspective v'ewﬁ%illustratin%_a
positional relation BEtONE&S ﬂﬂ@'céﬁgtiﬁ C e arsgdicagithydigal

portion according.to_an_enbodi rent of .t. r t _iLnyvention. Figure
14 is a perspé@?g%gneieﬁf%$sa.ff%zﬁﬁqgglggtgF?é?Q%ﬂggF%ga%enber), and

a supporting RRABALNALEOLE! Ag Lo AL AThodkmeRbnOf the present
invention. 15Figure 15 is a perspective view of a cartridge drive
portion according to myeEkodpaent2ef 1he MEsHId 4y idspRctive
5 wviews of a regulating portion accordiﬂg to an
embodiment of the present invention.

Figures 13A, 13B, 13C, 13D, iBE, 13F and 13G
are perspective views illustrating a positional
relation between the coupling, and the regulating

10 portion according to an embodiment of the present
invention.

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

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

Figures 164, 16B, 1e6C, 16D and 1l6E are
perspective views illustrating an assembling method of

20 the cartridge drive portion according to an embodiment
of the present invention.

Figure 17 is a longitudinal secticnal view
illustrating a main assembly of the
electrophotographic image forming apparatus in a

25 development stand-by position according to an
embodiment of the present invention.

Figure 18 is a longitudinal sectional view



Figures 16A, 16B, 16C, 16D and 16E are perspective views illustrating
an assenbling nethod of 20 the cartridge drive portion according to
an enbodi nent of the present invention. Figure 17 is a

| ongi tudi nal sectional viewillustrating a main assenbly of the

el ectr ophot ographi ¢ i nmage form ng appar aj ys in a 25 devel opnent
stand-by position according to an enbodi ment of the present
invention. Figure 18 is a longitudinal sectional view 23
illustrating the devel oping cartridge nounted state of the

el ect r ophot ogt aphstcratmage tfher rievg lappagatast nhdge assertsdy saeter difng
to an enbodi nent of the present invention. SFigure 19 is a

per spective vibe ¢le¢cioritdtRygrappiccénsdeniopnEre tanpag@iaisopaAg
cartridge according to an enbodi nent of the gresent invention is

mounted to thBSFERALY FRGAFSENIFEGUAR SBPPLIBCRL YT (it REFS8BEL i onal

yhsgggroﬁ 10 Eg%gﬁgigypber according to an enbodi nent of the present

5 Figure 19 is a perspective view illustrating a
process in which the developing cartridge according to
an embodiment of the present invention is mounted to
the rotary member.

Figure 20 is a longitudinal sectional view of a

16 rotary member according to an embodiment of the
present invention.

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

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

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

20 present invention,

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

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

and the coupling according to an embodiment of the



Figure 21 is a longitudinal sectional view of the rotary nenber
according to an enbodi nent of the present invention. 15Figure 22 is a
| ongi tudi nal sectional view of the rotary nenber according to an
enbodi nent of the present invention. Figure 23 is the |ongitudinal
sectional view of the rotary nenber accoedi ng to an enbodi nent of the
20 present invention. Figure 24 is a longitudinal sectiona
view illustrating an engaged state between the drive shaft, and the
coupling according to,an enpodi ment of the present invention.

25Fi gure 25 | ®T§SFBRgIRYEFsP sectional view illustrating the engaged

state between the drijgwégg%t,igng thg%gé%%gééu%i_gggéﬁ#ggft%hgn

enbodi nent of the 2 i'Rventt 61S a

e e, v vERETRrRER, AR Ay i aodtheofolsl iy accor i ng
embodiment of the present invention.

5 Figure 27 is a longitudinal sectional view
illustrating the process in which the drive shaft, and
the coupling disengage from each other according to an
embodiment of the present‘invention.

Figure 28 is-a longitudinal sectional view

10 illustrating the process in which the drive shaft, and
the coupling disengage from each other according to an
embodiment of the present invention. .

Figure 29 is a perspective view of an elastic
material, and a supporting member according to another

15 embodiment of the present invention.

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

Figure 31 is a perspective view of the coupling

20 (rotational force transmitting part) according to an

embodiment of the present invention.

[BEST MODE FOR CARRYING QUT THE INVENTION]
The preferred embodiments of the present
25 invention will be déscribed in conjunction with the
accompanying drawings First a coupling member

(rotational force transmitting part) according to an



S5Figure 27 is a longitudinal sectional viewillustrating the process
in which the drive shaft, and the coupling di sengage from each ot her
according to an enbodi nent of the present invention. Figure 28 is a

| ongi tudi nal sectional view 10 illustrating the process in which the
drive shaft, and the coupling di sengage £§on1each ot her according to
an enbodi rent of the present invention. Figure 29 is a

perspective view of an elastic material, and a supporting nenber
according to another 15 enbodi nent of the present invention.

Figure 30 i s ampedspect iofe tHeewrefsean éhashttomaweli &g dmsdrabed.
supporting nmenber according to a further enbodi nent of the present

i nventi on. Therj puesent irvenipidspedEites Foew @&veherigulpl i ng
20 (rotational force transmtting part) according to an enbodi nent of

the present iRPERETEH: ['BrESTMEDE TPORCEARRYF NG TF 3FHE | NVENTI ON] The
D e e o LSRRG FakP LD b RORRE hE,
(rotationaj feppe.tipnsm tiddg art) A& UNI e dReséic
invention is applicable to a coupling member
{rotational force transmitting part) {(Figure 7A-T7F,
for example, Figure 31) itself.
(1) Developing cartridge
10 Referring to Figqure 1-Figure 4, a developing
cartridge B as the developing device (cartridge)
according to an embodiment of the present invention
will be described. Figure 1 is a sectional view of a
cartridge B. The Figures 2 and 3 are perspective views
15 of the cartridge B. Figure 4 is a sectional view of
color electrophotographic image forming apparqtus main
assembly A {main assembly).
The cartridge B is mounted to a rotary member C
provided in a main assembly A, and is dismounted from
20 the rotary member C by the user.
The main assembly A is the structure of the
electrophotographic image forming apparatus 106 other
than the cartridge B.
In Figure 1 - Figure 3, the cartridge B has a
25 developing roller 110. The developing roller 110
receives the rotational force through the coupliﬁg

mechanism as will be described hereinafter from the



enbodi ment of the present invention will be described. The
present invention relates to a devel oping cartridge (Figure 2, for
exanpl e), and an el ectrophot ographic i mage form ng apparatus (Figure
4, 5 for exanple) itself. In addition, the present invention is
applicable to a coupling nenber (rotatiop@al force transmtting part)
(Figure 7A-7F, for exanple, Figure 31) itself. (1) Devel oping
cartridge 10Referring to Figure 1-Figure 4, a developing cartridge B
as the devel opi ng device_ (cartridge) .according to_an_ enbodi ment of
the present iRoéhtropcRPlY Dertddd& itBEE. OFi 6u88‘7§l?’%1%‘3 SISO vi ew
of a cartridge B., The Figures 2 and 3 are perspective views 15 of the
cartridge B. EPEEF%-4 is a sectional view of color

el ect rophot ogr aphi c hq%ggeﬁg?g}ng g@p@fﬁgég%gg¥¥ﬁf@§§gggb¥ A (main

assenbly). he cartridge B is nmounte 0 a rotary nenber C

provi ded in’ a;ABbANAESEED! ¥n A R liched &BRURERENEr ofARE 1he rabacy
menber C by the user. The main assenbly Ais the structure of

t he el ect rophphegtiapbacl y eiges ffwarend ldppar prusid60 wittera t han t he
cartridge B. In Figure 1 - Figure 3, the cartridge B has a 25
devel opi ng roticeeldner Ihecmenddgpiongorsibar 1180vhéeki yescomnpsdates

rotational force through the coupling mechanj smas wil] be described
herei naft er fRofE¥RLoper t. The developer t 1s supplied to the

surface of the developing roller 110 by the rotation
of the developer supply roller 115 in the form of a

10 sponge in a developer chamber 113a. And, by the
friction between the thin-plate-like developing blade
112, and the developing roller 110, the develcper t is
triboelectrically charged, and is formed into a thin
layer. The developer t of the thin layer on a

15 peripheral surface of the developing roller 110 is fed
to a developing position by the rotation. The
predetermined developing bias is applied to the
developing roller 110. By this, the developing roller
110 develops an electrostatic latent image formed on

20 the electrophotographic photosensitive drum
(photosensitive drum) 107. In other words the
electrostatic latent image is developed with the
developer t by the developing roller 110. The
developer t used for the development of the

25 electrostatic latent image by the developing roller
110 is accommodated in the accommodating portion 116.

The developer t accommodated in the accommodating



26 main assenbly A at the tinme of a developing action to rotate. A
devel oper t of a predetermi ned color is accommodated in a devel oper
containing frame 114. More 5 particularly, the frame 114 is provided
wi th a devel oper accommobdating portion 116 whi ch accommpdates a
devel oper t. The developer t is supplied to the surface of the

devel oping roller 110 by the rotation of 1 he devel oper supply roller
115 in the formof a 10 sponge in a devel oper chanber 113a. And, by
the friction between the thin-plate-like devel oping blade 112, and

the devel opi ngotelhberi140is tdipppdavel epet bel81bpébosiLeddy qalslay _
charged, and 1s forned into a thin layer. The developer t of the thin

| ayer on a 15thevugphes afecsiirdmaca nef 1tliée . dedrel qEmigugr dlllcer id1B8eabed ed
to a devel oping position by the rotation. The predeterm ned

devel opi ng bi &8 &ssepbliedatharnhdvdeheropi vgliehl rgealabplBperiiss, the
devel oping rol]ler 110 devel ops an el ectrostatic | atent i mage forned
on 20 the el eERFoPRERBRF dptfidc photdeenRittis et RS SRELIBENSFTPSE

drum) 107._1n_ot her, words tq§1elec ro%tatbc Iatent:#qggg i_s_devel oped

with the devePbpdr T°By>11He G& &PGHAGIFol I &7 IS THE a&PErdpdr ¢
used for the deyel oppnt;Qf the 4a,6166L# ostiat itgd %tcg%mwse& y the

devel oping roller 110 is accommodated 1n the accommobdati ng portion

116. The devepepeiod BrE GERERAd eldn tbhenacgormsiad # NhamderPQLBEON
116 is supplied to a devel oper chanber 113a through a feed opening

116a. An openi ng ll6ahesdseal epebywlalsedasngotenbet rfbnsddwn) tike ch
unseal ably seals the opening 116a. A user pulls out the sealing
menber development of the electrostatic latent image, that is,
10 the developer which remains on the surface of the
developing roller 110 is scraped off by a roller 115.
Simultaneously therewith, the new developer is
supplied to the surface of the developing roller 110
by the roller 115. In this manner, the developing
15 operation is carried out continuously.
The developing cartridge B is in the form of a
developing unit 119. The develeoping unit 119 includes
a developing device frame 113, 'and a developer
containing frame 114. The developing.unit 119 is
20 provided with the developing roller 110, the
develeoping blade 112, the developer supply roller 115,
the developer chamber 11i3a, and the developer
containing frame 114.
The developing roller 110 is rotatable about a
25 rotation axis L1 (Figure 5).

The developing cartridge B is mounted to a

developing cartridge accommodating porticn 130a of a



5 prior to using the cartridge B to unseal the opening 116a. By this,
the developer t in the accommodating portion 116 is supplied to the
devel oper chanmber 113a. The devel oper whi ch has not
contributed to the devel opment of the electrostatic |atent inage,
that is, 10 the devel oper which remains gn the surface of the
developing roller 110 is scraped off by a roller 115. Sinultaneously
therewith, the new devel oper is supplied to the surface of the

devel oping roller 110 by the roller 115. In this manner, the

devel opi ng 15depeleping Fetazy meadpesuC PEAVIiAGBusnythe main  The
devel oping cartridge Bis in the formof a developing unit 119. The
devel opi ng unPESEBLY | R e Wh&rel (§pPHgCdaYr ce'f rdihs FRSErafd a
devel oper contai ni franme,.114. The deyel opi uni,t.119 .is..2 '
provi ded wi t hvih g%v%?%%ﬂ?ge? S OET6S h%ﬂge%e?%hY%gs%ﬁfédgaflz,
the devel oper ;supphYqT Ph! e Jhin LiSABYS RPCEAGNANDSI, iR maiik L e

devel oper conPalnlng frame 1 The developing roller
110 is rotatabke 8bodfe dc2r Fii iIPRoANeStLvitli @46€ SYher in The
devel oping cartridge B is nmounted to a devel oping cartridge
acconmodat i ngipeetiobaiBda wiftta thal pdedeloping optaityiorenbErthe
provided in the main assenbly A by the user (Figure 4). In this case,
as will be dessribédotel efmafitcemrades eamdnpdersdafiongo provi ded in
the main assenbly A and a coupling nmenber 5 150 of the cartridge B
connect with SRERATEERRFITIVG T SPROSIRIWPPRCLAR) po%i th%ni ng
operation of the cartridge B to the predeferm.nned it
(phot osensi ti 98"8?8%%%%;) e ﬁﬁfﬁegﬁ)c‘byﬁrtl e deve egfps)ellr?éqggt

menber C.,Andy1phecdeyeloning fAldi8honal force from the main

assembly A to rotate. The coupling member is a

roller
ary

rotational force transmitting part.
The developing device frame 113 and the
developer containing frame 114 constitute a cartridge
15 frame.
(2} Electrophotographic image forming apparatus
Referring to Figure 4, a color
electrophotographic image forming apparatus 100 used
with the developing cartridge B will be described.
20 Here, the color electrophotographic image forming
apparatus 100 is a color laser beam printer as an
exemplary image forming apparatus.
As shown in Figure 4, a plurality of the
cartridges B (Bl, B2, B3 and B4) which accommodate
25 different color developers {(toner) is mounted on the
rotary member C. The mounting and demounting of the

cartridge B relative to the rotary member C is carried



10 110 receives the rotational force fromthe nmain assenbly A to
rotate. The coupling nmenber is a rotational force transmtting part.
The devel opi ng device frane 113 and the devel oper containing frane
114 constitute a cartridge 15 frane. (2) El ectrophotographic imge
form ng appar at us Referring to Figure 4, a color

el ectrophot ographi c i nage form ng apparatus 100 used with the

devel oping cartridge B will be described. 20 Here, the color

el ectrophot ographi c i nage form ng apparatus 100 is a col or | aser beam
printer as anoekehplidiy uswmge Berthagrappaiat ust the sbhawnyi mekbgur e
4, a plurality of the cartridges B (Bl, B2, 83 and B4) which
accommodat e 26 WY fke emtatoloalddeaiceprem( tonargton @len t he
rotary nenber C. The npuntin and,dennuntingﬁof the cartridge B

] g /
relative to thBSrotarS AR tRdndapr B PO B IhEUSEr. By
the rotation of é?e éfnégéﬁéﬁ?ﬂ%§’tgebéhgpgsé$%§{i8§g%?%fﬁﬁﬁ fromthe

v .
not or (unshomn?, car e contal nrng e pre mined ¢or or

devel oper 9PPEEES: LA L PNAkAnENSIbLYC s0ENDY 10T Fhe S el ectrostatic

| atent image fornmed on the photosensitive drum 107 1s devel oped by
t he devel opi nghsebd&isildiG ofdtie 10ar L6i dge Bopdd Ay elrperdicTegenys

transferred onto the transfer belt 104a. This devel opnent and
transfer operatiberiklCarfitge catrtfrdrigéOBeadh desledopeByitmhgs,ia col or
image is provided. The detail ed description will be made. A recording
material S istraprsferrgddandd dheotransfangeclantP4a- i Shpaper, an OHP
sheet or the éébgﬁopment and transfer operation is carried out for
10 each color. By this, a color image is provided. The
detailed description will be made. A recording
material § is for the formation of an image, and it is
paper, an OHP sheet or the like.
As shown in Figure 4, the light based on the
15 image information is projected from optical means 101
tc the photosensitive drum 107. By this, the
electrostatic latent image is formed on the
photosensitive drum 107. And, the latent image is
developed by the developing roller 110 using the
20 developer. By this, the developer image is formed on
the photeosensitive drum 107. The developer image
formed on the photosensitive drum 107 is transferred
onto the intermediary transfer member.
Then, the developer image transferred onto the
25 intermediary transfer belt 104a which is a

intermediary transfer member is transferred onto the

recording material S by a secondary transfer roller



As shown in Figure 4, the light based on the 15 inmage information is
projected fromoptical neans 101 to the photosensitive drum 107. By
this, the electrostatic latent inage is fornmed on the photosensitive
drum 107. And, the latent inmage is devel oped by the devel oping roller
110 using the 20 devel oper. By this, thezdevel oper image is formed on
t he photosensitive drum 107. The devel oper inmage forned on the

phot osensitive drum 107 is transferred onto the internediary transfer
nenber . en, .t he devel gper imge transferred onto the

Then,
25 i nt er medi arf 4Pr &AsPEFODRI tr AMPEL TG MSED% -i Nt eioH Y- ansf er

menber is transferre n he .recqrdin terial_S by a secondary
transfer roIIgﬁte§6a¥0§bé§%$§§%ﬁﬁhq¥¥%ﬁ%?gﬁPPﬁé ﬁ%%%%.hﬁﬁzx?ghording

material S ontQ yhiceh Lhe; deyel OoQ?rtﬂéT%QQ(_il?lﬁst?ﬁ toansd ey efdd s fed

8
to the fixing means 105 which has a pressing roller 105a, and a

heating roll eprt@8hngThel befleMplopeind RGRAagsSkei1ed Doge. t hge
recording material Sis fixed on the recording material S. After the

fixing, the reesedbpgrnmanaeye atrLhsierdiest hatgedhtoracérdind 06.
Furthernore, an inmage formation step will be 10 descri bed.

The phot osensimBitesiddufn 197i%ed srrattde cegerdisporibestal I i §diters)
in synchronismwi th the rotation of, the transfer belt,K (internediary

transfer menb&R§F fHAIANITHENS FICRIEIPE MRE PRG0S ehsi HH3PNIRA tO
a tray 106.

Furthermore, an image formation step will be
10 described.

The pheotosensitive drum 107 is rotated counter-
clockwisely (Figure 4) in synchronism with the
rotation of the transfer belt (intermediary transfer
member) 104a. The surface of the photosensitive drum

15 107 is uniformly charged by a charging roller 108.
Thereafter, by the optical means 101, the
photoirradiation of a yellow image is carried out to
the photosensitive drum 107 in response to the image
information. By this, an electrostatic latent image

20 corresponding to the yellow color is formed on the
photosensitive drum 107.

The exposure means has the following structures
The exposure means 101 carries out photoirradiation to
the photosensitive drum 107 oﬂ the basis of the image

25 information (image signal including color information)
read from an external device {unshown). By this, the

electrostatic latent image is formed on the



15 107 is uniformy charged by a charging roller 108. Thereafter, by
the optical neans 101, the photoirradiation of a yellow inmage is
carried out to the photosensitive drum 107 in.response to the inmage
information. By this, an electrostatic |latent inmge 20 correspondi ng
to.the yellow color is fornmed on the photosensitive drum 107.

The exposure neans has the foll ow ng strifctures The exposure means
101 carries out photoirradiation to the photosensitive drum 107 on
the basis of the image 25 information (i mge signal including color

i nformati on) peatof&ndn wiveexirennalo7deviiee diptsfiranineaBy thtsudédea

el ectrostatic latent image is fornmed on the 31 photosensitive drum
107. The expodaser nidborde, rclpedegoaallaserrdi pode, seapwy gartair, menr or, a
scanner notor, an image formation lens, and a reflection mrror
(unshown) . 5| APAS? efIERatiion tie@saged di BEEL e QN IMgHCY n accor dance
with the inag? in%or tion, and is directed by the polygonal mrror
as the i mage I'HRt""rhe pol ygonal mirror is rotated at a hi gh speed

by the scanner rmtbrEnafﬂgrghg?{gﬁﬂ,e,éﬂe?g[&s{e%f Fﬁ%ﬁ%de ¥t£hf%&1-?%ein

pol ygonal mrror is Selectively projec € surface o

phot osensi ti Vgcdp By At vaheOfinkBe i NBSSnd OIJM! QMY li@n% rasdelihe
reflection mrror. By this, the elecCtrostatic |atent inage

cor r espondi ngb{ othdepd AR AINAEBL a8 thef Ofiagd WigHthe The

phot osensitive 15 drum 107. Sinultaneously with a formation of this
| at ent i nage, peheoomtlaminmenbérs €oitatedt at edl. hByh tdpesd dyydhleow
cartridge Bl is noved to a devel oping position. The predeterm ned
bi as vol t age F@agﬁﬁﬂiQRFQRj @pel the image l;ght reflected by the

10 polygonal mirror is selectively projected to the
surface of the photosensitive drum 107 by way of the
image formation lens, and the reflection mirror. By
this, the electrostatic latent image corresponding to
the image information is formed on the photosensitive

15 drum 107.

Simultaneously with a formation of this latent
image, the rotary member C is rotated. By this, a
vellow cartridge Bl is moved to a developing position:
The predetermined bias voltage is applied to the

20 developing roller 110 of a cartridge Bl. By this, a
yellow developer is deposited to the latent image. By
this, the latent image is developed with the yellow
developer. Thereafter, a bias voltage of the polarity
opposite to the developer is applied to the confining

25 roller (primary transfer roller) 1049 of the transfer
belt 104a. By this, the developer image of the yellow

color formed on the photosensitive drum 107 is



20 developing roller 110 of a cartridge Bl. By this, a yellow

devel oper is deposited to the latent inmage. By this, the latent inmage
is devel oped with the yell ow devel oper. Thereafter, a bias voltage of
the polarity opposite to the developer is applied to the confining 25
roller (primary transfer roller) 104 ofsihe transfer belt 104a. By
this, the devel oper inmage of the yell ow color fornmed on the

phot osensitive drum 107 is 32 transferred prinmarily onto the
internmediary transfer belt 104a. As has been descri bed

her ei nbef or e, trRBATERECPrRFERAL itlyapofter thE LRES PRSI USEATRIET | mage
5 finishes, the rotgr menber C rotates again. A next cartridge 8-2

i s moved, andPPEtid %%sitioned to the position which opposes to the

phot osensitive drun1%%7h ghgggns ggg?%gé?tﬁ%é;fﬂ%é%%gefoghgﬂngggnag

cartridge B2, a cyan Cartridge 83, ant _ _cartrldge
this, the fougz%qg,@& deyied apers 4 r@&egllealeweawéﬂq@@rtﬂ@agé ansfer belt

104a. e yellow cartridge accommodat es t he devel oper of
t he yel | ows colkenishag, fodsrataml henbdevel ppesteésvggaiThe Amagent a

cartridge B-2 15 accommodates the devel oper of a nagenta col or, and
forns a nmagentartevedyepet2 i nagevethe aoyantcast poaiei 3eddeprimsdat es
the devel oper of a cyan color, and fornms a cyan devel oper i nmage The
bl ack cartri dgeséiiee it ARROSS e tderBRopBPLBFERS B Btk THDLO %and

fornms 20 a bl ack devel oper inmage., The cartridges B differ i.n, th
col O of the BEBRMDHERBETRATIE OBt TPRe9 RAYE the Tad 9e B-

structures. 2, a cyan cartridge B3, and a black cartridge B4. By
10 this, the four-color developer image is overlaid on
the transfer belt 104a.

The yellow cartridge Bl accommodates the
developer of the yellow color, and forms a yellow
developer image. The magenta cartridge B-2

15 accommodates the developer of a magenta color, and
forms a magenta developer image. The cyan cartridge B3
accommodates the developer of a cyan color, and forms
a cyan developer image. The black cartridge B4
accommodates the developer of a black color, and forms

20 a black developer image. The cartridges B differ in
the color of the accommodated developer, but they have
the same stfuctures.

During this period, the secondary transfer
roller 104b is not in contact with the transfer belt

25 104a. At this time, a cleaning charging roller 104f is
not in contact with the transfer belt 104a, either.

And, after the four color developer image is



During this period, the secondary transfer roller 104b is not in
contact with the transfer belt 25 104a. At this tine, a cleaning
charging roller 104f is not in contact with the transfer belt 104a,
either. And, after the four color developer inage is 33 formed on
the transfer belt 104a, the transfer rol]er 104b is press-contacted
to the transfer belt 104a (Figure 4). Futt hernore, in synchroni sm
wth a press- contact of the transfer roller 104b, the recording 5
material S which has waited adjacent to a registration roller couple

103e is fed t@oaméd poeiieairankechr pastelohe) ttHddpanyTet elleansf er
roller 104b. Simultaneously, the next recording material Sis fed
fromthe cassébtle 193ardns-adneedited tol tee 10Bbsfandeld tlUfdaf eedi ng
roller pair 103c as the feeding nmeans 103. Here, a sensor 99
is provided i ffibenee etly- b@?éF@eém@éais%ﬁeﬁyﬁﬂhﬁqﬁpﬁérWéBBpPeP{@%%' The

sensor 99 detects a free end of the recordi material S, and in
response t her 8PBt a‘ﬂhe"f |t5ﬁn(§ffefhé°rctg‘§¥s¥$%ﬁ'l ?L?erﬂ&rldépgcoupl e

103e is Sté)pglggte£ afeé(%qhtlr&% Ii‘l%%o(«ag&@gang&iéégrk%% Wad Tire%s{tggtloP t he

pr edet er mne p03| ias
pol arity 0pp0§bife£Cbédﬂﬁeﬁ@ﬁ@koﬁ%rfba éBpé'ﬁﬁthéﬂJBéﬁlﬁ%%Sfer roller

104b. By this, the devel oper inages on
transfer belt 104a, and the transfer roller 104b.
Simultaneously, the next recording material S is féd
from the cassette 103a by a feeding roller 103b, and
10 the feeding roller pair 103c as the feeding means 103.

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

15 roller couple 103e is stopped, to make the recording
material S wait at the predetermined position.

In addition, the bias voltage of the polafity
opposite to the developer is applied to the transfer
roller 104b. By this, the developer images on the

20 transfer belt 104a are transferred secondarily onto
the recording material S all together.

The recording material S onto which the
developer image has been transferred is fed to the
fixing means 105 by way of the transportation belt

25 unit 103f. By this, the developer image is fixed on
the recording material S. And, the recording material

S having been subjected to the fixing is discharged to



20 transfer belt 104a are transferred secondarily onto the recording
material S all together. The recording material S onto which the
devel oper image has '‘been transferred is fed to the fixing neans 105
by way of the transportation belt 25 unit 103f. By this, the

devel oper image is fixed on the recordingsmaterial S. And, the
recording material S having been subjected to the fixing is

di scharged to 34 the discharging tray 106 of the upper portion of
the main assenbly by the discharging roller pair 103g. By this, the
formati on of the Hihageasdlihe rast ol o #ﬁtﬁeﬂpaﬁr@%té@wm%tféw 50n

?Eﬁ 8?“264?"".” %abﬁéégée%%% 3 o g]%%?%a%%g?@%?&ﬁag?t%%ﬁ "”E' s,
t
R Predel e TLESY HAS YOS R ke bhccdEVELORBEO Sh

i's renoved. Fterlangelglégﬁgyéggﬁ_re5|dual devel oper is
electrostatically re-transferred onto the photosensitive drum 107

fromthe belt 104a tlmowgk bhRepr haRdy dftensitie Rind oBy thlis, the
cleaning of the 15 surface of the belt 104a is carried out. The

resi dual devebependafyetrammf@ecmdmaygﬁngnsbéiereloéﬁn3$ evrestb-ont o

t he phot osensitive drum 107 is renoved ﬁ a cl eaning blade 117a which
is in contact ceirtActae bhothsdimnsisr dedim 10%a. By this, the

predetermined bias voltage is applied to the developer
which remained on the surface of a belt 104a. 2And, the

10 residual charge is removed.

The discharged residual developer is
electrostatically re-transferred onto the
photosensitive drum 107 from the belt 104a through the
primary transfer nip. By this, the cleaning of the

15 surface of the belt 104a is carried out. The residual
developer after the secondary transfer re-transferred
onto the photosensitiﬁe drum 107 is removed by a

‘cleaning blade 117a which is in contact with the
photosensitive drum 107.

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

© An accommoda£ing portion 130a is a chamber
which accommodates the cartridge B, and a plurality of

25 such accommodating portions are provided. In the state
that the cartridge B is mounted to this chamber, the

rotary member C unidirectionally rotates. By this, the



20The renoved devel oper is collected into a renoved devel oper box
107d along the feeding path (unshown). An accommodat i ng
portion 130a is a chanber which accommbdates the cartridge B, and a
plurality of 25 such accommodati ng portions are provided. In the
state that the cartridge B is nounted to_this chanber, the rotary
menber C unidirectionally rotates. By th?%, the 35 coupling nenber,
which wll be described hereinafter, of the cartridge B engages and
di sengages relative to the drive shaft 180 provided in the main
assenbly A GCapliplUge rien(deyeppchgwiol] Be dd&ritsedrowieadatraethe 5
accommodating portion 130a, and therefore, in response to the .
movenent in ong the eciitoridgfe Bhengegasyandéndeser@ageas nmeMesive the
direction substantially perpendicular to a direction of the rotation
axis L3 of theherivevatdfaitidq0 pgoydjed: tucthp anam @SFEMEBYNG-rol | er

Then, f [ to, Fi b, the_ st the d | opi | I
Wil bo descroPEELISPH qorveadRdy FeLECR Plok o FBYGeal of Hhe
Wil be . A Wew of the
[ i gur o 15 B Syt % BEER AR TR0, Coflt ORI de el o retpShi®

non-driving stdeérne movementh@ndg¥el aP8GL{Oh | &F thid doRGl-ydgsmaeghaft
portion 110b, and a rwubber portion (elastic material) 110a. 20The

shaft portioncll0b nevamde aheeleebeotondshstsmtiailari al such as
iron, and has an el ongated configuration, and is covered by a rubber
portion 110a.pdteeropbosliare tendsditebtion1eh2thd ntdi@tdloaf exper LBon
110b are supported rotatably through a

of the drive shaft 180.

10 (3) Structure of developing roller
. Then, referring Fo Figure 5, the structure of

the developing roller will be described. In Figure 5,

(2a) is a perspective view of the developing roller 110,

as seen from main assembly A {(driving side). In Figure

15 5, (b) is a perspective view, as seen from the non-
driving side.

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

20 The shaft portion 110b is made of
electroconductive material such as ircn, and has an
elongated configuration, and is covered by a rubber
portion 110a. The opposite ends 110bl, 110b2 of the
shaft portion 110b are supported rotatably through a

25 bearing {unshown} by the developing device frame 113.

The developing roller 110 is mounted rotatably to the

developing device frame 113.



25 bearing (u
devel oping ro
frame 113. 3
coaxially The

devel ops the electrostatic | atent

nshown) by the devel opi ng device frame 113. The

|ler 110 is nounted rotatably to the devel opi ng device
6 The rubber portion 110a coats the shaft portion 110b

rubber portion 110a carries the devel oper t, and

i mage By a bias voltage applied to

the shaft portion 5110b. A nip wdth regul ati on nenber 136,

137 mai nt ai ns
drum 107, and

devel opi ng rol | er 11CFheoruddes portéonhdl Photorehsing whadtumoryon

The bearing (
devel oping ro
rotatably. A
devel oping ro

a uniformw dth of a nip between the photosensitive
t he rubber portion 110a in the state that the

own) i s._disposed qn each _end bl, 110b2 of the
R 0h R o ReS Pt 3o A1BRcrrEr tag othe

I'T"e ahd a regulation me

other end of thgsdexs! aPbpgsr@bl@igd plied to th8 LheretgbLe Ain
contacting with the photosensitive drum 107 the devel oping roller

of 20 the pre
contact type
(rotational-d

10

15

20

25

senb.enbodi nent devel ops the | atent image (so-called

devel opi ng systen). (4) Drive transm ssion nechani sm

rivingf dr cet wagdhn regnyabhbchameergr 136, 137
maintains a unifarm width of a nip between the
photosensitive drum 107, and the rubber portion 110a
in the state that the developing roller 110 contacts
to the photosensitive drum 107.

The bearing {(unshown) is disposed on each end
110k1, 110b2 of the developing roller 110, to support
the developing roller 110 rotatably.

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

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

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

A development gear 145 is provided at the end
of the developing roller 110, and a supplying roller
gear 146 is provided at the end of a supplying roller

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

(RGuhALLEN, TEnberadat dis, RiQVIded 3hopaong 1oceqd of the

IS provided at the

110



A devel opnent gear 145 is provided at the end 25 of the devel oping
roller 110, and a supplying roller.gear 146 is provided at the end of
a supplying roller 115 (Figure 1). And, the gears 145, 146 are fi xed
to 37 the shaft. By this, the rotational force which the coupling
menber (coupling) 150 receives fromthe gain assenbly Ais
transmtted to the developing roller 110 1hrough t he gear 145, and is
transmtted to the 5 supplying roller 115 through a gear 146. The
rotational force received by the coupling 150 fromthe nain assenbly
A may be transHetskdft0 ®y @hakabtre NBobeti@idlertdhan whienhdexel opi ng
roller 110 -and the supplying roller 115. 10The main assenbly Ais the
portion of theoepéing opdrdbanyr EEhipd. ingagéSPoretagvepphrat thel @@ iot her
than the cartridge B. ) Then, a driving input gear (rotatable
menber) 147 Wﬁﬁéﬁm%hbp?brit% IR SEEGEEAN §O 1508 Wi ¥ S 2P Ehs ¢1q . 118As

hown Fi , 147 no d he. d | i i 119
Zo?a}abry ;?u%ﬁ§05%§i q%ﬁg%%ﬁ ! We?ﬁ ;SS %?ﬁé@ﬁﬁﬁﬁéiggguﬁﬁ%unlt e
evel opnen n e e gear
prent gggﬁgfﬁ ? d, _Ii.féer 51 %p[t}’ﬁ?gp %1 géag e 1481, 9

i ncl udes a’ de gear I on ear portion) 147a and 20

a suppl yi ng r%lcgfl&?ﬂ Méé %c(e%‘%%a”gygﬁﬁé EOLh1 o) 11 Froh @88T
portion 147a engages wth the devel opnent gear 145 to transmt the

rotational fomgenr&seimedy fA aayt he mBhAsASsEaB Yo A tiptidtabdevel opi ng

roller 110. A gear portion 147b engages with the supplying roller
member other than the developing roller 110 and the
supplying roller 115.

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

Then, a driving input-gear (rotatable member)
147 which supports the coupling 150 will be described.

15 As shown in Figure 6, a gear 147 is mounted to
the developing unit 119 rotatably at the position for .
meshing engagement with the development gear 145 and
the supplying roller gear 146. The gear 147 includes a
development gear portion (first gear portion) 147a and

20 a supplying roller gear portion (second gear portion)
147b. A gear portion l47a engages with the development
gear 145 to transmit the rotational force received
from the main assembly A to the developing roller 110.
A gear porticn 147b engages with the supplying roller.

25 gear 146 to transmit the rotational force received
from the main assembly A to the supplying reoller 115.

The gear 145 is mounted to the end of the developing



25 gear 146 to transmt the rotational force received fromthe main
assenbly A to the supplying roller 115. The gear 145 is nounted to
the end of the developing 38 roller 110. The gear 146 is nounted to
the end of the supplying roller 115. The gear 147 is provided with a
coupling nounting portion (coupling accoggodating portion) 147]
(Figures 8A-8F) therein. A nounting 5 portion 147 accommpdates a
driving portion 150b of the coupling 150. The coupling 150 is
restricted in the novement in the direction of the arrow X34 rel ative
to the gear 14plhbgprt heOr etThieniosgrpdri b NAPRt¢d 47k 1thel #nd 0£141R3,
147k4) provided inside of the 10 gear 147. Th cpuplingcégf IS
i nclinabl e rePYPP¥ELIRG FRbledubitI ngThBr EFdH ﬁ%ﬁjl%nRFQWﬁ Vétho2a

rotation axis L4 of the gear 147 (Figures 16A and 16B). re
particularly,CPHQQ&BEp??%@tﬁEﬁ)R%gEﬁ1 #ﬁgﬁPgngl3??3%%?%&$H53axis L4
in the state ' ri ' herl5 Tpnt t.he driven
portion 150a gkrgﬁgﬂgrggf%gtﬁééﬁkéﬁqd%5354r5ﬁ2¥§g§'tgigﬁgﬁﬁgﬁ%ting
portion 144j E}Sﬂ:lﬂsnr@wﬁ N Gordd 1@y M ékiving portidhel®ow ofld is
parallel to the rotation axis Li of the developing roller 110. 20The
cartridge B haaet beudevedopbhg deei ceuptang 133 bwdres tsuippedt ing
menber 157, and the supporting nmenber 157 is nounted to the

devel opi ng detheemprament 18n (Fhggeption of the arrownpE34yupporting

menber 157 is provided with a 25 hole 157;, and the inner surf
157m t her eof F§l?ﬁlgﬁgﬁﬁeﬁ%ﬁtg%ﬁﬁI44ﬁh@yg§hﬁ Ig7a il ger B ﬁﬁﬁ% and

(147k1, 147k2, 147k3, 147kd) provided inside of the

10 gear 147. The coupling 150 is inclinable relative to
the mounting portion 147j and relative to a rotation
axis L4 of the gear 147 (Figures 16A and 16B). More
particularly, the coupling 150 is inclinable relative
to the axis L4 in the state of being restricted in the

15 movement toward the drivén portion 150a of the driving
portion 150b relative to the mounting portion 147j by
the retaining portion 147k.

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

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

The supporting member 157 is provided with a

25 hole 1573, and the inner surface 157m thereof is in

engagement with the gear 147 (Figures 16C, 16D and

16E) .



16E). 39 (5) Rotational force transmtting part (Coupling, and
coupl i ng nmenber) Referring to Figure 7A-7F, the description
wll be made as to an exanple of a coupling (coupling 5 nenber) as a
rotational force transmtting part according to an enbodi nent of the
present invention. In Figure 7Ais a per;daecti ve view of the
coupling, as seen froma nmain assenbly side, and Figure 7B is a
perspective view of the coupling, as seen froma 10 devel oping roller
side. In Figure 7C shows a view of the coupling, as seen in the

di rection perpepdrethtatoriad dadidecttraasmottihg patat {@uEXing,L2andl n
Figure 7D, is a side view of the coupling, as seen fromthe main
assenbly si degcoaptiFy guard>erd shows a view, as seen 15 fromthe
developing roller side. In Figure 7E is a sectional view taken along

S3 in Figure 7D. Fi gBfée3¥ipg &o pli@pectiVd vi &RewArERTIPHLRR 5t
only the coupling illustrated in_Fiqures_ 13A- The car.tridge B is
di snount abl y ;Fr%u]ﬁ‘?%% YR E ilggg%a c%%l%lfdl?ﬁ n Coﬁ‘l ?ﬁngn 130a of
the rotary, meghey VJ i i Sid et =S+ S carried
out hy the5 user. ?ﬁ ﬁ% ds%?t{eéetlﬁtggqt Egkggfit??l dgei)/tBt%insg ?Daﬁsr?t ed to the

accommodat i Nga866+d Yy 10an R ahdhy SENDRE KrdSerdtotiatvR@thynt he
rotational 25 force of the notor (unshown). Wen the cartridge B

reaches a prelet eignred/Zpds td grrspketposi tion ahitdle appoddngt oathe

phot osensitive drum 107, that is, the )
seen from a main assembly side, and Figure 7B is a
perspective view of the coupling, as seen from a

10 developing roller side. In Figure 7C shows a view of
the coupling, as seen in the direction perpendicular
to a direction of the rotation axis L2. In Figure 7D,
is a side view of the coupling, as seen from the main
assembly side, and Figure 7E shows a view, as seen

15 from the developing roller side. In Figure 7E is a
sectional view taken along S$3 in Figure 7D. Figure 31
is a perspective view which illustrates only the
coupling illustrated in Figures 13A-13G.

The cartridge B is dismountably mounted to a

20 cartridge accommodating portion 130a of the rotary
member C provided in the main assembly A. This is
carried out by the user. In the state that the
cartridge B is mounted to the accommodating portion
130a, fhe rotary member C is rotated by the rotational

25 force of the motor (unshown). When the cartridge B

reaches a predetermined position (the position which

oppeoses to the photosensitive drum 107, that is, the



90 devel oping position), the rotation of the rotary nmenber Cis
stopped. By this, the coupling (coupllng menber) 150 i s engaged mnth
the drive shaft 180 provided in the main assenbly A By
unidirectionally 5 rotating the rotary nmenber C further, the
cartridge B is noved fromthe predeterm med position (developing
position). In other words, it is retracted fromthe predeterm ned
position. By this, the coupling 150 is disengaged fromthe drive
shaft 180. It receives the 0 rqt at i onal grce fron1the not or

(unshown) prog?dﬁ OPhRY HFreli P sséﬁﬁi§°ﬁa AOPhBT sERT e HRY t he
| 150 h
coupling &bl gf‘sgeé’@c{l!p gﬂ % En 4L {/‘éﬁ%h@édpﬂ% (-E?%Bllgg

rotational forceis ransm hée de ing Tro

this, the devgbapipg 196! & éﬂéédea %&twtﬁteeerwet@ﬁaf@tﬁd onal force
recelved fromthe nmain assenb hi s enbodi ment, the

coupling 150 peeeides am hd erralai afs@l’eﬁlblﬁ(oﬂ rm@tumgiltﬁeetdemenmpl ng
roller 110. The coupling 150 rotates the developing roller 20 110 by
transmttifg theackhervod foroy terbee Gevelbpeng tivd | errtidiGigeHér e,
according to this enbodinent, the external force is the rotational
force transnlﬁﬁeﬁoYeﬁtf%P%xﬁﬂﬁ|9ﬂ§df5®rﬂ9n?ﬁepaﬁiveo%r&ﬁ%VQ&RPlHEhus

the coupling 150 recejves the extern force 25 transmtted fromthe
drive shaft 188°LbioRe: c&appﬁharlgerﬁﬁr BF b PR A s heR EhA the

cartridge B |§F§g ?éfﬁhﬁ §%adt n?ccg WQFPQ&R%ﬁﬂﬁé3§§° b

noved in the ron su y peér pendi irec |on

of the rot atieﬂséﬁ?§gé§ B ord %edur\ieresaafatstlﬁé’ol N BCGRAanes whth the
rotation of the rotary nenber C. In response to the rotation in one

directi oniof tbeatDbway fmm:wrfxﬁm tthe eoupki ngnihOwvengagss ddd Hnt he
drive shaft 180, and is disengaged fromthe drive shaft 180.
the main assembly A in the state that the coupling 150
is in engagement with the drive shaft 180. The
rotational force is transmitted to the developing
roller 110. By this, the developing roller 110 is
15 rotated by the rotational force received from the main
assembly A.
In this embodiment, the coupling 150 receilves
an external force'for rotating the developing roller
110. The coupling 150 rotates the developing roller
20 110 by transmitting the external force to the
developing roller 110. Here, according to this
embodiment, the external force is the rotational force
transmitted to the coupling 150 by the drive shaft 180.
Thus, the coupling 150 receives the external force
25 transmitted from the drive shaft 180 to the coupling

150 to rotate.

In the state that the cartridge B is mounted to



As has been described hereinbefore, the drive 10 shaft 180 is
provided with a pin 182 (rotational force applying portion), and is
rotated by the notor (unshown). The nmaterial of the coupling 150 is
desirably a resin material, and is the polyacetal, for exanple. 15
This is because the balance in the rigidity, the toughness, and the
processability thereof is suitable for the present enbodi nent.
However, in order to raise the rigidity of the coupling 150, in
consi deration of a | oad torque, the rigidity nay be rai sed by adding
20 the gl ass thbesscommddiet irrsiporidber 18Da, | it atsliridwan im nateal | ic
material may be used. The nmaterial can 'be properly selected by the
person skil | edirectien ayubstSimide lilye proprndhatbay dio itheasyeciithe

processing, the couplings in the present enbodiment are nmade of 25
the resin matefj&pe rotation pydscdpPinghesBr it A as &t hr ee

portions. Theaééégéa égtdf¥% f%e r%%% 1onpo%t£ﬁglgg%gay'%%ﬁ%er
5 In response to the rotation in one direction of the
rotary member C, the coupling 150 engages with the
drive shaft 180, and is disengaged from the drive
shaft 180.
As has been described.hereinbefore, the drive

10 shaft 180 is provided with a pin 182 (rotational force
applying portion), and is rotated by the motor
{(unshown) .

The material of the coupling 150 is desirably a
resin material, and is the polyacetal, for example.

15 This is because the balance in the rigidity, the
toughness, and the processability thereof is suitable
for the present embodiment. However, in order to raise
the rigidity of the coupling 150, in consideration of
a load torque, the rigidity may be raised by adding

20 the glass fibers in the resin material. In addition, a
metallic material may be used. The material can be
properly selected by the person skilled in the art.
Since the resin material is easy in the processing,
the couplings in the present embodiment are made of

25 the resin material.

The coupling 150 mainly has the three portions.

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



42 in Figure 7C, the driven portion 150a is engaged with the drive
shaft 180 (as will be described hereinafter). The driven portion 150a
engages with a rotational force transmtting pin 182 as the
rotational force 5 applying portion (nmain assenbly side rotational
force transmtting part) provided on thegglrive shaft 180 to receive
the rotational force fromthe pin 182. The second portion is a
driving portion 150b. In the driving portion 150b, a pin (rotational
force 10 transmtting part) 155 engages with the driving input gear
(rotational féhRcEipagei §ndghordyisen @ﬁatllapaﬁ-?%ﬁaJrSf%?quF aﬂstrgﬁ tted

ti 147, dtr its t tati |, f t.o th 47,
hore Skt 11 o6, SR Bhe i fFouf 40 e it
rotational fo . - AR : on is e
i nternedi ate gggtﬁgﬁéﬁ C 8%%%%@%%%’%&9%?%% Fggﬁdémaﬁ%éﬁﬁéé%n 1504,

and the drivi pgrperti&Rsdddingl B8 nPi1R2182 RhE] 86t stidhdNecach of the
two 20 positions opposed to each other in the direction perpendicul ar

to a rotatsonapplgihd Poriivh dniaie: 2kakinb1§0s{d82ed;atlBRad) .force
As shown in Figure 7F, the driven portion 150a has a drive shaft

i nsertion opehiragstbOwindimirtox paeds.de8 bnofiha doive i g fxild o X oof
t he coupling 150. The driving portiaon 150b has a spherical portion
150i , a dri veTrBFghH%Ri ERY o‘FPtrﬂgcriOI@@, fesgeatpent Fof-kHR bki2- 4§he

second portion is a driving portion 150b. In the
driving portion 150b, a pin (rotational force
10 transmitting part) 155 engages with the driving input
gear (rotational force receiving portion, and
rotational force transmitted portion) 147, and
transmits the rotational force to the gear 147. More
specifically, the driving portion 150b transmits the
15 rotational force to a mounting portion 147j. The third
portion is the intermediate portion 150c¢c connected
between the driven portion 150a, and the driving
portion 150b.
The pin 182 projects in the each of the two
20 positions opposed to each other in the direction
perpendicular to a rotation axis L3 of the drive shaft
180 (182al, 182a2).
As shown in Figure 7F, the driven portion 150a
has a drive shaft insertion opening 150m which expands
25 from a rotation axis L2 of the coupling 150. The
driving portion 150b has a spherical portion 150i, a

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



regul at ed- of -t he-coupling 150j. Here, the regulating portion 150] is
substantially co-axial with an axis L2, and engages wth a regul ating
portion accommodati ng portion 160b as will be described hereinafter
(Figures 5 12A-12D). By this, the regulating portion 150] can
regulate an inclining direction of the axis L2. The detail thereof

wi |l be described hereinafter. An” openi ng 150mis provided
with a driving shaft receiving surface 150f which has the |lo
configuration of a circular cone expanded toward the drive shaft
(180) side. Aseghbanedfof+ighe-eolipliagr €661 Vi ripsyr frhee réblflating
constitutes a recess 150z. The recess 150z is provided with an
openi ng 150m pepehemg}SPh & %mﬁﬁﬁﬁﬂﬁi&ﬁhﬁaqQW@#ﬁéldWﬁthgnihp&@ Bear
147 with 15 respect to a direction of the axis, L2. y this,

t he coupling ?LB@ ‘*c%%a%ﬁ/é'”r‘%] & inFIHLgtiRe PBFE%?%@%SH@“Q_@':&F‘% he

d haf bei d.

port Fon. 180n B¢ he o 8 schaftLias. SepaBRRHC L EE e BB 2o
t 1

art i cul arly. gﬁﬁﬁi%@LBg.BafS“f%% cﬁﬁekﬁeﬁ%ﬁ%fﬂﬁg 7 BEPAesA™  he

rotational foregulieassn tiddid mnguliak-cpesbhi 68 fhdespasind.ontedown in
(d) of Figure 24), and the di sengagi ng angul ar position (the 25

positi on showdetail ciharebf dyildf blei geser2Bed heckbetftsen t he
pr e- engagenent angul ar position éthe position shown in (a) of Figure
24), and a rotati onaPRn grensngel PPmansHinadwHgleghgaltar apdsivind (t he

postti on. shoud 10 (e FPUS Y 150z wnacl S| thereofl will

10 configuration of a circular cone expanded toward the
drive shaft (180) side. As shown in Figure 7F, a
receiving surface 150f constitutes a recess 150z. The
recess 150z is provided with an opening 150m (opening)
in an opposite side from a driving input gear 147 with

15 respect to a direction of the axis L2.

By this, the coupling 150 can move relative to
the rotation axis L3 of the drive shaft 180 (pivoting)
without being prevented by a free end portion 180b of
the drive shaft 180, irrespective of a rotational

20 phase of the developing reoller 110 in the cartridge B.
More particularly, the coupling 150 can be moved
{pivoted) between the rotational force transmitting
angular position ({the position shown in (d) of Figure
24), and the disengaging angular position (the

25 position shown in (c) and {(d) of Figure 27), and
between the pre—engagemenf angular position (the

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



5The two projections (projections) 150d (engagi ng portions) are

provi ded at equal intervals along the phantomcircle periphery about
the axis L2 in the end surface of the circular recess 150z (150d1 or
150d2). The portions between the projection 150d 10 constitute the
entrance portions 150k (150k1l, 150k2). Anasinterval between the

proj ections 150d1 or 150d2 is larger than an outer dianeter of the
pin 182 so that the intervals can receive the pin 182 provided in the
drive shaft 180. The pin 182 is the rotatiqgnal force 15 transmtting
part. The spad@EcBetheBami Helnf cjettiaon Posd tiRe dhbfaredl pbPRi ons
150k1, 150k2. en the rotagional f eis transmtted fromthe drive
shaft 180 to t QWPO&BI#HS 1 ,quﬁfig- s 182 are positioned in the
entrance portions 15 , t] Y .t nore, in
Figure 713, a upstregﬁ%%f%gggg Fh§§g§gjg%?%éﬁgagsﬁggb QQSOd W th
respect to theel-qakw-se_direction is provided with a rotational
force reception surface (rotational force receiving portion) 150e
(150el, 156e2). Thi s T atwicopabjkotiensecepdient 2mssunfSade 150e i s
faced against a rotational direction of the coupling 150. Mire
particularly, (ehrgapinpepeiorond0dird Pysrvddededtwetihal henteeedls ng
surface 150el, . 95 and the projection 150d2 is provided with the
recei ving sur PE8915H82PNERE ML igiGhS RIFAPICRY aPPYE EhRardxigdh?
rotates, the pins. 182al, 182a2 abut .to either of the r i V]

surf aces 150e}n83h9h9 % ?ﬂﬁg Dits T LTI PgIE2 TFhSRS %g%okpg%¥%d
recei ving surface e. t RSy 5 I i : at e out
the axis L2. cgc fS&E%%?e$§Sr F%E %ﬁ y? t éﬁggﬁ%fgﬁgafggEgécg?ggs t he
external figrcedn@ritatat tRg dherdayvelpitignsohber 105410, Thex2).
coupling 150 rotates the developing roller 110 by transmtting the
external forcen dnthevdivietoprary trha lpero]jdderiensads0ddli og 190dhiiss
enbodi nent, the external force is a rotational force transmtted to

t he  coupl i ng 18¢gsy thendapeutdmfdiagenvefe the pin 182 so that

the intervals can receive the pin 182 provided in the
drive shaft 180. The pin 182 is the rotational force
15 transmitting part. The spaces between the projection
are the entrance portions 150kl, 150k2. When the
rotational force is transmitted from the drive shaft
180 to the coupling 150, the pins 182 are positioned
in the entrance portions 150kl, 150k2, respectively.
20 Furthermore, in Figure 7D, a upstream side of the
projections of each 150d with respect to the clockwise
direction is provided with a rotational force
reception surface (rotational force receiving portiocn)
150e (150el, 150e2). This rotational force reception
25 surface 150e is faced against a rotaticnal direction
of the coupling 150. More particularly, the projection

150d1 is provided with the receiving surface 150el,



15 particularly, the coupling 150 receives the external force
transmtted to the coupling 150 by the drive shaft 180 to rotate.
In this enbodi nent, the projections 150d (rotational force receiving
surfaces 150e) are 20 di sposed on the phantomcircle periphery about
the axis L2, and they oppose with each ogger i nterposing the center.
Therefore, to the coupling 150, the force is uniformy transmtted
fromthe drive shaft 180. By this, the coupling 150 can stably be
rotated with high 25 degree of accuracy. In this enbodi nent, only two
proj ections 138d thetatsépaatidroricddzedepbronidedfiacHds)tiar e enpl oyed
150e, and therefore, the sizes of the 46 entrance portions 150k are
| arge. By thi geceheipd nsusEehtldleZeasinytiataratife téatr &heedpdyei on
150k. Therefore, the contact between the _rotatiopal fqrce reception
surface 150e, SBAAC( HE0 prOCaEEs | £hes Sinea-88AL: shEd? 3P gt o 7F, the
recei ving surfagg 150 as fhe .cani cal §ha e,lggg C nt%ki%he£g fis

R sTaz: % in The

on the axis L5} IR eté%e&?%ﬁﬁﬁﬁ§Q:ﬁ5Fe8F P "By“thi's,’

case wheresthgiﬁeu@éiz g, 15045 pjlf%h:]hl(ﬁer ebathopal fQLLs dfpnsmitting

angul ar position in the 10 state that the coupling 150 and the drive

shaft 180 aresipresgagesmd!l Wit Bheashtwé hesuplihey fisee igndot80baof the
drive shaft (Figure 24) abuts to the receiving surface 150f. The axis

of the coni cakbshapehd, axie.[2the axis L2 of the coupling 150, and an
axis L3 More particularly, the coupling 150 receives
the external force for rotating the developing roller
10 110. The coupling 150 rotates the developing roller
110 by transmitting the external force to the
developing reller. Here, according to this embodiment,
the external force is a rotational force transmitted
to the coupling 150 by the drive shaft 180. More
15 particularly, the coupling 150 receives the external
force transmitted to the coupling 150 by the drive
shaft 180 to zrotate.
In this embodiment, the projections 150d
(rotational force receiving surfaces 150e) are
20 disposed on the phantom circle periphery about the
axis L2, and they oppose with each other interposing
theocenter. Therefore, tc the coupling 150, the force
is uniformly transmitted from the drive shaft 180. By
this, the coupling 150 can stably be rotated with high
25 degree of accuracy. In this embodiment, only two

projections 150d (rotational force reception surfaces)

are employed 150e, and therefore, the sizes of the



15 (Figure 26) of the drive shaft 180 are substantially co-axial wth
each other. By this, the coupling 150, and the drive shaft 180 align
with each other, and a torque transmtted to the coupling 150 is
stabilized. In this enbodinment, a2 is 60 degrees - 150 degrees. 20
Dependi ng on the angle of a2, the non-comgcal portions 150n of the
openi ng 150m (Figure 7A, and Figure 7D) may be wide, or it may not be .
provi ded (Figure 813). It is desirable that the rotationa
force reception surface 150e is provided on a phantomcircle 25
(common ci r cl EPTERTERI BRTRARNE hﬂe’f%rﬂ@ 16788 -t WY b ss L S heriRgir 487D) .
By this, the ra%ius of rgtationﬁé force transm sionl%ﬁkconstant, and
therefore, th&EF¥5t GRGHEY t+ANRNTRE S5 E SEaBPrET288. addi tion, as
for the project.l d, e it h o] i j
preferably stE%Fﬁggéggbyt%%ecﬁg?%%%3Q3$£FEE%P%rggéggggégge% %ﬁthe

coupling 150, fRyepE@bnt Busr&€aSPI0e, hirk he paesepb egbedsarsd., the
recei ving surfaces 150e are spaced by 180 degrees. In other words, in

this enbodsment, the aectiowinngns@itaee 1BQetlhe arskdihe ngeceirfiang

surface 150e2 dianetrically oppose with respect to the axis L2. By

this, the fordéfdfwhkaehthhecamiovupmliang.150er eeaieesthorarh ivnrage

couple. For this reason, rotation of the coupling 150 can be )

continued onl ¥DByaKéseldi e hehe GIREX @odare LREREBENSF %br dSY théS

coupling 150 can_be rot at wi t hout thgire ggﬁtton.of he position of
e

d t
the axis L2. ié‘H&BE,C?ﬁet‘ﬁ}éeE%s B t *8nbBdFiént, a
di t ft LB ! qeanp I tial th
R

of the entran i S appr ox.
circunferepti akakenghBt ofhé heoght irdNAGoPAMY @Rel8PkvESskhiet i THEr val

bet ween t he
are in engagement with each other, the free end 180b
of the drive shaft (Figure 24) abuts to the receiving
surface 150f. The axis of the conical shape 1, i.e.,
the axis L2 of the coupling 150, and an axis L3

15 (Figure 26) of the drive shaft 180 are substantially
co-axial with each other. By this, the coupling 150,
and the drive shaft 180 align with each other, and a
torgue transmitted to the coupling 150 is stabilized.
In this embodiment, o2 is 60 degrees - 150 degrees.

20 Depending on the angle of o2, the non-conical portions
150n of the opening 150m (Figure 7A, and Figure 7D)
may be wide, or it may not be provided (Figure 8B}.

It is desirable that the rotaticnal force
reception surface 150e is provided on a phantom circle

25 (cémmon circle) Cl1l which has the center O on the axis

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

force transmission is constant, and therefore, the



20 adj acent projections 150d on the phantomcircle. However, the
present invention is not limted to these values. In this manner, the
pins 182 enter easily the entrance portions 150k. In addition, the
projection 150d is provided at 25 a free end portion of the recess
150z. In other words, it is provided at e free end portion of the
coupling 150. And, the projection (projection) 150d projects in 98 a
crossing direction crossing wwth the rotational direction of the
coupling 150, and it is provided at the two places with the intervals
al ong the rotapronalt thrsedtited iBysuabhyitseé. t im padiecdbhpnss 166,
more 5 assured engagenment is possible in engaging with the rotating
drive shaft 180¢ projectionRdtdrdy tbsbeesCt{earcohmdidatdonglpogt 168
130a) rotates in the state that the cartridge B is nounted. In the

state that thdsdeveiomy SérPdlized BY BheoPyesisePiddhsl dprags
cartridge B is placed.in the devel oopi posi ti Wi th the rotar)
nmenber C whicﬁeg%lﬂ%¥kaﬁ%Fb&?uPﬁéngoggpin§y15§%Fstbﬁaa6%ﬂs%Wth%fhe
drive shaf YA fa 1 | Sidd dhe t
engageablé§mj ef%%gﬁ%ﬁg%%§k®%P§H%heﬁggcggg?%i?%Q sur 3%% ?§8g
engages with fhe phacdBdy Tae eeg%gsng SHIdtaes #o8asi sipusihes by the
pin 182 for receiving the force fromthe rotated drive shaft 180. By
this, the recenvodigneit!,f ate FeGeivéngi yesfabe Yileit,i amal therce from
the drive shaft 180. In addition, the 20 receiving surfaces 150e are
equi di stant fremeinngrduriiaze 1602 dhemetrierlly ¢bpoise pidhecti ons
150d which dianetrically oppose to each other, and face in, the

ci rcunf er ent i 588SRBGedtS e axis LZ2. By this, the forces which the

10 coupling 150 receives form a force couple. For this
reason, rotation of the coupling 150 can be continued
only by receiving the force couple. In other words,
the coupling 150 can be rotated without the regulation
of the position of the axis LZ2.

15 Here, in the case of the present embodiment, a
diameter of the pin 182 is approx. 2mm. And, a
circumferential length of the entrance portion 150k is
approx. 8mm. Here, the circumferential length of the
entrance portion 150k is the interval between the

.20 adjacent projections 150d on the phantom circle.
However, the present invention is not limited to these
values. In this manner, the pins 182 enter easily the
entrance portions 150k.

In addition, the projection 150d is provided at

25 a free end portion of the recess 150z. In other words,
it is provided at the free end portion of the coupling

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



An entrance portion (recess) 150k is recessed 25 in the direction of
the axis L2. The entrance portion 150k is fornmed as the space between
the projection 150d, and the projection 150d. In the case where the
49 drive shaft 180 is at rest, and when the coupling 150 engages with
the drive shaft 180, in the state that tlhge cartridge B is nmounted to
the rotary nenber C, the pin 182 enters the entrance portion 150k.
And, the 5 receiving surface 150e is pushed by the pin 182 of the
drive shaft 180. O, when the coupling 150 engages with the drive
shaft 180, i natAeodabes whicrectinn @riogeigpalitlgbhel rewiiiewmtiat es, the

pin 182 enters the entrance portiqn 150k to sh the recejvi
surface 10 150&TregyiemiQt % ‘iﬁi‘\?&lli“ﬁglggf) ?Egrbfa%%o‘?r‘?*ﬁéjerc{;%ﬁ‘ti onal

force recepti gﬁ%sgﬁg%%ﬁaéé%;‘%&]{éﬁ@ Ie E%rﬁ%%vgggegyé%goﬁ% goq:r%t&éo%gﬁ may

be inside of g s recei ving surface

recei vi ng sur&gggcgﬁggbnﬁgplagiﬂbsEﬁéegwéipféﬁé&%EGﬂénlQﬂa,cﬂo%é

outwardly projected fromthe receiving surface 150f in the direction
of the axi§ L2sshPedhéngagememierie thesipeei Yhngngaying avilifida Hes

di sposed i nside of the receiving surface 150f, the entrance portion
150k is al so dbosposed dnsveleshafftt H80recei ving surface 150f. In 20
other words, the entrance portion 150k is the recess, and is disposed
i nsi de of the arc poREitegyomerher rectd s¢agosiatiiage PPEGAoNahd0dEt ween
the projections 150d., In the case where the receiviﬁg surface 150e is

di sposed at t Retpbetibh Wit HO® W&rd (Ppr 6REETLA9¢ e 1S mounted.

In the state that the developing roller 110 of a

10 desired developing cartridge B is placed in the
developing position with the rotary member C which is
not rotated, the coupling 150 is engaged with the
drive shaft 180. The receiving surface 150e is in the
state engageable with the pin 182. Or, the receiving

15 surface 150e engages with the pin 182. The receiving
surface 150e is pushed by the pin 182 for receiving
the force from the rotated drive shaft 180. By this,
the receiving surface 150e receives the rotatiocnal
force from the drive shaft 180. In addition, the

20 receiving surfaces 150e are eguidistant from the axis
L2, it is the surfaces of the projections 150d which
diametrically oppose to each other, and face in the
circumferential direction.

An entrance peortion (recess) 150k is recessed

25 in the direction of the axis L2. The entrance portion

150k is formed as the space between the projection

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



25 entrance portion 150k is the recess, and is di sposed between the
proj ections 150d. Here, the recess may be the hole penetrated in the
direction of the axis L2 or 50 may have the bottomportion. It is
satisfactory if the recess is a space region which is between the
projections 150d. And, it wll be satisfﬂftory if the pin 182 can be
entered into the region in the state 5 that the cartridge Bis
nmounted to the rotary nenber C. The free end of the driving
portion 150b is a spherical surface, so that irrespective of the
rotational phasevénstid@t ci8a risdge Beet,t Aedgelaen e ddupddmgnd$é
between the rotational force transmtting 10 angul ar position and the
pr e- engagenenenaages afitgodile diwiver shadtdi8enghyi Hie at@iicathgssi tion)
relative to an axis LI, Fi%gne 10) of the gear 147. Here, the
rotational foF@e ‘E?%’?ﬁé‘ﬁi d SaAguP&Rdpbei gli‘%nr?%a%y fsre Ty fguiFraR
position. The_pre-_ .15 enga nt__anqul ar itionp.t.s a,second angul ar
position. TheP ?s]e%%aegrf%%&’g%g% 5}‘%5%2?% %ﬁgiéﬁo% f‘[ﬁqkrd éﬁgm Q}Fe
position. [In i t e I V4] 1 15@b |

D ovi ded vi thacePhet oo e g BoP LT an 1261 hitan Re2 The Chui s

L2 as its 20 @xXive éhdfxizum.hobe, Laen cthaXdlpMinigh 16becagages | i ne of
the driving portion 150b is provided, and the fixing hole is
penetrated bywitle thandmiwsishaip A8055inFuhné hexswrdieteneher dyiimg
portion 150b is provided with a cylindrical regulating portion 150j
co-axi al wi t hsaf h8 Q@ lsrdagivatrotheepostie opimhl &h a3pisgsesheo the

i nternmedi ate portion 150c., The regul atin gortion 150 is ngaged
with the regu?%f¥?@FﬁxﬁQ§§ﬁ?9aéégﬁw68aPFﬁg he receiving surfate

10  150e. By this, the coupling 150 is rotated. The
rotational force reception surface (rotational force
receiving portion) 150e may be inside of the driving
shaft receiving surface 150f. Or, the receiving
surface 150e may be disposed at the portion which

15 outwardly projected from the receiving surface'150f in
the direction of the axis L2. In the case where the
receiving surface 150e is disposed inside of the
receiving surface 150f, the entrance portion 150k is
also disposed inside of the receiving surface 150f. 1In

20 other words, the entrance portion 150k is the recess,
and is disposed inside of the arc portion of the‘
receiving surface 150f, and between the projections
150d. In the case where the receiving surface 150e is
disposed at the portion which outwardly projects, the

25 entrance portion 150k is the recess, and is disposed
between the projections 150d. Here, the recess may be

the hole penetrated in the direction of the axis 12 or



51 portion 160b as will be described hereinafter (Figures 12A-12D).
By this, the inclining direction of the axis L2 of the coupling is
regul ated. The detail thereof will be described hereinafter. 5The
coupling 150 has an integral structure in this enbodi mrent however
separate driven portion 150a, intermedi ake portion 150c, and driving
portion 150b may be connected. O her various structures are usabl e,
but it is satisfactory if the integral operation is 10 possible as
the coupling. In addition, the coupling 150 is provided with a
circul ar fl at "ggr PRYA ﬁ%@xb%ﬁRPQLRﬂqQHﬁ%u Fecksssasprtagt atye e iPer 0

of the flat portion 150x at th%:fnee end portign, A rotfational force
recei ving por tF6fi~ 157150 P07 €% ¥ S'the "8dgé "6F "t he " F1 at porti on

150x, and thes{,gggezg%@oﬁg £a6h. owhar Eet@ipﬁ?sliaﬁgsé@fs qf he

flat portion Figure 6 and so on). In other words, tﬁ% free end
portion whi ChF'&ﬁ pBOVESR o &k 4R riglat itaRakreh@baeifeERPtitutsurface

20 (rotational force receiving portion) 150e is provided with the
circular fhat tpattiche t&0xridume B hes answuled tecdss BBz ypmewbeedCat
the center of the flat -portion 150x. Here, the flat portion 150x may
not be enpl oyed. _The free end of the driving portion 150b is a
' spherical surface, so that irrespective of the
rotational phase in the cartridge B of the gear 147,
it can move between the rotational force transmitting

10 angular position and the pre-engagement angular -
position (or the disengaging angular position)
relative to an axis L1 (Figure 10) of the gear 147.
Here, the rotational force transmitting angular
position is a first angular position. The pre-

15 engagement angular position is a second angular
position. The disengaging angular position is & third
angular position. In the illustrated example, the
driving portion 150b is provided with a spherical
retaining portion 150i which has the axis L2 as its

20 axis. A fixing hole 150g co-axial with the centerline
of the driving portion 150b is provided, and the
fixing hole is penetrated by the transmission pin 155.
Furthermore, the driving portion 150b is provided with
a cylindrical regulating portion 150j co-axial with

25 the axis 12 at the position which opposes to the

intermediate portion 150c. The regulating portion 150j

is engaged with the regulating portion accommodating



25 However, in the case where the rotation axis of the rotary nenber
C swings as shown in the present enbodinent, it is preferable to
provide the flat 52 portion 150x because when the coupli-ng 150 is
engaged with the drive shaft 180, the engagenent is still nore
assured. As has been described hereinbefgre, the 5 coupling 150 as
the rotational force transmtting part iS used for the devel oping
cartridge B. The cartridge B is nounted, and disnounted with the
novenent in the direction substantially perpendicular to a direction
of the axis LBootithel &lth \ees shidflt bE8desekabédehdoe irvef ty niEiigures
assenbly A of the el ectrophotographic inage form ng apparatus. In
other words, tR&-t2dP}ri ByetBibs ﬁ89e3n¢¥ﬂﬂ4ﬂ9(ﬁhﬁ§9ﬁi@ﬁ sfibshan2xusd | y

perpendi cular_to the direction of the axis L3 of the drive shaft 180.
The drive shalFf 2B0he PURAH 4sh requ T RESH - & 2\é’-‘nﬁile§faA.1 tBeFRal
cartridge B is, vi ded wi.th r | atLon nmenber 160 which includes a
permtting po?%?%gbﬁféﬁﬁfr%§$ geﬁgéﬁ %kgﬁg or confining portion

160bl1. The; perm tti ngpRORL]RN; AG§0P20 RIS ithegraYoLuthepupd e
coupling 150 substantially. The“regul ating portion 160bl 20 restricts

an inclinati ofhasgmodoisidritomdievielte sepupht80ddbikn Ipbdtienstiabe, t hat
the regul ating portion 150 as the projection is positioned in the
permtting potttemddiHizs ddrmiregdlbati ngngodtiomd 58jrtiomatiOengaged
or contacted relative to the regulation menber 25160. The
coupling 150 Wa¥ lées‘iﬁfé'ﬁ%d-po then ‘(#@t%%\iﬁ’?@fuﬁéﬂlﬂfﬁén?f%@??b%ﬁvd
the recess 150z at the 53 . . . .
but 1t is satisfactory if the integral operaticn is
10 possible as the coupling.
In addition, the coupling 150 is provided with
a circular flat portion 150x and a‘'circular recess
150z at the center O of the flat portion 150x at the
free end portion. A rotational force receiving portion
15 150e projects from the edge of the flat portion 150%x,
and they oppose to each other interposing the center
of the flat portion 150x (Figure 6 and so on). In
other words, the free end portion which is provided
with the rotational force reception surface
20 (rotational force receiving portion) 150e is provided
with the circular flat portion 150x, and the circular
recess 150z provided at the center of the flat portion
150x.
Here, the flat portion 150x may not be employed.
25 However, in the case where the rotation axis of the

rotary member C swings as shown in the present

embodiment, it is preferable to provide the flat



one-end portion of the spherical portion 150i with respect to the
| ongi tudi nal direction of the coupling 150. The recess 150z is
provi ded at the one-end portion in the lIongitudinal direction. The
spherical 5 portion 150i is provided at the other end portion
opposite fromthe one-end portion. The regess 150z is engaged with
the drive shaft 180 in the state that the cartridge B is nounted to
the main assenbly A The coupling 150 has the projection 150d. The
projections 10 150d oppose to each other interposing center of the
recess 150z 0P9K§ﬁaﬂiggoéx@%qéu%ﬁuﬁhﬁ@e¢hﬁr6P8851Pﬁ 85@  rengagsd avay
fromthe spherical portion 150i_in the longitudinal directjon LI. In
ot her words, f”ﬁ*égngFeéﬁYfrlsgﬁ% g@to'i ri'rk’fah NUBHETERH hAI S H eI at
15 the free engsgiegne-end portion.in the longitudinal direction

[

150d. The profec on$ 150d receive the rotational force.fromthe

drive shaft 180 in the sfat 8cbhaliekBei &l tHd A B doyTo¥Rked to the
mai n assenbly A The projection 150d is provided in each of the 20

posi tions. s ThecGpUphinysd s hase the ategubat ifogcpot b osm 1B n@parte
proj ection which projects at the other end portion of the spherical
portion 150i im tbhed| bogithealidwate dipdiegt cemtrIhger BgulTdtd g rpaitigen
150j is novabl e between the pernmtting portion 160b2 for 25

permitting th8 38b®PHREFA Fnd slipmosRter WREDCHNPI PARETSY. dhdhehe

regul ati ng portion 160bl for requlating the.inclination angle

bosi t1on of t ASTEEEAPRNGIAEET i 8Y EREPEPaI G LRE Lo IR FOUBTTIRG 150
is nounted to th a i —_— Upkhn o t he
a plurality oPEp?%§ %%%%g%?éﬁgf'ebpgévﬁrgﬁgﬁgt?Fggg%%%?yhgﬁ%yg%%
projectiond lpaiwhhsBembiyal dy dHeOjeattibpRLEBEraPREE i fidgdOrtion
150i interposing the spherical portion 1501 between the projection
150d, and thefbegihgt apgapoidd .onIhSO0thetr tior@sperie tamrthedge B is

| ongi tudi nal direction of the coupling 150. A pin 155 10 transmts
t he rot ati onalnofredcénr eeeidietkdhi arheupstpatipdhy 1B0uréndimular dd ve
shaft 180 to the developing roller 110 in the state that the '
cartridge B i §NRofhFeatior tHe T8 f¥dSs&ibPy ARe I ArdYRet didr IS0t he

pin 155 is engggegr%%éhs Qgtrf§@1£§”5¥oéf)égain the main assembly A.
15 The cartridge B is provided with a regulation member
160 which includes a permitting portion 160b2, and a
regulating or confining portion 160bl. The permitting
portion 160b2 permits the revolution of the coupling
150 substantially. The regulating portion 160bl
20 restricts an inclination angle position of the
coupling 150. In the state that the regulating portion
1503 as the projection is positiocned in the permitting
portion 160b2, the regulating porticn 150] is not
engaged or contacted relative to the regulation member
25 1e0.
The coupling 150 has a spherical portion

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



15 reception surface (rotational force transmtted portion) 147h to
transmt the rotational force to a receiving surface 147h. By this,
the gear 147 rotates, to transmt the rotational force to the

devel oping roller 110 through the first- gear portion 147a of the 20
gear 147. In addition, the rotational forgce is transmtted to the

suppl yi ng rol
147.

| er
Her

115 through the second gear portion 147b of the gear
e, the longitudinal direction of the coupling 150 is

directed by the free end of the 25 projection 150d fromthe free end
of the regul abhageparpoori &b0jf thy tsherrdrel pbettonpl 3019 with

i ncl udes the

55 circular flat portion 150x at the free end portion

whi ch is provicdepeak t hotHee prajgEdhidimalsddreTheon ez sthel 3gmpldng
provi ded at the center 0 of the flat portion 150x. The projection

150d pr oj ect s1PPomTfe ted§eSoL 82t hg Praviqrs tdtorfheso%e-gRE it
opposes rel ative_to each .ot her i.nter.posi t he, cent 0 of the flat
S on 150y PoFeidn *AE L g iR EHRAT. BE-LOELSET" S sBhatafat h

phant om ci { cl
portion 150

10

15

20

25

gg{%aﬁy ?%%pﬁ%gﬁﬁéﬁgggia%ntﬁgdgﬁﬁQP’eﬁ&“ﬁég%fa%QU|atrng
opposite from the one-end portion. The recess 150z is
engaged with the drive shaft 180 in the state that the
cartridge B is mounted to the main assembly A. The
coupling 150 has the projection 150d. The projections
1504 oppose to each other interposing center of the
recess 150z O {(rotation axis), and they project in the
direction away from the spherical portion 150i in the
longitudinal direction L1. In other words, the
projections project in the longitudinal direction at
the free end of one-end portion in the longitudinal
direction 150d. The projections 150d receive the
rotational force from the drive shaft 180 in the state
that the cartridge B is mounted to the main assembly A.
The projection 150d is provided in each of the
positions. The coupling 150 has the regulating portion
1507 as the projection which projects at the other end
portion of the spherical portion 150i in the
longitudinal direction. The regulating portion 1503 is
movable between the permitting portion 160b2 for
permitting the substantial revolution of the coupling
150, and the regulating portion 160bl for regulating

the inclination angle position'of the coupling 150 in



Referring to Figures 8A-8F, a devel opnent input gear 147 which
supports the coupling 150 will be described. An opening 147g 1 or
14792 shown in Figure 8A 15 are the groove extended in a rotational
axis direction of the driving input gear 147. In nounting the
coupling 150 a rotational force transmtging pin (rotational force
transmtting part, and projection) 155 enters the openings 147gl or
1479g2. 20The transm ssion pin 155 noves in the opening 147g 1 or
14792. By this, the coupling 150 is novabl e between the rotational
force transni EREngtakgutkat pos Govwliagd 1oAelprvcener@diferithaangul ar
position (or disengggin angul ar position) irrespective of the 25
rotational phS8Et6f99HiePdriving input gear 147 in the cartridge B. In

Fi 8A, and 8D, t | i sel id : i
1I4$uzi47gl or 147g2) %secﬁrggéux\%ég i\;\;@’ﬁf@%e ot 3?‘.63'& .lﬁ%ﬁégg?fggﬁg't on

surface (rotabiBalr§0sCholdANShdet 86 2pGHk D)y 14T ( L4%h1 or 147h2).
A side of the"transmssion pin (rotational 5 force transmtting part)

155 of thes coppbijagtilsS®) CBB atiish outthe rieoeprofigesuf facechkd7h. By
this, the rotational force is transmtted to the developing roller
110. I n ot her spbedssal heottriams A0 ngtsupbateyg Mg hsdhsrikkEih2 are the
surfaces crossed to the 10 rotational direction of the driving input
gear 147. By PRArsiomhkdQk hndhiriaen Ageserraeetigrnl 10d7mndrtbe7h2) is
pushed by the sid? in 155 to rotate about

of the transm_ssion
rotation axi s*BFY %$tﬁﬁe9%ﬁ5%°ﬁ4£5§? PHENaXPEPEST i &° tHE rot ati on axi s
of the gear 1iZhgitudinal direction of the coupling 150. A pin 155

10 transmits the rotational force received by the
projection 150d from the drive shaft 180 to the
developing roller 110 in the state that the cartridge
B is mounted tc the main assembly A. In other words,
the pin 155 is engaged with the rotational force

15 reception surface (rotational force transmitted
portion) 147h to transmit the rotational force to a
receiving surface 147h. By this, the gear 147 rotates,
to transmit the rotational force to the developing
roller 110 through the first gear portion 147a of the

20 gear 147. 1In addition, the rotational force is
transmitted to the supplying roller 115 through the
second gear portion 147b of the gear 147.

Here, the longitudinal direction of the

coupling 150 is directed by the free end of the

25 projection 150d from the free end of the regulating
portion 1507j.

Furthermore, the coupling 150 includes the



15As will be described hereinafter, the coupling 150 is provided with
a gap between the pin (rotational force transmtting part) 155, and
the rotational force reception surface (rotational force transmtted
portion) 147h engaged with it (Figure 8D) so that it 20 can incline
in the substantially all directions relaégve to the axis L4.

In this manner, the coupling 150 is nounted to the |ongitudinal end
portion of the cartridge B. Therefore, the coupling 150 is inclinable
in the 25 substantially all directions relative to the rotation axis
L4. As has beenrdesqr itiet hereiohelooe, at nthéef sdatemd pairttiba
cartridge Bis nounted to a rotary 57 nenber C the coupling 150
recei ves the vbichiohgirdwides Wwitm the provectiaf t15080, Bhe recessits
the rotational force to the devel oping roller 110 (and supplying

rol ler 115). ¥Rz cbuiyavgoesh akasheneestebtAtdhridie fidite PPEEEBRI on
surface 150e receiving.the.rotational force fro he drive_shaft
180 by engagiig6§ﬂtﬁ%thrgﬂﬁcgéa? iﬁéﬁk?ﬁ?%ﬁq¥s(5F8Pg%b?oﬁ 9953% £ or
transmtting | l,f Qr r i yed LeceiL,viogy
Lransm UL L00 Lhe eledanalon 4655, 1SR Yedob i QU dile 508 VLG
rotational fopege@PRlod bRt 0B, cIheetodadt ol HIACHOREBRAt i ON
surface 150e is the rotational force receiving portion. The pin 155
is the rotatiop@k. force transmitting part. The pin 155 is engaged
with the rotational force 15 reception surface (rotational force

transmtted portion)Hengh tle tpreeigdttiarnd 506t asi ghaposed can ttdq he
receiving surface 147h. By this, the gear 147 rotates, to trans

t he rotat!onaPhﬂQﬁQ%aQ%¥QQ%BQ&e@@PBBiE °r ettt 140 Fﬁrﬁﬂﬁﬁt%Tﬁyfﬁ %t
gear portLen 448 Sl hecl sea i, I'7 Lot aldanih (goge s
portion 147b of the ﬁ@fér}fgg to Figures 8A-8F, a development input
gear 147 which supports the coupling 150 will be
described.
An opening 147g 1 or 147g2 shown in Figure 8A

15 are the groove extended in a rotational axis direction
of the driving input gear 147. In mounting the
coupling 150 a rotational force transmitting pin
(rotatiénal force transmitting part, and proijection)
155 enters the openings 147gl or 147g2.

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

25 rotational phase of the driving input gear 147 in the
cartridge B.

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



When the rotary nmenber C rotates, the coupling 150 contacts to the
drive shaft 180 in accordance with 25 the novenent of the cartridge
B. By this, the coupling 150 noves fromthe pre-engagenent angul ar
position to the rotational force transmitting angular position 58
with the nmovenent of the coupling 150 tosthe permitting portion 160b2
fromthe regulating portion 160bl. By this, the coupling 150 opposes
to the drive shaft 180 to receive the rotational force fromthe 5
drive shaft 180. And, when the rotary nenber C further rotates from

t he position ﬁﬁdﬁhPEht?ﬁeoE?R&ﬂgrﬁf?l@@4gﬁﬂo§éslﬂag?helﬂr?ﬁﬁy%ﬁﬁﬂ

180, th | 0 h t at f
angularepggrglégg %E?hgg%$%% quidgﬁ%gﬁﬁsb B§S|Fﬁ%ﬁg?%rﬁgsglgglggnce

h th
with the mve@e&ﬁeiaﬁl?g;ﬁé%t Ui Rk Bb%m&ﬂﬁof&)%"ti‘&?r?ﬁ%r

di sengages fromt wn in Figure 8B),

the gear 147 ig7Rp9Yi dedidd b fa thRURLEASMIB DM NS POfAd it ibha1l Whi ch
15 accommodates the drive transmtting portion 150b of the coupling

150. The nvunttomgeporanemi tidifg imaymrodisdedfwichlh theplet@i hbthg portion
(spherical portion) 147k (147k1l- 147k4) for preventing the
di sengagenent cohtaatsheo gelae PO-eliainpfsuriecgcédioddiedtisandiet ti ng

portion 150b. . . i
rotational force is transmitted to the developing

roller 110. In other words, the transmitting surfaces
147h 1 — 147h2 are the surfaces crossed to the

10 rotational direction of the driving input geaf 147. By
this, the transmitting surface 147h {(147hl or 147h2)
is pushed by the side of the transmission pin 155 to
rotate about rotation axis L1 (Figure 8B). Here, the
axis L4 is the rotation axis of the gear 147.

15 As will be described hereinafter, the coupling
150 is provided with a gap between the pin (rotational
force transmitting part) 155, and the rotational force
reception surface (rotational force transmitted
portion) 147h engaged with it (Figure 8D) so that it

20 can incline in the substantially all directions
relative to the axis L4.

In this manner, the coupling 150 is meounted to
the longitudinal end portion of the cartridge B.
Therefore, the coupling 150 is inclinable in the

25 substantially all directions relative to the rotation

axis L4. As has been described hereinbefore, in the

state that the cartridge B is mounted to a rotary



Figure 8B is a sectional viewillustrating the step of fixing the
coupling 150 to the gear 147. First, the coupling 150 is noved in an
X33 direction. Then, the transmtting portion 150b is 25 inserted
into the nounting portion 147j. Before the insertion, the dianeter
976 of retaining portion (spherical portifn) 150i is larger than

di aneter D15 59 (Figure 8A) of the cirgle constituted by the inside
edge lines 147m (147ml-147m4) of the retaining portion 147k. In other
words, a relation of Z6 > 015 is satisfied. 5In accordance with the
insertion of kBRbEFaDSHhd tdAPIA 160 1bGbjiveet ghainggadrdnaan 147k
(147k1-147k4) is tenmporarily retracted radially outwardly of the gear
147 by the el &stice Aedrortie idorivehenedt. 180, t &ng, trdresntitandmiet t i ng
portion 150b can be 10 inserted into the_nounting portion 147j. In

ot her words t &RpaEappal, fanre t&l dhicodesrloping !zelf%r Sl SE@nEd.  When

the i ti f he t i tti ti 150b t t.h ti

Dortion 147) FOPRLAERG B L4 d 1ot ot FR E R s o5y Bap 1 4Bk 1. S 47k4)
lastically 1 i ; i f
675" b2l 1Y A2 PEl oUEr d oS ol QL BEL WSS AE kARG of

the directioncgl LH€aBLEN B3It okS thixadite sheredn 147 Here,

the outer dianeter D10 of the driven

engaging with the pin 182, and the pin (projection)
155 for transmitting the rotational force received
through the receiving surface 150e to the developing

10 roller 110. The pin 182 is the rotational force
applying portion. The rotational force reception
surface 150e is the rotational force receiving portion.
The pin 155 is the rotational force transmitting part.
The pin 155 is engaged with the rotatiocnal force

15 reception surface (rotational force transmitted
portion) 147h to transmit the rotational force to the
receiving surface 147h. By this, the gear 147 rotates,
to transmit the rotational force to the developing
roller 110 through the first gear portion 147a of the

20 gear 147. The rotatiocnal force is transmitted té the
supplying roller 115 through the second gear portion
147b of the gear 147.

When the rotary member C rotates, the coupling

150 contacts to the drive shaft 180 in accordance with

25 the movement of the cartridge B. By this, the coupling

150 moves from the pre-engagement angular position to

the rotational force transmitting angular position



20 portion 150a is smaller than the dianeter 016 of an opening 156

of the retaining nenber 156. In other words the relation of D16 > 010
is satisfied. By satisfying this relation, in the state that the
coupling 150 is inserted into the gear 147, the 25 retai ning nenber
156 can be inserted into the gear 147. Aggshown in Figure 8C), by the’
insertion of the retaining nenber, the elastical deformation of 60
retaining portion 147k (147k1-147k4) radially outward of the gear 147
is prevented. By this, the relation of Z6 > D15 is naintained. In
this state, ewédithi Aheheovemeniwef chshedupldadi ASPheodFhection

opposite from5 the inserting direction is applied_to, the coupling
150, the di seRGEHEREARY PO¥HECR olfiR N df P80 EPPORTEEHLE2EERY RAY 1N be

ted. | Lti t.he f i he di ti i ,
Dt o ol raBEPu T D DR Rl R bR PR I He
150 (transm “shF%gnge@OE&'P@céé@ )il SRRYRIBRANT By ERe s PR

portion 147j. I's because, the transmtting portion 150b Is

contacted t0 WheveebpAttonssUr faage #Aéh 4 7ddtadd idehehd ClFvanter
14714 are unshown), Figure 8B)) of the retaining portion 147k

(147k1- 147k4) roaadeshérdd fle tihesinmrenentvhishr eber cotptlinghkb0
mounting portion 147] is provided inside of the gear 147. By this,
t he coupling PPPoseRetgetite 1d7iemshafd 180, the coupling 150 moves

from the rotational force transmitting angular
position to the disengaging angular position in

10 accordance with the movement of the cartridge B. By
this, the coupling 150 disengages from the drive shaft
180.

As shown in Figure 8B), the gear 147 is
provided with a coupling mounting portion 147j which

15 accommodates the drive transmitting portion 150b of
the coupling 150.

The mounting portion 1477 is provided with the
retaining portion {spherical portion) 147k (147kl-
147k4) for preventing the disengagement, from the gear

20 147, of the accommodated transmitting portion 150b.

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

First, the coupling 150 is moved in an X33
direction. Then, the transmitting portion 150b is

25 inserted into the mounting portion 147j. Before the
insertion, the diameter ¢Z6 of retaining portion

(spherical portion) 150i is larger than diameter D15



retai ning nmenber 156 are unified to provide a drive unit U (Figure
8C, 8A and Figure 16B)). 20As shown in Figure 8E, the retaining
menber 156 as will be described hereinafter which functions as a
coupling retaining portion 157a of the supporting nmenbér 157 can be
unified with the supporting nmenber 157. |n this case, the step of
fixing the retaining 25 nenber 156 to th%ggear 147 in the step
descri bed above is omtted. In nounting the coupling 150 as wll be
descri bed hereinafter to a devel oping device frame 61 (cartridge

frame) 113, theigeupl8mp set@dididigcper tbapt1bdeed@f b} hthes uppade ng
menber 157 is inserted into the gear 147 (Figure 8F). In the state
shown in Fi guedg8Flitde I&imi (li4Vgnlpddiimdh &57aherevemirsincheorddal |y
5 outward el astical deformation of the retaining portion 147k

(147k1- 147k4) 187kt hdryedher4vorgg, t i 58 1lahion quiz% fg P3ér £Fon 157a
prevents the di sengagenent of the coupling 150 fromthe gear 147. A
function of tﬁ@t%%ghgﬁing portion 157a described above is the sane as

10 t he fungtion of tq% %%Egk ngengﬁggq: 5§¥mig%i%%u8kigg?150 is
at’l ona o)

novabl e (pivotable) between Re“Fo [ ‘Torce transmtting angul ar
posi tion, andi{hesMi SENIAGUINE i2R0YI5aE, PRSLLE ADng 3 DRINaaR 1t he

rotational force transm1i1ting angul ar position, and 15 the
pr e- engagenent 1angu a471posiitd denipprafelgeaettddied radially
outwardly of the gear 147 by the elastic deformation
thereof. By this, the transmitting portion 150b can be
10 inserted into the mounting portion 147j. In other
words temporarily, the relation of D15 > Z6 is
satisfied. When the insertion of the transmitting
portion 150b to the mounting portion 147] is completed,
the retaining portion 147k (147kl1-147kd4) elastically
15 deformed is restored. In other words the relation of
Z6 > D15 is satisfied.

Then, the retaining member 156 is inserted in
the direction of the arrow X33, and is fixed to the
gear 147. Here, the outer diameter D10 of the driven

20 portion 150a is smaller than the diameter D16 of an
opening 156i of the retaining member 156. In other
words the relation of D16 > D10 is satisfied. By
satisfying this relation, in the state that the
coupling 150 is inserted into the gear 147, the

25 retaining member 156 can be inserted into the gear 147.

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

retaining member, the elastical deformation of



Retai ning portion 147k (147k1-147k4) restricts the novenent of the
coupling 150 in the direction of X34 relative to the gear 147. In

ot her words, the inside edge line 147m (147ml- 147m4) of an opening
has a 20 di aneter TD15 snaller than a dianmeter Z6 of the retaining
portion 150i . As has been descri bgd hereinbefore, a bearing
portion 160a engages rotatably with the gear 147 (rotatable nenber)
whi ch has the devel opnent gear 25 portion (first gear portion) 1l47a,
and the supplying roller gear portion gsecond ear portion) 147b. The
coupling 150 rstadRhRedreB-idfe j4v3¢ dd4 ﬁ<1rﬁé7§garrq¢7allmowm@rd

coupling 150 is unt ed. such a structure, coupl.ing untin
structure is afcgﬁﬁa%??rsi?hI%ﬁIRFqﬁ?qFﬁg'pr%Ye€h¥§n1?ﬁﬂn{e PL1PE d

desirabl e thatzsa rgigtigﬁéjl tgqr]icr%c%: aﬁg%{%n&as%e:'f aecveqn( ri%t %hgonal

force 5 transnltfing par iametrically Opposes on

the same circpgbkgr§RLe the force Bh ihe WRIELEabho0NpASs HaSCdded.
above, the coupling 150, and the gear 147 can be treated as a unit.

By this, ashagdki hgsatting &isectforasisedpdingdldd heeC @eplicinggl560t 0
the cartridge B is easy. Therefore, the inprovenent of the assenbling
property can bbeadisepiasgdmeeht |df Sthreergupldohgt hB0r £fam nihg geet i on
147k is sufficient, the retaining -menber may be omtted. 15As has
been descri bed4Refannbefrevertipd.colpl rediabon, sthpfiitsd 8 the gear

147, so that a,rear,end gortjon t hereof i,s reyol vabl e insideipf t he
gear (1ot at abfb*RERbER ) OHEYS S @ RESESGEIEG: 1661 tokste che force

in X34 direction when the coupling 150 (transmitting

10 portion 150b) disengages from the mounting portion
147j. This is because, the transmitting portion 150b
is contacted to the retention surface 1471 (14711=
14714 (14713 and 14714 are unshown), Figure 8B)) of
the retaining portion 147k (147k1-147k4), and the

15 further movement is restricted. The mounting portion
1479 is provided inside of the gear 147.

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

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

25 member 156 to the gear 147 in the step described above
is omitted. In mounting the coupling 150 as will be

described hereinafter to a developing device frame



not di sengage fromthe gear 147. In other words the 20 coupling 150

has the retai

ning portion (spherical portion) 150i so that the

novenent toward the free end portion in the |ongitudinal direction
(direction of the axis L2) of the coupling 150 is regulated. The pin
(rotational force transmtting part) 155 projects in 25 the direction
perpendi cul ar to the |ongitudinal directfon fromthe retaining

portion 150i .

The novenent of the retaining portion 150i toward the

free 63 end portion is regulated by the retaining portion 147k.

the drive shalb74860f (ishelesuwmpragddownehbehel 87 i ve ShedfrntelBOntenthhe

state that the cartridge B is nmounted to the rotary nmenber C. The

rear end port#earisdihefigueE dfposi e thomiaie shevnean pFogrrontFand

Is the side at,_which fhe rotati.onal %0 force is transq}t %q to the
85 ially

devel opi ng r oFM@r TAUB NP U e

5

10

15

20

25

8 PREVEREt Uiy)ra

outward elastical deformation of the retaining portion
147k (147k1-147k4) of the gear 147. By this, the
retaining portion 157a prevents the disengagement of
the coupling 150 from the gear 147. A function of the
retaining porticon 157a described abkove is the same as
the function of the retaining member 156.

The coupling 150 is movable (pivotable) between
the rotational force transmitting angular position,
and the disengaging angular position, and between the
rotational force transmitting angular position, and
the pre-engagement angular position in the gear 147.
Retaining portion 147k (147kl-147k4) restricts the
movement of the coupling 150 in the direction of X34
relative to the gear 147. In other words, the inside
edge line 147m (147ml1-147m4) of an opening has a
diameter ¢Dl5 smaller than a diameter Z6 of the
retaining portion 150i.

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

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

_By

such the structareridde £:H¥) NG 3JOYRLI BFuSLIingt et irsiripmeattionThe
free end portion of the coupling 150 is the 5 side which opposes to



Referring to Figures 10Al- 10A5 and 10B1-1085, the description wll be
made as to a range of the novenment of the coupling 150 relative to
the gear 147. 15Figure 10 is a view show ng a connection state
bet ween the gear 147 and the coupling 150. (al) - (a5) of Figure 10
is a view, as seen in the direction of tRe drive shaft 180, and (bl)
- (b5) of Figure 10 is a perspective view thereof. 20As shown in
Figure 10, the coupling 150 is nounted so that the rotation axis L2
thereof can incline in all directions relative to the axis L4. The
drive shaft 18bei soppéindedS? nis Heoundiad-asBEMBRYN Aa a3t UL wite 2
| ongi tudinal end portion of the rotary menber 25 C. The drive shaft
180 is prOV|d@&ugﬂlPﬁemBPEHé?%r?ﬁ?ﬂﬁ?%%%nhﬁ Gncpﬁpﬁﬁé med AP S 9 A
so that it is %ptatabl The ?6 ve shaft 130 5§ ﬁeg Lo, the 64 .mai n
% a

assenbly A so faf* |Pe88es n Ve i 58 ctFoﬁ stib5e eﬂﬁl

per pendi cul ar fto‘}cbhgrifaﬁgﬂitf){h@xélﬁ“fm e(qfotalt'loﬂfaﬁ%o){‘@éds a rotation

axis of the-drive sha 180 per se does not shift in the direction 5

substanti akly tpanppadieHbapat©) tIEDH ot &fd asoaei slikheceotallye drive
shaft 180 is not mounted to a nmenber which swings in the direction

substanti al | y opeopendbouthe $amd hei raotrefieiremcaxi s t hereof with the
rotary menber C. The axis L2 is co-axial wth the axis
By the unification as described above, the
coupling 150, and the gear 147 can be treated as a
unit. By this, a handling at the time of assembling

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

15 As has been described hereinbefore, the
coupling 150 is mounted to the gear 147, so that a
rear end portion thereof is revolvable inside of the
gear (rotatable member) 147, and the coupling 150 does
not disengage from the gear 147. In other words the

20 coupling 150 has the retaining portion (spherical
portion) 1501 so that the movement toward the free end
portion in the longitudinal direction (direction of
the axis L2) of the coupling 150 is regulated. The pin
(rotational force transmitting part} 155 projects in

25 the direction perpendicular to the longitudinal

direction from the retaining portion 150i. The

movement of the retaining portion 1501 toward the free



10 L4 in (al), and (bl) of Figure 10. Figures 10A2 and 1082 show t he
state when the coupling 150 inclines upward fromthis state. The
coupling 150 inclines toward an opening 147g. In this state, the
transm ssion pin 155 is noved al ong the opening 147g 15((Fi gure 10A2
and 82). As a result, the coupling 150 inclines about an axis AX

per pendi cul ar to the opening 147g. > In Fi gures 10A3 and 1083,
the coupling 150 inclines rightward. When the coupling 150 this 20
inclines in the orthogonal direction perpendicular to the opening

1479, the pineaBSpbstichaiedréduideadpgning ketainihg avicsieh thekpin
155 at the tinme of the pin 155 rotating is the central axis AY of the
pi n 155. 29| nBFi guckstid Ak and uk@B4 thendokpgyime MOAL oyl stOB&Etutrke
state that the coupling 150 is inclined dowmward, and the state of
bei ng i nclineds| éPTRRPY- are 65 shown. The coupling 150 inclines
about the rotation ax ,incihgatio of

_ _ £s AX and_ AY, , E?{e, t h (
the coupling 150 is d Eoﬁﬁ?ﬁeﬁngnﬁ??F&ﬁq(ﬂF % f@UPof-88i on” at duntf t he
S8 s TS ORI e L8 Bacd DY LS
10A4; 10A4 andnd0heq #ith X9 ANGelAA2re! MgbNi Sn MBI batldh@r@ti S L2
can incline in alT directions relative to the axis LI. 10It has been
descri bed thathéheagxtsdde? B Sis mounted to the rotary member C. The
rear end portion is the side opposite from the free
end portion, and is the side at which the rotational
10 force is transmitted to the developing roller 110
{side mounted to the gear 147}.
Referring te Figures 10A1-10A5 and 10B1-10B5,
the description will be made as to a range of the.
movement of the coupling 150 relative to the gear 147.
15 Figure 10 is a view showing a connection state
between the gear 147 and the coupling 150. (al} - {(a5)
of Figure 10 is a view, as seen in the direction of
the drive shaft 180, and (bl) - (b5) of Figure 10 is a
perspective view thereof.
20 As shown in Figure 10, the coupling 150 is
mounted so that the rotation axis L2 thereof can
incline in all directions relative to the axis L4. The
drive shaft 180 is provided in the main assembly A at
the one longitudinal end portion of the rotary member
25 C. The drive shaft 180 is provided at the
predetermined position in the main assembly A so that

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



inclinable in all directions relative to the axis L4. However, it is
not necessary that the axis L2 is inclinable to the predeterm ned
angle in any direction over 360 degrees to the axis L4. For exanple,
the 15 opening 147g is nade relatively wide in the circunferenti al
direction, for exanple. Wth such a settgng, when the axis L2
inclines relative to the axis L4, the coupling 150 rotates slightly
about the axis L2 even in the case where the coupling cannot 20
incline up to the predeternmined angle linearly. By this, the axis L2
can incline twatheapseneleriistedhatglié derat noe POV hin 5% L4, In
other words a play in the rotatiaonal direction of the o enln%7147g

can be selectéarEFBb%¥l§“ %ﬁ?qﬁ%ﬁi%f PSERENAZSUBHBENL QAT i ion

h bef f 8A- 8F h | f 0
Contacts Lot AEFerBRETSh saft 2aetatrof el RRA T alie" Fhe tBBUpl i ng
66 150 is noug %gge ﬁ%@f@bié’o a;%:]:ﬁtset fa%ege%ersﬁzfeflﬁh@qé%%&alon

surface 150i. r words e axis LZ is inclinable irrespective

of a phases of shhgt 8881 a 1ty -pd rbdndilchiearwebdshk heo €Qubh NgkilH0 i s
revolvable relative 5 to the axis L4. As will be described

hereinafter, theoedgr tTheenigdge theftolpdiing rB0 midrtedheodni ve shaf t
180, it is necessary that the axis L2 inclines toward the downstream
si de w th respenberowhi¢htstingmlindithec giisackionr apbstanttad vhe axi s

L4, imredi ately . . .
perpendicular to the rotation axis thereef with the

rotary member C. The axis L2 is co-axial with the axis

10 L4 in (al), and (bl) of Figure 10, Figures 10A2 and
10B2 show the state when the coupling 150 inclines
upward from this state. The coupling 150 inclines
toward an opening 147g. In this state, the
transmission pin 155 is moved along the opening 147g

15 { (Figure 10A2 and B2). As a result, the coupling 150
inclines about an axis AX perpendicular to the opening
147g.

In Figures 10A3 and 10B3, the coupling 150

inclines rightward. When the coupling 150 this

20 inclines in the orthogonal direction perpendicular to
the opening 147g, the pin 155 is rotated in the
opening 147¢g. The axis of the pin 155 at the time of
the pin 155 rotating is the central axis AY of the pin
155.

25 In Figures 10A4 and 10B4, and Figure 10A5 and
10B5, the state that the coupling 150 is inclined

downward, and the state of being inclined leftward are



10 before the engagenent. As shown in Figures 11A-110, in other
words, it is necessary that the axis, 12 of the coupling 150 inclines
relative to the axis L4, so that the position of the driven portion
150a is the downstreamwi th respect to the rotational direction X4 15
of the rotary nenber C Fi gure 26gllustrates the state that
the axis L2 inclines relative to the axisS L4. Figure 9 is a sectional
vi ew t aken al ong S24-S24 of Figure 2. By the structure described in
the foregoing, 20 the coupling can also be shifted to the state that
the axis L2 ishswubhst ankel abbplpagalbel ineXindsheabaxits thé tooatide state
that the axis L2 inclines as shown in Figure 9. The maxi num possi bl e
inclination aagte &4 R dir-e 9) of the axis L4 and the axis L2 is the
angle 25 that a driving portion 150a and internediate_ portion 150c

contacts to the end REABer tAS1iNehtP MO (pdiEi AGURLMBEr 116 7S The
angl e a4 may g&ﬁ%ﬁ%ﬁ ﬁng eéﬁgﬁﬁ%ﬂ%%et£8q¥5§§€%%@§%xﬂﬁgﬁkk%9a%@g

denounti ng on e naxi num posSsi bl e

i nol i natian aggle,ad i, 2deatses oufld HROr £R8s il t hencasgsolof e

present 5 ‘enbodi nent. oregoing, It has been descr

herei nbefore that dafrdscinecassant bhabcet henaxhs2id nelguies 10A2
downstreamin the rotational direction X4 relative to the axis L4

i medi at el y befi@ore0ahe npplancg 103Q ; ehgagesnad 1R I heargt iNDA5Sshafit 180.
The 10A2. In this manner, the axis 12 can incline in alil
directions relative to the axis L1.
10 It has been described that the axis L2 is
inclinable in all directions relative to the axis L4.
However, it is not necessary that the axis L2 is
inclinable to the predetermined angle in any direction
over 360 degrees to the axis L4. For example, the
15 opening 147g is made relatively wide in the
circumferential direction, for example. With such a
setting, when the axis L2 inclines relative to the
axis L4, the coupling 150 rotates slightly about the
axis L2 even in the case where the coupling cannot
20 incline up to the predetermined angle linearly. By
this, the axis L2 can incline to the predetermined
angle relative to the axis L4. In other words a play
in the rotational direction of the opening 1479 can be
selected properly, as needed.
25 As has beeh described hereinbefore referring to

Figure BA-8F, a spherical surface 150i contacts to the

retention surface 1471. For this reason, the coupling



10 regul ating or confining nethod will be described. (6) Angul ar
position regul ati ng nmenber Referring to Figures 12A-12D and Fi gures

13A- 13G the description will be made as to the angul ar position
regul ati on nenber (regulation nmenber) for 15 regulating the inclining
direction of the coupling 150.. The rotational force )

transmtting angul ar position is the first angul ar position. The
pr e- engagenent angul ar position is the second angul ar 20 position.

The disengagin% angul ar gosition is the third angul ar position.
According to &RE FEgUPARTM TRERIELLI6EPORT kBepFaakst g%b%i%t, t he

i 150 b intained .in .th - t I it
(second angul &P195° Fobi TTOMCRVEWAT FE PEIBBIBIS ¥hd TEarte e Boi s
Nt ed L erdnk@t ALk SRRl erfac: TN ubl EAGS150 CA eI A Nafl T
t he pre-engagenent angul ar pé%ltlon 8 second angul ar position

also in the frgecsbat fofds il dJ1idge 1Bo TherebolRapben1he ve
cartridge B is transported, for exanple an uni ntended novenent of the

coupling 150 it pheveried.d S5Thisswidlobe aésthibad rmrdedblad teff, edhs
according to an enbodi nent of the present invention. Fi gure
12A i s a perspederveoveérgagd thee quagpliiag A§0pwithorhd edries Swdt from
the-outside with respect to the |ongitudinal direction of the
80, it is necessary that the axis L2 inclines toward
the downstream side with respect to a rotational
direction X4, relative to the axis L4, immediately

10 before the engagement. As shown in Figures 11A-11D, in
other words, it is necessary that the axis, 12 of thé
coupling 150 inclines relative to the axis L4, so that
the position of the driven portion 150a is the
downstream with respect to the rotational direction X4

15 of the rotary member C.

Figure 2 illustrates the state that the axis L2
inclines relative to the axis L4. Figure 9 is a
sectional view taken along $524-524 of Figure 2.

By the structure described in the foregoing,

20 the coupling can also be shifted to the state that the
axis L2 is substantially parallel with the axis L4
from the state that the axis L2 inclines as shown in
Figure 9. The maximum possible inclination angle o4
(Figure 9) of the axis L4 and the axis L2 is the angle

25 that a driving portion 150a and intermediate portion

150¢c contacts to the end member 151, and the

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



10 developing roller 110. Figure 12B is a side view of the regulating

portion 160, as seen fromthe outside. Figure 12C and 12D illustrates
anot her enbodi nent of a configuration of the regulating portion 160.
Figure 13A is a perspective viewillustrating the positional 15

rel ati on between the coupling 150, and t regul ati on menber 160 in
the state that the coupling.150 is in the rotational force
transmtting angul ar position (as wll be described hereinafter).
Figure 13B is a perspective viewillustrating the positional relation
20 bet ween t hengoelptédigi A whamd mbhetiagubad i dengartimn ochb@hen t he
state that the coupling 150 is in the pre-engagenent angul ar position
(as will be degénidetendsrwi nafter). In addition, Figures 13C and 13D
illustrate the states of the gear 147, and _the 25 _retai ning nenber
156 in the state of EF§aretASAERHHTEIRAFEPISBInEldDREIIRETEL Y 4

perspective view illustrating the state:that the portion-to-be-._ 69
regul at ed- of -%ﬁ\é\égoéﬁﬁ’ﬁﬁf 15%]O ?iggﬁssﬁt iBn i%asaé)pooftsi SoRER§eB5r ti on
(regul ati p i Ob Lgu (A8 PSP (RY; J

illustrat in%g ‘f? eé_)(gjtpéetz%@'t h%%l {c:hg ?‘gﬁu_gﬁi'g ptgryal%o%%%goﬁelggéé\%%?ti oned
in the 5 pernpiiéNtbPidd Amat6QR24 sFhaUESsdBE tisatd PR SRAGE Lpe view
of the coupling 150 engaged with the regul ati on nenber 160, as seen
fromthe bottonelimedidiwmstkd@@mn tihe thet Fotanfondle diegdtaiomolidnenber

160 is not illustrated. Actually, the regulation nenber 160 is 10
provi ded wi t hrehet s tomthenaxtilseLdf omaedipbekequafiendghsorti on 150j
i's not visible. The reqgul ation nmenber 160 is provided with

the circul ar BE¥RTRE Port iSe9asEsavahl £he Fehif athald p&di ohhe

aCCOHHDda{dngr£6%fé£¥h£ig¥lca£ 0% uhgkhgg will be described.

{6) Angular position regulating member

Referring to Figures 12A-12D and Figures 13A-
13G, the description will be made as to the angular
position regulation member (regulation member) for

15 regulating the inclining direction of the.coupling
150.

The rotational force transmitting angular

position is the first angular position. The pre-
~engagement angular position is the second angular

20 position. The disengaging angular position is the
third angular position.

According to the regulation member 160 of the
present embodiment, the coupling 150 can be maintained
in the pre-engagement angular position (second angular

25 position}) even if it is before the cartridge B is
mounted to the rotary member C. The coupling 150 can

be maintained in the pre-engagement angular position



15 menber 160 is provided with a groove 160g. An accomodati ng
portion 160b is a groove. The bearing portion 160a surrounds the
groove 160g. The accompdati ng portion 160b includes a positioning
portion 160bl and permtting portion 160b2. The 20 regul ati on nenber
160 is integral with the bearing 138 desesi bed above. Therefore, the
regul ati on menber 160 is provided on an outside surface of the
bearing 138. The bearing portion 160a supports inner surface
1471 (Figure 88) of the ar 147 rotatahly. .The i nper 25 surface 147i
engages Wi th éﬁEGGPQra@%&f%ﬁep%ﬁlﬁ%ﬂ?%) chdﬂpgpﬁigﬁ336%%?t%wo hi s,

t he gear 147 i _npun rotata t e [ port. 6Qa.. .The
regul ating 76%§bFFF%§9ﬁ%%j§1sq%%ggﬁﬁ%gétQggfn€$%m§%§§§?b dg?ﬁﬁg
portion 160b. t'r%n%?b%té&?‘tfert n?ﬂtéolamgml;%@eﬁgsslﬂ{o{feménmy@bdr?e

within the range that the regulating portion 150 does not interfere
with the wall cb8@b3ngf 150 ans asepramxdaii ng portion. The
portion-to-be-regulated 150; has the cylindrical shape. The

porti on-tosberegul at éthikbQjs pnej eft shawagmérlorh i e fifstcesnedicatrding
portion 150c co-axially with the axis L2 fromthe driving portion
150b. The por thcoant gmbadiaefit 2B arerenir dpEensiefom t he end of
the coupling 150. Mre s ecificallg, t he gortion-lo-b%-r %ulated 150j
is coaxial with the 5 g pdft FoReTERREH IVt O ; 150i , and

proj ect's auay Lot hea DLECIBAALe Rartian 3906 [ramibe setaining

portion 150i . suc struct’ure, the couplin

structure is GQIPAEE. +BefRL &1 SgRgidiGhan 1 e dhi ¥ shaft 180, the
coupling 150 takes the pre-engagenent angul ar position by elastic

mat eri al Qur gigegerepheg) roriéhelld keragunel L2bei desaidiedriew of
hereinafter. At this tinme, the portion- 20 to-be-regul ated 150
contacts to théeposgtianing portion Yelbgwsatiery poeni oing AEObide Mre

particularly, the inclining direction of the coupling 150 is
regul ated by dBGUEPng2a %%gtngwl%%QﬁﬁﬁﬁH%%’a@SFUﬁﬁ poredbredt the

portion-to-be-requl ated. (projection 5 lS%i tota ne 16%b4 %% t he
V- shaped grooV& 69??8&‘&@ ?%et o q”é‘rﬁtﬁ'@ pEPEIoh 1%%%1. T
portion-to-benagul;gt 8d,{prol eCHiON); Qi1 19 +40€:1 FQUPLL o dPOional
; 15 relation between the coupling 150, and the regulation
member 160 in the state that the coupling 150 is in
the rotational force transmitting angular position (as
will be described hereinafter). Figure 13B is a
perspective view illustrating the positional relation
20 between the coupling 150, and the regulating portion
160 in the state that-the coupling 150 is in the pre-
engagement angular position {as will be described
hereinafter). In addition, Figures 13C and 13D
illustrate the states of the gear 147, and the
25 retaining member 156 in the state of Figure 13A, and
Figure 13B. Figure 13E is a perspective view

illustrating the state that the portion-to-be-



71 projects at a trailing end at the opposite side fromthe end which
is provided with the rotational force reception surface (rotational
force receiving portion) 150e. The portion-to-be-regulated 150} is
regulated in 5 the inclining direction by abutting to a narrow

portion 160b7 of the V-shaped groove por %on 160b4 as the positioning
portion 160bl. The coupling 150 is regulated in the inclination angle
by the abutnment to the positioning portion 160bl of the free end of
the 10 regulating portion 150j. Therefore, the coupling 150 is
posi tioned at ragudptédadf-piie--engagangnil5angikapopdsidrean ifror t he
engagenent with the drive shaft 180. In this manner, the regulating
portion 150; pesiepohimedddrtitdme (ireghilntAggdpeetigomn InPhtlhe Ebgure
positioning portion 160bl. By this, the couEIing 150 is positioned to
t he pre-engageéfBnts ahREBIPGSOSiVE FheniFLYEFE2 DY e ShediS f&ed
coupling 150 is positjoned at the pre-engagenent. angul.ar position).
Thi s positiontafl?e?Ei%ﬁ%R§i3ﬁ£§H98réSHAf?8r?°§+ﬁ9 o3t t5°%ni ng
portion 169Dl Lipeti £ RRPLbI, Ok, ROTHON o0l ¥ei-0oLDE; fase
where the %oug |ng£ﬁ€%§ﬂ§§fﬁ'?he prgfenga enent(gnjuga¥epogltl%nj
In the case wherg dhercOuRldd nkdAshSehBabbe POSH i) RifAGttiban the
pre- engagenent angul ar 25 podsition, it is freely novable within the
range i n whi chietflber r egu) aid ngporriroanthbObotbes. Naln Fayertel8GW t h
the wall 160b3 of the permtting portion 160b2.
the bottom of the regulation member 160 is not
illustrated. Actually, the regulation member 160 is
10 provided with the bottom, and therefore, the
regulating portion 150j is not visible.
The regulation member 160 is provided with the
circular bearing portion 160a and the regulating
ﬁortion accommodating portion 160b. The regulation
15 member 160 is provided with a groove 160g. An
accommodating portion 160b is a groove. The bearing
portion 160a surrounds the groove 160g. The
accommodating portion 160b includes a positioning
portion 160bl and permitting portion 160b2. The
20 regulation member 160 is integral with the bearing 138
described above. Therefore, the regulation member 160
is provided on an outside surface of the bearing 138.
The bearing portion 160a supports inner surface
147i (Figure 8B) of the gear 147 rotatably. The inner
25 surface 1471 engagés with an outer surface of the

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

rotatably to the bearing portion 160a. The regulating



72 Wen in the case where the coupling 150 is in a position between

t he pre-engagenent angul ar position, and the rotational force
transmtting angul ar position, the rotational force transmtting
angul ar position, a 5 position between the rotational force
transmtting angul ar position, and the dkgsengagi ng angular position,
or the disengaging angul ar position, in the range that the regul ating
portion 150 does not interfere with the wall 1603 of the permtting
portion 160b2, it is 10 freely novable. In other words, in the case
wher e the por PPERIPB- belt ehtil agcaursigitegods 6 26RPERPIRBIT%e

PoSLY o 1 PLLISh, (1684 0.0, parL on) A800, e coumy 19,180 1

: u , r (o g
150). By doi [ a PR t i 150 i
150) 20,95 o e She AR phbespupling 190 19 T

engagenment angekaioR0skb4 ObdP ddie intlatrenalyitAr eRet¥ANBM 0B NG £
angul ar position, or when it noves froma rotational force
transm ssi pn pasktcommbddat ireg ZibitH isengapha gpangil et Eosd-trieaml at ha
coupling 150 can be nmoved with the drive shaft 180. Therefore, a
stress inpart @801 ohehetlooupy I infxige lc shabe - s UPp axxdd dnrtichdecase
where the rotary nenber C as wll be described herei nafter noves
radi al |y, nor &egatered| ke9y Pyyqdfe away from the intermediate

portion 150c co-axially with the axis L2 from.the
driving portion 150b. The portion-to-be-regulated 150j

10 projects from the end of the coupling 150.” Mdre
specifically, the portion-to-be-regulated 150j is co-
axial with the retaining portion (spherical portion)
150i, and projects away from the intermediate portion
150c from the retaining portion 150i. With such a

15 structure, the coupling mounting structure is compact.
Before engaging with the drive shaft 180, the coupling
150 takes the pre—-engagement angular position by
elastic material (urging member} or the like as will
be described hereinafter. At this time, the portion-

20 to-be-regulated 150j contacts to the positioning
portion (regulating portion) 160bl. More particularly,
the inclining direction of the coupling 150 is
regulated by abutting a part for a circular column
portion of the portion-to-be-regulated (projection)

25 150j to a wall 160b4 of the V-shaped groove porticn as
the positioning portion 160bl. The portion-to-be-

regulated (projecticn) 1509 of the coupling 150



25 case where the coupling 150 noves in the radial direction of the
rotary nenber C. Therefore, the coupling 150 can be snoothly engaged
with the drive 73 shaft 180, and can be snoothly di sengaged fromthe
drive shaft 180. The permtting portion 160b2 is constituted by a

wi de portion 160b8. In the case where the coupling 150 noves from5
the position other than the pre-engagenéHt angul ar position to the

pr e- engagenent angul ar position by the urgi ng nenber, the '
portion-to-be-regulated 150] is guided by the wall 160b3 of the
permtting popkb9acdSU,a anthiilinguedadat othdeopesd tticoniitg Febii on
160b1. 10 The coupling 150 inclines to the pre-engagenent angul ar
position. As has dednwidiegcrisbedokedednbetior e t het aeiguladt ifomcaenber
160 has the positioning portion (regulating portion) 160bl for

regul ati ng thgeeeripldmhgsuWs ars0 (éptﬁhéopaé-g%%@m1wumﬁt9@§9 tion

bef [ ith the dri haft 180, d the. itti i
16002 T or per NEOF1 g engoSGbERaRD  F 1 PhARACor P ARCXEBULFFoTy 50

nber . _ As. f . fi i f i on-to-be20
OO oo BecHniar T A I SRR S o1 e e o be

regul at ed _ he co rationas shown in
Figure 12C andoFi gyt € ded <an e ysSHapbd @@o@@%&ﬁmnﬂ%@g@t hen

162a and the permtting portion 162b satisfy the functions described
above. | n thetpabesk IMLIdnishoWoritAoh2C60bDe The coupling 150 is
regulated in the inclination angle by the abutment to
the positioning portion 160bl of the free end of the
10 regulating portion 150j. Therefore, the coupling 150
is positioned at an optimal pre-engagement angular
position for the engagement with the drive shaft 180.
In this manner, the regulating portion 1503 is
regulated in the inclining direction by the
15 positioning portion 160bl. By this, the coupling 150
is positioned to the pre-engagement angular position
{in Figure 13E, the inclinded coupling 150 is
positioned at the pre-engagement angular position).
This position will be described hereinafter. The
20 positioning portion 160bl functions as the positioning
portion only in the case where the coupling 150 is in
the pre-engagement angular pogition.
In the case where the coupling 150 is in the
pcsition other than the pre-engagement angular
25 position, it is freely movable within the range in
which the requlating portion 150] does not interfere

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



25 configuration of the positioning portion (regulating portion)
160b1 is an arc shape 160b6, and the configuration of the permtting
portion 160b2 is a 74 curved surface. In the enbodi nent shown in-=
Figure 12D, the configuration of the permtting portion 160b2 is
curved. As has been described hereinbeforge, the 5 regul ati on nenber
160 is provided with the groove 160g. The groove 160g includes a
narrow portion 160b7 as the positioning portion 160bl as the

regul ating portion, and a wide portion 160b8 as the permtting
portion 160b2WhEneipr Ghei agsenehere tthe covpiling 180 Lackades 10 the
portion-to-be-regulated 150] (projection) which is projected., In the
state that thé’oﬁgFt‘-PBnb‘?B‘F%‘é?e ated 'gewnﬁoéPﬁﬁéﬁ%dp?%“t%@f

narrow portion L6QR7, ,the Lnclinkno direction of, 4 he, coupl ind;150, s
ﬁgagg 3 % it he

restricted to e pre-e nent 6%I rposriiom a

state that thenpotht9RsbRsbers AUl tflnh?WinS al’ilgght%iéo?égiﬂbﬁ,h?a wi de

portion 160b8, the inclination of the coupling he rotati onal

force trangni ighisigiaA0BbekePOSEHd ObdatdBnahe tpirecengagentnt i mngul ar
position is permtted. The portion-to-be- 20 regul ated 150j is.
regul at ed by eonbdeti pgstibithe wadi| tié0bhisaigadingaamovigporisdn ion,
160b7. In the case where the portion-to-be-regulated 150 is
posi ti oned i norhéhpediengagipdranvH ame@esitifa, cénpthagrasye jtrat
revol vable. In_other words the coupl.l 150 can, be 25 revol ve

relative to tf&eakPEuLating PHEtArhle Pn&Petn8otodPFFRESIB ¥
rovol vabl e, g pRct s 0nhe- ber sl et 30 Focklohnetbse RO on
10 freely movable. In other words, in the case where the
portion-to-be-regulated 150j does not contact to the
positioning portion (regulating portion)} 160bl, the
coupling 150 is revolvable (in Figure 13F, and Figure
13E, perpendicular coupling 150). By doing so, by,-in
15 the state that the coupling 150 is in engagement with
the drive shaft 180, when it moves from the pre-
engagement angular position to the rotational force
transmitting angular position, or when it moves from a
rotational ferce transmission position to the
20 disengaging angular position, the coupling 150 can be
moved with the drive shaft 180. Therefore, a stress
imparted to the coupling 150 can be suppressed in the
case where the rotary member C as will be described
hereinafter moves radially, more particularly, in the
25 case where the coupling 150 moves in the radial

direction of the rotary member C. Therefore, the

coupling 150 can be smoothly engaged with the drive



75 not contact to the wall 160b3. The peripheral surface of
the groove 160g is surrounded by the circular bearing portion
(circular portion) 160a. The bearing portion 160a engages 5 rotatably
with the gear 147 (rotatable nmenber) which has the devel opnent gear
portion (first gear portion) 147a, and the supplying roller gear
portion (second gear portion) 147b. The E%upling 150 is nounted to
the inside of the gear 147, and in the case where the 10 coupling 150
(portion-to-be-regulated 150j) is positioned in the permtting
portion 160b2shbahe TBUPlAMY dhD Hes smevehvabl esstdpsgadt fxadnl he

As has been described hereinbefore, in the regul ation nmenber 160 of
the present edbbdensmeft eMdh 1Bhefpetmistivef @atime d&0bR2i dge B is
mounted to the rotary nmenber C, the cogpling 150 can be maintained in
t he pre- engagéfntibinerl &Y podiideororséeBnde@pul ar position). In

ot her words even in the case where the cartridge B.iLs in the_ free
State, 'the couplihg T80 CBanCIBe LGRS i AR PEnd Sy BEERG G ont

L, POSLI LD SagNd, WAL e oo TISHSLAER: ofhngs

transporting for “ex th verte novenment
of the couplipgslbfotar, hanPrerhedqgeReher shH914 L FdHuwien ¢ and 15,
the description 25 wll be made ast0 a coupling elastic materi al

(urging menbenyging maMdly the eeupbibagtdebéheepikataraganeds angul ar
position. Figure 14 is a perspective Vview
guided by the wall 160b3 of the permitting portion
160b2, and is guided to the positioning portion 160bl.
10 The coupling 150 inclines to the pre-engagement
angular position. |
As has been described hereinbefore, the
_regulation member 160 has the positibning portion
(regulating portion} 160bl for regulating the coupling
15 150 at the pre-engagement angular position before
engaging with the drive shaft 180, and the permitting
portion 16052 for permitting the substantial
revolution of the coupling 150 member.
As for the configuration of the portioh—to—be—
20 regulated accommodating portion 160b, the
configuration as shown in Figure 12C and Figure 12D
can be used, if the positioning portion 162a and the
permitting portion 162b satisfy the functions
described above. In the embodiment shown in 12C, the
25 . configuration of the positioning portion (regulating
portion) 160kl is an arc shape 160b6, and the

configuration of the permitting portion 160b2 is a



76 illustrating the state that the elastic material 159 is nmounted to
t he supporting nenber 157. Figure 15 is a perspective view of the
Cartridge Bin the state that the urging nmenber 159 is nounted to the
5 supporting nenber 157. As shown in Figure 14, a lateral surface
157i of the supporting nenber (nounting pgnber) 157 is provided with
a spring nmounting portion 157el and a spring rotation-stopper 157e2.
A coil part (end) 159b 10 of a torsion coil spring (urging nenber and
elastic material) 159 is fixed to the nounting portion 157el. A
rotation- st opgervadnsesiece or Ia $pei agbedomenht eewn tig t’EH@uSTGr LAg-
rotation-stopper e2. As shown in Figure 15, a contact %QP 159a of
t he spring 158 g0 RPRELELIBEIY 19 GHR é’?ﬁé’ﬂltﬁtléngPFFb %flst he
coupling 150. In L is state, the spring 159 is twisted to produce the
el astic forceS §y his, the axis L2 of the coupling 150 inclines

relative to the aXIS}kﬂr&FIQQEg éégcrlye@tﬁggeyggég%f%hetﬁgupl|ng 150

inclines to the 20 pre-engagenent angular position. ThHe a contact

position of thegapkthenlhémper aléveid piditidd arimditdiee groblrieon6d§0c
is in the upstrean13|de fromthe center of the driving portion 150b

of the couplimhelfBobmet hely oiratliwalesl adineecbiwopoXdiofol 6@l sy édson,
25 the axis, 12 inclines relative to the axis L4, so that the drlven
portion (150aP0§ﬁ§é0ﬁ®VQsP@€W%9QiRQQPRMWW§@ﬁeéﬁg§ﬂ@%l%@tPP?%@Ebct to

the rotationa
and a wide portion 160b8 as the permitting portion

160b2. The trailing end of the couplingllSO includes

10 the portion-to-be-regulated 150j (projecticn) which is
projected. In the state that the portion-to-be-
regulated 1503 is positioned in the narrow portion
160b7, the inclining direction of the coupling 150 is
restricted to the pre-engagement angular positidn;‘and

15 in the state that the portion-to-be-regulated 150j is
positioned in the wide portion 160b8, the inclination
of the coupling 150 to the rotational force
transmitting angular.position from the pre-engagement
angular position is permitted. The portion-to-be-

20 regulated 15037 is regulated by contacting to the wall
160b4 of the narrow portion 160b7. In the case where
the portion-to-be-regulated 150j is positicned in the
permitting portion 160b2, the coupling 150 is
revolvable. In other words the coupling 150 can be

25 revolved relative to the axis L4, In the state that
the coupling 150 is revolvable, the portion-to-be-

regulated 150j is in the wide portion 160b8, and does



77 direction X4. The rotational direction X4 shows the rotational
direction of the rotary nenber C. In this enbodi nent,

al though the torsion coil spring is used as the spring 159, this is
not 5 restrictive in the present invention. For exanple, it may be
anot her elastic material (urging nmenber), for example, |eaf spring,
rubber, sponge. However, a certain amount® of stroke is required in
order to incline the axis L2. For this reason, it preferably 10 has a
certain stroke. In order to make the coupling 150 be positioned in

t he pre-engaggsentomiit alo RO &izQn G koksSt angul ar position), the
spring (urging nmenber and elastic material) 159 urges the coupling

150 by the el astic foheepthepleefakosulfaicet bd tbepbrogvdblddy is
positioned in the regulating portion 160bl. By urging the coupling by
the el astic ferreowidahdysphiengifgndpngleaibed pafid asl dstirgular
material), the coupling 150 can be nmintained in the pre-engagenent
angul ar posi tPORE¥IR ) skeGerguFhae PerTindMOLtdce &é&ér@ggﬁge?n 20 ot her

ds b h i i b | . Lo b
v o e SPLLTMR TP SRR 901 PLOSLL B BB, DG e

onIng portro regul ating

portion) 160bl,s the geveMfhehie EQEaﬁ¥rgﬁﬁpeB@§}§E“d@%§spoEQ?o

coupling 150 contacts to the drive shaft 180 t he Tovenent o?)25
the cartridge;BraByaddlitthe ti@pagupli RE116P gavedrrildie (RekBhtit i ng

portion 160b2 fromthe regul ating portion 160bl agai nst the elastic
force of the g@irngprtA®n) 147b. The coupling 150 is mounted to the
inside of the gear 147, and in the case where the
10 coupling 150 (portion-to-be-regulated 1503) is
positioned in the permitting portion 160b2, the
coupling 150 is revolvable substantially.
As has been described hereinbefore, in the
regulation member 160 of the present embodiment, even
15 1f it is before the cartridge B is mounted to the
rotary member C, the coupling 150 can be maintained in
the pre-engagement angular position (second angular
position). In other words even in the case where the
cartridge B is in the free state, the coupling 150 can
20 be maintained in the pre-engagement angular position
{(second angular position). Therefore, in transporting
the cartridge B, for example, the inadvertent movement
of the coupling 150 can be preventea.
Referring to Figures 14 and 15, the description
25 will be made as to a coupling elastic material (urging
member) for moving the coupling to the pre-engagement

angular position. Figure 14 is a perspective view



(elastic material) 159. Wth this novenent, the coupling 150 noves
fromthe pre-engagenent angular position to the rotational force
transmtting angular position. By this, the coupling 150 opposes to
the 5 drive shaft 180 to receive the rotational force fromthe drive
shaft 180. When the rotary nmenber C further rotates fromthe position
in which the coupling 150 opposes to the drive shaft 180, the
coupling 150 noves . fromthe rotational force transmtting angul ar
10 position to_the diseng%%gng angul ar position against the el astic

force of the dpAPA§TIBINT| et @aibetwitts ehaskbyammr il thnd
cartridge B. By this he caupling 15Q di sengage rom.,t he dri.ve
Shaft 180, (775ab0URERY E7 U bk it B PEPPAGeLS f amd BHREI B0 £fig t o
Fi gures 16A- 16E Q F h oypl i t he
devel opi ng degi 8&%?3%{ cg‘f Jrvf 333‘:2% rar?egt\r/rmlﬁﬁgbg #eg%}ellgée)cc?tt i gure
16A is a perspggti ¥ReVieM @ dAdidsantsd dgemBuletar ot gear 147

i ncludi ng the coupling 150 and the retaining 20 nenber 156, the
supporti ngs nreghgpott ohqtmbhiesmedyer) 147, and the spring 159 are
nounted. Figure 16B is a perspective view of the cartridge B before
mounting a nounting Asnséewhsin Bhguserlhg ASRteFaduserfecei $53ai
perspective view of the cartridge B before nounting 25 the spring
159. Figure 165 fBeaspRPepety viemHssw (Hrunkdngarerhefle B afiser t he

\(ilog\rl)vl g]E i ?ReOf ?%ggigggn&iw'a FsI LJl.rnec;; }n%%nitin%npg§ :ll.a(a)xgiefiS"Pee,l.r .Sapnecftai ve

spring rotation-stopper 157e2. A coil part (end) 15%b

10 of a torsion coil spring {(urging member and elastic
material) 159 is fixed to the mounting portion 157el.
A rotation-stopper arm 159¢ for a spring 159 contacts
to the spring rotation—étopper e2. As shown in Figure
15, a contact portion 15%9a of the spring 159 contacts

15 to the intermediate portion 150c of the coupling 150.
In this state, the spring 159 is twisted to produce
the elastic force. By this, the axis L2 of the
coupling 150 inclines relative to the axis L4 (Figure
15). In other words the coupling 150 inclines to the

20 pre-engagement angular position. The a contact
position of the spring 159 relative to the
intermediate portion 150c is in the upstream side from
the center of the driving portion 150b of the coupling
150 in the rotational direction X4. For this reason,

25 the axis, 12 inclines relative to the axis L4, so that
the driven portion (150a) side moves toward the

downstream side with respect to the rotaticnal



cartridge B in the longitudinal direction after the conpletion of the
mounting with the positional relation in the direction perpendicul ar
to the |l ongitudinal direction unchanged. 5The bearing 138 provided
with the regul ati on nenber 160, the developing roller 110 and the
devel oper supply roller 115 are nounted to the devel opi ng device
frame 113 (cartridge frane). A developin67roller gear 145 for
transmtting the 10 rotational force fromthe gear 147 to the
developing roller 110 is nounted to the developing roller 110. A
devel oper supglyecolderkgpearnddeototismansiidddtion ka sabati onal
force fromthe gear 147 to the devel oper supply roller 115 is nounted
to the devel opetasipply diSFadiilcer of18heThetbenrmempe3&.i s nount ed by
a screw 138a to the one |ongitudinal end portion of the devel opi ng
devi ce frane 113 (Fi gor 8bisepamapdimynt Figldhough feeyhprsirpttrlyear
147 which is 20 provjded wth the couplin %go and t he retaining
menber 156) i SP tEd 1599 17 F@&uISBFEBﬁ ﬂé 550t BGur es 16A and

16B). A i i J | | . i .
). AL thi Srég%%%gfe@ Gy %eahrg%jeﬂggbﬁ@éﬁw&?% e sampley it

. e
portion-to-be-fequ (proj ec n I's acconmodate

groove as theygy @&%YG@M@%‘%@:@ hQBe 260D (EGHF edBer) Theoknner

surface 147i engages with a circul ar outer. surface of the bearing
portion (cCircekanpPoy tiedy) skoQag,Byubbes, sBbnge. However, a

certain amount of stroke is required in order to
incline the axis L2. For this reason, it preferably
10 has a certain stroke. In order to make the coupling
150 be positioned in the pre-engagement angular
position {(first angular position), the spring (urging
member and elastic material) 159 urges the coupling
150 by the elastic force thereof so that the coupling
15 150 is positioned in the regulating portion 160bl. By
urging the coupling by the elastic force of the spring
(urging member, and elastic material), the coupling
150 can be maintained in the pre-engagement angular
position (first angular position} more assuredly. In
20 other words by the spring (urging member, and elastic
material) 159, the coupling 150 elastically urges to
the positioning portion (regqulating portion) 160bl.
When the rotary member C rotates, the coupling
150 contacts to the drive shaft 180 by the movement of
25 the cartridge B. By this, the coupling 150 moves to
the permitting portion 160b2 from the regulating

portion 160bl against the elastic force of the spring



the gear 147 is nounted rotatably to the bearing portion 160a
(Figures 16A and 168). In this state, the gear portion 147a of the
gear 147 is engaged with the developing roller gear 145 to transmt
the rotational 5 force to the developing roller 110. A supplying
roller gear portion 147b of the gear 147.gngages with the devel oper
supply roller gear 146, to transmt the rotational force to the
roller 115. The coupling 150 is freely novable in the range in which
the portion- 10 to-be-regul ated 150] does not interfere with the wall
of the accomd@deisigcpBriebrle0dn WAELr ERLUS e RadbdMe160. The
bearing portion 160Qa as_the circul ar portion surrounds the groove
160g (Fi gur es SPPRIINGZERY Hpes fpm S RYIRERABETE 159 YE hount ed

to 15 the dev%loﬁgitg%ﬂg]%i Eg‘i%&gg\ti]blnsalt( Ffio%lééaet}g%mie’lcgi%gi auslgaszI he

t he nounting, "1 ing asses t hrough ‘an openin

suppor ting nmepher +134, aid g, beakl REuLE8ngalsh LG SURPYS ithg Menber
157 contact tO each other. The supporting nenber 7 has a 20

posi tioni ng partivenshunshosm)t@trecdios tohen rogdadians Ot péEes St@pper
(unshown) at a position relative to the devel oping device frame 113.
The supportingheedpérelsSHafts Pk t Woredthet hotaspemmbier (thewmtielw se
direction of the devel oping device frame 113. The gear 25 147 is
support ed rot &CABIEEShIrenete 93 isoy tirowhicbaths acgRhing ubifbrti ng

portion. The di sengagenent of the r%%%j i.ng nber é etention ring)
156, rom t he GERPSSBIC04m1% CHEIER ALY Oy OF nenPebaPRIHES pord MT<Earic
1571. The supporti %%§7 i u &%g bg E? devel pping device
1 t
frame 113 by %%P@wggfggg?gﬁ _ - 'f%gg%éﬁho 'or ﬁ% %ﬁgnﬁ$ng_of the
bearing 138, apditRenSHOPORL i N:ShdRIBRS akehi1be. FBEi@'f&?'&?Ai%QeV' ce
frame 113 is properly selected by the person skilled in the art.
Finally, the spe BgaibOci Bormainded:-Heo sprdpigi N1GISUPPOLEEmEIqatd | on .
157el of the supporting nenber 157 (Figure 16D). At this tinme, the
i nternedi at e pdrithi bhe movement of the cartridge B. By this, the
coupling 150 disengages from the drive shaft 180.
(7) assembly of coupling to cartridge frame -

15 Referring to Figures 16A-16E, the method of
assembling the coupling 150 to the developing device
frame (cartridge frame) will be described. Figure 16A
is a perspective view of the cartridge B before the
gear 147 including the coupling 150 and the retaining

20 member 156, the supporting member (rotatable member)
147, and the spring 159 are mounted. Figure 16B is a
perspective view of the cartridge B before mounting a
mounting member 157, and spring 159. Figure 16C is a
perspective view of the cartridge B before mounting

25 the spring 159. Figure 16D is a perspective view of

the cartridge B after the completion of the mounting.

Figure 16E is an exploded perspective view of the



10 150c of the coupling 150 is contacted to the urging direction
downstream of the contact portion 159a of the spring 159. In this
state, the coupling 150 inclines toward the downstreamw th respect
to the rotational direction X4 of the rotary nenber C by the 15
spring 159. In this state, the portion-to-be-regul ated 1501 contacts
to the positioning portion 160bl. The po3itioning portion 160bl has
the shape of V, and the portion-to-be-regulated 150] is contacted to
t he V-shaped groove portion 160b4. In other words the 20 coupling 150
i's positionedcattih@gdre-anaagenuyidnauhal @Osédth after theAs for
t he nounting net hod descri bed above, the order of the steps may be
changed, for exapbde]omfderthumabintdntyheigeathd 4dodictitdmalsupporti ng
menber 25 (rotatable nmenber) 157, these are nounted to the devel oping
devi ce frane té3atien has twedidestiobedehperilhdefar o tthe 82

peri pheral surface of the groove 160g is surrounded by the circular
beari ng porti 6AREET &Y 4i£QG§&ﬁP ¥5652n9R2: bearing portion 160a as

the circul ar ti . rot bl ith th tat.ab
ot S SPon Lo aERBES RS P ARGy LDy 0enl Crataieble
the second geﬂém9&£ggﬂﬁf%ﬁﬁgde%%lb?§$§a§81igéi1£@%nﬁ9%m4 ng 150 is

nmounted to the 1 nsi gear . and the

portion-to-beqseaubpd £dsulilly rp1pes tihiengdeimodhedaldridid ng portion
160b2 the coupling 150 is
developing device frame 113 {(cartridge frame). A

developing roller gear 145 for transmitting the
10 rotational force from the gear 147 to the developing
roller 110 is mounted to the developing roller 110. A
developer supply roller gear 146 for transmitting the
rotational force from the gear 147 to the developer
supply roller 115 is mounted to the developer supply
15 roller 115.

The bearing 138 is mounted by a screw 138a to
the one lqngitudinal end portion of the developing
device frame 113 (Figures 16A and B).

First, drive unit U {the gear 147 which is

20 provided with the coupling 150 and the retaining
member 156) is mounted to the regulation member 160
(Figures 16A and 16B). At this time, the circular
column portion as the portion-to-be-regulated
(projection) 150j 1s accommodated by the groove as the

25 accommodating portion 160b (Figure 13B). The inner
surface 147i engages with a circular outer surface of

the bearing portion (circular portien} 160a. By this,



10 revol vabl e substantially. Wiile the portion-to-be-regul ated 150j
is positioned in the permtting portion 160b2, in the coupling 150, a
gap is provided between the pin (rotational force transmtting part)
155, and the 15 rotational force reception surface (rotational force-
transmtted portion) 147h for receiving ghe rotational force fromthe
pin 155 so that it is revolvable substantially. The pin 155 is
novabl e relative to the receiving surface 147h. In the rotational
direction of 20 the coupling 150, the pin 155, and the receiving
surface 147h tbataearwi4h eadiowitest rothéEabdiptpnghd S50easing ovi ded at

the end of the cartridge B, . More particul arlté),t, np in the
coupl i ng 150, PATEAP" | 560 ol rttr retifdefnEhd ®B n (Foiitisosartror EB25

transmtting part) 155, a he ational .fgrce receptian. surface
(rot ational fg?éﬁ PPAREPH Pféle—}cf Pt ?Glth(?n)gefﬁ%llzol? h%?g?‘feci!l swjft}v&hveabl e
substantial ly L0 the L ROELLABAE £- D8s r 2ol 3t 150j
IS positi oneddfﬁé%hél%g?rnﬁ%ﬁg&% tl|4|§n t%GB%%RQmI%Eé) %?en (rot%c?%r%al

force transm bi-Rg PArtne 1drd ogmNaba 1kl aldve A audha yiehatbonak
force reception surface 5 (rotational force transmtted portion)

147h. I n the getatponialodi Y4 ich tihe weiachltheesgagds ngitlbhreot at es,
the pin 155, and a rotational force reception surface 147h contact to
each ot her. THevplepds5supmyisniald athgeast atfonhp tHreYteddisred from

the drive shaft 180 to 10 the devel opi ng rollgr 110 t hrough the
rotational fofeEaFieldtir&irfadd s FotatFondP - f ot SOMPEHHENG >0

portion) 150e., The pin 155.is provided _on the coupli 150.. .The
rot ati onal fo%ge?F%‘gie%trP%‘ﬁ?bsjisjer fle{lc\elthﬂ'fﬁmf;g %go‘\‘;ﬁﬁ‘g}a J?q%esipd)erto]font he

gear 147 as the_pOLAL@R| £ JP MR oves not interfere with the wall

of the accommodating portion 160b in the regulation
member 160. The bearing portion iGOa as the circular
pbrtion surrounds the groove 160§ (Figures 12A - 12C).
Then, the supporting member 157 is mounted to

15 the developing device frame 113 (Figure 16D). 1In the
case of the mounting, the coupling 150 passes through
an.opening 157j of the supporting member 157, and the
bearing 138, and the supporting member 157 contact to
each other. The supporting member 157 has a

20 positioning portion {unshown) at a position, and a
rotation stopper (unshown) at a position relative to
the developing device frame 113. The supporting member
157 is positicned with respect to the widthwise
direction of the developing device frame 113, The gear

25 147 is supported rotatably by the bearing portion 160a
as a gear supporting portion. The disengagement of the

retaining member (retention ring) 156 from the gear



(8) Mounting and denounting nmethod of devel oping cartridge relative
to col or el ectrophotographic i nmage form ng apparatus nmain assenbly
Referring to Figures 17-19, the nounting and 20 di snount.i ng operati on
of the cartridge B relative to the main assenbly A will be descri bed.
Figure 17 is a sectional viewillustrating a devel oping cartridge
nmounti ng and dermounting waiting position®{waiting position) HP that
the rotary nenber 25 Cis shifted by a predeterm ned angl e phase from
a devel opi ng position DP. The rotary nmenber C takes the waiting

position HP (Domei asiditibenseRheduetagning pSS: davealsami ng71.
operation, and the nounting and di snounting operation of cartridge B

(B1-B4) is al shecauippetioig membelelpdsisivounted tivn Shenbediedepingonl y
a position About 45-degrees upstream of the devel opi ng position 5 DP
is the waitindepbse tframed 113 by scryne hblat i hy/landTHenpahiedgior
operation of the cartridge B relative to ghe ro%ar menber Cis
carried out byh¢HEOWRENY ph hEesPaREIRGat >F hedl tt:ﬁ%/ SPERREFLRTi s rest

at the waitin %%%ﬁ%ﬁa'j{ .tJh%l gggfgﬁgﬁ)ggt&gg%lgdf dem)lirltsi ng of

cartridge °B ive ary hbher G, a~cover 13 is

first opened. 1S, C n ti.dge B
(B1-B4) relat ?%p%%ifhseél:b%ttgr%sijrl{egggpp%gé%?gﬁlﬁ%ﬂ%&]?? gﬂge%'ltr?gnal

view illustrapifgife wiatpribgt 18b asyebhevedaid rd dgeiBg among the
four cartridge s Bis positioned in the waiting position H The cover
13 i s opened. sipworcouwey gdtiionopéfaledfi therswaieding wenbeanl57
interlocking SW(unshown). Mre particularly by releasing the cover
13, the interkBekury 1SWi-s 2D Fehickitr rthe dRtesmgdeate ReHpPhe
drive in the main assenbly A, Designated by 19 is a cartridge

rel easi ngthenbe?s ¢Figif é:OA?PlIiF‘SuELgOl’??.C %a‘?%?‘feafsﬂ ﬁg‘enélﬁﬁgpglg

chereles o | RKLISIBIARMIBIRUAE [0F LORKIOD IS Lolioge I
the spring 159. In this state, the coupling 150
inclines toward the downstream with respect to the
rotational direction X4 of the rotary member C by the

15. spring 159. In this state, the portion-to-be-regulated
1509 contacts to the positioning portion 160bl. The
positioning portion 160bl has the shape of V, and the
portion-to-be-regulated 150j is contacted to the V-
shaped groove portion 160b4. In other words the

20 coupling 150 is positioned at the pre-engagement
angular position.

As for the mounting method described above, the
order of the steps may be changed, for example, after
mounting thé gear 147 to the supporting member

25 (rotatable member) 157, these are mounted to the
developing device frame 113.

As has been described hereinbefore, the



25 the | ocki ng nmenber (unshown) engages by the rel easi ng nenber 19
with a guide portion (portion-to-be-Ilocked) 60b (Figure 19), by
which, the cartridge Bis |ocked 85 by the rotary nmenber C. A guide
portion 60b is provided in the cartridge B. By rel easing the cover
13, the rel easing nenber 19 noves the | ogking nmenber (unshown) to the
position which is not engaged wwth 5 the guide portion 60b. By this,
only in the cartridge Bl which is positioned in the waiting position
HP, the engagenent with the rotary nenber Cis released. Therefore,
the user can gesipharaiheuchece iR grceret AGO0golar yunepiriedC by
(Figure 17, Figure 18). As has, 10 been descri bed herei nbefore, the
cartridge B hi8et RETGUIaE DRRF I OG-8 (GéFAYLa6I BRRtipn) nedla.
direction per%ﬁndkcular to t?e di éftion gf the axis Ll Qf t he
devel opi ng r ol P& °T36 1P Rt TR nd P Aitef PoR 1 6F UdRT P 3D 1 r ol | er

110). 1545 shawaahDoFLauteayy Wath (e USSE SBULSLLRE. CAURed 14

e
projection 13 vided on t cover 13°rotates the rel easi ng nenber

19 countergl ogkwiaek¥. pRyvides widie iRl Q@&is@ggaaﬁbgbrﬂﬁoﬁngﬁgae,s ‘the
| ocki ng menber (unshown) with the guide portion 60b. 20 Accordingly,

when the coveend#i3ths sbobndtdearxasdriiidge 1B7bs | Dekdte taadehechadt ahy
menber C. When interlocking SWis in the ON state, all of the
cartridges B €BupBidngnbbht eel meuntrd rtot &he Anabde cfatle| grekied. 4 For
this reason, the trouble that the drivin% nechani sm of the 25 nain
assenbly A un?RfefPfoRarFioRtiiRegodetsfoildda assBraytirnid nin

cartridge B (BL.B) unlocked, . +ion 1602 the coupling 150 is
10 revolvable substantially.

While the portion-to-be-regulated 1503 is
positioned in the permitting portion 160b2, in the
coupling 150, a gap is provided between the pin
{rotational force transmitting part) 155, and the

15 rotational force reception surface (rotational force
transmitted portion) 147h for receiving the rotational
force from the pin 155 so that it is revelvable
substantially. The pin 155 is movable relative to the
receiving surface 147h. In the rotational direction of

20 the coupling 150, the pin 155, and the receiving
surface 147h contact with each other. The coupling 150
is provided at the end of the cartridge B.

More particularly, mp in the coupling 150, a
gap is provided between the pin (rotational force

25 transmitting part) 155, and the rotational force
reception surface (rotational force transmitted

portion) 147h so that it i1s revolvable substantially



The nounting of the cartridge Bto the nmain 86 assenbly A wll be
descri bed. As shown in Figure 18, when the user grips the
handl e 54,. an orientation of the cartridge Bis determ ned in general
by a gravity center of the 5 cartridge. This orientation is near to
the orientation required when the cartrig?e B passes through the
openi ng 30 provided in an upper portion the main assenbly A The
cartridge, b is provided with an elongated 10 cartridge side guide
60b, and a shaft portion 60a at the end with respect to the

| ongi tudi nal dhregéi oraed tald HkgeoBridavebopingedwldtdd 1505) is
(Figure 2). The cartridge Bis provided with an el ongated cartridge
si de gui de 61ppshntomedhiad ttipomteron tGiagapotheont h@tb2l5 rbagpiwdi nal
end (Figure 3). The shaft portions 60a, 6la are co-axial with the
axis LI of thérdegeleoprhgionsd éransoitThagdshart) pb?liiehsog@®land the

gui de 60b are provided on the outside surface of the supparting
menber 157. TRelahhfe tHHS Jirtétaorad FHEC§U¥%%G%EH”?GP £&@<Fr ovi ded

A T T S S R i PSSR L
l'ongi tudinal epdational direction in which the coupling 150 rotates,
the pin 155, and a rotational force reception surface
147h contact to each other. The pin 155 transmits the
rotational force received from the drive shaft 180 to
10 the developing roller 110 through the rotational force
reception surface (rotational force receiving portion)
150e. The pin 155 is provided on the coupling 150.
The rotational force reception surface 147h is
provided inside of the gear 147 as the rotatable
15 member.
(8) Mounting and demounting method of developing
cartridge relative to color electrophotographic image
forming apparatus main assembly

Referring to Figures 17-19, the mounting and

20 dismounting operation of the cartridge B relative to
the main assembly A will be described.

Figure 17 is a sectional view i1llustrating a
developing cartridge mounting and demounting waiting
position (waiting position) HP that the rotary member

25 € is shifted by a predetermined angle phase from a
developing position DP. The rotary member C takes the

walting position HP (home position) except during the



portion, and the other end where the cartridge B is 25 nopunted.

The main assenbly A is provided with the main assenbly guide 17
(Figure 19, (a) and (b)). The main 87 assenbly guide 17 is omtted
for the sake of sinplicity in Figure 4, and Figure 17. In
nmounting the cartridge B to the rotary ngpber C, the shaft portion
60a fixed to the opposite 5 ends of the cartridge B is guided on the
regulation rib 17a of the main assenbly guide 17, and the shaft
portion 6la is guided on the regulation rib 17b of the main assenbly
gui de 17 (Fi gdrgelopiay)orasashoin and FhgurPeuldipg) and ndl syier: e

cartridge B noves into 10 the rotary nmengber C,froma guide 17, .the
free engs of PRETYhLIAR %6b?a%ﬁ§}4ﬁﬁ %b(PE?B4én@§g§ﬂ%ﬂtgﬁf{¥94}ﬁ¥tguide
grooves C2 (Fi.gu 19 (b). ). of _-the rot ggmggg Ip this.state,
when t he userlgn%g?tgoéﬁ%l%%?cgkiEhggn%%%?lng |?§%pﬁgﬁ; F%é%agﬁ

cartridge B igyppvedsiatordde Jostaal brmeRbelefe1bPiddi SodBRE . the

cartridge B is nounted t0 a nount position. In this case, the shaft
portion 60g and tbBetsbafiiipdidigysiGlanare positioned to the

positioning portion (unshown) of the rotary nmenber C. In other words
the cartridge B is pd3iet momedifQ &ondtdenomitirgs sgrehlarianonft hkebasi s
of the devel oping roller 110.
cartridge B relative to the rotary member C is carried
out by the user in the state that the rotary member C
is rest at the waiting position H.
10 In the mounting and demounting of cartridge B
(B1-B4) relative to the rotary member C, a cover 13 is
first 6pened. By this, the user can mount and demount
cartridge B (B1-B4) relative to the rotary member C.
Figure 17 is a sectional view illustrating the-sﬁate
15 that a yellow cartridge Bl among the four cartridge s
B is positioned in the waiting position H. The cover
13 is opened. The cover 13 is operated interrelatedly
with an interlocking SW (unshown). More particularly
by releasing the cover 13, the interlocking SW is
20 rendered into OFF state to stop the drive in the main
assembly A. Designated by 19 is a cartridge releasing
members (Figure 4, Figure 17). The releasing member 19
operates a locking member {(unshown) for locking the
cartridge B in the rotary member C. More particularly
25 the locking member (unshown) engages by the releasing

member 19 with a guide portion (portion-to-be-locked)

60b (Figure 19), by which, the cartridge B is locked



In the case where the cartridge B is dismunted fromthe main

assenbly A,

the reverse operation is carried out.

descri bed above, the cartridge B is nounted in the direction crossi
with the longitudinal direction of the cartridge Bto rotary 88
menber C (accommodating portion 130a). The drive shaft 180 is

di sposed at the longitudinal end of the

%tary menber C. Therefore,

the drive shaft 180 and the coupling 150 engage and di sengage the
cartridge B 5 nounted to rotary nenber C (accommodating portion 130a)
relative to egghtid hestamnthdipaFOC. NOA i quidie pdirt@ehi @obsubst antial |y
perpendi cular to the direction of the axis L3 of the drive shaft 180
i n response tpréohidedtiat itdre cfarthédget Br y Bemedrea@ingOkheaddver oh3,
the rotation axis of the rotary nenber C of the present enbodi nent

swi ngabl e. ( 9¥hSwWr s g S MeIREETr & Qofioues etibdi HRFEdIa Megyst

(devel oping d

structure of
5

10

15

20

25

Then, referrin re 20-Fi qure Swigne 15

DHBS T v e POE PP 18 Bt (T, Shiags
the guide portion 60b. By this, only in the cartridge
Bl which is positioned in the waiting position HP, the
engagement with the rotary member C is released.
Therefore, the user can dismount the cartridge Bl from
the rotary member C (Figure 17, Figure 18). As has
been described hereinbefore, the cartridge B has the
guide portion 60b for being guided in the direction
perpéndicular to the direction of the axis L1 of the
developing roller 110 (longitudinal direction of
developing roller 110).

As shown in Figure 4, when the user‘shuts the
cover 13, the projection 13a provided on the cover 13
rotates the releasing member 19 counterclockwisely. By
this, the releasing member 19 engages the locking

member (unshown) with the guide portion 60b.

" Accordingly, when the cover 13 is shut, the cartridge

B is locked to the rotary member C. When interlocking
SW is in the ON state, all of the cartridges B {(B1-B4)
mounted to the rotary member C are locked. For this
reason, the trouble that the driving mechanism of the
main assembly A unintentionally starts can be avoided
assuredly with cartridge B (B1-B4) unlocked.

The mounting of the cartridge B to the main

25By the structure

ng

is



The Figure 20, Figure 22 and Figure 23 are front views (a) of the
drive transm ssion nechanism as seen fromthe drive shaft (180)
side. (a) of Figure 20 illustrates the state that the devel opi ng
roller 20 110-1 of the cartridge Bl is positioned in the devel oping
positi on DP whi ch opposes to the photosessitive drum 107. Figure 21
is aright side view of the cartridge shown in (a) of Figure 20. In
(a) of Figure 22 and (a) of Figure 23, by the rotation 25 of the

rotary Cin the direction X4 fromthe state shown in Figure 20, the
cartridge 81 PSSERPLYpbsYitb\RE SFAGHIPES ract ed position 18Y, and a

pre- 89 devel opnent retracted pasitio 8 esphectivel .The % ame
171 shown in Figure >F isshor‘fcr)lt P E‘JgW%'E%%’ iz'?]hegna)s&oef uF'z’legru é’lgﬁ,t ‘z%) of

Figure 22, ang.(a)e¢0bs Fi ghr & Zditatn! banther chekt;d04as fhe transter
roller 104j, the 5 coupling 150, and the drive shaft 180 shown in (a)

of Figure 20, géa)rrain&d ok egaddar AN @) gebvikgueener ase td
illustrated in Figure 21. (b) of Figure 20, (b) of Figure 22, and (b)
of Figure 23 anetptdgpectlhics viréwstabsosern feam tdehi) cdriientashaht
(180) side in the states of (a) of Figure 20, (a) of Figure 22, and
(a) of Figurergguiredpeken vidtg caninigiese Byvpagsest herewdhatiish anong

t he
opening 30 provided in an upper portion of the main

assembly A.
The cartridge, b is provided with an elongated
10 cartridge side guide 60b, and a shaft portion 60a at
the end with respect to the longitudinal direction of
cartridge B (developing roller 110,) (Figure 2). The
cartridge B is provided with an elongated cartridge
side guide 61b, and a shaft portion 6la at the other
15 longitudinal end (Figure 3}. The shaft portions 6&0a,
6la are co—axial with the axis L1 of the developing
roller 110. The shaft portions 60a and the guide 60b
are provided on the outside surface of the supporting
member 157. The shaft portion 6la and the guide 61b
20 are provided on the outside surface of a side member
139.

The rotary member C is provided with a rotary
member side guide C2 at the one longitudinal end
portion, and the other end where the cartridge B is

25 mounted.
The main assembly A is provided with the main

assembly guide 17 (Figure 19, (a) and (b)). The main



coupling 150,

the regulating portion 160, and the drive shaft 180 is

shown. 15The drive transm ssion nechani smshown in Figure 20-Figure
23 sequentially nmoves the each of four cartridges Bl-B4 supported on
the rotary nmenber C to the devel opi ng position DP which opposes to a
phot osensitive drum2 by rotating the rofary nmenber C. 20 The
structure of the drive transm ssion nmechanismw || be descri bed.

A driving gear

172 is supported on a shaft 107 supported rotatably by

the main assenbly A rotatably. A gear 172 receives the rotational
force from nodoseMbPp(glridd Ng seubaelrted fotatiee sake of The a
rotational -driving-force-transmtting mechanism ML for transmtting
the rotationasifipliteity iNFigwegdar 2a0d2Ftgenethe. notor Mis a gear
train, for exanple, a belt with the gear tooth, but any structure
that can transmt thé?r BPRRFHRGI EHOrF G- 998ab €° BheaF?ta®s is a
sw ngabl e nenber, sw

particularly @%%p%aéf%ﬂﬂh%é&@&%ﬁ%%%&?%gbé?%?ﬁﬁ%&%gxgﬁgggg%%ﬁéitgbre
rotatably by Lhg, %@féhel%rr&rr%'g@(eg 28 Lheabedy f%rgafﬁfgeﬂghfl;atmﬁ

one-end portion of an armsprin

conmpression . s or exanple),

and (elastic pptef7aldr 194 imkin assembly guide 17, and the shaft

portion 6la is guided on the regulation xib 17b of the

main assembly guide 17 (Figure 19 (a)). As shown in

Figure 19 (a), and, when the cartridge B moves into

10 the rotary member C from a guide 17, the free ends of

the guide 60b, 61b bring into engagement with the

guide grooves C2 (Figure 19 (b} ) of the rotary member

C.

In this state, when the user imparts the force in a

mounting direction, the cartridge B is moved into the

15 rotary member C. In this manner, the cartridge B is

mounted to a mount position. In this case, the shaft

portion 60a and the shaft portion 6la are positioned

to the positioning portion (unshown) of the rotary

member C. In other words the cartridge B 1s positioned

20 to the main assembly A on the basis of the developing

roller 110.

In the case where the cartridge B is dismounted

from the main assembly A, the reverse operation is

carried out.

25

By the structure described above, the cartridge

B is mounted in the direction crossing with the

longitudinal direction of the cartridge B to rotary



10 nmounted to the free end of the other end portion of the arm 103
whi ch supports the rotary nenber C rotatably, and the other end
portion of the armspring 104 is fixed to the main assenbly A By
this, the arm 103 receives an urging force (elastic force, and 15
rotational force) about the axis of the ghaft 107 by the elastic
force of an armspring 104 in the direction (Figure 20, Figure 22,
Figure 23) of the arrow A As has been stated in the foregoing, the

rotary 20 nenber C supports four cartridges B ﬁBl- B4q{), and is
supported rot BEBBEY ©n(2EOHIAATRT PRHTRCE dafder, thfe ddrer shgétn

is mounted t he .r ot . Th l.i 15 50-1-150-4 f
!the c;rt ri dggca)1 O?B%?éi%g%ns I‘Fﬁ{ H’g‘er Ogﬁgg%#@ﬁr’lﬁlgg %ngué)%o?q}es rpcétoeir ctg
f t he 25 t b i 0 j , i . B
L ey o SERBYLETOAndelde U Enlucigubfiad® 1 d QP chd) . B

uni ntegral wi EB%E%@O&@@ Yer®delard (A seBbabBetpouphivgidRd B
(150-1-150-4). re particularly, the transm ssion of the rotational
force is possibhatbaonnpt het sy weerslaf t© 18 chanedat fhggeoB: (@il - B4) .
The cartridge Bl is provided with a coupling 150-1. The 5 cartridge
B-2 is provi déd0adt hedatdwgpl imgeakd0-cXhex,candr bigeoBBnd sipridvd ded
with a coupling 150-3, and a cartridge B4 is provided with a coupling

150-4. The codpFPA§sChavebsNEialict Meg®esrirrarTt bOt WRe HiifiSHE™M 50
described aboyve. 10The. rofary. menbey ,CJ g RLovidgd; wiLh a gear,
the rotation of the rgtary member C.
10 In addition, the rotation axis of the rotary
member C of the present embodiment is swingable.
{9) Switching structure of developing cartridge
(developing device) .
Then, referring to Figure 20-Figure 23, the
15 structure of the rotary member C will be described.
The Figure 20, Figure 22 and Figure 23 are
front views (a) of the drive transmission mechanism,
as seen from the drive shaft (180) side. (a) of Figure
20 illustrates the state that the developirig roller
20 110-1 of the cartridge Bl is positicned in the
developing position DP which opposes to the
photosensitive drum 107. Figure 21 is a right side
view of the cartridge shown in (a) of Figure 20. In
(a) of Figure 22 and (a) of Figure 23, by the rotation
25 of the rotary C in the direction X4 from the state
shown in Figure 20, the cartridge Bl is in a post-

development retracted position 18Y, and a pre-



portion (rotatable supporting nenber gear) 102a, which is extended
along the circunferential direction which is the rotary menber C. The
gear portion 102a engages with the driving gear 172. In other words,
the rotary 15 nmenber Cis rotated in the direction of the arrow X4 by
the rotation, in the direction (Figure 20, Figure 22, and Figure 23)

of the arrow A, of the driving gear 172.8gAnd, the rotary nmenber Cis

st opped by the stoppage of the rotation of the gear 172. 20A
regulation roller 105 is supported rotatably by a roller hol der- 106

provi ded on t hgvaBbphnass erdlnaAedTBesieguvhal 8Dn rodpart i .S Bhe
regul ati on menber for regulating the swinging notion of the rotary
menber C. ThefnanselTediodwonn didutrke2issar edt r ot lustormtsscdusda2s5 of
a high friction coefficient can be acconplished if the surface |ayer
of the regul apfoRigwte 620,108 ) ©fa Figbper 2B ay@rdwhd kPhdsi®itgstiei ty.
92 Aroller 105 has an_el astici

ty, i t t gt ahl
shaft 106a setbfetf3niisdedPsit é‘i‘r'n?fré e:'azgﬁgfg‘;ﬁfo £ %qujt'yfgéaa

supporting the roller S ended_in I i t.he rqtation 5
axis of the rS?BQ%/lIh%n#e)(f’ éncﬁ\ﬁer‘? t%ﬁgvfa of gfgi%/@rr%%)eyfﬂ&é}]r oltmat(eag, %{fhe
roller 105 is n d rti98 1dlesAGhh.pfe tHhre ;gam 101
as wll be degg(?fﬁé?[ﬁer%aéi))ng%‘fgirlbtﬁg%bggfo,taat egl‘.)lA can%hj(roetat agl e
menber) 101 i §ot0f B @sk AD:-ddtiegrakyewetih the rotary nenber C

(qui di ng nenber).
(b) of Figure 20, (b) of Figure 22, and (b} of
Figure 23 are perspective views, as seen from the

10 drive shaft (180) side in the states of (a) of Figure
20, (a) of Figure 22, and (a) of Figure 23,
respectively. In these views, the relation among the
coupling 150, the regulating portion 160, and the
drive shaft 180 is shown.

15 . The drive transmission mechanism shown in
Figure 20-Figure 23 sequentialiy moves the each of
four cartridges Bl-B4 supported on the rotary member C
to the developing position DP which opposes to a
photosensitive drum 2 by rotating the rotary member C.

20 The structure of the drive transmission mechanism will
be described.

A driving gear 172 is supported on a shaft 107
supported rotatably by the main assembly A rotatably.
A gear 172 receives the rotational force from motor M

25 (driving source) to rotate.

The a rotational-driving-force-transmitting

mechanism M1 for transmitting the rotaticnal force to



The cam 101 includes the contact portion 10le-101h contactable to the
roller 105, and the spacing portion (contact rel easing portion)

101a- 101d which is not contacted to the roller 105. The spacing
portion 10la- 15 101d is a recess which has the substantially sane
configuration as an outer configuration g§ the roller 105. The
contact portion 10le-101h, and the spacing portion (recess) 10la-101d
are alternately disposed along the outer surface of the cam 101 at
the 20 substantially regular angle intervals as seen froma_ rotation
axis 101li of the gaar1bi2 fipmn 1toirs Myl §vpdedant L¥RE enfPi t h

respect to the |ongitudinal direction of the rtridge Bl-B4
supported on EK&™PLEary 9é;ﬁxﬂlqa Qﬂﬁdgﬁﬁri§°PﬁSeg aF WY S Y Car y

25 member C. Th i i 13- 101d. i ey
recggs ?L each8F £ Eﬁ§%§%¥¥”€%% ek Upad ﬁ?%gé ﬁ%suégéﬁg' e

nore posi tions al ong r'ot at 1 onal

direction X4 (Figure a0, fi §08€1225 & O SHE3Infbdhewaagud®d. The

recess is provided with an inclined surface 101m whi ch ascends toward
an upstreag sikdppbEBH ab @ oMS tnigiaasiséab 1iyn Al heMaips tppamcsildelyi th 5
respect to the rotational direction X4. By providing the inclined
surface 101m ¢Regune-20d goguren 2% thiegare 28, ishsvppdetedrtri dge

Bl -B4 separates in the direction crossing with the rotational

direction in actatdbheebwi the thaftotldi & o3 defeor ot af oSS

171. The one-end portion of an arm spring (compression .
spring, for example), and ({(elastic material} 104 is

10 mounted to the free end of the other end portion of
the arm 103 which supports the rotary member C
rotatably, and the other end portion of the arm spring
104 is fixed to the main assembly A. By this, the arm
103 receives an urging force (elastic force, and

15 rotational force) about the axis of the shaft 107 by
the elastic force of an arm spring 104 in the
direction (Figure 20, Figure 22, Figure 23) of the
arrow A.

As has been stated in the foregoing, the rotary

20 member C supports four cartridges B (B1-B4), and is
supported rotatably on the arm 103. In this manner,
the cartridge B is mounted to the rotary member C. The
coupling 150 (150-1-150-4) of the cartridge B (Bl~B4)
which the rotary member C supports projects from the

25 rotary member C (Figure 20, Figure 22, Figure 23). By
this, the rotational force is transmitted from the

drive shaft 180 unintegral with the rotary member C to



10 the operation is carried out snoothly. Mre particularly, in
response to the rotation of the rotary nmenber C, when the cartridge
B1-B4 separates in the radial direction (radial direction) of the
rotary nmenber C fromthe devel opi ng position DP, the snmooth 15
novenent is carried out. Simlarly, the recess is provided with an

i nclined surface 101n (Fi gure 20, Figuré”22, Figure 23) | owered
toward the upstream side fromthe downstream side, in the downstream
side with respect 20 to the rotational direction X4. By providing the

inclined surfage dQignindhemot hesoantisoge) BliB4enpuesitcilahby, the
direction crossing with the rotational direction X4 toward the
devel opi ng posstdnsnn 3R drn odc cbedantet ivwhdl t hergotiat ipossdblehérent ary
menber C, 25 it can be noved snoothly. In other words when the
cartridge Bl -Bde mbvies ishafite 188dfal carkeedsdrP (BldiB4) -di Feetion) of

the rotary nenber C toward the 94 developin Siti DP i
accordance-mﬁ?@F??ﬁ??%n@%i%?nPSPVﬁH@dr%fEPyadg ic) qgﬁéISNSQFﬁ

novenent i s carried, ou The cam.1l i S, [.0tat int ¢ &l Lth the 5
rotary rrerﬁ)ercﬁftjﬁyd(%%é_goﬁfgagfogérg clio’?ll;l]glég %Ogl tlarlé‘t%?r}got %’2“3

regul ation rollgr {JROWALIOR BEHRER) w105, a thsugliave] asiong, r ahkies

110-1 of the cartridge Bl is spaced fromthe photosensitive drum 107.
When anot her &9a8@tdgd 4t 118N piBHhided101th cONEARI IS o 15106 410 The

regulation roller 105, it separates fromthe
couplings have the structures similar to the coupling
150 described above.

10 The rotary member C is provided with a gear
portion {rotatable supporting member gear) 102a, which
is extended along the circumferential direction which
is the rotary member C. The gear portion 102a engages
with the driving gear 172. In other words, the rotary

15 member C is rotated in the direction of the arrow X4
by the rotation, in the direction {Figure 20, Figure
22, and Figure 23) of the arrow A, of the driving gear
172. And, the rotary member C is stopped by the
stoppage of the rotation of the gear 172.

20 A regulation roller 105 is supported rotatably
by a roller holder 106 provided on the main assembly A.
The regulation roller 105 is a regulation member for
regulating the swinging motion of the rotary member C.
The noise reduction, and the assured rotation because

25 of a high friction coefficient can be accomplished if

the surface layer of the regulation roller 105 is a

rubber layer which has elasticity.



devel oping roller (110-1-110-4) of the cartridge (El - B4)

phot osensitive drum 107 (Figure 22, Figure 23). As shown in
Figure 21, the can (rotatable nenber) 101 rotary nenber (rotatable
supporting 15 nenber) C, the arm (sw ngabl e nmenber) 103, and the
regulation roller (regulation nmenber) 105 are di sposed at each of the
one | ongitudinal end portion, and the other |ongitudinal end portion
of the cartridge Bl. The states shown in Figures 22 and 23 are the 20
states in which the rotary nenber C rotates as will be described
herei nafter. However 2 ir®ldgdi £Pénhashan stid ¥si SHomn ¢ Fﬁgures 22 and

23 th tate that th f nb t
'S [Nt retractiBROBLSHFOrALTTe PY o TR acPBA POSTETORY és%*
position in mhhch none oflﬂpﬁhggrt hgggﬁaE% f@sg ﬁﬁ%ﬂi

devel opi ng operatlon |gures 2 and In't |s state

any of devel OQb.ﬂLQer%osOié e 5t ksl 1111%a4:aQQem0%1€Hnﬁl@étré@aﬁﬂﬁ1
photosensitive drum 107. For exanple, in Figure 22, the devel oping

roller 11051 axikNoEhehé efsedt ©dnad@sdd icQn #i8oh athd hﬁ)tde(t\w&teﬁ'rMm si de
of the roller 105. 5 Simlarly, in Figure 23, the developing roller
110-1 is in thetrtesactiee pokidr dM5184 aonthetagsteeanssiidectof the
roller 105. In the retracted position, the roller 105 supports the

| ower portionpertine ioiari0Hemierthe igemt R8loAs- Eﬁhlp%?t¢%ﬁPr49?d

ition, th
additio t eherelnafter to be rotated.

A cam (rotatable member) 101 is rotated
10 integrally with the rotary member C (guiding member).
The cam 101 includes the contact portion 101e-101h
contactable to the roller 105, and the spacing portion
{contact releasing portion)} 10la-101id which is not
contacted to the roller 105. The spacing portidn 101ia-
15 101d is a recess which has the substantially same
configuration as an outer configuration of the roller
105. The contact portion 10le-101h, and the spacing
portion (recess) 10la-10ld are alternately disposed
along the outer surface of the cam 101 at the
20 substantially regular angle intervals as seen from a
rotation axis 101i of the cam 101. The cam 101 is
provided at the end with respect tc the longitudinal
direction of the cartridge Bl-B4 supported on the
rotary member C, and it is integral with the rotary
25 member C.
The spacing portion 101a-101d is provided as a

recess in each of two or more positions along the



10 roller 105 supports the lower portion of the rotary nenber Cin
the other end portion. By this, the rotary nenber C which supports
the cartridges Bl1-B4 is restrlcted in the swinging notion by the
roll er 105. The retracted position 18Z is the position which is 15
the sane as the waiting position HP desc gbed above. As shown
in Firgure 20, on the other hand, and the"roller 105 opposes in the
state that it separates fronlthe bottom surface of the recess
(spacing portion) 10la in the state that the developing roller 20

110- 1 cont act sot®tidreaphiitresensint kve (Bigorda 070, Thigust @2 iFdgtihe
state that the cartridge Bl is positioned in the devel opi ng position
DP. In this s2aleof atlevaimodiolg D¢ ereqsiss 2 scemoaddsdt githean

phot osensitive drum 107, and the roller 105 separates fromthe bottom
25 surface of lachiresSunfase $0AM whigh %ﬁ%QQQﬁI%ﬁW%HﬁSQQeﬁgﬁéF@meron1

t he bottom surface_of a recess 101c this state. .In addit he
rol l er 105 sgﬁh St EECT 1% Ow@§%Fﬁ8mb8fa8h1%ﬁr ePQﬁtrean§é§%0?6E§

this state |pgLber words (B2 638 101,9pacesd o Lbg peoylathen

roll er ustrate the state d

devel oprent, mgrﬁh@lirt@d rAdratel0B1is (PO§HEL OXEd za_-s:l;@@erztz to a
recess 10la (- 101d). And, the recess 10la (- 101d) 'S p05|t|oned o)

that the rollpigdss, 23muidﬂma cam t@ttdddget BTeBY antpamsdtiesedchtbeher.
Accordingly, the arm 103 urged by the elastic force of 10 the spring
104 urges t hedintariomemssi@y madh thesrotatiepdlordaqcdligst ia force)
provi des a contact pressure between each of the devegpgpv%ﬁrollers

d

(110- 1- 110- ﬂ‘yC%ﬁféﬁft%‘ﬁﬁ@tG%n§PFP*v‘éoaraﬁnﬁfbe/ IO A g Gear 172
recei ves the ﬁ%a%é$ A%?f%g%%eﬁgéﬁagug sﬁg%€h bﬂgr tate in the

di recti on*%f een des I er ei nbef ore,

the rotary ”E,ggﬁil&d 1ot "?LtneQ‘e#E nh@s dhresdi o ofi dheanhew X4. The
cam 101 provided on t e rotary is alsg rotated in the
direction of pdgasymumpé C, when the cartridge B1-B4 separates in
the radial direction (radial direction) of the rotary
member C from the developing position DP, the smooth
15 movement is carried out.
Similarxly, the recess is provided with an
inclined surface 101n (Figure 20, Figure 22, Figure
23) lowered toward the upstream side from the
downstream side, in the downstream side with respect
20 to the rotational direction X4. By providing the
inclined surface 101n, when the cartridge Bl-B4 moves
in the direction crossing with the rotational
direction X4 toward the developing position DP in
accordance with the rotation of the rotary member C,
25 it can be moved smcoothly. In other words when the

cartridge B1-B4 moves in the radial direction (radial

direction) of the rotary member C toward the



20 integrally with the rotary nenber C. Figures 22 and 23 show the
state in which the rotary nmenber C rotates by receiving the
rotational force of the driving gear 172. In Figure 22, the

devel opi ng operation finishes in the cartridge El, the cartridge B
retracts fromthe 25 devel oping positiongPP to the post-devel opment
retracted position 18Y, and the cartridge B-2 noves toward the
devel oping position DP fromthe pre- 97 devel opnent retracted
position 18Z. Simlarly, in Figure 23, the devel opnent finishes in
the cartri dgedezelenéngapesi v BP rist RECOSIER6M YhEL deve| Bphatg on
position DP to the post-devel opnent retracteg position 5 18Y, and the
cartridge Bl RbvERSt BARFEY t™ &rofitg SPESTRI BRVERCPET ohf tFrried
pre-devel opnent . retracted position 18Z. In addition, the rotary
menber C is pP8Yided with the gear portion (rotatable supporting

nmenber 10 gear) 102a-9p the %&e&spfgw@@ayint% AN 1983k he

(sw ngabl e nmenber gear) 172 is provided co-axially with the rotation

axis 103a of tBeaaymnd@Ser By. t WiySthkheogeast 1yt iasrd Idie gear portion
102a are engaged wth each other. Therefore, even while the arm 103

15 swi ngs, theogeactin@, tanal tdpilgddionpaotiion 10@aubaeieh iegrgdm t he
engagi ng state with each ot her. The rotation axis 103a is the

axi s of a shaflf5172heviieeel eribpbricsl keie 140ad 272thot adabridgertil shaft

172a i r ' -
ats secu ?g'¥p22§§df§§ht€§2tﬁﬁ*@i&ﬁﬂﬁtizé dgﬂg f&g. When

another contact portion 101f - 10lh contacts to the
10 regulation roller 105, it separates from the
developing roller (110-1-110-4) of the cartridge (Bl-
B4) photosensitive drum 107 (Figure 22, Figure 23).
As shown in Figure 21, the cam (rotatable
member) 101 rotary member {rotatable supportiné
15 member) C, the arm (swingable member) 103, and the
-regulation roller (regulation member) 105 are disposed
at each of the one longitudinal end portion, and the
other longitudinal end portion of the cartridge Bl.
The states shown in Figures 22 and 23 are the
20 states in which the rotary member C rotates as will be
described hereinafter. - However, in addition, the
states shown in Figures 22 and 23 are the state that
the rotation of the rotary member C is at rest is in ¥
retracted position. Here, the retracted position is
25 the position in which none of the cartridges Bl-B4
carries out the developing operaticn. As shown in

Figures 22 and 23, in this state, any of developing



20 of the arm 103 is nounted rotatably to the shaft 172a. As
has been described in the foregoing with Figures 20, 22 and 23, the
elastic force (urging force) of the spring 104 press-contacts the
devel oping roller 110-1 to the photosensitive drum 107. By the 25
rotary nmenber Crotating fromthis state9 a press-contact state

bet ween the developing roller 110-1, and % he phot osensitive drum 107
is released. And, when the 98 press-contact state is rel eased, the
urging force of the spring 104 press-contacts the cam 101 to the

rol l er 105. Byolhéss 1he-vamolQl deaRcbecasssacedty wontacted to the
roller 105. 5The outer surface other than the spacing portion
(recess) 10laphOfidsdfditivea Rrwpoddct Paw texanpl@Ele-Lb0Fhgooat aet ed by

the roller 105 as described above. In the state that the contact
portion 10le- Ebehdevntering tioliliges AdPrérizobn e Li%aq'¢de B1- B4

b S IR Rl R
e PhotosensLURYFL AT A0kl b5, UeYE! BalatoPRY oMo Tgocant act
is in the retracted position 18Z at the upstream side
of the roller 105. In the retracted position, the
roller 105 supports the lower portion of the rotary
member C in the one-end portion. In addition, the
10 roller 105 supports the lower portion of the rotary
member C in the other end portion. By this, the rotary
member C which supports the cartridges Bl-B4 is
restricted in the swinging motion by the roller 105.
The retracted position 182 is the position which is
15 the same as the waiting position HP described above.

As shown in Figure 20, on the other hand, and
the roller 105 opposes in the state that it separates
from the bottom surface of the recess (spacing
portion) 10la in the state that the developing roller

20 110-1 contacts to the photosensitive drum 107. This
state is the state that the cartridge Bl is positioned
in the developing position DP. In this state, a
developing roller 110-2 contacts to the photosensitive
drum 107, and the roller 105 separates from the bottom

25 surface of a recess 101b. Similarly, the roller 105
separates from the bottom surface of a recess 10lc in

this state. In addition, the roller 105 separates from



15 are alternately di sposed along the rotational direction of the cam
101 (rotary nenber C). A distance L10 between the spacing portion
10l1a-101d, and the rotation axis 101li of the cam 101 is shorter than
a distance L2 between the contact portion 10le-101h, and 20 the
rotation axis 101li of the cam 101 (Figuregg22, Figure 23). \Wen the
cartridge (B1-B4) is noved to the devel oping position DP, a
controller (unshown) blocks the rotational force of the driving gear
172 so that the rotary nenber C stops the rotation. The cartridge 25
Bl reaches thé&hgebetbphnirpbrte ioh DEeceré d8vel pi ALs ottare-11601 (-
110-4), and the photosensitive dr 107 press-contact to each other
inthis devel85PE§ W@égidgﬁ?i?ﬁp )L E§a§ﬁ8m%rPﬁ g#ﬁuf%gfiﬁtﬁqptrns
state, the ro&%g «10p,0pposes i'n the state of being away fromthe
spaci ng portion grecess) 101b (-101d) of the cam (101). In other

words the spacing porgii@Rel0dl (rq191d)11@Mdaxd had Q@ &02iaKe

spaced. Wil e repeating such an operation, the cartridges Bl-B4
sequential by gevelbpméhe, davetoim "hePesillieen1DB. iknpbhisiendddi nent,
a gap G (Figure 2) between the roller 105 and the bottom surface of
the recess l1l0iBjasetnhetspacrexegoridlen (i-s 100dapprand, Lienmecesst his
manner, in this enbodi nent, the rotary nenber Cis provided with the

cam 101 whi ch1f43 {hel@bhi akt protitigiietose- thah, thAdrehkespdting
portion 101a-%g%dtkgtg $a16y’déug£g'g%nqghg %i%gn2g¥hpb{§erru
Accordingly, the arm 103 urged by the elastic force of
10 the spring 104 urges the rotary member C. And, this
urging force (elastic force) provides a contact
pressure between each of the developing rollers (110-
1- 110-4) and the photosensitive drum 107.
The driving gear 172 receives the rotational
15 force from the motor M to rotate in the direction of
the arrow A. Then, as has been described hereinkefore,
the rotary member C is rotated- in the direction of the
arrow X4. The cam 101 provided on the rotary member C
is also rotated in the direction of the arrow X4
20 integrally with the rotary member C. Figures 22 and 23
show the state in which the rotary member C rotates by
receiving the rotational force of the driving gear 172.
In Figure 22, the developing operation finishes in the
cartridge Bl, the cartridge Bl retracts from the
25 developing position DP to the post-development
retracted position 18Y, and the cartridge B-2 moves

toward the developing position DP from the pre-



15 provided with the roller 105. By this, only by rotating the rotary
menber C, cartridge Bb-B4 (developing roller 110-1-110-4) can be
contacted, and spaced relative to the photosensitive drum 107 while
carrying out the planet novenent of the cartridge Bl - 20B4. Here,
referring to Figures 20, 22 and 23, thesgescription will be nmade as
to the operation of the coupling 150. In'the case where the cartridge
Bis in the 25 pre-devel opnent retracted position 18Z (Figure 23),
the coupling 150 is in the pre-engagenent angul ar position by the

el astic forcedefeldimmety iregrh29ed1pOs teser i bexl. aBameléFlguren 23). As
shown in (b) of Figure 23, at this time, the portion-to-be-regul ated
150j cont act sFiguide? hodihe dreivedopoent ofinbdiss dfn tthe sectmmddati ng
portion 160b so that the angular 5 position of the coupling 150 is
restricted. |BdotHea qur%dtgﬁeBéoEﬁEFﬁ@t%S@rqr% thes devedeaits t he

re-engagenent angul ar_position. In this manner, the internediate

D ort i on 3500 BPS TP L Qo G ¢ Mo BOP L Or BECBIF L e SHERSre PRECELOE ¢ he
spring 159 | his er . i i th
oortiontc ber bt T FartaitE BPLRYeY tiheid ali0BRvaRebEAS LD

by the elastig,{orss &fp iMemSRhkNBrdSevéihndiie ddidlidtieng direction
of the coupling 150 1s restricted toward the pre-engagenent angul ar

position in thesidisd atsx .t hat the portion-to-be-regulated 1501 is
positioned by the positioning portion 160bl. Therefore, the coupling
150 inclines to the pneadagbiemertheampiioay poesberof by pyrvidesstic
force (Figure 23). In this state, the rotary nmenber C rotates in
with the gear portion (rotatablé supporting member
10 gear) 102a on the outer periphery. A driving gear
(swingable member gear) 172 is provided co-axially
with the rotation axis 103a of the arm 103. By this,
the gear 172, and the gear portion 102a are engaged
with each other. Therefore, even while the arm 103
15 swings, the gear 172, and the gear portion 102a are
always in the engaging state with each other.

The rotation axis 103a is the axis of a shaft
172a which supports the gear 172 rotatably. The shaft
172a is securedly fixed to the body frame 171. The end

20 of the arm 103 is mounted rotatably to the shaft 172Za.

As has been described in the foregoing with
Figures 20, 22 and 23, the elastic force (urging
force) of the spring 104 press-contacts the developing
roller 110-1 to the photosensitive drum 107. By the

25 rotary membex C rotating from this state, a press-

contact state between the developing roller 110-1, and

the photosensitive drum 107 is released. And, when the



20 the direction X4, and the cartridge Bl in the process in which it
noves fromthe pre-devel opnent retracted position 18Z (Figure 23) to
devel opi ng position DP (Figure 20), the coupling 150 is brought into
engagenment with the drive shaft 180. And, the coupling 25 150 is
noved fromthe pre-engagenent angul ar posgtion (Figure 23) to the
rotational force transmtting angular position (Figure 20). 101

In the case where the cartridge 81 is positioned in the devel opi ng
position DP (Figure 20%, the coupling 150 is ip the rotational force
transnitting BA§SFAFCP §?Yi§ﬁﬁt%ukfi??%%?séﬁgaﬁgﬁergsnﬁj P HheLdri ve

shaft 180. The. couplin receives .the rotational .foyrce omthe
drive shaft 1%5‘? r%ﬂ‘g\/\%é?npﬁsgsu-rceo%c?g) ,%gt “thi goii %,tl{ﬁ(}e
portion-tobe-r t 15Q4,, i+§,:in {411 t 2 of the
acconnndatingr%g?%?o%giéogh%f?ﬁgdtEggnggﬁg}%% ﬁ%btégt%é§¥ﬁ§?$9163b3.

And, the positbaRaetetingoCcorpl #4101 ck5G giss det erm ned by the engagenent
with the drive shaft 180. Wth the operation of engaging with the

drive shaft 180 whil ghcheutetrasyrieabestl@r otladresthien sifaeib§ di rection
X4, the coupling 150 is noved fromthe pre- engagenent angul ar
position to tpertérat (vaaessbriEarldisnlOldi A GhgurartpesiRITH.OTW t h
this, the portionto-be-regulated 150] is noved_in the gﬁg;@éédng

portion 16002 PH8iPhR PRRFRFRA &Y &b ZotitRg £82tAR 4

above. In the state that the contact portion 10le-101h
"contacts to the roller 105, the cartridge B1-B4 does

10 not contact to the photosensitive drum 107.
Accordingly, the cartridge B1-B4 can sequentiaily be
moved, without the influence to the photosensitive
drum 107, to the developing position. The contact
portion 101e-101h, and the spacing portion 101a-101d

15 -"are alternately disposed along the rotational
direction of the cam 101 {(rotary member C). A distance
110 between the spacing portion 101a-101d, and the
rotation axis 10li of the cam 101 is shorter than a
distance L2 between the contact portion 10le-101h, and

20 the rotation axis 101i of the cam 101 (Figure 22,
Figure 23). When the cartridge (B1-B4} is moved to the
developing position DP, a controller (unshown) blocks
the rotational force of the driving gear 172 so that
the rotary member C stops the rotation. The cartridge

25 Bl reaches the developing position DP. The developing
roller 110-1 (- 110-4), and the photosensitive drum

107 press-contact to each other in this developing



20 positioning portion 160bl against the elastic force of the spring
159. The portion-to-be-regulated 150 is not contacted to the wall
163b3 of the permtting portion 160b2. By this, the
coupling 150 becones in the state 25 revol vabl e substantially from
the state of being in the pre-engagenent_angul ar position. The rotary
menber Cis stopped in the state 102 thit the coupling 150 is in
engagenent with the drive shaft 180. In other words the drive shaft
180 is provided, so that it engages with the coupling 150 at the stop
position of thesieiat pmenhsr skown imerimdeyaogpiing thasi state DRthe

In the state shown in Figure 20, the rotary nenber C rotates in the
direction X4.rbhl¢hel (F ogasssisn inhicbh shatearf rbalgey Brweovdsofr ohe
devel opi ng position DP (Figure 20) to the post-devel opment 10
retracted postPaelnd@oyFHqureeress)t Ad1odplPhg) 186 FEensdBd($9bm

th tati | f t it agul it f. F

20) (o the o SRnGHEEHG e FePthanortbiobi LRl e W3R et
this, th bet t.h | i 150 1 i haf t
1801 s 101 SaselE ER0The T AREmeBan” of MLe Fabaraudl SForch (o the

coupling 150 from { i, drine shaft a189 ke-gel t B thievet B8
coupling 150 1's disengaged fromthé drive shaft 180. Imrediately
after the couphéngeddblirsergaded c30DPL orurt hehidy iewdogiabht 188, gdie
coupling is in the disengagi ng angular position (Figure 22). As shown
in Figure 22 Gb)Figurd H)s hatmeent ibepoplien-1@5 bndkdllatted teBO] is in
the permtting portion 160b2 of the accommbdati ng portion 160b '
wi t hout cont ageffRce f the recess 101b as the spdcing portion 1s

10 approx. 1.5mm.

In this manner, in this embodiment, the rotary
member C is provided with the cam 101 which has the
contact portion 10le-101h, and the spacing portion
101a-101d integrally, and the main assembly A is

15 provided with the roller 105. By this, only by
rotating the rotary member C, cartridge B1-B4
(developing roller 110-1-110-4) can be contacted, and
spaced relative to the photosensitive drum 107 while
carrying out the planet movement of the cartridge Bl-

20 B4.

Here, referring to Figures 20, 22 and 23, the
description will be made as to the operétion of the
coupling 15C.

In the case where the cartridge B is in the

25 pre-development retracted position 18Z (Figure 23),

the coupling 150 is in the pre-engagement angular

position by the elastic force of the spring 159



25 the inner wall 163b3. And, the coupling 150 is in the di sengagi ng
angul ar position (Figure 22 (b)) for disengaging fromthe drive shaft
180. 103 - When the position that the coupling 150 which is-in
t he di sengagi ng angul ar position does not interfere with the drive
shaft 180 is reached, it is noved towardgg pre-engagenent angul ar
position by the 5 functions of the regulation nmenber 160, and the
spring 159. In other words the coupling 150 inclines to the
pre-engagenent angul ar position. As shown in Figure 23 (b), and, the
portion-to-bedesgiiheddakony torws X0 the porinilghi g pdr Enenre
160bl, so that the angul ar, 10 pasition of the coupli 150 %De.corres

t he pre-engagérenttah ElFaF“b%'si'i}leorRor'FHioé"_ﬁgs_bSéEEgﬂgg'&? byl

h i nbef i Wih the rotat.i i . i i.on, th
rer el o1 Cegngeps, ol Ma SR IEBL ghPrulS, Shoflrortisn, (he

ion per pendicul ar to

X4, i.e., the radiabaditgstpon Qin Y YAkKRERREN afgu by t he

functions of the cam 101, "and the roll er 105 descri bed above.

Therefore, st hgogakt bhdge Bhé Scomyleithgnats0Alsy restihet&at atiroraher
direction X4 of the rotary nenber C, but also in the 20 radi al
direction o tkerdet ahy neabkindg 130 itsheresdsd cithdr ot hiee careri dge B
moves to the rotational force transmtting angular position fromthe
pr e- engagenenengaganant pesyelon paridiion -t hén cBles ilEe st theves from

t_he rota_tional, force tran§Mtt,i n %#&r %ositioT_to f? thse
di sengagi ng anguFaPePyaFEiBAET ntthgf COHBLERF ¢ 17U B Y he
rp(r)éiigngggleniaﬁ %:%ééﬁgr Qs&%%”@oﬁ@@%@rth%o%lptﬁlﬂ'& fl"ng t]!}le this manner,
' 10 the coupling 150 is urged so that the portion-to-be-
regulated 150j contacts to the positioning portion
160bl by the elastic force of the spring 15%. And, the
inclining direction of the coupling 150 is restricted
toward the pre-engagement angular position in the
15 state that the portion-to-be-regulated 150j is
positioned by the positioning poxtion 160bl. Therefore,
the coupling 150 inclines to the pre-engagement
angular position by the elastic force (Figure 23).
In this state, the rotary member C rotates in
20 the direction X4, and the cartridge Bl in the process
in which i1t moves from the pre-development retracted
position 18Z (Figure 23) to developing position DP
(Figure 20), the coupling 150 is brought into
engagement with the drive shaft 180. And, the coupling
25 150 is moved from the pre-engagement angular position

(Figure 23) to the rotational force transmitting

angular position (Figure 20).



position is the novenent of the cartridge B to devel opi ng position DP
(Figure 20) fromthe pre- devel opnment retracted position 18Z (Figure
23). The novenent of the cartridge B to the disengagi ng angular 5
position fromthe rotational force transmtting angular position is

t he novenent of the cartridge B to the post-devel opnent retracted
position 18Y (Figure 22) fron1deve|opin§”position DP (Figure 20).
Here, the driving portion 150b of the coupling 10 150 is noved al ong
a |l ocus provided by the conbination of the novenent in a
circunferential direghi eReXd4aé wherd ol arerbhageCpland t he novenent
in the radial direction of the rotary nenber C perpendicul ar thereto,
" simlarly tposhei@srd rirdgdheBde@e lbhéngt besithibord, DRand itsirieh&0dri ven
portion 150a of the coupling 150 is noved followi ng the drive shaft
180. Ther ef orghe &%Rﬂoﬁﬂméﬂ%oé@s igf therebaptomd) BT ffers fromthe

nmere interrelati on between thﬁﬁdriving,gortiqg 150b which is %he
pi voting ful cFEAREETEdtd DA PRePAFIVER" 202 Hor1T o BBWENGAECH i s the

end of the, piyoLjnd.. MILG, PULILUL AR V. pdde. i uER1BEr 10D 95

b
which is the prvoting Tulcrumthereof, rrven portron 150a
which is the gpd Off 1&ARIIVAHIRE $2oROLHEPEE BF& dHUM n@loat egky with

each other in the pivoting locus 25 (novenent | ocus) of the coupling
150. At this thé®n iheREMd @O (@3 heateghl atethd 5ajhd @ortdgul-abi-ng a
pivoting direction of the coupling 150 is in the 105 permtting

portion 160b2ZbeTtmyefaires} 130 por tthohheopermigidng arbri530n d&fAbLreel y
nove Wi thout interference wwth the wall 160b3 thereof. In other words

the coupling 250the Fespmmpssitd nguperhhphal fYb Whotheut contacting
10 to the wall 163b3. And, the position of the coupling

150 is determined by the engagement with the drive
shaft 180.
With the operation of engaging with the drive
shaft 180 while the rotary member C rotates in the
15 direction X4, the coupling 150 is moved from the pre-
| engagement angular position to the rotational force
transmitting angular position. With this, the portion-
to-be-regulated 150j is moved in the permitting ‘
portion 160b2 from the position df contacting to the
20 positioning portion 160bl against the elastic force of
the spring 159. The portion-to-be-regulated 1503 is
not contacted to the wall 163b3 of the permitting
portion 160b2.
By this, the coupling 150 becomes in the state
25 revolvable substantially from the state of being in
the pre-engagement angular position.

The rotary member C is stopped in the state



5 particularly, the configuration of the acconmodating portion 160b
is, such that in the case where the coupling 150 is in the position
ot her than the pre-engagenent angular position, the pivoting is not
prevented, and only in the case where the coupling 150 10 is in the
pr e- engagenent angul ar position, the inghpning direction of the
coupling 150 is regulated. By this, the stress inparted on the
portion-to-beregul ated 150) can be mnimzed. In other words, in the
case where the coupling 15 150 is in the pre-engagenent angul ar

posi tion, thetpas- hgagewehinankll drs posienogsgergnt et &k i Herl Byt the
regul ating portion 150j and the positionjng,pportiqn 16 . By this,
t he incliningsﬁﬁfécﬁggn &F‘Fﬁ@eéoUBFPﬁgQ%%OdF%V%é§E¥%?ﬁ%@.lP% t he
case where the_coupli,ng_150 carries t n e
disengagenentp583% ?ans?e?a'?v%Ft?? gsdgﬁ&g gﬁgfggﬁ%&ég§uﬁgo at

portion-to- beth%ggkegeﬁoéwioﬂ Sof tHNGRYY hihBErPEr {4 0fhd 60b2, and
the operation thereof is not regulated. In"this manner, the coupling

150 is 25 gevakvabbpigsybséantiad Ippin the case where the
portion-to-be-regulated 150] is positioned in the permtting portion
160b2. Therefore, thdrcalg isigté56hown in Figure 20, the rotary
member C rotates in the direction X4. In the process
in which the cartridge B moves from developing
position DP (Figure 20) to the post-development
10 retracted position 18Y (Figure 22), the coupling 150
is moved from the rotational force transmitting
angular position ( (b) of Figure 20) to the
disengaging angular position ((b) of Figure 22). With
this, the engagement between the coupling 150 and the
15 drive shaft 180 is released, and the transmission of
the rotational force to the coupling 150 from the
drive shaft 180 is released. By this, the coupling 150
'ié disengaged from the drive shaft 180.
Immediately after the coupling 150 disengaged
20 from the drive shaft 180, the coupling is in £he
disengaging angular position (Figure 22). As shown in
Figure 22 (b), at this time, the portion-to-be-
regulated 150j is in the permitting porticn 160b2 of
the accommodating portion 160b without contacting to
25 the inner wall 163b3. And, the coupling 150 1s in the
disengaging angular position (Figure 22 (b)) for

disengaging from the drive shaft 180.



106 can be engaged and di sengaged relative to the drive shaft 180

W thout inparting large stress to the coupling 150. As has been
descri bed herei nbefore, the 5 rotation axis 101li of the rotary nenber
C of the present enbodinent is swingable. Also in such a rotary -
menber C, the cartridge B of the present enbodinent is assured in the
engagenent between the drive shaft 180 APt the coupling 150. In

addi tion, the disengagenent 10 between the drive shaft 180 and the
coupling 150 is al so assured. This is one of the renarkable

effects of the presempheanbpdi pesitids tas heen depcihhedso which

her ei nbefore, the 15 coupling 150 is revol vabl e (sw ngable) over the
full- circunfésehsethdeieahgautisigaancalhy pesative daegt hotaxi s L4.
Mre particularly, the coupling 150 is pivotable substantially in al
directions relatévéex®d id dHhies driverghfe, 180 rey oreashes ofltt RE

coupling is that a coupling itself does not rofate about the is L2
of the coupl iﬁ@‘,’e‘anﬁo"(‘?ﬁ%ﬂ & P ENERIEREP hcPIARERT s B bt %f’ﬁe

axis L4 (the shale ofs the Levoluthan s ROGNO. 4] Ui t%%Fi)sﬁripgself

However, i “excl ude th case n ic he cou ng
rotates aboutithe & thdrl Robhs RO 1MPYI IV 13cI3RRT B¥I ehed

positively.

pre-engagement angular position. As shown in Figure 23
(b}, and, the portion-to-be-regulated 150j contacts to
the positioning portion 160bl, so that the angular

10 position of the coupling 150 becomes the pre-
engagement angular position. This has been described
hereinbefore.

With the rotation in the X4 direction, the

rotary member C is moved also in the direction

15 perpendicular to X4, i.e., the radial direction of the
rotary member C, by the functions of the cam 101, and
the roller 105 described above. Therefore, the
cartridge B is moved not only in the rotational
direction X4 of the rotary member C, but also in the

20 radial direction o the rotary member C, in the case
where the cartridge B moves to the rotational force
transmitting angular position from the pre-engagement
angular position, and in the case where it moves from
the rotational force transmitting angular position to

25 the disengaging angular position. The movement of the

cartridge B to the rotational force transmitting

angular position from the pre-engagement angulax



107 In addition, it has been described hereinbefore that the
axis L2 is inclinable in any directions relative to the axis LI.
However, the coupling 150 is not necessarily inclinable linearly to
the 5 predetermned angle in any of the direction in 360 degrees.

In addition, as has been descri bed hereh@fefore, the coupling is
revol vabl e substantially. Mre particularly, as for the coupling, the
cotton is 10 pivotable in all directions substantially. The coupling
is revol vabl e substantially, and therefore, when a user nounts the
cartridge B tpotheiomiis ddsemivengntt lod tbaptantr dge bved (pivot) to
the rotational force transmtting anqular position 15 irrespective of
the stoppage PRESECBING ROGias dFafEighrenPastTere ¥hit &%%nal force
appl yi ng porti.on. | n addj tiaon, .whe he_user dismoupts the
cartridge fFOHFYﬁéDEEﬁQFéﬁﬁﬂﬁﬂﬁ%?%ApoﬁﬁngBUB?%n A '(p?bSt) to
t he di sengagi [ ti QI hespect L ve: L RS

phase of the %rglv%%gﬁp&% daq:ncLPleI(‘:;Ir? gdc%?t ?%%,g%%%n%%%]fés prov?&ed

between the ppBs(Epbats iRl fonch didnat Fbig PAddInilttdingand the
rotational force reception surface (rotational force transmtted

portion) 147hahgulie sesiiocty iBAHFimgueaedd 8€)tis® dhatridgd € to
inclinable in all directions substantially relative to the axis L4.
I n this .mannekhet bestolgtd nprksat irstraghieddreal tien | Bhgi (Ridiursl end

22) from developing position DP (Figure 20).
Here, the driving portion 150b of the coupling
10 150 is moved along a locus provided by the combination
of the movement in a circumferential direction X4 of
the rotary member C, and the movement in the radial
direction of the rotary member C perpendicular thereto,
similarly to the cartridge B. On the other hand, and
15 the driven portion 150a of the coupling 150 is moved
following the drive shaft 180. Therefore, a pivoting
locus of the coupling 150 differs from the mere
interrelation between the driving portion 150b which
is the pivoting fulcrum thereof, and the driven
20 portion 150a which is the end of the pivoting. More
particularly, the driving portion 150b which is the
pivoting fulcrum thereof, and the driven portion 150a
which is the end of the pivoting do not cperate
interrelatedly with each other in the pivoting locus
25 (movement locus) of the coupling 150. At this time,
the portion-to-be-regulated 150j for regulating a

pivoting direction of the coupling 150 is in the



109 portion of the cartridge B. Therefore, the coupling 150 is
inclinable in all directions substantially relative to the axis L4.
In addition, in this enbodi nent, as has been 5 described heretofore,
t he engagi ng operation between the drive shaft 180 and the coupling
150 is conpleted while the rotary nenber C rotates or inmediately
after the rotary nmenber C stops. And, th® rotation of the devel opi ng
roller 110 is enabl ed. 10Mbore particularly, before the coupling 150
starts the engagenent with the drive shaft 180, the coupling 150

starts the ropathopt shgubddneeusleype. t hridee Bgggamnbowtibntbe-dri ve
shaft 180. By this, the developing roller 110 begins the rotation. In
addi tion, 15 ba-téegulassd itidrie chihe fadeeleg shaétwilBbuts iatterdstrenthe
coupling 150 is at rest, without rotating even after the conpletion
of the engagewihi bes viexht tIxdoBogpeiragf150ln aidaheocgpevehshaft 180.
And, when the drive shaft 180 begins_the rotatjiopn, the coupling 150
begi ns 20 t heCPBPLIRINSEis FEMRoraPlehs RELRM bR My v oMfPER 110 al so

begins the_rotatjon. In_an e, acgordi to this.
enbodi nent> i PF5 RS a?%%bggﬁ?foP%léﬁ§§§% @ %% %%rgkﬁp F?ﬁs%??ting

the rotational,fprce Pfod m%,rr%mhagﬁsebm shdec{s@i A% asgenbly side

coupling, for®exanple) advance, and retract in the axial direction

t hereof . Ther gb@peind NEsd iie ihequir pdsfieioAnot@gecHo1 rahrg pepger at i on
109 (devel opnent) can be shortened. In this enbodi nent, before the
engagi ng oper ahgagemewt hartdvd adr ippeishaht 186, pb¥ottieg ceuplotng 150
starts, the drive shaft 180 is rotated. Therefore, the image form ng
oper ati on canPBehenedy taa Prdaptiny thaceapdi vy He covpdried webh
the case where the drive shaft 180 is_at rest the.tin% required for
the | magelf or it HBrtRarPTUAPIESCBENS B PR, bosition, the

inclining direction of the coupling 150 is regulated.
By this, the stress imparted on the portion-to-be-
regulated 1503 can be minimized.
In other words, in the case where the coupling

15 150 is in the pre-engagement angular éosition, the
pre-engagement angular position is determined by the
regulating portion 1503 and the positioning portion
160bl. By this, the inclining direction of the
coupling 150 is determined. In the case where the

20 coupling 150 carries out the engagement and
disengagement operation relative to the drive shaft
180, the portion-to-be-regulated 150j is in the
permitting portion 160b2, and the operation thereof is
not regulated. In this manner, the coupling 150 is

25 revolvable substantially in the case where the
portion-to-be-regulated 1503 is positioned in the

permitting portion 160b2. Therefore, the coupling 150



In this enbodinment, in the state that the drive 10 shaft 180 rotates,
the coupling 150 can be di sengaged fromthe drive shaft 180.
Therefore, according to the present enbodi nent, the devel oping roller
110 can be contacted to the photosensitive drum 107 while rotating

t he developing 15 roller 110, even in thggcase where the novenent, in
the direction perpendicular to the rotation axis thereof, of the
drive shaft 180 is prohibited. In addition, even in the case where
the drive shaft 180 is fixed to the main assenbly in this manner, the

20 devel opi ngcedl ber engagednebe i SEHFEGE] IPLeMiVRetphbR®s@ke i ve

drum 107 while raotating the devel oping rqller 110. This is because
t he coupling f@@fFeéﬁpvgﬁt??ﬁﬁtﬁWRé}?ﬁﬁﬂﬁﬁﬁigedFF5ﬁs§hﬁ?tta%o within

t he predeterm ned,angl ange (angle range in which the 25 rotati onal
force transniggpg%lpg ggésible) toward the both sides fromthe

rotational force transiiftd Rgeangukar:ogi ké Ak Adde RNgyhar position
which the 110 developing roller 110, and the photosensitive drum 107

contact toseaght@theh)axBy 1S, of hehd eadtarypaechedrt 0 dthethe
phot osensitive drum 107 can be reduced at the tinme of the contact,

and spaci ng ofrebsentegmbopiment old eswisigk®lel.n Ahss enbodientrotely
st oppage of the drive shaft 180 may not be carried out in order to
engage the comsmbey Eo0thet pa¥heidns Vb odhdfhe PEOSBRT| pbpdibrentp is

i sen it fromth riv haft 180.
di sengage it as%urgdeig thg gnégéeméﬁ{ between the drive shaft 180

and the coupling 150. In addition, the disengagement

10 between the drive shaft 180 and the coupling 150 is
also assured.

This is one of the remarkable effects of the
present embodiment.
As has been described hereinbefore, the

15 coupling 150 is revolvable (swingable) over the full-
circumference thereof substantially relative to the
axis L4. More particularly, the coupling 150 is
pivotable substantially in all directions relative to
the axis L4.

20 Here, a revolution of the coupling is that a
coupling itself does not rotate about the axis LZ of
the coupling, and the axis 12 which inclined rotates
about the axis L4 (the state of the revolution is
shown in Figure 13F). However, it does not exclude the

25 case in which the coupling itself rotates about the
axis L2 in the range of play or a gap provided

positively.



10More particularly, according to the coupling 150 of the present
enbodi nent, the engagenent with the drive shaft 180 or the

di sengagenent fromthe drive shaft 180 is possible while the drive
shaft 180 rotates. 15This is one of the remarkable effects of the
present enbodi nent. In this enbodi ment, the rotary nenber C
is operated through the foll ow ng step.l%%e rotary nenber C sw ngs
toward a photosensitive drum 107 in the 20 radial direction thereof;
a yellow inmage formng operation is carried out; the rotary nmenber C

swings in the directiranaawayibkomd he Pheicos desicii veddree Ife fdrd he
radial direction; and a rotation of the developing roller 110 stops.
The swi ngi ng dhat heh5Saxiot &/ iserdbelifabbeaid dine dlirsedtiioms of the
phot osensitive drum 107 in the radial direction is the swnging in
the directionrelatbyr aee ithe @ sdédel dppiRyeril theolcrdpling o0 the

phot osensitive drum 107. |n addition, the sw ngin f the rotary
menber C amaynPFo%???ﬁ?%ﬁ%kﬁnﬁqﬁ418ﬁbgﬁelb%%?ﬁggn‘?ﬂﬁ?% drum 107 in

the radial_direction is the swinging.in th irection of. 5 parating

t he develo%inﬁr?%ﬁT%ﬁmﬁﬂig¥%Q§¥etgg pﬂgtgéeﬁggtéﬁéééﬁﬁh% f87;%%

Sinultaneousl¥%§£égsthe start of the rotation of the rotary nenber C
I's

the coupling di sengaged fromthe drive shaft 180, and the

devel opi ng operationTthohdaise6QNta€ HLY HeerPiRPAradedlObpeibsiore,
enbodi ment, the operations of the engagenent and di sengagenent of the

coupl i ng rel atheecdaplive drs wevehabhblé88ulaseamperlatad Materrel atedly
with the rotation of the rotary nenber C 150.
particularly, as for the coupling, the cotton is
10 pivotable in all directions substantially. The
coupling is revolvable substantially, and therefore,
when a user mounts the cartridge B to the main
assembly A, the coupling can move (pivot) to the
rotational force transmitting angular position
15 irrespective of the stoppage phase of the drive shaft
which has the rotational force applying portion.

In addition, when the user dismounts the
cartridge from the main assembly A, the coupling can
move (pivot) to the disengaging angular position

20 irrespective of the stoppage phase of the drive shaft.

In addition, the gap is piovided between the
pin (rotational force transmitting part) 155, and the
rotational force reception surface (rotational force
transmitted portion) 147h in the coupling 150 (Figure

25 8C) so that it is inclinable in all directions

substantially relative to the axis L4. In this manner,

the coupling 150 is mounted to the longitudinal end



Therefore, the tine required between the devel opnent 15 for the first
col or, and devel opment for the second col or Devel opnent can be
shortened. Simlarly, reduction can be acconplished between the

devel opnent for the second color, and the devel opnent for a third
color, between the devel opment for the third color, 20 and the

devel opment for a fourth color, between the hone position and the
devel opnent for the first color, and between the devel opnent for the
fourth color and the hone p05|t|on Therefore, the tine required to
produce the orert&dborof nblye eart BaloshGrt eReere BBmhi sthes aow@ldnat he

remar kabl e effects of the present enbodi nent. The gresent embodi nent
i's appl|cable1§pséstbnc&19a?H%-Eh§ﬂjmﬁ%F@cFH8nFoFH FraRhbRY LY rot at es

in the opposite dkrect#on fron11h§#rotat|onal direction X4.
In the case WHEFE HRE FOt &Py Fratbet’'C rotates in the opposite

direction fromthe r%@taldmé o, dipechione A%dﬂnetrpce H2h@sshaup in

Fi gure 20, the engagenent an i sengagenent between the coupling 150,
and the drivegsBaltipd8Onarecpassd bltdd Rnlghgipgy06pesat Dot Hdtieen

cartridge Bl noves from devel opi ng position DP (Figure 20) to the

pre-devel opnenher ariaet edaft 180 and the coupling 150 is completed
while the rotary member C rotates or immediately after
the rotary mgmber C stops. And, the rotation of the
developing roller 110 is enabled.

10 More particularly, before the coupling 150
stafts the engagement with the drive shaft 180, the
coupling 150 starts the rotation simultaneously with
the engagement with fhe drive shaft 180. By this, the
developing roller 110 begins the rotaticn. 1In addition,

15 1in the case where the drive shaft 180 is at rest, the
coupling 150 is at rest, without rotating even after
the completion of the engagement between the coupling
150, and the drive shaft 180. And, when the drive
shaft 180 begins the rotation, the coupling 150 begins

20 the rotation. Furthermore, the developing roller 110
also begins the rotation.

In any case, according to this embodiment, it
is not necessary to make the member for transmitting
the rotational force of the main assembly side (main

25 assembly side coupling, for example) advance, and
retract in the axial direction thereof. Therefore, the

time required for an image forming operation



10 position 18Z (Figure 23). Mre particularly, the coupling 150 can
di sengage fromthe drive shaft 180 by an inverse rotation of the
rotary menber C. In this case, the coupling 150 is noved froma drive
transm ssion angul ar position to the pre-engagenent 15 angul ar
position in the process of disengaging fromthe drive shaft 180. By
rotating thereafter the rotary menber Cl%h a direction of the
rotational direction X4, the coupling 150 becones engageable with the
drive shaft 180. 20 (10) Engaging operation, rotational force

transmtting QpelaidShentdndd $RNGAGRENEAET ald Uil <HBURLNE/L,
As has been described in the foregoing, the coupling 150 engages with

the drive shaberd88 (Hi¢ aidddwee op3tratfbgur el 20)hambdivad elhyfhef ore
the 25 cartridge B stops at the predeterm ned position of the main
assenbly A or1l80bst¢anthaldgursiimgl flaRestslyswi tine tdisi vt ahpdde 180 t he
predeterm ned position. After the 113 rotation of the coupling 150
for predeternifetictdtrd- t RBCEBERFE ngtNS ORI i IEH AGe APPEBR-PReCER i ve

shaft 180 (from Figure 20to Figure 22 en the cartrid B. npves
fromthe péed@?e? Rt pyamA 'inA??é54%%4158 5§g§ﬁﬁp§r%§ with e
Referring to Eigur 4- Fl.gure. . d ripti 1 | as to
the engagi ng 8%g§aﬁ%ﬂep}%ﬁg%%’upshg% gmgghl?h%@3$%ﬂé S %‘?ﬁ%go t he
rotational fOEQSuif@@SfotﬂHHJﬂH$%%aEb9ﬂat§8§ EA€ further be

shortened.
In this embodiment, in the state that the drive
10 shaft 180 rotates, the coupling 150 can be disengaged
from the drive shaft 180.

Therefore, according to the present embodiment,
the developing roller 110 can be contacted to the
photosensitive drum 107 while rotating the developing

15 roller 110, even in the case where the movement, in
the direction perpendicular to the rotation axis
thereof, of the drive shaft 180 is prohibited. In
addition, even in the case where the drive shaft 180
is fixed to the main assembly in this manner, the

20 developing reller 110 can be disengaged from the 7
photosensitive drum 107 while rotating the developing
roller 110. This is because the coupling 150Ireceives
the drive from the drive shaft 180 within the
p;edetermined angle range (angle range in which the

25 rotational force transmission is possible} toward the
both sides from the rotational force transmitting

angular position (the angular position which the



10 di sengagi ng operation. Figure 24 is a |longitudinal sectional view
illustrating the drive shaft 180, the coupling 150, and the gear 147.
Figure 25 is a longitudinal sectional viewillustrating a phase ‘

di fference anong 15 the drive shaft 180, the coupling 150, and the
gear 147. Figure 27 is a |ongitudi nal s§ﬁéional view illustrating the
drive shaft 180, the coupling 150, and e gear 147. (a) of Figure 28
is a front view of the coupling 150, the developing roller 110 and a
RS 20 roller 115 in the case where the coupling 150 is in the

pr e- engagenentesayopang poslienr,llgs aseegher photbeeds i vives kafum (1080)
side. (b) of Figure 28 is a front view of the coupling 150, the
cartridge B, apdteft toteagh rhiser) .C B thes cddee dfoachdmgguseAng© 150
being 25 in the pre-en epent anpgul ar__positjon, as seen fromthe

drive shaft (EB6)PEPHESCRRItHER SIOFd0Tt RAP PReFEIREsE de BoEVaE t o

114 the devel opi position DP by the rotatipn of 10 nmber
C, the coupliﬁg ?gﬁ an%%c¥héﬂgféggﬁﬁgaeﬁgnkggnéﬁY%ﬁg%ggi?%%HEENbre
particulariy, 4§e coupling 150 is inclined by the spring (urging
menber, 5 and el astic nmenber) 159, so that the driven portion 150a is
positioned in the dowastiheamembdeimeh, raspesiodradehefr ehat Honad

direction X4, relative to the axis L4, of the gear 147. Nbre
particul arly, shafthespreagengagernenrtarangul antposi drder tderdrageen
portion 150a
the coupling 150 with the drive shaft 180 or in order
to disengage it from the drive shaft 180.
10 More particularly, according to the coupling
150 of the present embodiment, the engagement with the
drive shaft 180 or the disengagement from the drive
shaft 180 is possible while the drive shaft 180
rotates. |
15 This is one of the remarkable effects of the
present embodiment.
In this embodiment, the rotary member C is
operated through the fellowing step. The rotary member
C swings toward a photosensitive drum 107 in the
20 radial directién thereof; a yellow image forming
operation is carried out; the rotary member C swings
in the direction away from the photosensitive drum 107
in the radial direction; and a rotation of the
developing roller 110 stops. The swinging of the
25 rotary member C toward the direction of the

photosensitive drum 107 in the radial direction is the

swinging in the direction of contacting the developing



10 is positioned in the downstreamside, with respect to the
rotational direction X4, of the driving portion 150b. In this

enbodi nent, in the case where the coupling 150 is in the

pr e- engagenment angul ar position, the axis L2 of the coupling 150 is
positi oned between 15 the line L5, and the line L6 as seen fromthe
drive shaft (180) side, (Figure 28 (a))*'Here, the line L5 is a line
t hrough the center (axis L4) of the gear 147, and the center of the
devel oping roller 110 (axis L1). The line L6 is a line through the

center of thersfg%_fﬁd% AR gk ccenketi 98 4hem sLpp! YirRgahalt 86n,

115. Therefore axis L2 is positioned between the devel opi ng
roller 110, apHet b@ikleme aperthsUpRich riyOhbabe 16 4wdy@)f@m fihgur e 28) .
And, the axis, 12 is in the downstreamside with respect to the
rotational 25dflreeciommXaehe ghveosenanyimenderm C.G¢2liat ithe redaal
tangent line L5 of a circle C3 which is concentric with the rotary
menber C, anddikeebipaskeshd Giwgropag jnsthenderediiathefdri ving
portion 150b, and faces the outside with._ resp ot radi al
direction df FPRRAFJEIRY Thawsisy PpeﬁﬁgEPéiﬁé fﬁﬁ)%r%Q' i nclination

of the couplipng,i50..Lhe & dgupstpgam é{@ﬁt%glderog}%gyy LQRnoc AR08, ¥

0
respect to t B"76 a%lona ion" X470 menber

nearer than the fxeeond B0RF thet hErdti Vgeabal tc ! 01N AL RKAT i

a direction of the axis L4. In addition, the upstreamfree end .
position 150AZ5@M 14 desqiefigdd fida dheeativoa Mafts 1D nederchkhan t he
free end 180b3 of the drive shaft to the pin 182 in the direction of
the axis LI, @ée¢lamihd bpeofatRioguifer24) setiend, coler fieerempdrpdsi ti on
is renotest fromthe axis, 12 in the nearest side to the drive shaft
with resptt to the dfir EBEFoRpPAimRN laxiidel RPEFALACRRCHr 2N portion

150a, sh ' .. and Fi e 70. | h d [ it h
cdge 11ne of PRESUTIE T 11 ar R8I GRCafc g T1HGIS eRA%HE Son
proj ecti on 1504 thd) & OH SndheA18 0 al BpdlardOflelanandidag yon the

rotational phase o
with the rotation of the rotary member C 150.

Therefore, the time rgquired between the development

15 for the first color, and development for the second
color Development can be shortened. Similarly,
reduction can be accomplished between the development
for the second color, and the development for a third
color, between the development for the third color,

20 and the development for & fourth color, between the
home position and the development for the first color,
and between the development for the fourth color and
the home position. Therefore, the fime required to
produce the one color image can be shortened.

25 This is one of the remarkable effects of the
present embodiment.

The present embodiment is applicable also to



20 coupling 150. First, in the rotational direction (X4) of
the , rotary nenber C, the downstream free end position 150A1 passes
an end 180b3 of an axis. And, after the coupling 150 passes the drive
shaft 180, the conical 25 receiving surface 150f or the projection
150d of the coupling 150 is brought |ntq ontact to the free end
portion 180 or the pin 182 of the drive shaft 180. 116 In
response to the rotation of the rotary nenber C, it is inclined
(Figure 24 (c)) so that the axis L2 is parallel to the axis L4. Here,
the rotary nemher c&sstepsré hithe otcdtagn megrpar 8r rbyates tire tate 5 of
Figure 24 (c). At this tinme, the coupling 150 is between the

pr e- engagenenppaﬁgatardp@%¢tiQﬂ1fﬁﬂﬂjﬁﬂ%er@ﬁﬁ@é°ﬂﬁén@h¥%@ﬁ¥ﬁTl3ﬁbular

position. And, the coupling 150 is in the angul ar sition where the
rotational force can]Hbtpﬁaﬁ§ﬁ?tVﬁﬂr?ft?%er?%afﬁ) ﬁ&ﬁﬁ &ng°18b8°10

and pins 182 con% af?pR%§f§ ol é%t%?n rg&??h%OEQE%t¥§ r Cis at

rest, the drivée IS T1T0 he "gap ween the pin 182

which is posi a%%eélbﬂ kbel@nér{@@c@ab%orswo% 150%%@9&@@ Pl ect i on
150d is reduce Dependi ng on a rotational phase i fference 15

bet ween the ceughiyBfledBOandngh ddifyafdnes tspakivedB80rhé heodip sy 15, 0n
of the rotational force to the coupling 150 fromthe drive shaft 180

is started durndgthhedtievposiaaft sitdp.arangosshbler ansohs spycass t he
rotational force is started fromthe drive shaft 180 20 to the
coupl i ng 150 Bs;nathﬁhtai ﬁ@rmic#fz%cﬂﬁ AP vete IEOBpABeL ePHRT (IR Y24
(¢)) of ther %%’ar }:ngureeﬁo - ‘r%s the pr%e dde%seiglprtr)lggt bgetracted
10 position 18Z (Figure 23). More particularly, the
coupling 150 can disengage from the drive shaft 180 by
an inverse rotation of the rotary member C. In this
case, the coupling 150 is moved from a drive
transmission angular position to the pre-engagement
15 angular position in the process of disengaging from
the drive shaft 180. By rotating thereafter the rotary
member C in a direction of the rotational direction X4,
the coupling 150 becomes engageable with the drive
shaft 180.
20 (10) Engaging operation, rotational force transmitting
operation, and Disengaging operation of Coupling
As has been described in the foregoing, the
coupling 150 engages with the drive shaft 180 (from
Figure 23to Figure 20) immediately before the
25 cartridge B stops at the predetermined position of the

main assembly A or substantially simultaneously with

the stoppage at the predetermined position. After the



And, finally the position of the cartridge Bis determned relative
to the main assenbly A In other 25 words the rotary nenber C stops
the rotation. At this tinme, the drive shaft 180, and the gear 147 are
substantially co-axial with each other. More 117 particularly, the
coupling 150 is noved pivoted, swing, rgyglved fromthe

pr e- engagenent angul ar position to the rotational force transmtting
angul ar position so as to permt the free end position 150A1 to
circunvent 5 the drive shaft 180. And, the coupling 150 inclines
toward the rotathrbhan ®Hrihe tecumhiing ild§ drgubaedgosinimmd fhime,t he

pr e- engagenent angul ar , posjtion where the axis L2 is substantially
co-axi al wit hthReCaRPsing 1¥hds HeepgagrrndreBothafir e dhfe shaft
|l o 180 are en ed_with, each er (.Fi gur 4 (c))..In other words, a
part of "t he. ARPdonTheP TEATE O Shvas Rs 225oah o b e dr; ve
shaft 180 as a V. di et Lon; i arly,
the recess 15%§@§3V£$§Htﬁ£§#¥§% en 6%%?ighg%gb%&b%§1?ﬂ%g#£#%e 15
stabilizedsronatbgpay Aorce is transmtted fromthe drive shaft 180
to the coupling 150. At this tine, the pin 155 is positioned in an
openi ng 147g. The pi Rek@2riiagpdsi Figmes 14+RikmrentBanckeporti on 150K.
In this enbodinent, the drive shaft 180 is 20 already rotated at the
ti me when t hedesapiphien 50lsk &ra sadee aenfagbhentngaddd wrarg tillea

drive shaft 180Q. For this reason, the couplin% 150 begqgi.ns the

rotation i mre8fatRfySOURLINE Widdh thesriBeqsh f?r&ﬁQOHQEbing, 25

according to th%s nbofigent t he co%%Ling 150 {s inclkp% |l e relative
=] Q 1

to the axis L4° ?ff‘lf?nﬁe CHTE SRR S & p(r)llgt ?Bﬁl-:?o%%n-raengul ated 150j is
posi tionedyingtB8ngaging operation.
Figure 24 is a longitudinal sectional wview
illustrating the drive shaft 180, the coupling 150,
and the gear 147. Figure 25 is a longitudinal
secticnal view illustrating a phase difference among
15 the drive shaft 180, the coupling 150, and the gear
147. Figqure 27 is a longitudinal sectiocnal view
illustrating the drive shaft 180, the coupling 150,
and the gear 147. (a) of Figure 28 is a front view of
the coupling 150, the developing reller 110 and a RS
20 roller 115 in the case where the coupling 150 is in
the pre-engagement angular position, as seen from the
drive shaft (180) side. (b) of Figure 28 is a front
view of the coupling 150, the cartridge B, and the
rotary membker C in the case of the coupling 150 being
25 in the pre-engagement angular position, as seen from
the drive shaft (180) side.

In the process that the cartridge B moves to



118 permtting portion 160b2, the coupling 150 is revol vable
substantially relative to the axis L4. Therefore, in accordance with
the rotation of the rotary nenber C, the coupling 150 can be engaged
5 relative to the drive shaft 180 without interfering with the drive
shaft 180 by the coupling 150 itself inchéning. Furthernore, in this
enbodi nent, as has been descri bed hereinbefore, the drive shaft 180
al ways 10 rotates. For this reason, at the tinme of an engagi ng
operation, the rotational phase of t ri shaft, 180 i | ways
changi ng. " and tPRe ale e AT S e W FBoaPPlatthR 86 and e
coupling 150 i . BV i h case; .t qﬂg?ging
operation of %Egggg %%ﬁﬁﬁ?ﬂ%’fgﬁgggg 3?§§dlggo§§ %% %§E3| e
irrespective ghghhemdhasendlifdernrnce ket weesrd gﬁﬂfﬂd{ﬁa&h@tt £480 and
t he coupling 158. Referring to Figure 25, the description will be
made as to thecsuphfjageh®htis FHirgiirime2b biys thevepwing | (stqatg mgentbeer,
phases of the coupling 20 150 and the drive shaft 180. (a) of Figure
25 is a view endt el sttdice menbes )t A89pi AC 182t dre td1d vém wodg ishaf t
receiving surface 150f opposes to each other in the upstream side
with respect t808h&srBeattnac dity &t SRVWRELTEfMt Fikds Jf Yy TRERGSGT C.

The bin 182 apd 2.the oy plestiqn 490000t hecgoupl L ngo 150, face, to

each other in 0 Flgﬂrg a'viewin

state where thg free.gROA;D00 PN 1808PeOfatPleuldldy, in the pre-

engagement angular position, the driven portion 150a

10 is positioned in the downstream side, with respect to
the rotational direction X4, of the driving portion
150k. In this émbodiment, in the case where the
coupling 150 is in the pre-engagement angular position,
the axis L2 of the coupling 150 is positioned bétween

15 the line L5, and the line L6 as seen from the drive
shaft (180) side, (Figure 28 ({(a)). Here, the line LS5
is a line through the center (axis L4) of the gear 147,
and the center of the developing roller 110 (axis L1).
The line L6 is a line through the center of the gear

20 147, and the center of the supplying roller 115.
Therefore, the axis L2 is positioned between the
developing roller 110, and the developer supply roller
115 ( (a) of Figure 28). And, the axis, 12 is in the
downstream side with respect to the rotational

25 direction X4 of the rotary member C relative to a
tangeﬁt line L5 of a circle C3 which is concentric

with the rotary member C, and which passes along the



drive shaft and the projection 150d of the coupling 150 oppose to
each other. (c) of Figure 25 is a viewin the state where the free
end portion 180b and the receiving surface 150f opposes to each
other. As shown 5 in Figure 10Al1-A5, 10B1-B5, the coupling 150 is
inclinable in all directions relative tqQ;4he gear 147. Mire
particularly, the coupling 150 is revol vabl e substantially. As shown
in Figure 25, for this reason, the coupling 150 can incline in a
nmounting direction 10 X4 irrespective of the phase of the gear 147
relative to tkenteraefokke Hirveag @@rX4PnIﬁé@gen@@ﬁtf%cq&(ﬁhQ:he

phases of the drive shaft 180, and the coupling,150, the downstream
free end posi PHEALES0M R k¥PRssSpder HE EREIR Ot At Fomatontitedti®on X4

of the rotary nber Cis nearer_ than free end _180b3.of th
i ve shai ¢ | GORER TTTHGe B, "EAgue P iR Ene BoATAPEAnSrRRN L h
respect to thenpoLghhb PN H,eGH0R HdwnotrEBR fPé(ﬁréth%H%ﬁﬁziGn The

upstream free end position 150A2 with respect to the rotati onal

direction ¥4 nsoneakitharegtdhed tee ebdatBOh31 ofi #dreridr wa sfFaft to
the pin 182, by setting the inclination angle of the coupling 150.

Wth such a seéehti ngtary maggonge itsonaaretrathay operatdorendd 18063
rotary menber, c, the downstreamfree end position 150A1 with respect
to the rotati&fathesdelvedhadit %@ thasgearpy4t hin fa el @tk ip80ps, of

the drive shaft. And, ip the case of (a), of Figure 25, the driving
shaft receivi h§estFtace’ 156 éga%ﬁt‘?g' t%h‘? H@St%ﬁ?“bifﬁe%??dl n the

case shown {00 ofn Flauie A%y Lheoarol ctign 4500 sont gl o, Lhe |

]
pin 182. e case shown in gure e projection 150d
contacts {9 theatepecipnd QY QR L3@bagobd Lherkase & hewrtl go(c) of

Figure 25, the receiving surface 150f contacts to the free en
portion 180b. tBy pisormdacin frofec@ibeeging borced  tiduded waenahhe
rotary nenber C rotates, the axis L2 approaches to the position in
paral | el with(bheofixisgure Zdid t Heye engagefmda lershplsifionhes.
Therefore, they can be engaged with each other, irrespective of the
phase di f f er ehBOBRE P H&ed@id€ - shaf £ 180 apRP T @S itRg tRS0 or

the phase difference belWash Yag,eouPLing, 1°0; 304 118 923144
15 L2 in the driven portion 150a, shown in ({(a), and
Figure 7C. In other words, it is either an edge 1line
of the driven portion 150a or an edge line of the
driven projection 150d (in Figure 7A and Figure 7C,
1504) depending on the rotaticnal phase of the
20 coupling 150,

First, in the rotational direction (X4) of the
rotary member C, the downstream free end position
150A1 passes an end 180b3 of an axis. And, after the
coupling 150 passes the drive shaft 180, the conical

25 receiving surface 150f or the projection 150d of the
coupling 150 is brought into contact to the free end

portion 180 or the pin 182 of the drive shaft 180.



Referring to Figure 26, the rotational force 15 transmtting
operation at the tinme of rotating the developing roller 110 will be
descri bed. By the rotational force received fromthe notor
(unshown) the drive shaft 180 is rotated with the gear (helical gear)
181 in the X8 direction in the Figure. 206 And, the pin 182 integral
with the drive shaft 180 contacts to a rotational force reception
surface 150el, 150e2 of the coupling 150 to rotate the coupling 150.

As has been describeqnh%%gbgﬁggpgg,E%QﬁgﬁﬁggkkqgﬁgﬁgepQ%t%kgnsnit t he

rotational force to the opi ng t hr oug gear

147. For this easpne by the fatatien @highbe 8@upki NdsdSthat he

rotational force Is transmtted to the géar 145 nounted to a shaft

110b 121 of thesdeveloppaaridl afo THR Gkieugh.t hegsarchk4 FotByyt hi s,
t he developing roller 110 is rotated. Because the coupling
150 inclines skingbht| @, stdes ctouplioiptdam bemporaredywit hiohe sEHeyi ng a
| arge load 5 to the developing roller 110 or the drive shaft 180.
This is one offt Regreemtkaltle ePtethésofifte EhoiURitNY ReCerfing to

Figure 27, the description will be nade as to the djsenga
operation fr oﬁﬁeﬂth'%eﬂrg% H’?F‘sﬁf};ﬁatgei‘%ltoﬁnﬁﬁiaﬁoﬁﬁﬂ bori‘sog‘?‘ﬁgme

accordance with.the_npvenent. fromit in osi.Lj .
(devel opi ng p8§ilfrFOFlr?f’3mJb?S]tchne acnagrutq(raalrgggggtc%ﬁ} hg&uafﬁ Eh%e%{aiu rlléipg
rotation of thegrotafy Medbe{qGar position where the rotational

force can be transmitted if the two projections 150d
10 and pins 182 contact to each other. When the rotary
memper C is at rest, the drive shaft 180 is rotated,
and the gap between the pin 182 which is positioned in
the entrance portion 150k and the projection 1504 is
reduced. Depending on a rotational phase diffefence
15 between the coupling 150, and the drive shaft 180, the
transmission of the rotational force to the coupling
150 from the drive shaft 180 is started during the
temporary stop. And, the transmission of the
rotational force is started from the drive shaft 180
20 to the coupling 150 by the time of reaching the stop
position (Figure 24 (c)) of the rotary member C as
will be described below.
And, finally the position of the cartridge B is
determined relative to the main assembly A. In other
25 words the rotary member C stops the rotation. At this
time, the drive shaft 180, and thé gear 147 are

substantially co-axial with each other. DMore



First, the position of the rotational force 15 transmtting pin at
the time of the cartridge B noving fromthe predeterm ned position
w Il be described. When the image formation finishes, as wll be
apparent fromthe foregoing description, the pins 182 are positioned
in the entrance portions 150k1, 150k2. An¢, 20 the pins 155 are
positioned in the opening 150g 1 or 1509g2. The di sengagi ng
operation of the coupling 150 fromthe drive shaft 180 wll be
described in interrelation with the operation (Figure 20-Figure 22)
25 for changi RgrEtdcuherhextthRevedrwpiing dad disdgeBd sfivetetheswung,
cartridge B finishes an image formng operation. In the state in

whi ch the i mag&VPoTRTEnG=om 2% RereateP A IRRERE | ANERLY BRI HdeWpIteng 150

is in the rotationa orce transm.tting. ular _position .where the
i 5o and BheRatat ShaRy AR BRONE " 0n BORLS STl LS

The gear 147 pguves pbo-hbhe dhd Gl Qpdl pgg&'é@%'gogs& Wd it mvent

cartridge B. The upstreamrecelving surface Of or projection 150d

contacts to thaefaeevenshapmd tisgan 1808, ofhdé heowsl Mgy SFaf ind8dnedr the
pin 182 in the rotational direction X4. And, the axis, 12 starts the

i nclination towaaddlthe heotysicredmisirde wrehsmespoed draytlze
rotational direction X4, (Figure 27 (b)). The inclining direction at
this tine i s pppbdsiee, fyen Hheprecengagenengeargulgr rapitthenengagi ng
direction with the drive shaft ,180. In other_words the inclining

direction i s YREy°f oM PN 18 pre SBR§AGREAL L AnGRIT A - Ho i ot Beyond
R Tt T G BN T o s
rotational,difggtien éﬁbéggd‘%ith each other (Figure 24 {(c)). 1In
other words, a part of the driven portion 150a moves
to a position behind the drive shaft 180 as seen along
the movement direction. More particularly, the recess
150z covers the free end portion 180b. By this, the
15 stabilized rotational force is transmitted from the
drive shaft 180 to the coupling 150. At this time, the
pin 155 is positioned in an opening 147g. The pin 182
is positioned in the entrance porticn 150k.
In this embodiment, the drive shaft 180 is
20 already rotated at the time when the coupling 150
starts the engagement relative to the drive shaft 180.
For this reason, the coupling 150 begins the rotation
immediately.
As has been described in the foregoing,
25 according to this embodiment, the coupling 150 is
inclinabkle relative to the axis L4. In the case where

the portion-to-be-regulated 1503 is positioned in the



contacting to the free end portion 180b, of the drive 20 shaft 180.
And, the axis L2 inclines to the disengagi ng angul ar position (Figure
27 (c)), such that the upstreamside free end portion 150A2 reaches
the free end 180b3. In this state, while contacting to the free end
180b3, the coupling 150 passes by the 231¢§ree end 180b3 (Figure 27
(c)). Mre particularly, the coupling 150 is noved fromthe
rotational force transmtting angular position to the disengaging

123 angul ar posi ti, so that t ar, C n upstream
free end p03|?FSnggbﬁé)pVWE%ﬁPri?éh#ﬂI%?eup8P§E§ﬂ9s?%% of Ehg drive
shaft 180 wt t LAt I CtL 0 4 reumvent s
the drive 5 s ?Siggglelﬁu%gﬁépgﬁg? Q%%aSE?E g? g?%;%?£%6€f|on 150a

behi nd the driryvarskatt, 180 AscSLeMdN Wite dheeebtopioppositia t he
rotational direction x4 retracts from behind the drive shaft 180, and

noves to the dowvasiyreamst de, afhd huhliing Baf tad8Bei engdnped 0
rotational direction X4. Thereafter, the cartridge B noves in

accor dancesw rklehéveotattlon dﬁl“\t%es}ra(fttarlﬁon’éﬁﬁéﬁut Lotengarine state
becones as shown_in Figure 22. Furthernore, ime the rotary
member, c 15 HéFPiEgeogleﬁmﬁhﬁﬁq Y% RY the EBHBF?%% 559 +E§?%Ellned

by the urging, negber 159 descri bed above, so that the axis L2 thereof
inclines towardCtABINI-

Furthermore, in this embodiment, as has been

described hereinbefore, the drive shaft 1807always

10 rotates. For this reason, at the time of an engaging
operation, the rotational phase of the drive shaft 180
is always changing, and the phase relation between the
drive shaft 180 and the coupling 150 is not constant.
Even in such a case, the engaging operatioﬁ of fhe

15 coupling 150 described above is possible irrespective
of the phase difference between the drive shaft 180
and the coupling 150. Referring to Figure 25, the
description will be made as to this engagement. Figure
25 is a view illustrating the phases of the coupling

20 150 and the drive shaft 180. (a) of Figure 25 is a
view in the state where the pin 182, and the driving
shaft receiving surface 150f opposes to each other in
the upstream side with respect to the rotational
direction ¥4, of the rotary member C. The pin 182 and

25 the projection 150d of the coupling 150 face to each
other in (b) of Figure 25. (c) of Figure 25 is a view

in the state where the free end portion 180b of the



downstream side with respect to the rotational direction X4. In other
words, the coupling 150 is 20 noved fromthe di sengagi ng angul ar
position to the pre-engagenent angul ar position. By doing so, after
the rotary nmenber C carries out the one full turn, the coupling 150
i's engageabl e again with the drive shaft;480. 25As will be apparent
fromthe foregoing description, the angle, at the pre-engagenent
angul ar position, of the coupling 150 relative to the axis L4 124 is
| arger than the angle at the di sengagi ng angul ar position. This is
because, the grévengagtheand algulcacigesiphohsPd settirefearueidmg, such
that at the tinme of an engagenent of the coupling, the distance

bet ween 5 t heldPsPPRAFE freefaGhd A5bSit i ohc)lﬁﬁll‘jl%ﬁ? #Re 1fr BeVEpH

tion 180b3,0f the drive shaft . is relativel i.th tt
Phe rotati onal "dFPCETEIT SR 6P EFgh 8 35 ot P drkonieonal
tol erances of r%@&i@f‘ﬁ Ssi fady Q‘S'o‘%eggp%eghﬁ?cé@éﬁ Wthe Al hDefL e of

a 10 coupling di sengagenent, the axi Inclines in interrelation
with the rotathon;@hird heoA oty 10BT0EE, Cch8 EbeTikeNgAYIiRG angul ar

position. For this reason, the free end portion 180b3 of the drive
shaft is substaaiimiible tire eddneliascthendownssteen fo etheerear 147.

More particularly, the coupling 150 is revolvable
substantially. As shown in Figure 25, for this reason,
the coupling 150 can incline in a mounting direction

10 ¥4 irrespective of the phase of the gear 147 relative
to the rotational direction X4. Independently from the
phases of the drive shaft 180, and Fhe coupling 150,
the downstream free end position 150A1 with respect to
the rotational direction X4 of the rotary member C is

15 nearer than the free end 180b3 of the drive shaft to a
cartridge B, and it is in the downstream side with
respect to the rotational direction X4, of the rotary
member C. The upstream free end position 150A2 with
respect to the rotational direction X4 is near than

20 the free end 180b3 of the drive shaft to the pin 182,
by setting the inclination angle of the coupling 150.
With such a setting, in response to a rotating
operation of the rotary member, ¢, the downstream free
end position 150A1 with respect to the rotational

25 direction X4, passes by the free end 180b3, of the
drive shaft. And, in the case of {(a) of Figure 25, the

driving shaft receiving surface 150f contacts to the



15 position 150A2 with respect to the rotational ‘direction X4, in the
direction of the axis Li, ( (c) of Figure 27). Al so when the
coupling 150 di sengages fromthe drive shaft 180, the coupling 150
can be di sengaged 20 fromthe drive shaft 180, irrespective of the
phase difference between the coupling 1380 and the pin 182.

The rotational force transmtting angul ar position of the coupling
150 i s such an angul ar position of the coupling 150 relative to the

Soal tfon. andPeANLBE f PRl B7oEnEhEBapt ko LS ToRBA gt e
rotational force.fr th ive.shaft . 1 1 e,
predeterninedp58§???g%niESQgKEéhﬁégﬁsoﬁo( g&egggiggébogﬁ?ﬁgﬁ BSfemhich

opposes to the,phat psensj th¥erdrusm Mor enpaptbsuberby, 186 rotati onal
force transmtting angular position is such an angular 5 position

relative to thenaxtssldotfind. thee eoupbongibh0lean. belrr afhal edsky
receiving the rotational force fromthe drive shaft 180. The

pr e- engagesentharguliar (posef i Digwfe 1A% tbepkengitbogi susiate abOL
angul ar position of the coupling 150 relative_to the axis L4 10 that
i medi at el y bePsEacthetectipt i FeFal 50 e hga§derwitBALt hPHd FONSR&Et 180

in the process that the cartridge B ves to th redet erm ned
position in aé@BFﬁaﬁEEghP?h%?ﬂﬁgréF' uﬁﬁdngFHegP§t5?§aﬁéﬂF < ore

P on 1ol arbbEeRE"; FRO°GIETE, MMICALHBASEY e SodPe Adh 10 21

position relaflve ( e axl's rate efore the coupling 150
engages with %Q?agiéyew§9ﬁfEhéﬁgkiérﬁﬂ,dbﬁﬁnﬁﬁgyngnéﬁgé|@Htﬁ“&ﬁdﬂ‘Dn of

the coupling 150 Is such a angul ar position of the coupling 150
relative to thehaxls teddmirajheheiyhean be engaged with each other,
irrespective of the phase difﬁerence between the drive
shaft 180 and the coupling 150 or the phase difference
between the coupling 150 and the geaxr 147.
Referring to Figure 26, the rotational foice
15 transmitting operation at the time of rotating the
developing roller 110 will be described.
By the rotational force received from the motor
{(unshown)} the drive shaft 180 is rotated with the gearx
(helical gear) 181 in the X8 direction in the Figure.
20 And, the pin 182 integral with the drive shaft 180
contacts to a rotational force reception surface 150el,
i50e2 of the coupling 150 to rotate the coupling 150.
As has been described hereinbefore, the coupling 150
can transmit the rotational force to the developing
25 roller 110 through the gear 147. qu this reason, by
the rotation of the coupling 150, the rotational force

is transmitted to the gear 145 mounted to a shaft 110b



20 coupling 150 di sengages fromthe drive shaft 180 in the process

that the cartridge B noves fromthe predeterm ned position in

response to the rotation of the rotary menber C. Mire particularly,

t he di sengagi ng angul ar position is an angular position 25 relative
to the axis L4 in the case the coupling;4b0 di sengages fromthe drive
I n the engagenment angul ar position, and the 126
di sengagi ng angul ar position, the angles 132, p3 (Figure 24, Figure

shaft 180.

27) between the axis L2 and the axis L4 is larger than the angle
bet ween the agfsthe deidelomiraxizelierpllPnthheughtdhs arrdr fldrice By

transm tting angul ar. position. The angle gé isegreferably O degree.
The angl es 13503fd 93 e RRdNgr 2By 2501 dRgi 2

angl e, range | vl chglie,tolphLongle L0169 40 aUSAISSLO | BOrS e

descri bed above 84 i S approx.

e eqr

both sides of ;the 104 atd.Pnal Jhtedt LaeaBLEtLHS | 2N H3 1698

In this enbodi nent, The pre-engagenent angul ar position is between
the rotation ayishofddhelddavr] eRilngrr oibesr 1d0: @nid-d hdafat aBoon axis

of the 15 supplying roller 115. Mre particularly, in this

enmbodi nent ,

t he pre-engagenent angul ar

t he incl Thiirgidi oretobhrited reneardabpkl nGf&60swhif cthe s i n
position is between the rotation axis of

t he devel opi ngMpediegnt10, and the rotation axis of the supplying

roller 115.

10

15

20

25

Referring to Figure 27, the description will be
made as to the disengaging operation from the drive
shaft 180 of the coupling 150 in accordance with the
movement from the predetermined position (developing
position DP} of the cartridge B by the unidirectional
rotation of the rotary member C.

First, the position of the rotational force
transmitting pin at the time of the cartridge B moving
from the predetermined position will be described.
When the image formation finishes, as will be apparent
from the foregoing description, the pins 182 are
positioned in the entrance portions 150kl, 150k2. And,
the pins 155 are positioned in the opening 150g 1 or
150g2.

The disengaging operation of the coupling 150
from the drive shaft 180 will be described in

“interrelation with the operation (Figure 20-Figure 22)
for changing to the next developing cartridge B, after
the cartridge B finishes an image forming operation.

In the state in which the image forming

otatgfl-degrees. The



20By this, according to this enbodi nent, the coupling 150 can be
assuredly engaged with the drive shaft 180 also in the rotary menber
havi ng the swinging rotation axis 101i. According to the
enbodi ment descri bed above, 25 the drive shaft 180 and.the coupling
150 are engaged and di sengaged rel ati veie®d each other in the
cartridge B nounted to the rotary nenber C by noving in the 127
direction substantially perpendicular to the direction of the axis L3

by the rotation of the rotar) nber C. The cartridge.B is unted to
t he acconnnda??ﬁﬁaﬁbP?i%ﬂslééﬁﬂ%F§§i&gﬁ ke éngokgﬁylﬁéﬁ%éggt.

The substanti : [ [ il d hhed :

Bet ween t he cgkfgﬁ%gggg gﬁ%@%h%M?§%§f§H§§n%§§E%?gapgﬁéf O%ﬁﬂ?%i?

provi ded in okger ak®snpENt aRddtermunRt airbe seaktahd9gl By semat:hlan. Mre
specifically, the small 10 gap is provided, for exanple, between the

gui de 60b, and (aheofguFileuf?,28nd Tatwgeart he7 gudekes Gib tded t he gui de
C2 with respect to the longitudinal direction. Therefore, when the
cartridge B igoffpthcedlt direetiat aidy withbéheCcarheidg®l B- cdberi dge B
may slightly be 15 slanting within the Limts of the gaps..lIn

addi tion, wheNPERh&ESEBt By hehkrsuEfageatel’t arsHﬁPDe‘ﬁ’g% R i o

dev 2t on, T RBRRER [BSLELoEe (G SRSRSRIET o i chReTaRR
out by the ”D%EH?Et1§6, or the pin 182 in the rotaticnal direction

X4. BAnd, the axis, 12 starts the inclination toward

10 the upstream side with respect to the rotational
direction X4, (Figure 27 (b)). The inclining direction
at this time is opposite, with respect to the gear 147,
to the engaging direction with the arive shaft 180. 1In
other words the inclining direction is away'from the

15 pre-engagement angular position beyond the axis L4. By
the rotating operation of the rotary member, <, the
upstream side free end portion 150A2 moves with
respect to the rotational direction X4 while
contacting to the free end portion 180b, of the drive

20 shaft 180. And, the axis L2 inclines to the
disengaging angular position (Figure 27 {(c¢}), such
that the upstream side free end portion 150A2 reaches
the free end 180b3. In this state, while contacting to
the free end 180b3, the coupling 150 passes by the

25 free end 180b3 (Figure 27 (c)). More particularly, the
coupling 156 is moved froﬁ the rotational force

transmitting angular position to the disengaging



20 the cartridge Bin the strictly orthogonal direction. However,
even in such a case, the present invention properly wrks as has been
descri bed herei nbefore. Therefore, also in the case where the
cartridge Bis slightly inclined, the state is substantial 25
perpendicularity. (12) Coupling engagi Rgs;operati on and rotati onal
force transm ssion 128 As has been described in the
foregoing, the coupling 150 of the cartridge B is brought into
engagenment with the drive shaft 180 i medi ately before positioning to
t he predet er mi2nedlpbspes binl@if, tite thaith theadspabt yoA epumskist G al |y

sinmul taneously with the_positioning to th edet er m ned, position.
Mbre particul aFPFETEHB Bl §HYy P50 Hion; 150Ke) rhLeh ot i drise

transmtting angular_position. .Herge,. in the,s e that the cartridge
B is positi on@ﬁg?ﬁe?rﬁesﬁ p?é;d:e}feercp'lﬁféed S%(E)igitt ?gél,wjt%e rceosgapﬁcl%néwlSO

engages Wi th tiRe doiye; SHaf tail@Qtion x4, ASchfveResnKlesHided

her ei nbef ore, when the rotary nenber C rotates the coupling 150 is.

contacted §0 therdrige. shaf beh8@ wWoraespeNserd i hrivevegertioh 15
the cartridge B. By this, the portion-to-be-regulated 150 is noved

to the perm tibfg penindnttsd 2 Ve ainatflie 1B8gabk aseamy joritheon 160bl, in
ot her words, the coupling 150 is noved to the rotational force
transmitting direction opposite the rotational direction x4
retracts from behind the drive shaft 180, and moves to
the downstream side of the drive shaft 180 in the
10 rotational direction X4. Thereafter, the cartridge B
moves in accordance with the rotation of the rotary
member C so that fhe state becomes as shown in Figure
22.
Furthermore, by the time the rotary member, c
15 carries out one full turn, the coupling 150 is
inclined by the urging member 159 described above, so
that the axis L2 thereof inclines toward the
downstream side with respect to the rotational
direction X4. 1In other words, the coupling 150 is
20 moved from the disengaging angular position to the
pre-engagement ancular position. By deing so, after
the rotary member C carries out the cne full turn, the
coupling 150 is engageable again with the drive shaft
180. -
25 As will be apparent from the foregoing
description, the angle, at the pre-engagement angular

position, of the coupling 150 relative to the axis L4



angul ar position fromthe pre-engagenent angular 20 position. And, in
the state that the coupling 150 is in the rotational force
transmtting angul ar position, the coupling 150 transmts the
rotational force received fromthe drive shaft 180 to the devel opi ng
roller 110. By this, the developing rolliee 110 rotates. 25Wen the
rotary nmenber C rotates furthernore, the coupling 150 is noved from
the rotational force transmtting angular position to the di sengagi ng

129 angul ar pqgsition in_accordance wt t.of th trid
B. By this, thé ¢BAERFnG ABOR saéTﬂjé’g@g PG RGPS T aB0, Ao

has, been descrl ed et eI 2iep oL CoUR bPO J30danamuntet Lo

inclining notfon relativeto € axi's

inclined, withaudtiipheffesdingiididhr, dihieg shatt ad8ond nei@sponses
to the rotating operation of the rotary nmenber C. By this, the

coupling 150 eanchgagesengagedid doupDinte dheveisbahte 18wt her
enbodi nent will be descri bed. Referring to Figure 29 and
Fi gure 30, sanahkerpeibesnnérte vitrld desiddsar 1b@8L1, and the free end
portion 180b3 of the drive shaft is relatively large
with respect to the rotational direction X4 ((b) of
Figure 24). By this, dimensional tolerances of -the
parts are provided. On the contrary, at the timg of a
10 coupling disengagement, the axis L2 inclines in
interrelation with the rotation of the rotary member C
in the disengaging angular position. For this reason,
the free end portion 180b3 of the drive shaft is
substantially the same as the downstream free end
15 position 150A2 with respect to the rotational
direction X4, in the direction of the axis L1, ( (c)
of Figure 27).
Alsc when the coupling 150 disengages from the
drive shaft 180, the coupling 150 can be disengaged
20 from the drive shaft 180, irrespective of the phase
difference between the coupling 150 and the pin 182.
The rotational force transmitting angular
position of the coupling 150 is such an angular
position of the coupling 150 relative to the gear axis
25 L4 that the cartridge B is in the predetermined

position, and can be rotated by the coupling 150

receiving the rotational force from the drive shaft



In this enbodi nent, the other nounting 15 structure of the elastic
material (urging nmenber) 159 will be described. According to this
enbodi nent, the coupling 150 can be further assuredly inclined in the
direction of the pre-engagenent angul ar position. (a) of Figure 29
and (b) of Figure 29 are 20 perspective,yiews illustrating the state
of nounting the elastic material (urging nenber) 159 to the
supporting nenber 157. (a) of Figure 30 is a perspective view of a
cartridge drive portion. (b) of Figure 30 illustrates the exanple of
t he supporting885 rianser tIS7 prkdehchasned et iunflisghat PeAltian
addition, in the exanPIes shown in _(a) of Figure 29, (Q{ of Figure 29
and (a) of Fi JUPESRPPIRKPITHEON PPI3phiGPt GBRCI&Yi it h%he supporti ng

Ctructure of PRECERSBON A hally) BEG0 SBavR ihiRr oo rofRel B

structure of P escri ove.  Fu nore,

projection 157p.i8 E%éﬂ@ﬁ%%%i;gign%uﬁ%%e§§s}§zgﬁ Ps canst idbteduly 2

surface 157n2, a surface 157n3, a surface 157n4 and a surface 15%n5

(four surf@ceppsifnen tdmatfinee tendhRokkienLlothet whel)cchifahgofisbhe
contact portion 159a of the spring 159 is accomobdated in the recess
157nl1, and i scaesbei cdierkdad hearmmieiegt thewartatilondle faxice I£4oby t he
surface 157n2 and the surface 157n4. More particularly, the free end
portion (othethendyivgodaidntl®ls | Fhe here senapger®snyl angadars novabl e

al ong the recess,157nl. The free _end rtiion (other end), 159al is in
engagenent an%B%Elﬁﬁt?thﬂfIQQRE%5n553ﬁ9.1§SS M i FTBH2 % he | ateral

surface 1571 gl {NeoSUBPY] G JIRTRET 1387, L5. PLOYI ded i 1.3 4

proj ection 159" he case € coupl'ing ° isn
pr e- engagefrent n AP OhAEa RASIY Mrdrae tlki ¥8ApPORG | P30 Il ls tWhen

coupling 150 contacts to thé projection

the drive shaft 180 in the process that the cartridge
B moves to the predetermined position in accordance
with the rotation of the rotary member C. More
particularly, the pre-engagement angular position is

15 an angular position relative to the axis L4
immediately before the coupling 150 engages with the
drive shaft 180. The disengaging angular position of
the coupling 150 is such a angular position of the
coupling 150 relative to the axis L4 that when the

20 coupling 150 disengages from the drive shaft 180 in
the process that the cartridge B moves from the
predetermined position in response to the rotation of
the rotary member C. More particularly, the
disengaging angular position is an angular position

25 relative to the axis L4 in the case the coupling 150

disengages from the drive shaft 180.

In the engagement angular position, and the



20 1570. By this, the inclination angle position of the coupling 150
is determned. Here, the configuration of the recess 157nl is as
follows. More particularly, the recess 157nl is extended al ong the

| ocus of a free end portion 159al when the contact portion 159a noves
in 25 the direction perpendicular to the2zaxis L4, wth the novenent
bet ween the pre-engagenent angul ar position and the di sengagi ng
angul ar position of the coupling 131 150. The recess 157nl

i rocti on' por BERATBAPLEY R EHE RS 1A P FoBTer O L Fe Mvarbnt of S
the free end Al 9al. in.t dir Lan : i i
restricted bngééhggrégbg%i ﬁﬁqggdhfﬁgggﬁrFg%e£%§%§§%gmkﬂﬂﬁ%

the coupling 120si 841 Dst e U e-8RGAGBRERLGABOBE Bl HOSI R AkiANG the
spring 159 elastically urges 10 the coupling 150 by the contact

portion 159a, ahhethontats YoOral dm 1hea rbeeeiivesl atoeaeti on force F
including a force FI in the direction of the axis L4 fromthe
coupl i ng 1%50. t¢ahsoitE guranBO aheesithos-stBhe.angweldr 1sthe free
end portion 159al is 15 restricted in the novenent in the direction
of the axis LBrByerplyu? fdrerers7nihef 2ngtes kel $A BBy this, the

contact portion 59anog§ not tilt in the directign %% he %éi% &% by
the force Fl.PERAFFEPLY, 29 H§HEGase grERR - coul iNG t50°1 S i it he

angular 20 poghyLRN: QLN JhAhJiNG e 2RAAARIEOL.ANG| A Pamid | On,
even if the confact portion 159a receives the force inthe direction
of the axis LAestbeptd!l ihdee p4 is approx. 20 degrees - 40 degrees

10 toward the both sides of the rotational force
transmitting angular position.

In this embodiment, the pre-engagement angular
position is between the rotation axis of the
developing roller 110, and the rotation axis of.the

15 supplying roller 115. More particularly, in this
embodiment, the inclining direction of the coupling
150 which is in the pre-engagement angular position is
between the rotation axis of the developing roller 110,
and the rotation axis of the supplying roller 115.

20 By this, according to this embodiment, the
coupling 150 can be assuredly engaged with the drive
shaft 180 also in the rotary member having the
swinging rotation axis 101i.

According to the embodiment described above,

25 the drive shaft 180 and.the coupling 150 are engaged

and disengaged relative to each other in the cartridge

B mounted to the rotary member C by moving in the



of the contact portion 159a in the direction of the axis L4 can be
prevented by the surface 157n2 of the 25 recess 157nl1 or the surface
157n4. By the above-described structure, when the coupling
150 takes various angul ar positions, the 132 contact portion 159a
receives the force in the direction of the axis L4. However, the free
end portion 159al is regulated in the novenent of the in the
direction of the axis L4 by the surfaces 157n2 and 5 157n4 of the
recess 157nl. By this, the tilting of the contact portion 159a in the
direction of thzeakisn | sulsraridd arieyperpdndBgular sto tte chinteadtion
portion 159a can be assuredly contacted to the internediate portion
150c of the cBfipFPRgai5®. Lkt &6 otefkdo8pPf nha 5o tar e giprber C.

lastically b dl dt dth - t, I
ot on (1B SSRAE e P L YR 08 B Sraagem Aroul el
been descri be Oggigﬁn{gy@g&o‘;-%ﬁgy +Rar E°£§P?2)m h. gt the end of

the spring (efastic 15 nmateria i's fixe the nmounting portion

157el. Morg particul anly subBeagisl Psetpdridu1kabyi sifixgd to the
supporting nmenber 157. This is because the nounting portion 157el is

securedly fixddstoibde Isapporti ng nenber 157. The free end portion
(other 20 end) 159al of the spring 159 is novably engaged with the
recess 157nl for resBetgeengthhecavvendor B mnchdhaxiraltadyr serben ©f
the drive shaft 180, Mrre particularly, the other end 159al is
novabl y engag@dShith 43R IeddsyifsihinpPEdractc iTPitHe athPGFOLRE 25

member 157. the cartridge B smoothly. More specifically, the small

10 gap is provided, for example, between the guide 60b,
and the guide €2, and between the guide €lb and the
guide C2 with respect to the longitudinal direction.
Therefore, when the cartridge B is mounted to the
rotary member C, the whole cartridge B may slighfly be

15 slanting within the limits of the gaps. In addition,
when the rotary member C rotates, a small positional
deviation may happen. Therefore, the engagement and
disengagement between the drive shaft 180, and the
coupling 150 may not be carried out by the movement of

20 the cartridge B in the strictly orthogonal direction.
However,'even in such a case, the present invention
properly works as has been described hereinbefore.
Therefore, also in the case where the cartridge B is
slightly inclined, the state is substantial

25 perpendicularity.

{(12) Coupling engaging operation and rotational force

transmission



The configurations of the projection 157n and the recess 157nl are
not limted to the above 133 described ones if the surface 157n2 and
the surface 157n4 satisfy the functions descri bed above. For exanple,
t he configuration shown in (b) of Figure 30 can be enployed. Mre
particularly, in the enbodiment 5 shownies (b) of Figure 30, the
configurations of the projection 157n and the recess 157nl1 are

i near. In the exanples shown in Figure 29 and Figure 30,

the recess 157nl1 is hol e penetrating in the direction crossing with
the | ongitudinal di &t o %Pefod?ﬁﬁrg%%l%’hg“i%dfe%ﬁg@ﬁfﬁgs Fhet he
rotational for cansShi bt . i &i on. | S. odi nment ,
the recess 15?%%pﬁé§§ ?%?oﬁgh}%g%%¥ﬁgﬁ th%rggopggu% % %ﬁg?n nol di ng

is made easy. HouMREnti Fit® Nl diivd edalre the E%Q&Q&@%ﬁ?% a
e

suitabl e recess récessed in 15 the direction crossing wt

di recti on canpbeidsefindhes efios eprdditaradess pboehudes af ttHougimol e,
a groove, and so on. Here, the longitudinal direction of the coupling
150 i s thesdi eesembhytHwar dsukhet dirtdie ldiyd séfruilhenpeog be twirh 186d from
the free end of the 20 portion-to-be-regulated 150]. In this

enbodi nent, tRESEhieDGRI hbP et RIRdatecadsedspATibkPendSa® t he

di rection perpendi to the | i tudi.nal ,directj f th [
150 whi oh o PREEHEUFBELYL oH SOREL N AaDiet RgtHgEP e HIa Lt on |

By this, the gflegt §r%fgsrgfé@{ri@feﬁq}gg@gam%gteeﬂvi etk Urinehe

assuredly. However, 't resen tion is not Iimted to this. In
this embodi meRkarbhenst rticd WL ShQWR IBNis positioned in the

10 predetermined position, the coupling 150 engages with
the drive shaft 180.

As has been described hereinbefore, when the
rotary member C rotates the coupling 150 is contacted
to the drive shaft 180 in response to the movemént of

15 the cartridge B. By this, the portion-to-be-regulated
1503 is moved to the permitting portion 160b2 from the
regulating portion 160bl, in other words, the coupling
150 is moved to the rotational force transmitting
angular position from the pre-engagement angular

20 position. And, 1n the state that the coupling 150 is
in the rotational force transmitting angular position,
the coupling 150 transmits the rotational force
received from the drive shaft 180 to the developing
roller 110. By this, the developing roller 110 rotates.

25 When the rotary member C rotates furthermore,
the coupling 150 is moved from the rotaticnal force

transmitting angular position to the disengaging



139 Figure 29 is made of the resin material except for the spring
159. The | ongitudinal direction of the coupling 150 which is
inthe rotational force transmtting angular 5 position is the sane
as the longitudinal direction of devel oping cartridge B (devel opi ng
roller 110). According to the erbpdi mrent shown in Figure 29
and Figure 30, the coupling 150 can be assuredly inclined toward the
pr e- engagenent angul ar position. 10As has been descri bed

her ei nbef ore, the_enbodi ments descri bed above are as foll ows.

Even i n the s8pgilaf LPHVHICH t RECOELAPFEgEL B nbhve sndvememd @ifr ecti on

substantially perpendi cular_ to_the direction of the axis L3 of the
drive shaft 1*88‘? §art Todbl i RY 1855 caP e i 1hict A50hgi g rgRILhat

180, and can_gkggng@gﬁ%giééy%#y%tdphﬁg shaft 180. In addition, the

cartridge B is nove I'fection substantially perpendicular to

the direction of thepaxhgslge@f ddis-Aidae hafithpd88,Ln gggordance
with the 20 rotation of the rotary nenber C. This is because as

descri bed sboyeupl heg craplisngolipl egafioktakecl heidPtdtiomalreletgee
transmtting angul ar position (first angular position), the

pr e- engagenentoaniyell aripdst tafotheésgeend anguitaripdgidliioryd, and the
di sengagi ng angul ar 25 position (third angul ar position). The
rotational foVEeheRanHitRieddranyaklr thesitivh skafthd 88ngdl ar

ition for transm in he r i onal for from 1
positio ° Eegpgﬂgéé t éheero g%&ng gpergtfgh oé)the %%tary

member C. By this, the coupling 150 can be disengaged
10 from the drive shaft 180.
Another embodiment will be described.
Referring to Figure 29 and Figure 30, another
embodiment will be described.
In this embodiment, the other mounting
15 structure of the elastic material (urging member) 159
will be described. According to this embodiment, the
coupling 150 can be further assuredly inclined in the
direction of the pre-engagement angular position.
(a) of Figure 29 and (b) of Figure 29 are
20 perspective views illustrating the state of mounting
the elastic material (urging member) 159 to the
supporting member 157. (a) of Figure 30 is a
perspective view of a cartridge drive portion. (b) of
Figure 30 illustrates the example of the supporting
25 member 157 which has ancother configuration. In
addition, in the examples shown in (a) of Figure 29,

{b) of Figure 29 and (a) of Figure 30, the lateral



the main assenbly A to the developing roller 110. The pre-engagenent
angul ar position is the angular position inclined fromthe rotational
force transmtting angul ar position before the coupling 150 5 engages
with the drive shaft 180. The rotational force transmtting angul ar
position to the pre-engagenent angul ar pssition of the di sengagi ng
angul ar position is the angular position inclined toward the opposite
side in order to disengage the coupling 150 fromthe 10 drive shaft

180. As Eas b . descr.i bed herei.nbef or t? rotati onal force

Cransmitting SHEARSE FOSH (9 orRY | TRPENGUCarBREF  f Bh) CF PTG AEhul ar
it £t f L ingt X

Por 15 Totnt | AStfiraPpEAgedDlod o bl A0S Mokl a8nl B6 £OLROLANN ur e 1E®

110. THe BrBo&lHAveEMc.anad aboResi thon{sacand amul ar
position) is the angular position of the coupling 150 inclined from

t he rotati onabrbgecei@d 15amnsis tgricgdadguliah posetéss bgTre the
coupling 150 engages with the drive shaft. In addition, the

di sengagi ng argubhitposdthyre (swifateadguhnds posiriang 137nhe angul ar
position of the coupling 150 inclined toward the side opposite 25
fromthe pre- EHgABEReh? RhARAr2 pBEiECEN 1P B (hEUF 0B BEFBFRT) £ oPRE-

transm tting anguial poshtlon i1, ofel.! 8.d) 5¢8929e,Fhe,soupling 150
portion 159%a of the spring 159 is accommodated in the
recess 157nl, and is restricted in the movement towa;d

10 the axis L4 by the surface 157n2 and the surface 157n4.
More particularly, the free end portion (other end)
15%al enters in the recess 157nl, and is movable along
the recess 157nl. The free end portion {other end)
15%al is in engagement movably with the recess 157nl.

15 In addition, the lateral surface 157i of the
supporting member 157 is provided with a projection
1570. In the case where the coupling 150 is in the
pre-engagement angular position, the driven portion
150a of the coupling 150 contacts to the projection

20 1570. By this, the inclination angle positioﬁ of the
coupling 150 is determined. Here, the configuration of
the recess 157nl is as follows. More particularly, the
recess 157nl is extended along the locus of a free end
portion 15%al when the contact portion 15%a moves in

25 the direction perpendicular to the axis L4, with the
movement between the pre-engagement angular position

and the disengaging angular position of the coupling



136 shaft 180. According to the enbodi ment described in the
foregoi ng, a devel opi ng devi ce (devel oping cartridge) is provided
whi ch is usable even with the main 5 assenbly which is not provided
wi th the nmechanism for noving the main assenbly side coupling nmenber
in the axial direction thereof by sol engid or the |like. Mre
particularly, by noving the devel opi ng device - (devel oping
cartridge) in the direction substantially 10 perpendicular to the
axial direction of the drive shaft, the coupling nenber provided on
t he devel opi ng>Bevi ce (devel opi ng cartrldge) is engageable with the

drive shaft. And, ar tatlonal gg@a (iransnlttlng 8art usabl e for the
devel opi ng devi ce (dg &ISBFﬁﬁsl 1995y &°5 £E5M6 FdEBe TEVERRAS i on,

an elecprophoéggégfggé% op|n O %qbggégg §r§£u§héléﬁ h t he

devel opi ng de cartri IS provi ccordlng to

the enmbodi menge gesedi bethd td h;@lerax&er 801 NbyceieV ehaPhBdefoy: oor
(devel opi ng cartridge) can be provided which can Be engaged wth the

drive shaf4 i8héherékd radd ipprtswhstigotialhytperpereicidmictt @hkhe axi al
direction of the drive shaft provided in the main assenbly of the

el ect rophot ogaaphi &4 i magestorimteg RS- appasatisce ArtdinZa angt &hkonal
force transm ssion article usable for the devel opi ng devi ce
(devel opi ng cartfierRye)> e be prOV|ded In addition, an 137

el ectr ophot ographi c | e formn tuys ysable with the
devel opi ng device (dggaﬁobﬁﬁgc ééhlﬂegbﬁogragﬁﬂgagement

angular positicn, and the spring 159 elastically urges
10 the coupling 150 by the contact portion 15%a, the
contact portion 159a receives arreaction force F
including a foxce Fi in the direction of the axis L4
from the coupling 150. (a) of Figure 30 shows this
state. However, the free end peortion 15%al is
15 restricted in the movement in the direction of the
axis L4 by the surface 157n4 of the recess 157nl. By
this, the contact portion 15%a does not tilt in the
direction of the axis L4 by the force Fl. Similarly,
in the case where the coupling 150 is in the angular
20 position other than the pre-engagement angular
position, even if the contact portion 159a receives
the force in the direction of the axis L4, the tilting
of the contact portion 159a in the direction of the
axis L4 can be prevented by the surface 157n2 of the
25 recess 157nl or the surface 157n4.
By the above-described structure, when the

coupling 150 takes wvaricus angular positions, the



According to the enbodi nent described in the 5 foregoing, a

devel opi ng devi ce (devel oping cartridge) can be provided, wherein the
devel oping roller can be rotated snoothly as conpared with the case
where the operative connection between the nmain assenbly and the
devel opi ng devi ce (devel oping cartridgel3ts effected 10 by the
gear-to-gear. And, a rotational force transm ssion article usable
with the devel opi ng device (devel oping cartridge) can be provided. In

addition, an el ectrophotographic inmage formng.apparatus usable with
t he deyelopinﬁOBEQFEeprEg%ng#%b_ fﬁ&gg}ecgﬂggg_b% %ﬁ%vided._

Accor ding 1o kaecerbad spnludeserd had | Bobbieed oramol fide Rrfievel obi ng
devi ce (devel oping cartridge) can be provi ded, erein It can engage

Wi th the drivg,shabh i8odies difenliAasybstant nabbieperpengiculmr to
20 the direction of the axis of the drive shaft provided in the main
assenbl y, andthbeddeset ophngt rild erzieambeyr ehat edrsaves hl ¥In2Archd a
rotational force transmitting part usable with the devel opi ng device
(devel opi ng cabinidgé)toanrdesgs MiTddd. By byt t itdre Wil timg of the
el ect rophot ogr aphic i mage form ng apparatus usable with the

devel opi ng de¥PBEacteRef bbPhgl 2% titl dde) dZRCHh&CRr BT ey, axixnd4
According to the enbodi nent described in_the foregoing,. .ad |L.opi n
devi ce (develBﬁpnaecﬁF?Y?%ﬁﬁg'c§H 515r03$%e%P%&ﬁéﬁ19é%¥ 5 gﬁggggd,g
and_di sengaged.inpbngsdhtesty ot ltoalh¥ PRERSACLEM ATpdiidie S
axial direction rerativeé 1o {he drive shaft provided in the main

assenbly of thepel get £RPNeL Q8T ARNIIG 0. MYt Of St HY BPAAiNg hBot he
novenent (rotation) of the novable nenber (rotary nmenber). And, a

rotationahoforaa elrassitélinvdpardsurzatilye unged theadeévehepprg 10
devi ce (devel oping cartridge) can be provided. In addition, an
el ect r ophot ogeaghgemenhgendotad mpsppianat(d rasabneuhi £ Pehition)
devel opi ng device ]
in the coupling 150.
As has been described hereinbefore, the coil
part (end) 159b at the end of the spring (elastic
15 material) 159 is fixed to the mounting portion 157el.
More particularly, the coil part (end) 158%b is fixed
to the supporting member 157. This is because the
mounting portion 157el is securedly fixed to the
supporting member 157. The free end po;tion;(other
20 end) 15%al of the spring 159 i1s movably engaged with
the recess 157nl for restricting the movement in the
axial direction of the drive shaft 180. More
particularly, the other end 159%al is movably engaged
with the recess 157nl provided in the supporting
25 member 157.

The configurations of the projection 157n and

the recess 157nl are not limited to the above



(devel oping cartridge) can be provided. According to the enbodi nent
described in the 15 foregoing, a devel opi ng devi ce (devel opi ng
cartridge) can be provided which can be engaged and di sengaged in the
direction substantially perpendicular to the direction of the axis of
the drive shaft relative to the device sigle drive shaft by the
novenent (rotation) 20 of the novable nenber (rotary nenber), and

whi ch can rotate the developing roller snmoothly. The rotational force
transmtting part usable for the devel opi ng devi ce (devel oping
cartridge) cadeberpbeyieres ﬂﬁ]ﬁhﬁﬁﬂﬁniﬁFeag5@P%c@ﬁ@p&kﬁ(ﬁﬁﬁﬁﬂﬂﬁ:i mage
form ng 25 apparatus usable wth the devel opi device 139

f oregoi ng, a é@@ﬂoﬁ?ﬁbﬁ%&vﬁ@%3%H§¢ép85iﬁssgﬁgg??rﬁﬁﬁv%anEﬁﬁ,provided
which is usable with the novabl e mher el opi,n t.ar er)

whi ch has theeF{SF%{L?bngﬁ?(i%0%%%%15%%05193?8&%&% hb?h%f)&?%%@ﬁﬁﬁg 5
device (devel eghﬂgecgr@%,g&g). MRYESpL P e Hirection ReLReBdi fuhar to

the axial direction rive shaft in response to the rotation of

the novabl e mapber {devis) apf G guateany, MeABeEdn £ Mpli Latidrid @A anky,
according to the enbodi nent descri bed above, even in 10 the above
descri bed casprofjet ilevel B rpnddeiec eefdesel Dprhgararkimedgs) i s
assuredly engaged and di sengaged relative to the main assenbly side
drive shaft, and the IdefBeopragPEes | Erowns itbifduddes#BobRAYFLQWEE a

rotational force transmttin rt, usable with 15 the devel opi‘ng
devi ce (devel38?nE;h‘Eai:?‘l’&’r%IE’ge‘};%7D lﬁeapP8$FdEﬁQe?¥FE&Rﬁt%QmEhean

eleCtrOPhOtOgggggg iéﬂn'e%gégh. %gt%pgﬁgaigﬁ Eg@&&ﬁ%fﬁ&*kté¥ion of
devel opi ng deviceé ?deve oping tartri dge) can be prOV|Jé§
10 the coupling 150 which is in the rotational force
transmitting angular position. In this embodiment, the
recess 157nl is a through-hole, and therefore, the
resin molding is made easy. However, it is not limited
to the through-hole, but a suitable recess recessed in
15 the direction crossing with the direction can be used.
Therefore, the recess includes a through-hole, a
groove, and so on. Here, the longitudinal direction of
the coupling 150 is the direction toward the free end
of the projection 150d from the free end of the
20 portion-to-be-regulated 150j. In this embodiment, the
through-hole as the recess 157n1 extends in the
direction perpendicular to the longitudinal direction
of the coupling 150 which is in the rotational force
transmitting angular position. By this, the effects
25 described zbove are provided further assuredly.

However, the present invention is not limited to this.

In this embediment, the structure shown in



As has been descri bed herei nbefore, according 20 to the enbodi nent
descri bed above, the coupling nenber can take the state that it is
revol vabl e substantially, and in addition the state of regulating the
inclining direction of the coupling nenber is in the predeterm ned
direction. By this, according to the 25i8mbodi nent descri bed above,
the state that the coupling nenber is kept stable in the

pr e- engagenent angul ar position can be maintai ned. As has been 190

descri bed her%LnbefOQE,.accordin to the.reg%I%tLo? nmenbe g60 f the
r

present enbodiimERES &vehsbBFLF et HEUEVE Bpi g SE&F ?ﬁ‘éeeplés Fourted

to the rotaryﬁgggg§r15 he coupling nenber can be maintained at the
pre- 5 engagenent angular position (second angul ar position). More

particularly, the coupld NGrEADEANEANdDEe 5B O BbNathalcdupg ing 150
pr e- engagenent angul ar position (second angul ar position) even in the

free state of whiehdegeliopithg rcetrdtiaige. fbhrecefranesmintihe gmgelaf 10
the transportation of the cartridge B, for exanple, the unintended
nmoverment of tpesdsaphi hg FRebeINe &6 B eprlengitadinThedpresieien of
invention can be applied to a devel opi ng devi ce, a_devel opi ng
cartridge, a F6VELPBARP F%FEEQ@?%&%M? Wﬁ%ﬁpﬂgﬁtFoéﬁﬂra%lgg'

Chect Lopnot g1 aphi ¢ 11BYS 419119 ABPERAL Enehd NOSIRAL rigure 2o
and Figure 30, the coupling 150 can be assuredly
inclined toward the pre-engagement angular position,

10 As has been described hereinbefore, the
embodiments described above are as follows.
Even in the structure in which the cartridge B
moves in the direction substantially perpendicular to
the direction of the axis L3 of the drive shaft 180,
15 the coupling 150 can engage with the drive shaft 180,
and can disengage from the drive shaft 180. In
addition, the cartridge B is moved in the direction
substantially perpendicular to the direction of the
axis L3 of the drivg shaft 180 in accordance with the
20 rotation of the rotary member C. This is because as
described above, the coupling 150 can take the
rotational force transmitting angular position (first
angular position), the pre-engagement angular position
(second angular position), and the disengaging angular
25 position (third angular position). The rotaticnal
force transmitting angular position is the angular

position for transmitting the rotational force from



According to the present invention, it is possible to provide a

devel opi ng device, a developing 20 cartridge, and an

el ect rophot ographi c i mage form ng apparatus usable wth the

devel opi ng device or the devel oping cartridge, which are inproved to
avoid the problemof the prior art. Wihkgsthe invention has been
described with 25 reference to the structures disclosed herein, it is
not confined to the details set forth, and this application is
intended to cover such nodification or 141 changes as nmay cone

wi thin the pukp8seainfassrbliprfovemihes dgvelpring opellofr tIHd .f oThewi ng
clainms. 142 C ai ns: 1. A devel opi.ng deyice usable with an
eIectfophotogPéﬁﬁ?%g?QﬁEﬁP?(ﬂQﬁqﬁ??aﬁﬁéﬁggﬁg,lgaP%edﬁBﬁﬁéﬁhs i ncl udi ng

a driving shalt rolaanle by -/ 060200 haybng acrotating force

applying p and a‘rotary sal evel opi'ng devi ce being

nountabl e to wsnéﬂ@Eynwbaza@%sa%&endsgfépgagedc%ﬂpcﬁn_lae:l@,g

novabl e in a direction substantially perpendicular to an axia
direction of theagés wigh shaf tddiver €5E0SES00 ML FRALtebnhherootary
menber in one direction with said devel opi ng device nmounted to the
rotary menber traheneinisaiahgnian pgpsihabh te tind pmarabigagemeat
direction perpendicular to an axix thereof', said devel opi ng device
conpri sing: angular posifigsy &@fopihegdisenerdiey QﬂﬂRﬂﬁﬁﬂgﬂﬁlgﬁon

el ectrostatic.latent i formed on . an_ele

atic. L a ge 2N, gtrophq#§§%$phics.
phot osensi ti v&S drifn 2P U RPALSE oy LRGBS b HRF 5PeSabEut an
f?‘gfn S‘Q’i“grg: ggftrﬁédjﬁﬁeé&eéeoxpié}g af'%'e%%ra LSy 8”&8\%%1 %ﬁ“h%‘ﬁp%ét ed
phot ographic photdsensitive rumin response
to novenmepd Of sk dsot@rpggrenber; and
As has been described hereinbefore, the
rotational force transmitting angular position (first
angular position) is the angular position of the
coupling 150 for transmitting the rotational force for
15 rotating the developing roller 110 to the developing
roller 110.
The pre-engagement anéular position {second
angular position) is the angular position of the
coupling 150 inclined from the rotational force
20 transmitting angular position before the coupling 150
engages with the drive shaft.
In addition, the disengaging angular position
(third angular position) is the angular position of
the coupling 150 inclined toward the side opposite
25 from the pre-engagement angular position from the

rotational force transmitting angular position in

order to disengage the coupling 150 from the drive



ii) a coupling nenber Ibr transmtti9g a rotating force to said

devel oping roller, said coupling nmenber including, a rotating force
recei ving portion engageable with the rotatin.g force applying
portion to receive a rotating force fromthe diiving shaft, and a
rotating force transmtting portion for iBgansmtting the rotating
force received through said rotating force receiving portion to said
devel oping roller, said coupling nenber being capable of taking a
rotational force transmtting angular position for transmtting the
rotational fof&&fot8Potating said devel oping roller to said

devel oping roller, a . pre-engagene an ition.which i aken
before said coupling ]%é: r?ﬂ&%n%éﬁe%%%‘%ﬁ% éréo %l:Mr%éj Iijgr ggg

appl yi ng port 'f%egegn?p W&%E@;&iﬁqf%ﬂc@g (ARIREEpE fg | HEH PRI;AWAY
fromsaid rotational force transmtting angular position, and a

di sengagi ng angubabvpasstweicihi£hidabitcakernf aitaatHe coapt i ng menber
to disengage fromthe driving shaft and in which said coupling nmenber
is inclined awagefmbam vhich ol atnenglirdwded wrhiahsirhet heghampenh afor
position in a direction opposite to said pre-engagenent angul ar

posi tion, movinghghei rnafm Fepdtse sislea cRupdhBat MeRPeR| H the
devel opi ng devi se_when the rotary nenber ves in sajd e direction,
sai d couplingaﬁéﬁﬁeﬁlﬁﬁ9E%°?r?ﬂﬁ%%ﬂ?lﬁﬁbﬁﬁ GRGEReRE ghﬁuﬁheapo PfFon

to the rotatignal .f0 transmttin |_ar 1L . and wherein
when t he rot apﬁrrt%éc %rggrl‘r%kgbsf;ﬂ#‘tlﬁqgécr %grrgi\(/egr%%%% gg?ﬁ@%ne
direction, in (B%%@QBE?n%Pc&P@rifdﬁé)h%rn PRe BB R c £ $8h Us GIOMPA A itk TRTDET
is noved fromsaid rotafional force transmtting angular position to
sai d di sengagipegpangitalaposs tiran 4:0 £ sKugageonabd tH43dcoupl i ng
menber from Said driving shaft, and wher ei n said devel opi ng
roller is conthefféd tbesadepkinr tmapivot pgoaphded photbsefevelaminenber
in response to the novenent of said devel oping device in a state that
devel opi ng rolFE¥ices (BeVRLCR Hrat&r tHdasdh ieén§agareablaet e & d
coupling menber .and said rqtating force applying portion. .. 2. _An
eIectroghotogp§ﬁﬁﬁcsﬁﬁ§ge 38$%iﬁgrggB§F8ng ¥%ﬁé#(ﬁﬁﬁQ%ﬂiﬁﬁ%qgngaéton
a recording hal ig.e r i Gal m ng

appar at us cog%%?%F%g?°§a£ge éé%%%ééyﬁﬁi\” nngﬁg%?E?§%£?%b|e by a

not or andhavigageaikgbat i 80 FOF L APPYi BEAPOLsh Pan Wher ei n sai d
driving shaft is not novable in a direction perpendicular to an a.Xxix
t her eof electirbphatogtaplyi ereinizeys forming appeiritas devablopi ng
device which is novable in a direction substantially perpendicular to
an axi al direstiitbntbe dheetepinhdestaa (devedopsRgeCaBt FbVEMeNtsS of
the rotary nenber ;in a state that devel oping device is nounted to
said rotary neAP&t9eAn response to the nonment or said rotary member

sai d devel oping 1ol | &lc dNGHUD BY rhe empoafifUEl ARG KL h bRE

devel opi ng an el ectrostati ¢ lFatent |nag%0?orned on an
el ect r ophg0greaphiye 1 RROt 9588sd 1Y fIdEni 22l (ded8YBLORY NEa F OF i &fe)Del NY
rot at abl e about an axi's, wherein said developing roller is contacted
to and separ atet beoprseidee! @cictophot agr aphiagephet osetisé tdwivarenber
drumin response to novenent of said rotary nenber; iv) a
coupl i ng nenbehaffer inr ahendli regkrien rothstiang ibdlyepespeadicwae| @hi ng
roller, said coupling_menber including, a rotating force receiving
portion engag&as éx\mlhd%ﬁ%@Jo%tcrﬁwgtheordcrévgpﬁhﬁlﬁgg%w%?% i, the
receive a rotati,ng force.fromthe driving.shaft nd a rotating force
transmitting SﬁﬁpiéﬁsF851¥r% ST t§ %fﬁﬁé?hp5fgf?ﬁ§lfo%%%g?e%%ﬁ%k?
through said roballis! Oy f 6CEIKLAGRAN! EGPCL O A2k hidselppi ng
roller, sard coupling nmenber being capable of taking a rotational
force transm tditngiangubBie PHSH L1 ddVelldpangnideling (Heve Dégtngnal
force for rotating said developing roller to said developing roller,
cartridge) can be provided. In addition, an



144 wherein in response to a novenent of seid devel opi ng
devi ce when the rotary nenber noves in said one direction, said
coupling nenber noves fromthe pre-engagenent angul ar position to the
rotational force transmtting angul ar position, and wherein when the
rotary menber nmakes a further novenent ig;,said one direction, in
response to the further novenent, said coupling nmenber is noved from
said rotational force transmtting anglar position to said

di sengagi ng angul ar position to di sengage said coupling nenber from
said driving shaftrophpetographic ipegecifrraand dewetapihgisadileer is
contacted to said el ectrophotographi e photosensitive nmenber in
response to tHétHDVQﬁmﬁﬁV?ﬁoR%QQjJ%@&@Poépﬁ&ea%9+%% ¢ T idasr)e PRat .
devel opi ng roéler i S. being rotated through engagenent between said
coupl i ng nenb&F BhE'Y ?%‘rotating force applying portion. 3. A
rotating force transgictbi-agnpach usablaibnt dekeloBLadifaERd! doe,
sai d devel oping cartridge being nountable to a devel oping cartridge
carrying nenbeprofotndpi ) ASEHYiVig0Headcel €8s+ OPNOL Y AG dgegge
form ng apparatus including a driving shaft, and novable in a

di rection subsbtanbé¢ abtyvipbrdendieaeliar the davakopdngliredidroranf behe
driving shalt, devel oping cartridge being provided with a regul ating
menber i ncl udragabepesmeattilg gsocomparaddvath ebhe gasr) Wems ¢he sai d
rotating force transmtting part conpri sing: ) a .recess

provi ded at oABSTRNHTE LRAHECTERE &Fggﬁﬁﬂ Fg?aT?¥E)QQﬁQﬂ?%ﬂw%anFP?ing
part and engageabie.mﬁth the drjiyving shaft mhgﬁ%§aid.dev%f@@e1

cartridge is OUNT 0 10 c%%velcr?ai (r?eggsg%flg GF* galep)palrsateus; a

Sph?r'Cal1@OrE%OEhQr§@gfk¥Bi§edEhe Bhbera eMbiational focRl urality of
projections interposing a center of said recess and projected away
from said spherigehi §9¥dn Ardicia heaplbudithl tith resid wpiel savidce
rotating force transmtting part For receiving the rotational force
fromthe drividgvshadinowiaott digigen ochdedei prohiedexhi nIassddbt joof t he
apparatus such that it does not nove in a _direction substantially
per pendi cul ar 2B ot 1t zpREt ine@diiCoAmg e s AP EMERY \ARRP A1 UspRlg
state that developing cartridge is nounted to the main assenbly of
Uhe appar at us¥ith the deyqlanitt, dgvaLe e ddpus [oR broaceddet r 6P sai d
spheri cal ;porfion.anay. fromsaid one end, said projected portion

bei ng rev% va%%eg%etmég% said permtting portion for permtting
substantial revol uti aacetdsaldes ofrd I dbdAmERtt HaBeRibbdngn paid and
said regulating portion for regulating an inclination angle position
of said rotatfogedeime ta asmlicping pavicen(desddreliidiatartatidyeng
force transmtting part is nmounted to said devel oping cartridge; and
a plurality ofardedriekPrisiasht adiepeini dAsCpn 0N IRIP hettikedhesdirdve145
projections and said first,projectedBBortio and interpgsing said

spherical porfR®ht HhitdSdFFE 3P0 & éHafﬁé%%%ﬁquﬁﬁQinﬁP& &cted

outwar di ¥, f T oy SPAELI GAIROTI e saLd SeCPRd BLOJLChetPOLLLOAS,PI ©
effective to transm e’ rotational force Fecelve Fomthe rrving

shal | by the PﬁoiﬁéﬂﬂéﬁﬁiJéééﬂﬂiyqegﬁBOQhégdé&%iéﬁing roller can be
rotated smoothly. And, a rotational force transmitting
part usable with the developing device {developing
cartridge}) can be provided. In additiocn, an
25 electrophotographic image forming apparatus usable
with the developing device (developing cartridge) can

be provided.
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According to the embodiment described in the
foregoing, a developing device (developing cartridge)
can be provided which can be engaged, and disengaged
in the direction substantially perpendicular to the
axial direction relative to the drive shaft provided
in the main assembly of the electrophotographic image
forming apparatus by the movement (rotation) of the
movable member {(rotary member). And, a rotational
force transmitting part usable with the developing
device {(developing cartridge) can be provided. 1In
addition, an electrophotographic image forming
apparatus usable with the developing device
(developing cartridge} can be provided.

According to the embodiment described in the
foregoing, a developing device (developing cartridge)
can be provided which can be engaged and disengaged in
the direction substantially perpendicular to the
direction of the axis of the drive shaft relative to
the device side drive shaft by the movement (rotation)
of the movable member (rotary member), and which can
rotate the developing roller smoothly. The rotaticnal
force transmitting part.usable for the developing
device (developing cartridge) can be provided. In
addition, an electrophotographic image forming
apparatus usable with the developing device
(developing cartridge) can be provided.

According to the embodiment described in the
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foregoing, a developing device (developing cartridge)
can be provided which is usable with the movable
member (developing rotary member) which has the
rotation axis which swings, wherein the developing
device (developing cartridge) moves in the direction
perpendicular to the axial direction of the drive
shaft in response to the rotation of the movable
member (developing rotary member). More particularly,
according to the embodiment described above, even in
the above described case, the developing device
(developing cartridge} is assuredly engaged and
disengaged relative to the main assembly side drive
shaft, and the developing roller is rotated smoothly.
And, a rotational force transmitting part usable with
the developing device (developing cartridge) can be
provided. 1In addition, an electrophotographic image
forming apparatus usable with the developing device
(developing cartridge} can be provided.

As has been described hereinbefore, according

to the embodiment described above, the coupling member

can take the state that it is revolvable substantially,

and in addition the state of regulating the inclining
direction of the coupling member is in the
predetermined direction. By this, according to the
embodiment described above, the state that the
coupling member is kept stable in the pre-engagement

angular position can be maintained. As has been
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described hereinbefore, according to the regulation
member 160 of the present embodiment, even before the
developing cartridge is mounted to the rotary member,
the coupling member can be maintained at the pre-
engagement angular position (second angular position).
More particularly, the coupling member can be
maintained at the pre-engagement angular position
(second angular position) even in the free state of
the developing cartridge. Therefore, in the case of
the transportation of the cartridge B, for example,
the unintended movement ¢f the coupling member can be
prevented. The present invention can be applied to a
developing device, a developing cartridge, a
rotational force transmitting part, and an

electrophotographic image forming apparatus.

(INDUSTRIAL APPLICABILITY])

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

While the invention has been described with
reference to the strgctures disclosed herein, it is
not confined to the details set forth, and this

application is intended to cover such modification or
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changes as may come within the purposes of the

improvements or the scope of the following claims.
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Claims:

[. A developing device usable with an electfophotographic image

forming apparatus, said apparatus including a driving shaft rotatable by a
‘motor and having a rotating force applying portion, and a rotaty metnber,

said developing device being mountable to the rotary member, and said
developing device being movable in a dircclion substantially perpendicular
{0 an axial direction of the driving shaft in response to movement of the
rotary member in one divection with said developing device mounted Lo the
rotary member, wherein said driving shaft is not movable in a direction
perpendicular to an axix thereof, said developing device comprising:

i) a developing roller for developing an electrostatic latent image
formed on an electrophotographic photoscnsitive drum, said developing
rollor being rotatable about an axis, wherein said developing roller is
contacted to and separated from said electrophotographic photosensitive
member drum in response to movement of said rotary member; and

i) a coupling merober {or transmitting a rotating force to said
developing roller, said coupling member including, a rolating force
rcoeiving portion engageable with the rotating force applying portion o
receive a rotating force from the driving shaft, and a rotating force
{rangmitting portion for transmitting the rotating force received through said
rotating force recetving portion to said developing roller,  said coupling
member being capable of taking a rotational force fransmitling angular
posilion for transmitting the rotational force for rotating said developing
roller to said developing roller, a pre-engagement angular position which is
lalcen before said coupling member is engaged with the rotating force
applying portion and in which said coupling membcr is inclined away from
said rotalional force transmitting angular position, and a disengaging angular
position which is taken for said coupling moember to disengage from the
driving shaft and in which said coupling member is inclined away from the
rotational force transmitting anpular position in a direction opposite to said
pre-engagement angular position,

wherein in response to a movement of said developing device
when the rotary member moves in said on¢ direction, said coupling member
moves from the pre-engagement angular position to the rotational force
transmitting angular position, and wherein when the rotary member makes a
further movement in said one dircclion, in responge to the further movemend,
said coupling member is moved from said rotational force transmitting
angular position to said disengaging angular position to disengage said
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coupling member from said driving shaff, and

wherein said developing roller is contacted to said
electrophotographic photosensitive member in response {0 the movement of
said developing device in a state that developing rollor is being rotated
through engagement between said coupling m omber and said rotating force

applying portion.

2. An electrophotographic image forming apparatus for forming an
image on a recording material, said olectrophotographic imago forming
apparalus comprising: S

i) a driving shaft rotatable by a motor and having a rotating force
applying portion, wherein said driving shaft is not movable in a direction
perpendicular to an axix thereof]

ii) a rotary member;

iii) a developing device which is movable in a dircclion
substantially perpendicular to an axial dircction of the driving shaft in
response to mavement ol the rotary member in a state that developing device
is monated to said rotary member, in response to the moment of said rotary
member, said developing rofler including

a developing roller for developing an clectrostatic latent image
formed on an electrophotographic photosensitive drum, said developing
roller being rolatable about an axis, wherein said developing roller is
contacted to and separated from said electrophotographic photosensifive
member drum in response to movement of said rotary member;

iv) a coupling member for transmitting a rotating force to said
developing roller, said coupling member including, a rotating force
receiving poriion engageable with the Totating force applying portion to
recoive a rotating force from the driving shatt, and 4 rotating force
trapsmitting portion for fransmitting the rolating 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-cngagement angular position which ig
taken before said coupling member is engaged with the rotating force
applying portion and in which said coupling member is inclined away [tom
said rotational force trangimitting angular position, and a disengaging angular
position which is taken for said coupling member to digengage from the
driving shaft and in which said coupling member is inclined away from the
rotational force transmitting angular position in a direction opposite to said
pre-engagement angular position to disengage from the driving shaft,
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wherein in rcsponse to a movement of sdid developing device
when the rotary member moves in said onc direction, said coupling member
moves from the pre-cngagement angular position to the rotational force
(ransmifting angular position, and wherein when the rotary member makes a
further movement in said one direction, in response to the further movement,
said coupling member is moved from said rotational force transmitting
anglar position to said disengaging angular position to disengage said
coupling member [rom said driving shaft, and

wherein said developing roller is contacted 1o said
clectrophotographic photogengitive member in response to the movement of’
said developing device in a state thal developing roller is being rotated
through engagement between said coupling member and said rotating force

applying portion.

3. A rolating force transmitting part usable with a developing cartridge,
said developing carlridge being mountable to a developing carlridge carrying
member of a main assembly of an electrophotographic image forming
apparatus including a driving shaft, and movable in a direction substantially
perpendicular to an axial direction of the driving shaft, developing cartridge
being provided with a regulating member including a permitting portion and
a regulating portion, said rotating force transmitting part comprising:

a recess provided at one longitudinal end of said rotating force
transimitting part and engageable with the driving shaft when said developing
cartridge is mounted (o the main assembly of the apparatus;

a spherical portion provided at the other end;

a plurality of projections interposing a center of said recess and
projected away from said spherical portion in a longitudinal directjion of said
rotating force transmitting part {or receiving the rotational force from the
driving shaft which is provided in the main asscmbly of the apparatus such
that it docs not move in a direction substantially perpendicular to the axial
direction of said driving shall in a state that developing cartridge is mounted
to the main assembly of the apparalus;

a [irst projected portion projocted from said spherical portion
away from said one end, gaid projected portion being revolvable between
said permitting portion for permilting substantial revolution of said rotating
force transmitling part and said regulating portion for regulating an
inclination angle position of said rolating force {ransmitting part in a state
that rotating force transmitling part is roounted to said developing cartridge;
and

a plurality of second projected portions provided between said
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projections and said first projected portion and interposing said spherical
portion, said second projected portions being proj ecled outwardly from
spherical pottion, said second projected portions are effective to transmit the
rotational force received from the driving shait by the projectiong to the
developing roller.



