1 DESCRI PTI ON ELECTROPHOTOGRAPHI C | MAGE FORM NG APPARATUS, DEVELOPI NG
APPARATUS, AND COUPLI NG MEMBER 5 [ TECHNI CAL FI ELD] The
present invention relates to an el ectrophot ographic imge form ng
apparatus, a devel opi ng apparatus used in the el ectrophotographic 10
i mge form ng apparatus, and a coupling nenber used in the

el ect r ophot ogr aphi c i mage form ng appar at us. Exanpl es of the
el ect rophot ographi c i mage form ng apparatus include an

el ect rophot ographi ¢ copyi ng machi ne, an el ectrophot ographi c printer
(a 15 laser beamprinter, an LED printer, etc.), and the |ike.

The devel opi ng apparat us (devel opESgRA@eviIick®) is -nounted to a main
assenbly of the el ectrophotographic i nage form ng apparatus and 20
devel ops an electrostatic latent inmage fornmed on an

el ectr ophot ographi ¢ phot osensitive T evel opi ng
devi ce |ncIudesEéEggg@PB%FQ@R%RREQNJMﬁGQaEPB%EHGt§%%A%Q§Hgin a state
tn which it is mupted, 209 {83, 2R BofEEate! Mmfled he
5
[TECHNICAL FIELD]

The present invention relates to an
electrophotographic image forming apparatus, a
developing appératus used in the electrophotographic

10 image forming apparatus, and a coupling member used in
the electrophotographic image forming apparatus.

Examples of the electrophotographic image
forming apparatus include an electrophotographic.
copying machine, an electrophotographic printer (a

15 laser beam printer, an LED printer, etc.), and the
like.

The developing apparatus {developing device)
is mounted to a main assembly of the
electrophotographic image forming apparatus and

20 develops an electrostatic latent image formed on an
electrophotographic photosensitive member.

The developing device includés a developing
device of a fized type used in a state in which it is
mounted and fixed to a main assembly of the

25 electrophotographic image forming apparatus and a
developing device of a developing cartridge type in

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



25 el ectrophot ographi c i mage form ng apparatus and a devel opi ng
device of a developing cartridge type in which a user can nount it to
the main assenbly and can 2 denount it fromthe nmain assenbly. Wth
respect to the devel opi ng device of the fixed type, maintenance is
perfornmed by a service person. On t heZot her hand, with respect to the
5 devel opi ng device of the devel oping cartridge type, maintenance is
performed by the user by replacing a developing cartridge with

anot her one. [BACKGROUND ART] ioln a conventional el ectrophotographic

i mge form ng apparajus,_the.follow ng_constitution is known when an
R

el ectrostati on-a un¥éhaped

el eotrophot ogr aphi ¢ phohopensi i s, HEMbe-khebehgaliflos efernad (o as

a "photosensitive dru s devel ope n a Japanese

Lai d- Open PakeptqApphd Catd it dnbRed) 18008r282ned bya gervigear 42Y) is
provided to a developing device and is engaged with a gear provided
to a main aspepbby. ofont kel paperf nami ngriapparetpest 20 Then, a
rotating force of a notor provided to the nain assenbly is
transmtted Hevaldeied opgvige ¢iff ¢het Hevagbrine ¢zt isiasvitd®@ -to t he
mai n assenbly and the gear provided to the nmain assenbly. In this
way, a met hoBasRterdngs g (AR TPePeropiynghe ofFef 7% ing a

developing cartridge with another one.

[BACKGROUND ART]

10 In a conventional electrophotographic image
forming apparatus, the following constitution is known
when an electrostatic latent image formed on a
drum-shaped electrophotographic photosensitive member
(hereinafter referred to as a "photosensitive drum")

15 1is developed.

In a Japanese Laid-Cpen Patent Application
(JP-A) 2003-202727, a gear {(gear 42Y) is provided to a
developing device and is engaged with a gear provided
to a main assembly of the image forming apparatus.

20 Then, a rotating force of a motor provided to the main
assembly is transmitted to a developing roller through
-the gear provided to the main assembly and the gear
provided to the main-assembly. In this way, a method
of rotating the developing roller is known.

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

rotatable in state in which a plurality of developing



25Further, a col or el ectrophotographic inage form ng apparatus in

whi ch a developing rotary rotatable in state in which a plurality of
devel oping 3 devices is mounted to the developing rotary is provided
to a main assenbly of the apparatus (JP-A Hei 11-015265). In this
apparatus, the followng cartridge fo¥ transmtting a rotating force
fromthe apparatus 5 nmain assenbly to the devel opi ng devices is
known. Specifically, a main assenbly-side coupling (coupling 71)

provi ded to the apparatus mai n assenbly and a devel opi ng devi ce-si de
coupling (coupling gear 65) of devel opi ng devices (devel oping devices
6Y, 6M 60 devimmmtiedponbedeve|dp mgviedraipd(maFE¥Y ot or devel opi ng
device 6) are connected, whereby a rotating force is trans '&%ed from
t he apparatLEFQﬁﬁq?da§§eﬁbW91?oaﬁ?ﬁPQﬁﬁuﬂfoﬁgﬁgaHB@F%E%? Cikﬂg e main

bl y- si d | d the devel opi ' 15
Connoct o P AP AL olbl 75 GPERGARPPAGUTS RRoL ot SELAL AL o the

b i (4) - i s
appar atus (by, SF%%é%ﬁ$§%klﬁﬁeggﬁééﬁEﬁ#ﬁ#ﬁO&%%rfggﬁegﬁ@ta addt®

devel opi ng rotar en, g rotary is noved, so that a

pr edet er i neg, develQRIIG G6VEEE dSvdmyAGd Bedidbsecs oW which the
20 mai n assenbly-side coupling is provided. Thereafter, the retracted
mai n assenbl yp&d it @QURl, i Agma $n nveshidlgwaridet heudeiey opiogpling

devi ce-side coupling by using a noving nechani smsuch as a sol enoi d
and the |ike?{samneiddd750 then F@ardtus madnnafferblpa 6f the 25
couplings are connected to each other. Then, a rotating farce_of a
not or provi déRVe kP RIRE ﬁﬁffhcﬁé‘%é‘ﬁ%l?P‘i%htnrgar%ﬁFPﬁ'éﬂgt%eEgr oég{)elogpi ng

rol ler throqggveloping devices (developing devices 6Y, 6M, 6C)

10 mounted to a developing rotary {multi-color developing
device 6) are connected, whereby a rotating force is
transmitted from the apparatus main assembly to the
developing devices. When the main assembly-side
coupling and the developing device-side coupling are

15 connected, the main assembly-side coupling is once
retracted into the apparatus (by spring 74) so as not
to hinder movement of the developiﬁg rotary. Then, the
developing rotary is moved, so that a predetermined
developing device is moved in a direction in which the

20 main assembly-side coupling is provided. Thereafter,
the retracted main assembly-side coupling is moved
toward the developing device-side coupling by using a
moving mechanism such as a solenold and the like
(solenoid 75, arm 76). In this manner, both of the

25 couplings are connected to each other. Then, a
rotating force of a motor provided to the main

assembly is transmitted to a developing roller through



4 the main assenbl y-side coupling and the devel opi hg devi ce-si de
coupling. As a result, the developing roller is rotated. Such a

nmet hod i s known. However, in the conventional cartridge 5 descri bed
in JP--A 2003-202727, a driving connegtion portion between the nain
assenbly and the devel opi ng device constitutes an engagi ng portion
for a gear (gear 35) and a gear (gear 42Y). For this reason, it is
difficult to prevent rotation non-uniformty of the 10 devel opi ng
roller. In the conventional cartridge described in JP-A He

11- 015265, as,desgli bed ahon Siggecggkmigésgﬂ@lWhéidg%éqggahbng

(coupling 71) 1s once retracted into the apparatus so as not to

hi nder the ngueBats e 1 idiedeveloph ngdaw ceheFdevbeopinyring the
transm ssion of the rotating force, it is necessary to nove the

retracted makalassehdl yotisd el .cofpth ng nevterd itshéndewel opi ng

devi ce-side coupling. Thus, it is necessary to provide a mechanism
for noving the main Bowassenbly-Bideawgeptingat ofarEri®eEe devel opi ng
devi ce-side to the apparatus main assenbly. Further, for inage
formationi adepaElbeduin el PorMPoveRedt 'of 2t et Feth SREYEMH-Y s de
coupling must be, considered. .25[ DI,.SCLOSURE, OF T | NVENTI :

A pri nci pal BBFEﬁ?ngl?eif"ﬁ%erbrté]see alpn\?gﬁ?%%yiasn Etlber oc\%'grel 19

devel opi ng aggggg&u ?%%§%§4 t.%% e ggag_giggggig@pﬁg}%lgggﬁolving t he

above-descri bed pro e conventional cartridges,
el ect r ophot ogg@m}i 85] nRge £ ¢yddrggapRanatys UIrmMahike rde¥ehpping

apparatus, and a coupling nenber used in 5 the devel opi ng appar at us.

is difficult to prevent rotation non-uniformity of the

i¢ developing roller.

In the conventional cartridge described in

JP-A Hei 11-015265, as described above, the main
assembly-side coupling (coupling 71) is once retracted
into the apparatus so as not to hinder the movement of

15 the developing device. Further, during the
transmission of the rotating force, it is necessary to
move the retracted main assembly-side coupling toward
the developing device-side coupling. Thus, it is
necessary to provide a mechanism for moving the main

20 assembly-side coupling toward the developing
device—-side to the apparatus main assembly. Further,

for image formation, a time required for movement of

the main assembly-side coupling must be considered.

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

to provide a developing apparatus {developing



Anot her obj ect of the present invention is to provide a devel oping
apparatus (devel oping cartridge) capable of engaging a coupling
menber provided to the devel opi ng apparatus (devel oping cartridge)
with a 10 driving shaft by noving the devel opi ng apparatus in a
direction substantially perpendicularsto an axial direction of the
driving shaft even in the case where a main assenbly is not provided
with a nmechanismfor noving a main assenbl y-side coupling nenber in
the 15 axial direction by a sol enoid. The object of the present
invention is also to provide an el ectrophotographic inmge form ng
appar at us usiang rilgedevepdpin P amedivangs thadappiee tdrittiinghenber used
in the devel opi ng apparatus. 20Anat her object ;of the present

i nvention i§IP@1ﬁP6vPéet%FCERRﬂQﬂEH%&aépﬁa%BFbgg?%eV@}oping cartridge)
capabl e of engaqging.a drivi.ng shaft provided in ephLy of an
eIectrophotSggﬁ%ﬁpgh?ﬁﬁﬁﬁﬁg%#ﬁﬁﬁﬁfqupgfg gg ?ééﬁé%ﬁg% #ggﬁﬁbgpg

substant| al Lo ,08tRend GUbaka 28 L G caKb by dhy SRkl aladdiedri vi ng

shaft. The objec present 1 nventionh is also to provide the

el ect r ophot egi.apRie 1LPREE d¥dvdhsapparatus using the 6 devel oping
apparatus and a coupli1ng nenber used in the devel opi ng appar at us.

Anot her obj ect of th&opheseab]eoent itdre ipgretsenpr duireet tomelseltopi ng
apparatus (devel oping cartridge) a capable of snoothly rotating a |
devel opi ng relolvédecanparetbminc apparesse wWiaevelering mprdeinget i on of

a main assenbly and the devel opi ng apparatus is perfo t hr ough
gears. The &BPebleoPtt RRIFFELRF QQ¥PEﬁP90ﬁeFEeﬁﬂgﬁﬁFékgfgﬁiBéean

electrophot%_%aghic 10, i ma ‘&Pw@é%%l%ﬁgﬁﬁagﬁ§tyf&%g thedevel opi ng
appar at us afg a cBupFi AP er ‘used | e devel opi'ng appar at us.

10 driving shaft by moving the developing apparatus in a
direction substantially perpendicular to an axial
direction of the driving shaft even in the case where
2 main assembly is not provided with a mechanism for
moving a main assembly-side coupling member in the

15 axial direction by a solenoid. The object of the
present invention is also to provide an
electrophotographic image forming apparatus using the
developing apparatus and the coupling member used in
the developing apparatus.

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

25 to an axial direction of the driving shaft. The object
of the present invention is also to provide the

electrophotographic image forming apparatus using the



Anot her obj ect of the present invention is to provide a devel oping
apparatus (devel oping cartridge) capable of engaging with a driving
shaft provided to a 15 main assenbly of an el ectrophotographic inage
form ng apparatus froma direction substantially perpendicular to an
axial direction of the driving shaft and capable of snoothly rotating
a developing roller. The object of the present invention is also to
provi de the 20 el ectrophot ographic image form ng apparatus using the
devel opi ng apparatus and a coupling nenber used in the devel opi ng

appar atus. Anot her .abj f e, RGeS el d INVEeN e ch-S ukagpi Vi e a
devel opi ng appar ?%%“L%%%ﬁ%gtgg %ggﬁ%indKES%%Ftﬁ and demounting from

a driving Sh§£$efég§ﬂd“§ﬁﬁ59a%u§?in assenbly of an el ectrophot ographic
i mge form ng apparatus froma direction substantially perpendicul ar

7 to an axial directigatipdr tdhe «diti vitnghs hptésdyt novesrdritorofi satAovi ng
menber in one direction. The object of the present invention is also
to provide theceldcta aphetlogiaghhppanages f oleHaiprdpgacatisidgthg t he
5 devel opi ng apparatus and a coupling menber used in %ﬂg devel opi ng
appar at uss Apapdiekre off] estooshlyhECpRrBiRALA | HENIFINYG £ 0%Pr ovi de a
devel opi ng apparatus capabl e of nounting, w t.h and i roma
driving shaf EoPpaRaded it 16278 Hgﬁg%e%*vno(f Caor?%%rg%[im.1 0 &

el ect r ophot ogr aphi ¢c_ i e farmng g £ i rnection
substantiall@abgr%%ﬁﬁﬂg' ar ghgndggggéﬁﬁﬁfeéﬁgg% of the driving

shaft by ”DvggFf‘cBnﬁ’éd a {Nighg gEarRer dHe Qs editr o6t khs pREsempabl e of
snoothly rotating a developing roller. The object of

invention is also to provide an electrophotographic

10 image forming apparatus using the developing apparatus
and a coupling member used in the developing apparatus.

Znother object of the present invention is to

provide a developing apparatus (developing cartridge)
capable of engaging with a driving shaft provided to a

15 main assembly of an electrophotographic image forning
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft and capable
of smoothly rotating a developing roller. The object
of the present invention is also to provide the

20 electrophotogfaphic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.

Another object of the present invention is to

provide a developing apparatus capable of mounting

25 with and demounting from a driving shaft provided to a
main assembly of an electrophotographic image forming

apparatus from a direction substantially perpendicular



15 the present invention is also to provide the el ectrophotographic

i mge form ng apparatus using the devel opi ng apparatus and a coupling
menber used in the devel opi ng apparatus. Anot her object of the
present invention is to 20 provide a devel opi ng apparatus including a
coupl i ng menber capable of taking a rotating force transmtting
angul ar position for transmtting a rotating force froma nmain
assenbly of an el ectrophotographic inmage form ng apparatus to a

devel oping roller, a 25 pre-engagenent angul ar position at which the
coupling nmenber is inclined fromthe rotating force transmtting
angul ar posi to oan aawdidls diregtdrat ef beiordrivg ngeishgiengdgeersiant a
rotating force applying portion, and a di sengagenent angul ar. position
at whi ch t hePEupIeHGTEBEEL 40 ARt | FoP oM -t heh? STy OffoEE‘E

transm tting angul ar, position.in direction opppsite 5 fromthe
pre-engageneﬁ?eégﬁﬁn%ﬂ%ﬁQEﬁqﬁ o ?gs%éuﬁﬁgﬁﬁﬁéﬁbggﬁron1the driving

shaft. The OQiee&p%rlo q&n%ggg%%ﬁ%pﬁmégg%fn&%g [}g%%ée;ﬁgi deidhene

el ect r ophot ogra of M ng apparatu evel opi ng

appar at uss ange$&€ SOHPlAppe AR TREeL N 4SEhdub1kGigt Rendeyehopd Nth the
appar at us. ccording to the present invention, it is

possi bl e to gsoy dleimy dexelrapuBg appar atus capabl e of engaging a
coupl i ng nmenber provided to the devel opi ng 15 apparatus (devel opi ng
cartridge) with a dringthesdfiedyy ofothagererendeviglvepitignappatat us
(devel oping cartridge) in _a direction substanti all erpendicular to
an axial di rRERYHHE of QQﬂ§%ﬁPFPEn@PE?EﬁﬁuﬁﬂR%quﬁetﬁé @8& t¥itere a main
assembly is &E%hrgéé”ég%%dggiggafrom a driving shaft provided to a
10 main assembly of an electrophotographic image formihg
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
of a moving member in one direction and capable of
smoothly rotating a developing roller. The object of
15 the present invention 1s also to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.
Another object of the present invention is to
20 provide a developing apparatus including a coupling
member capable of taking a rotating force transmitting
angular position for transmitting a rotating force
from a main assembly of an eleétrophotographic image
forming apparatus to a developing roller, a
25 pre-engagement angular position at which the coupling

member is inclined from the rotating force

transmitting angular position and is in a state before



20 mechani sm for noving a main assenbl y-side coupling nmenber in the
axial direction by a solenoid. According to the present invention, it
is also possible to provide an el ectrophotographic i nmage form ng
apparatus using the devel opi ng apparagus and the coupling nmenber 25
used in the devel opi ng appar at us. Further, according to the
present invention, it is possible to provide a devel opi ng appar at us
9 capabl’e of engaging a driving shaft provided to a main assenbly of
an el ectrophot ographi c i mage form ng apparatus froma direction

Sbstant | 8 e Reh RARldl ¥ ch0oano B o (Hd A6 A0 DB L L XN

shaft. Accor e present invention, it ossible to

provide the glgct rophot 0ofaRNKC A hARIS f 968 L ARRARALUS HAENY the
devel opi ng apparatus and 7a coupl i ng nenber used in the devel opi ng

appar at us. FeehpeIng ace®edi 1g Laclhger esanttid@ibitong £0rté is
possible to smoothly rotate a developing roller conpared with the
case where dtirynsgconmecnhigodaef pariappar at s diriertasserbbysand t he
devel opi ng apparatus is perfornmed through gears. Further, according
to the priesehtromnvientirsrentsgemnens B@@@gﬁrePQ%iﬁﬁQ@vﬁﬁeba devel opi ng

appar atus capable of engaging with a driving shaft provided to a main
assenbly of %hs%@%&5@%d%ﬁ?b&%&pﬁ?&v?ﬂﬁg%h?ggniﬁ eaﬁg%ﬁ%ﬁd§9ﬂ?5ﬁ1a

di rection substantiaJk%Iggrggndi%glar 10,8 ial direction of the
driving shafP*ant cagiii’e 28 6f ShodtRly Fotating a devel opi ng

roller. Accog éE@k%ﬁhﬁﬁ&%ﬂ%;%ﬁ%”ﬁmEBMeﬁé£ﬁﬁhgiépﬂé%d%h%OuBQﬁéi@ﬁg to

provide the electr ot ogr aphi ¢ 1 mage formng apparatus using the
devel opi ng agpds BépisnAnGhpareeusl kg tREbesupsiaty merdee dewel opi ng

apparatus. 25Further, according to the present invention, it is
possi bl etd 0 pheviete:lopdenelappangtappar at us capabl e of nmounting with
and denounting froma driving
According to the present invention, it is
possible to provide a developing apparatus capable of
engaging a coupling member provided to the developing
15 apparatus (developing cartridge) with a driving shaft
by moving the developing apparatus (developing
cartridge) in a direction substantially perpendicular
to an axial direction of the driving shaft even in the
case where a main assembly is not provided with a
20 mechanism for moving a main assembly-side coupling
member in the axial direction by a solenoid. According
to the present invention, it is also possible to
provide an electrophotographic image forming apparatus
using the developing apparatus and the coupling member
25 used in the developing apparatus.

Further, according to the present invention,

it is possible to provide a developing apparatus



10 shaft provided to the apparatus nmain assenbly froma direction
substantially perpendicular to an axial direction of the driving
shaft by novenent of a noving nenber in one direction. According to
the present 5 invention, it is also possible to provide the

el ectrophot ographi c i mage form ng apparatus usi ng the devel opi ng
apparatus and a coupling nenber used in the devel opi ng appar at us.
Further, according to the present invention, 10 it is possible to
provi de a devel opi ng apparatus capabl e of nmounting with and
denmounting froma driving shaft provided to the apparatus main
assenbl y fr ampehdier €t Eogagubgtardtisling shafénaretil@ed tlP &n Maxial
direction of the driving shaft by novenent of .a noving 15 nmenber in
one directi GFsardlyapibhe 6¥e%Fﬁﬁﬁhﬂ%?%%ﬁﬁ&ﬁFn@még%eb%gﬁﬁﬁhg rol | er.

According to the present inventign, it is. also sj bl LQvi de
the el ectr opHRAGHEShi-E g l?%éﬁﬁ?ﬂ;%&ﬁﬁ&?&?ﬁggggi%%#é%éé%ﬁ%&g¥oping'
apparatus_and, & cayplh g, NEOPES, Usedd 9128 dRYet OPiagoappayat us.
Furt her, accoré?ng tothe present invention, it is possible to

provide g developi Ree3BRE! ahysnt Ned uditnd saa0euppbagibEahes capabl e of
0

taking a rotating rce transmtting angular position for 25 '

transm tting@wieleathegel ecteopictbdprdppamayasfoanin@ssenbly to a
devel oping roller, a pre-engagenent angul ar position at which the
coupl i ng nerdmpanazuslisingl thedd$raompting eorarphysfaréed transmitting
angul ar position and is in a state before heing en aged with a
rotating fchR?H%ﬂﬂgymﬁabﬁérFF%$,lQuP?%aq§W§éHBéggn§ﬁ? Bt -ar . position

at_whi ch the coupling nenber Jis 5.ine!Lnad,d namihe §abahing, force
ronl r

transm tting angul ar ection opposité fromthe

pr e enoagemay ANgW.aLHRAsELT ORodhRe iserdadadvEiopm dderdinied ng
| compared with the case where driving connection of an
apparatus main assembly and the developing apparatus
is performed through gearé.
Further, according to the present invention,

15 it is possible to provide a developing apparatus
capable of engaging with a driving shaft provided to a
main assembly of an electrophotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft and capable

20 of smoothly rotating a developing roller. According to
the present invention, it is also possible to provide
the electrophotographic image forming apparatus using
the developing apparatus and a coupling member used in
the develcoping apparatus.

25 Further, according toc the present invention,
it is possible to provide a developing-apparatus

capable of mounting with and demounting from a driving



Further, according to the present invention, 10 it is possible to
engage and di sengage a coupling nenber provided to a devel opi ng
apparatus with respect to a driving shaft provided to an apparat us
mai n assenbly froma direction substaptially perpendicular to an
axial direction of the driving shaft Dy novenment 15 of a noving
menber in one direction. Further, according to the present invention,
it is possible to engage and di sengage a coupling nmenber provided to
a devel opi ng apparatus with respect to a driving shaft provided to an

t i 0 nbl.y . f ' j b Lal | ¥rom
ot TS i e et i

per pendi cul at iving shaft by novenent

of a moving i d) s%?:%tghrc?Qii?rpéfﬂbrﬁdi%fﬁll&&s%bbbﬁ h@i 100t hl'y
rotate a developing roller. Further, according to the present

i nvention, 25 Quen MeF aneBipiassedlartd Synabovenevitded aitdving
mechani sm for noving a main assenbl y-side coupling nenber for
transm tti ngnanient aitn emal dioeceitwm. aAct2rdénel bpi Be rvfds@nti n an
axial direction of the coupling menber by a soler]oidsE it is possible
to engage a oupiiimg, néfbds pLevi Bewstola theweIYiifg thBparatus with a
driving shaft_ by novenent of a poving_ 5 nenber. Asta resul t..,.
accordi ng t G FHECERITERPARL PBRIS [ {OTE o SEPIETHE FEArY 2 %an
| nprovement éé%éf§§¥%g‘ﬁﬂﬁa9%tﬁge§9d a coupling member used in the
developing apparatus.
|
Further, according to the present invention,
10 it is possible to provide a developing apparatus
capable of mounting with and demounting from a driving
shaft provided to the apparatus main assembly from a
direction substantially perpendicular to an axial
direction of the driving shaft by movement of a moving
15 member in one direction and capable of smoothly
rotating a developing roller. According to the present
invention, it is also possible to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
20 developing apparatus.
Further, according to the present invention,
it is possible to provide a developing apparatus
including a coupling member capable of taking a
rotating force transmitting angular position for
25 transmitting a rotating force from the apparatus main

assembly to a developing roller, a pre-engagement

angular position at which the coupling member is



These and ot her objects, features and advantages of the present
invention will becone nore 10 apparent upon a consideration of the
follow ng description of the preferred enbodi nents of the present

i nvention taken in conjunction with the acconpanyi ng draw ngs.

15[ BRI EF DESCRI PTI ON OF THE DRAW NGS]11 Figure 1 is a side
sectional view of a developing cartridge according to an enbodi nent
of the present invention. Figure 2 is a perspective view of the 20
devel opi ng cartridge according to the enbodi nent of the present

i nvention. Figure 3 is a perspective view of the devel opi ng
cartridge actorldingg tfaomheéhenbotiierg fofrashé rpreseht inmanuiles.
25Figure 4 is a side sectional view of a main assenbly of an

el ect r ophot cepaigHian Regést &R n# ngt Aph&efoss ReLBY BRI &tth 2
enbodi ment of the present 13 inpventiaqn. . Figure 5 is a
per specti ve %' &319 goﬁéﬁeFBB%%b“?cﬁqéglqgcCSPSiﬂgd}%ﬁé%?QQﬂﬁﬁﬁinent of
the present aﬁ&ﬁ%ﬁ?iﬁ%@ition at which the coupling member is
5 inclined from the rotating force transmitting angular

position in a direction opposite from the

pre-engagement angular position to be disengaged from

the driving shaft.

Further, according to the present invention,

10 it is possible to engage and disengage a coupling
member provided to a developing apparatus with respect
to a driving shaft provided to an apparatus main
assembly from a direction substantially perpendicular
to an axial direction of the driving shaft by movement

15 of a moving member in one direction.

Further, according to the present invention,
it ié possible to engage and disengage a coupling
member provided to a developing apparatus with respect
to a driving shaft provided to an apparatus main

20 assembly from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
of a moving member in one direction and also possible
to smoothly rotate a developing roller.

Further, according to the present invention,

25 even when a main assembly is not provided with a

mechanism for moving a main assembly-side coupling

member for transmitting a rotational force to a



S5Figure 6 is a perspective view and a | ongitudinal s
a coupling according to an enbodi nent of the present

ectional view of
i nventi on.

1Figure 7 is a perspective view of a devel opnent supporting

menber according to an 10 enbodi nent of the present

Figure 8 is a perspective view of a cBupling accor di
enbodi mrent of the present invention. Fi gur
sectional view of a side of the devel oping cartridge
enbodi ment of the 15 present invention. F

expl oded vi ew of. a .coupl i menber cor dj. n
pr esent inve%%?%%ﬁplng torldr lnF?%u%%lﬁg(%Qg% q@ﬁg??

i nventi on.
ng to an
e 9is a
according to an
gure 10 is an
Hginent of the
udi nal sectiona

view of 20 thg, oenel %mgrcgth L d98ACHOr diimlq_st 20a3818Mbogdh ment of the
I gu

present invention. re 12 is a |l ongitud

i nal sectiona

view of the deyetoni RGupanhti defbaeCoFsh Med ad hederbodpieat of the
present invention. 25Figure 13 is a |ongitudinal sectional view of

t he devel opi agpameatiud dgehaeacdrdirhggt sha fie mnbhedierment
invention. 14

of &heopiEsent

5 member. As a result, according to the present

invention, it is possible to realize an improvement in

image forming speed.
Tpese and other objects, features
advantages of the present invention will b
10 apparenf upon a consideration of thé follo
description of the preferred embodiments o

present invention taken in conjunction wit

accompanying drawings.

15 [BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a side sectional view

and

acome more
wing

f the

h the

of a

developing cartridge according to an embodiment of the

present invention.

Figure 2 is a perspective view of

the

20 developing cartridge according to the embodiment of

the present invention.

Figure 3 i1s a perspective view of

the

developing cartridge according to the embodiment of

the present invention.

25 Figure 4 is a side sectional view

of a main

assembly of an electrophotographic image forming

apparatus according to an embodiment of the present



Figure 14 is a perspective view of a coupling according to the
enbodi mrent of the present invention. Figure 15 is a
perspective view of a rotary nenber (hereinafter called "rotary")
according to the 5 enbodi nent of the present invention.

Figure 16 is a perspective view of the rotary according to the
enbodi mrent of the present invention. Figure 17 is a
perspective vi-ew of the rotary according to the enbodi nent of the
present invention. 10Figure 18 shows a view, as seen froma side, of
an apparatus nmain assenbly according to an enbodi nent of the present
i nvention. invention. Figure 19 shows a view of the apparatus nain
assenbly according to the enbodi nent of the present 15 invention, as
seen froma side. Figure SrigupePopsReBiws’a RASENOST 2t ABY I us

mai n assenbl ccording to the enbodi nt of th resent_.i nventi on,
as seen from% %ﬂ%ﬁgpgdlng © an eé%%ﬁimfnglOknggepiﬁﬁﬂFé of the

apparatusynﬁﬁ%é§%£$§enbly according to the enbodi nent of the present
i nvention, as seen fromthe side. Figure 22 is a

| ongi tudisnal secti onal e $howi pgrihe-PrRcesewohnangagement between
the drive shaft and the coupling according to an enbodi nent of 25 the

present i nverdrng@nudinglr ee28idmabnviexplcided cpapsprgtive ndiewy ab t he
drive shaft and the coupling according to the
an embodiment of the present invention.
| Figure 7 is a perspective view of a
development supporting member according to an
10 embodiment of the present invention.

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

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

15 present invention.

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

Figure 11 is a longitudinal sectional view of

20 the developing cartridge according to an embodiment of
the present invention.

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

25 Figure 13 is a longitudinal sectional view of

the developing cartridge according to the embodiment

0of the present invention.



15 enbodi nent of the present invention. Figure 24 is an
expl oded perspective view of the drive shaft and the coupling
according to the enbodi nent of the present invention. S5Figure 25 is a
perspective view showi ng the process of di sengagenent of the coupling
fromdrive shaft according to the enbWdi nent of the pr esent

invention. Figure 26 is the timng chart of the 10 operations of an
enbodi nent of the present invention. Figure 27 is a perspective view
of a coupling according to an enbodi nent of the present invention.

of upl | _ n the . ‘
igure 28 is a perspggé{#slga ew of tp_tegg.p%@aelvgngl@ggfda @1 ihge

enbodi ment of the pr _ i'nvent ure 2971is a
perspective ypew-@ind & 1M ShabhiAERLT 8F Nghd LAl &fbadivERBL o] the

present invention. Figure 30 is a perspective view of a coupling 20
according to the enbedhneat1®fid he pprepestivaventyont a rotary
member (hereinafter called "rotary") according to the
5 embodiment of the present invention.
Figure 16 is a perspective view of the rotary
! according to the embodiment of the present invention.

Figure }7 is a perspective view of the rotary

according to the embodiment of the present invention.

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

Figure 19 shows a view of the apparatus main
assembly according to the embodiment of the present

15 invention, as seen from a side.

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

Figuré 21 is the Figure of the apparatus main

20 assembly according to the embodiment of the present
invention, as seen from the side.

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

25 the present invention.

Figure 23 is an exploded perspective view of

the drive shaft and the coupling according to the



Figure 31 is a perspective view of the coupling according to the
enbodi mrent of the present invention. Figure 32 is a
perspective view of a side of a 25 devel oping cartridge according to
an enbodi rent of the present invention. Figure 33 is a partly
sectional view of the 16 developingisartridge and a devel opnent
shaft according to the enbodi mrent of the present invention. Figure 34

is a longitudinal sectional viewillustrating the take-out process of
t he devel oping 5 cartridge according to the enbodi nent of the present
i nvention. Figure 35 is a longitudinal sectional view

i | lustratingetihedipreatess btheepyagerentvsetvesn t he drive shaft and
t he coupling according to the 10 enbodi ment of the present invention.
Figure 36 is a perspecdisfe 2fi éw 8F aXRIERAIDHEIPESHPPRr 119y Henber

according to an enbodireal of jthe, RISSATLS TUERLLON; Qe 37 1 2
embodiment of the present invention.

5 Figure 25 is a perspective view showing the
process of disengagement of the coupling from drive
shaft according to the embodiment of the present
invent%on.

Figure 26 is the timing chart of the

10 operations of an embodiment of the present invention.

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

Figure 28 is a perspective view of the
coupling according to the embodiment of the presént

15 invention.

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

Figure 30 is a perspective view of a coupling

20 according to the embodiment of the present invention.

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

Figure 32 is a perspective view of a side of a

25 developing cartridge according to an embodiment of the
present invention.

Figure 33 is a partly sectional view of the



15 devel oping cartridge according to an embodi nent of the present
invention. Figure 38 is a perspective viewillustrating the state of
t he engagenent between the drive shaft and the coupling according to
t he enbodi nent of the 20 present invg&tion, and a | ongi tudi nal
sectional view Figure 39 is a perspective view of a

devel opment supporting nenber according to the enbodi nent of the
present invention. Figure 40 is a perspective view of a coupling 25
according to an enbodi nent of the present invention. Fi gure

A cordinnCl SRERtlan o SR iBoR) dRa 0L S AOIARkNgnaRE! LL0GRIing

I
according to mentof “the "1 t 1T nvention.
Figure 42 is.a parspgcliivenyi W and gréong tiudienal osectional view

illustrating a state of the engagenent between the drive shaft and
the 5 coupling in the @odiqant 0fchbetpaesentsddnien=loniew
illustrating the take-out process of the developing

5 cartridge according to the embodiment of the present
invention.

' Figure 35 is a longitudinal sectional view
illustrating the procgss of engagement between the
drive shaft and the coupling according to the

10 embodiment of the present invention.

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

Figqure 37 ié a perspective view of a side of a

15 developing cartridge according to an embodiment of the
present invention.

Figure 38 is a perspective view illustrating
the state of the engagement between the drive shaft
and the coupling according to the embodiment of the

20 present invention, and a longitudinai sectional view.

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

Figure 40 is a perspective view of a coupling

25 according to an embodiment of the present invention.

Fig&re 41 is a perspective view of a side of a

developing cartridge according to an embodiment of the



Figure 43 is an expl oded perspective viewillustrating a state of
nmounting the coupling to the devel opnment supporting nmenber, in the
enbodi nent of the present invention. 10Figure 44 is a perspective
view of a coupling according to an enbodi nent of the present

i nvention. Figure 45 is a | angitudinal sectional view
.illustrating an engaged state between the devel opnent shaft and the
coupling according to the enbodi nent of 15 the present invention.
Figure 46 is a longitudinal sectional view showi ng an engaged state
between the drive shaft and the coupling according to the enbodi nment
of the presamtesgiedivéat120Fi gure 47 is a side view of a rotary

fl ange according to an enbo%inent of the present invention.
Figure 48 is a side W84 A€ PoPEFJPFFahte EEE0AE NG to the

croodlront ol S BSOS oo SR LhLogt e 2 Tocus o
present invenid Qi fHaune BAtlseA SHCIAARA svhew Qhqthge drive 18
5 coupling in the embodiment of the present invention.

Figure 43 is an exploded perspective view
illustrating a state of mounting the coupling to the
development ?upporting member, in the embodiment of
the present invention.

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

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

15 the present invention.

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

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

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

Figure 49 illustrates a locus of the coupling

25 shown in Figure 47 according to an embodiment of the
present invention.

Figure 50 is a sectional view of the drive



shaft and the coupling of Figure 38 according to an enbodi nent of the

present invention. Figure 51 is an illustration of a
coupling according to an enbodi nent of the present invention. 5Figure
52 is a longitudinal sectional viewi]Justrating a state before the

engagenent between the drive shaft and t he coupling concerning an
enbodi nent of the present invention. Figure 53 is a perspective view
and a 10 | ongitudi nal sectional view of a coupling according to an
enbodi ment of the present invention. Figure 54 is a

perspective wiew of, f +&QUBLLPY ARG COF Ot N ld 3N a8BBedi ABNto Adn t he

present invention. Figure 55 1s a |longitudinal sectional view 15

showi ng an eg@ngetheralos babmge@séﬂ@ thveteigimaft and the coupling
according to the enbodi nent of the present invention.

Figure 56 is a perspecgine 54 éw showlhgsthet jprocdss chuphgagenment
bet ween the drive shaft and the 20 coupling according to the
enbodi nent ofcedmipregeneni arbadinant of the pregpphr enBYNELECRY

perspective view of a devel oping cartridge, accordi.ng tq an_enbodi nent
of the priesent inven?}%%?a5§£P§uﬁe18§gFEg§?%%%éﬁ%@?&@@ 'éW of the

devel opi ng caf 11498 Q59" dh08e! Bt O ATROUNRAkrh ! BERLES e

i nvention.
driwve shaft and the coupling concerning an embodiment

of the present invention. |

Figure 53 is a perspective view and a.

10 longitudinal sectional view of a coupling according to
an embodiment of the present invention.

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

Figure 55 is a longitudinal sectional view

15 showing an engaged state between the drive shaft and
the coupling according to the embodiment of the
present invention.

Figure 56 is a perspective view showing the
process of engagement‘between the drive shaft and the

20 coupling according to the embodiment of the present
invention.

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

25 Figure 58 is a perspective view of the

developing cartridge according to the embodiment of

the present invention.



19 Figure 59 is a perspective view illustrating a driving
i nput gear according to an enbodi nrent of the present invention.
Figure 60 is a perspective view of a 5 developing cartridge accordi ng
to an enbodi nent of the present invention. Figure 61 is a
perspective view and a | ongitudi nal gsectional view of a coupling
according to an enbodi nent of the present invention. 10Figure 62 is
an expl oded | ongitudi nal section of a coupling and a driving input
gear according to an enbodi nent of the present invention.

Figure 63 is an expl oded perspective view of the coupling and the
beari ng nenber accor@iguyrea &% he aSpentpelitiont vifwt hélpsesaning a

i nvention. ' _ Figure 64 is a |longitudinal sectional view of a
devel opi ng c&F¥wingyd npe, ogaaﬁga@@%r@n%@dﬁﬁeﬁmb%@ww prledht

i nvention. ., Figure 65 is a longitudinal sectional view of
20 a develoﬁqﬁf%%HPFWEﬁglaecording to an enbodi ment of the present

i nventi on. qué% r%o6§5i§ ? P 5gg§§é\qge%i8%/§homﬁng an
[ i n

engaged state of the vel opi hg rofl'er  gear and the coupling

accor di ng; Fqdé¢§ié?ﬁ%%dkgﬁﬁki95et£@%d¥&%ﬁ%”%o?§ni@M@ﬁ@iﬁght of the
Figure 67 is a longitudinal sectional virewillustrating process of
engagenment betewreit tik€ention.

Figure 61 is a perspective view and a
longitudinal secti?nal view of a coupling according to
an embodiment of the present invention.

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

Figure 63 is an exploded perspective view of
the coupling and the bearing member according to the

15 embodiment of the present invention.

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

Figure 65 is a longitudinal sectional view of

20 a developing cartridge according to an embodiment of
the present invention.

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

25 invention.

Figure 67 is a longitudinal sectional view

illustrating process of engagement beiween the



20 coupling and the drive shaft according to the enbodi nent of the

present invention. Figure 68 is a perspective view of the
drive shaft and the coupling according to an enbodi nent of 5 the
present invention. Figure 69 is a |ongitudinal sectiona
view illustrating the process of the %isengagenent of the coupling

fromthe drive shaft according to the enbodi nent of the present
invention. 10Figure 70 is a perspective view of a devel opi ng
cartridge according to an enbodi nent of the present invention. Figure

21 i (i . . . i d
is a perspec ij\é?&)\cl)all F%ﬁe gdfrsllfgetsﬁgef% devel onjhg cagtridge

according to The resent 1nvention (the side

plate of the.gapifhdge 45 A8 Hredbnt inventiodigure 72 is a
perspective view illustrating a driving input gear according to an

enbodi ment of the presgotei 8YelY iDber2@Ebgive vew Sof tHedeindivew of
t he apparatus main assenbly according to the enbodi nent of the
present inveahabn. akd gulre cbliflsng scderdimyy of aam eappadiacnt ofin

5 the present invention.

Figure 69 is a longitudinal sectional view
illustrating the process of the disengagement of the
coupling from the drive shaft acc?rding to the
embodiment of the present inventién.

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

Figure 71 is a perspective view of a side of a
developing cartridge according to the embodiment of

15 the present invention (the side plate of the cartridge
is omitted).

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

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

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

25 invention.

Figure 75 is a sectional view of the apparatus

main assembly according to the embodiment of the



assenbly according to an enbodi nent of the present 25 invention.
Figure 75 is a sectional view of the apparatus main assenbly
according to the enbodi nent of the 21 present invention.

Figure 76 is a perspective view and a |ongitudinal sectional view
illustrating the coupling according tm an enbodi ment of the present
invention. 5Figure 77 is a side view and a 'perspective view of a
coupling according to an enbodi nent of the present invention.

Figure 78 is a longitudinal sectional viewillustrating the process
of engagenment and process of 10 di sengagenent between the drive shaft
and the couppbiasemcorwintdone t he enbodi nent of the present

i nvention. [BEST MODE FOR CARRYI NG QUT THE, | NVENTI Her ei nbel ow, a
devel opi ng cartri dgefi@hras’ &lidc&r BFREPBGFAHHI TS for m ng

apparalus, 2 SOURLING IRIBeL oGcgr 4 1, (0 e pCRaenty Luent  on
enbOdinEntS’agc9§¥ﬁh?RkP%n embodiment of the present invention.
5 Figure 77 is a side view and a perspective
view of a coupling according to an embodiment of the
gpresent invention.
Figutre 78 is a l?ngitudinal sectional view
illustrating the process of engagement and process of
10 disengagement between the drive shaft and the coupling

according to the embodiment of the present invention.

[BEST MODE FOR CARRYING OUT THE INVENTION]
Hereinbelow, a developing cartridge, an
15 electrophotographic image forming apparatus, and a
coupling member according to the present invention
will be described with reference to the drawings.
In the following embodiments, a developing
cartridge of the type in which a user can mount and
20 demount the developing cartridge with respect to an
apparatus main assembly. However, the present
invention is also applicable to a developing device
which is used in a state in which it is mounted and
fixed to the main assembly.
25 | Further, the present invention is spécifically
applicable to a single coupling memﬁer {(e.g., those

shown in Figures 6(a), 1l4(a3), 28(c), 30 and 77(b)), a



cartridge of the type in which a user can nount and 20
devel oping cartridge with respect to an apparatus main
However, the present invention is also applicable to a
device which is used in a state in which it is nounted
the main assenbly. 25Further, the pre?ént invention is

denount the
assenbly.
devel opi ng
and fixed to
specifically

applicable to a single coupling nenber (e.g., those shown in Figures
6(a), 14(a3), 28(c), 30 and 77(b)), a 22 devel opi ng device

(devel oping cartridge) (e.g., those shown in Figures 2,

57 and 60),

d | ect hot iC i f I, . a. h
1 Fi qur es. 5 AT 7BS RS SYEFI RGTE L (9) B L ErdosclE piror s
devel opi ng o:1 Hqindgg ﬁg‘ﬁy}%ﬁ@ ng}ﬁ%%‘(aeko) and an Hirst, with
0 4, 'd deve

reference to Fi gur es

oping’cariridge B as a devel opi ng

device to whiggR 10,8R,eabodiieNt; rRfyet BB rRL RS CAbpd AN i@ 4.5 applied

(hereinafter sinply referred to as a "cartridge") wll

be descri bed.

Figure 1 is anhseet sboah M emigirde eart néfge B. Figures 2 and 3 are
perspective views of the cartridge B. Figure 4 is a sectional view of

a 5 [Embodiment 1]

(1) Brief description of developing cartridge

(developing device)

First, with reference to Figures 1 to 4, a
i

developing cartridge B as a developing device to which

10 an embodiment of the present invention is applied

(hereinafter simply referred to as a "cartridge") will

be described. Figure 1 is a sectional view of the

cartridge B. Figures 2 and 3 are perspective views of

the cartridge B. Figure 4 is a sectional view of a

15 color electrophotographic image forming apparatus main

assembly A {(hereinafter referred to as an "apparatus

main assembly™) .

This cartridge B can be mounted to and

demounted from a rotary C provided to the apparatus

20 main assembly A by a user.

Referring to Figures 1 to 3, the cartridge B

includes a developing roller 110. The developing

roller is rotated by receiving a rotating force from

the apparatus main assembly A through a coupling

25 mechanism described later during a developing function.

In a developer accommodating frame 114, a developer t

of a predetermined color is accommodated. This



15 col or el ectrophot ographic image form ng apparatus nmain assenbly A
(hereinafter referred to as an "apparatus main assenbly"). This
cartridge B can be nmounted to and denounted froma rotary C
provided to the apparatus 20 nain assenbly A by a user.

Referring to Figures 1 to 3, the cartmidge B includes a devel opi ng
roller 110. The developing roller is rotated by receiving a rotating
force fromthe apparatus main assenbly A through a coupling 25
mechani sm descri bed | ater during a devel oping function. In a

devel oper acconmopdating frane 114, a developer t of a predeterm ned
color is accasnelaped.isThicl t23addeekbpesr ichameert dldadeéned oper
chanber 113a in a predeterm ned anount by rotation of a stirring
menber 116. Fhedéedrmigve] quenunits byuppt debn fa as gtilasenegf memer

devel oping roller by rotation_of a sponge-like 5 devel oper supplying
roller 115 iﬁlﬁheﬂﬂévéﬁgpéﬁvéﬁaﬂ%%rl%I%%EﬂTﬁ?stae@e?%ﬁEﬁcq:?ffggﬁed in

000 Lover o e o, Lt SR Pt o o
devel opi | . d . d t!
seefonne “algiedi? SR Eputloperd ety ntdecin T ver o

rotation. By apphbying f Predeteqsy oeshdeviel epirRgdbiasa tthithaayer
devel oping roller 110, an electrostatic latent imge forned on an

eIectrophotogyapbiﬁglﬁqnmakms®ﬁihtbwecﬂfﬁbeﬂmﬁhesebgafter referred to
as a "photosensitive drunt) 107 is devel oped. That is, the
el ectrost ati tribveheci negeharggebekvped dytlitive rderer-dpkag rol l er 110.

Furt her, devel oper which does not contribute |
developing blade 112 and the developing roller 110.

10 The developer formed in the thin layer on the
developing roller 110 is fed to a developing position
by rotation. By applying a predetermined developing
bias to the developing roller 110, an electrostatic
latent image formed on an electrophotographic

15 photosensitive member (hereinafter referred to as a
"photosensitive drum") 107 is developed. That is, the
electrostatic latent image is developed by the
developing roller 110.

Further, developer which does not contribute

20 to the'development of the electrostatic latent image,
i.e., residual developer removing on the surface of
the developing roller 110 is removed by the developer
supplyiﬁg roller 115. At the same time, a fresh
developer is supplied to the surface of the developing

25 roller 110 by the developer supplying roller 115. In
this manner, a developing operation is successively

performed.



20 to the devel opment of the electrostatic latent inage, i.e.,

resi dual devel oper renoving on the surface of the developing roller
110 is renoved by the devel oper supplying roller 115. At the sane
time, a fresh developer is supplied to the surface of the devel oping
25 roller 110 by the devel oper supply%ng roller 115. In this manner,
a devel opi ng operation is successively perforned. 24 The
cartridge B includes a developing unit 119. The devel oping unit 119
i ncl udes a devel opi ng device frame 113 and the devel oper

accommmodat i ng franezi%gca¥ﬂﬁi%§%g¢Cﬁﬂéﬁbdéy ty %%%eﬁgggﬂ §ruhfcl udes the

5 devel oping roller opi ng bl ade 112 he” devel oper

suppl yi ng r%keeae%é%pmg &%Ilq@ean@maabgrauéaelmelgda\eeheper
accomodating frame 14, and the stirring nenber 116.

The devel opisrgmeohher addOtlis deotedbakireaabomhodft ang akicale AilAe LI .
Here, the developing cartridge B is nounted by the user to a

devel opi ng Caet dedgéoptoommidatlili¥y fpothponing %@d@ﬁﬁed to a
rotation sel ecting mechani sm (devel oping rotary) C of t aratus
main 15 asselekyoringt rehler thife, the dESELPBLEC S ng shaf t
of the apparatus main ass

A d t at
driving for @&VeLaRER FHPRH yﬁ5¥t gfhglggr #:Sg%v%fg?; %%ﬁﬁgé eg igg
each other ininterrelatipgw th S4GRqaR;ARCEALLOM A, and the

stirring member 1llé6.
The developing roller 110 is rotatable'about
10 an axial line L1.

Here, the developing cartridge B is mounted by
the user to a developing cartridge accommodating
portion 130A provided to a rotation selecting
mechanism (developing rotary) C of the apparatus main

15 assembly A. At this time, as described later, a
driving shaft of the apparatus main assembly A and a
coupling member as a rotating drivipg force
transmitting part of the cartridge B are connected to
each other in interrelation with such an operation

20 that the cartridge B is positioned at a predetermined
position (opposing portion to the photosensitive drum)
by the developing rotary (rotation selecting
mechanism) C. Thus, the developing roller 110 and the
like are rotated by receiving a driving force from the

25 apparatus main assembly A.

(2) Description of electrophotographic image forming

apparatus



20 that the cartridge B is positioned at a predeterm ned position
(opposing portion to the photosensitive drum by the devel opi ng
rotary (rotation selecting mechani sm) C. Thus, the devel oping
roller 110 and the like are rotated by receiving a driving force from
the 25 apparatus main assenbly A (2§ Description of

el ectrophot ographi c i mage form ng apparatus 25 Wth
respect to Figure 4, a color el ectrophotographic image form ng
apparatus using the devel oping cartridge B described will be

described. In the follow ng, description will be nmade by taking a 5
col or |aser beam priWittdy respaptekanpleurd 4ha color

el ect rophot ogr aphi c i mage form ng apparatus. As shown in Figure 4, a
plurality ofSlefitiordgésanaphic BWRIBTOrBAYdagRBRADR iUy "devBFoper s

(toners) different .,in color.is unted.to the tary C._.10 Th
nmount i ng an ed’eeﬁ'@@rjrﬂgnﬁ% THfge gr Sddees W%E\O}?eesa/peesc rl#gdt'hgh% otary
C are perforned se Lot ati t r Ltridge B
accomodat i n{g?ea e\}gejlt&gsgf g?sgylpér%d& ev'Jrl%lngg Ir(?g{j%r%{ gadlﬁgggsed

opposi t e st 0 ddwe Phakesenshhi %ﬁirﬂfé&rﬂa_%o_é-n Ehefplanod el eehbestatic
| atent image fornmed on the photosensitive drum 107 is devel oped. The

devel oped i nage-tirsphoabgtephbd Dmige Edredagdeppanatesd al S. This
devel oping and transferring operation is performed for each of the
colors. AS a result As dgvigr innBgeuire 4, a plurality of

cartridges B {Bl, B2, B3, B4) accomquating developers
(toners) different in color is mounted to the rotary C.

10 The mounting and demounting of the cartridge B with
respect to the rotary C are performed by the user. By
rotating the rotary C, a cartridge B accommodating a
developer of a predetermined color is disposed
opposite to the photosensitive drum 107. Then, an

15 electrostatic latent image formed on the
photosensitive drum 107 is developed. The developed
image is transferred onto a recording material S. This
developing and transferring operation is performed for
each of the colors. 2As a result, a color image is

20 obt%ined. Hereinbelow, specific description will be
made. The recording material S is a material on which
an image can be formed and include, e.g., paper, an
OHP sheet, and the like. '

Referring to Figure 4, the photosensitive drum

25 107 is irradiated with light based on image

information.from an optical means 101. By this

irradiation, an electrostatic latent image is formed



20 obt ai ned. Hereinbel ow, specific description will be made. The
recording material Sis a material on which an i mage can be forned
and include, e.g., paper, an OHP sheet, and the like. Referring to
Figure 4, the photosensitive drum 25 107 is irradiated with |ight
based on image information froman optical neans 101. By this
irradiation, an electrostatic latent inage is forned 26 on the

phot osensitive drum 107. The electrostatic |latent inmage is devel oped
with a devel oper by the developing roller 110. The devel oper i nmge

formed on the photgsensitiue sdrum 187169, t raaskeceedoopioian S
i nternedi ary transter menber. Next, the devel oper inage transferred

onto an int?59@H£aiﬂ%#é*%&ﬁﬂﬁ&vém%bbdlﬂﬂaha§ ddvee liopear mgdicaey transfer
menber is transferred onto the recording material S by a second

transfer megaseldpemy #dielelO Inecor theglavwtlepeal i8agat dowhéeern he
devel oper image is transferred is conveyed to a fixing means 105

i ncl udi ng atheeskéngsarcditdvel BamaAd’al hektamf 9% rnt@5B: The

devel oper image transferred onto the recording material S is fixed on
the recofdi agtesnadtary d+a5s et 8FMPRE-fi xation, the recording

TR A S SO PR S cd0ipuge ramss kAR BT 10
intermediary transfer belt 104a as the intermediary
transfer member is transferred onto the recording
material S by a second transfer means. Then, the

10 recording material 5 onto which the developer image is
transferred is conveyed to a fixing means 105
including a pressing roller 1052 and a heating roller
105b. The developer image transferred onto the
recording material S is fixed on the recording

15 material S. After the fixation, the recording material
S is discharged on a tray 106.

An image forming step will be despribed more
specifically.
In synchronism with rotation of the

20 intermediary transfer belt 104a, the photosensitive
drum 107 is rotated counterclockwisely (Figure 4).
Then, a surface of the photosensitive drum 107 is
electrically charged uniformly by & charging roller
108. The surface of the photosensitive drum 107 is

»5 irradiated with light depending on image information,
e.g., about a yellow image by the Op£ical (exposure)

means 101. Thus, a yellow electrostatic latent image



In synchronismwith rotation of the 20 internediary transfer belt
104a, the photosensitive drum 107 is rotated countercl ockw selY
(Figure 4). Then, a surface of the photosensitive drum 107 is

el ectrically charged uniformy by a charging roller 108. The surface
of the photosensitive drum 107 is 252rradiated with |ight depending
on image information, e.g., about a yellow inmage by the optical
(exposure) neans 101. Thus, a yellow electrostatic |latent imge 27
is formed on the photosensitive drum 107. The exposure
means 101 is constituted as follows. The exposure_neans 101

i rradiates the fHewess ORsithpvBEhaFeFsIoHt Wt KrHRghCdn the basis of the

5 image information read from an exter devi ce_ (no hown). As a
result, the eIectroé%@ﬁi%?ﬂ%ﬂﬁgﬁtmﬁﬁﬁ@efgi %%n9ﬁ9§tgﬁu%ﬁ§ as

bhotosenst U YL IMY 100. RS, SXROSHLETF80S: Hduldalddes a | aser

di ode, a polygon mTror, a scanner notor, a lI'ens, and a

reflection 10, 0JdJ=icthh@MLAS veshown exiyer Bal tdevbesss &t ivmge
signal is sent. By this operation, the | aser. diode emts |ight

dependi ng onmigdw: iifE@enatgnal read fiwn pel ygeeRrARIra@svise i(noadi at ed
with the light (as image 15 light). The polygon mrror is rotated at
a hi gh speedslbywit)he Bsaanmesswint,orthzo edettecstathes ilmdgat! ighte &9 t hat
the surface of the photosensitive drum 107 is selectively exposed to
the i mage |igmmachodughet RBOT AR en<¥ad 1PRe Y9 EPPEHTFirror .
As a reSU|t’means 101 includes a laser diode, a polygoq mirror, a
scanner motor, an imaging lens, and a reflection

10 mirror.

From the unshown external device, an image
signal is sent. By this operation, the laser diode
emits light depending on the image signal and the
polygon mirror is irradiated with the light (as image

15 light). The polygon mirror is rotated at a high speed
by the scanner motor to reflect the image light, so
that the surface of the photosensitive drum 107 is
selectively exposed to the image light through the
imaging lens and the reflection mirror. As a result,

20 the electrostatic latent image depending on the image
information is formed on the photosensitive drum 107.

Simultaneously with this electrostatic latent
image formation, the rotary C is rotated, whereby a
vellow cartridge Bl is moved to a developing position.

25 Then, a predetermined developing bias is applied to

the developing roller 110. As a result, a yellow

developer is deposited on the electrostatic latent



20 the electrostatic |latent inage depending on the inmage information
is formed on the photosensitive drum 107. Sinultaneously with this
el ectrostatic latent inmage formation, the rotary Cis rotated,
whereby a yellow cartridge Bl is noveg to a devel oping position. 25
Then, a predeterm ned devel oping bias'is applied to the devel opi ng
roller 110. As a result, a yellow devel oper is deposited on the

el ectrostatic latent 28 image, so that the electrostatic |atent
imge is devel oped with the yell ow devel oper. Thereafter, a bias

vol tage of %ag;%F)O%bt enRel @nd tan 4@ rohat 1 of Lheeslevelaperis s applied
to a pressing roller (a primary 5-transfer roller) 104 for the

i nt er medi ar yveapkear wheht tid4es11se deatlbperyellhewedévekppar i mage
on the photosensitive drum 107 is primary-transferred onto the

i nt er medi ar pitasansflengbebf df4eppois téepordrbéty abovidiatafaferthehe
primary transfer 10 of the yellow devel oper inmage is conpleted, the
rotary C is deoredopgr AS éPPé%ﬁﬂtFo & PIBSEGNENFOLHFE i BEWs noved

to be located at a positiog q@Pps'te 0 th% Eho osenﬁgtiv eq_,_rumlo7.
The abové- déSESEEd BPOLBES T FormEd Ri-EATTesPeCt 19 " Srabent a

cartridge 8§k?3pé§€%%3chgﬁégnggegggo%ngegegkggk fﬁﬁﬁéhﬂﬂ%h%4- I n

this way, b he proces r each of” magenta, cyan, and
bl ack, four p%%t%rseql%\i%kgge&rﬁm i¥ @rimary-transferred onto

the intermediary transfer belt 104a.
As described above, after the primary transfer
10 of the yellow developer image is completed, the rotary
¢ is rotated. As a result, a subsequent cartridge B2
is moved to be located at a position opposite to the
photosensitive drum 107. The above-described process
is performed with respect to a magenta cartridge B2, a
15 cyan cartridge B3, and a black cartridge B4. In this
way, by repeating the process for each of magenta,
cyan, and black, four color developer images are
superposed on the intermediary transfer belt 104a.
Incidentally, the yellow cartridge Bl
20 accommodates the yellow developer and forms the yellow
developer image. The magenta cartridge B2 accommodates
a magenta developer and forms a magenta developer
image. The cyan cartridge B3 accommodates a cyan
developer and forms a cyan developer image. The black
25 cartridge B4 accommodates a black developer and forms
a black developer image.

During the image formation described above, a



superposed on the internediary transfer belt 104a. Incidentally, the
yell ow cartridge Bl 20 accommopdat es the yell ow devel oper and forns
the yell ow devel oper image The magenta cartridge B2 acconmpdates a
magent a devel oper and fornms a nmagenta devel oper image. The cyan
cartridge B3 accommodates a cyan deveboper and forns a cyan devel oper
i mge. The black 25 cartridge B4 accommodates a bl ack devel oper and
forms a bl ack devel oper image. During the inmage formation descri bed
above, a 29 secondary transfer roller 104b is in a noncontact state
with the internediary transfer belt 104a. A cleaning charging roller
104f is al sEECRNAAEBNEHREBERL SAAETWLPAPt e P hteMEFCRE¢tr ansf er

belt 104a. 5After t our.. col or devel poper Lnages ,ar.e forned on the
internediarftPFﬁngPEE %%?tlQRﬁﬁﬂe ﬁéysgg%% S dp4r

a?@ ranster ‘roll ez 104b

s pressed agalfshgt Qg?jl:@%ﬁ%r%qﬂl%rryl upnel el beliy 104nCBhaEe 4). 1N

synchroni smw't e ontact of the secondary 10 transfer
roller 104bsithe (2eRr dhovi Bl 8ldBlard WehhsAGr afe1d ROKELIiON in the

nei ghbor hood of a registration roller pair 103e is sent to a nip
bet ween the transfemrhelt th@4doand:dlhe: deardbperrbhdgss E04b. At t he
sane time, a recording material Sis fed froma cassette
formed on the intermediary transfer belt 104a, the
secondary transfer roller 104b is pressed against the
intermediary transfer belt 104a (Figure 4). 1In
|
synchronism with the press contact of the secondary
10 transfer roller 104b, the recording material S waiting
at a position in the neighborhood of a registration
roller palr 103e is sent to a nip between the transfer
belt 104a and the transfer roller 104b. At the same
time, a recording material S is fed from a cassette
15 103a by a feeding roller 103b and a conveying roller
pair 103c as a feeding (conveying)} means 103.
Immediately before the registration roller
pair 103e, a sensor %9 is disposed. The sensor 93
detects a leading end of the recording material 5 and
20 stops the rotation of the registration roller pair
103e, thus placing the recording material S in a
standby state at a predetermined position.
To the transfer roller 104b, a bias voltage of
an opposite polarity to that of the developer is
25 applied, so that the developer images on the transfer

belt 104a are simultaneously secondary-transferred

onto the conveyed recording material S.



15 103a by a feeding roller 103b and a conveying roller pair 103c as
a feeding (conveying) neans 103. | medi ately before the
registration roller pair 103e, a sensor 99 is disposed. The sensor 99
detects a | eading end of the recordiqﬂ material S and 20 stops the
rotation of the registration roller pair 103e, thus placing the
recording material S in a standby state at a predeterm ned position.
To the transfer roller 104b, a bias voltage of an opposite polarity
to that of the developer is 25 applied, so that the devel oper inages

on the transfer bel trplD4aa8i8hMiktepreous yrecandahy theansf erred
onto the conveyed recording material S. 30 The recording

material S ofvelwhieghinhgedex et opendftagesl and transyed ried Ewd
conveyed to the fixing nmeans 105 through a conveying belt unit 103f.
By the fixi ngximanset@s, 10bxahiowglofa tdpavgatagopet t suphagkssfi-s
performed. The recording material S subjected to the fixation is

di schar ged div &hgi Sdmangi BeaRF ay0106f didpesedfathandeppe?PYorti on of

t he apparatus mai n assemhly by a_di schargi,ng roller, paif 103g. In
this way> fdﬁﬁﬁﬁsoﬁsoPeg%°¥Wﬁée eh€ef899%g%rTﬁ%%Fﬂ%?é{iaI Sis
conpl et ed. . Af t c | on ofy; secqndary transfer, the
char gi ng rcﬂﬁ%§3gﬁﬁfﬁ Fg g%gsge g§g§?2§$(ﬁ%gﬁfr§nsfer belt 104a, so

that the Surc{]ias%%a%iheet%&t1@@%19@&,@%@%%&9@5 pEFEL gt Nge on t he
surface of the 15 belt 104a are supplied with the predeterm ned bias
vol tage. As ihd eparatasr eaiduabsahect My aclhidsgeairgingnoekikr
pair 103g. In this way, formation of an image o the
10 recording material S is completed.
After completion of the secondary transfer,
the charging roller 104f is pressed against the
transfer belt 104a, so that the surface of the belt
104a and the developer remaining on the surface of the
15 belt 104a are supplied with the predetermined bias
voltage. As a result, a residual electric charge is
removed. '
The residual developer subjected to the charge
removal is electrostatically re-transferred from the
20 belt 104a onto the photosensitive drum 107 through a
primary transfer nip. As a result, the surface of the
belt 104a is cleaned. The residual developer
re~-transferred onto the photosensitive drum 107 after
the secondary transfer is removed by a cleaning blade
25 117a contacting the photosensitive drum 107. The

removed developer is collected din a residual

developer box 107d through a conveying passage (not



The residual devel oper subjected to the charge renoval is

el ectrostatically re-transferred fromthe 20 belt 104a onto the

phot osensitive drum 107 through a primary transfer nip. As a result,
the surface of the belt 104a is cleaned. The residual devel oper
re-transferred onto the photosensitiwe drum 107 after the secondary
transfer is renmoved by a cleaning blade 25 117a contacting the

phot osensitive drum 107. The renoved devel oper is collected din a
resi dual devel oper box 107d through a conveyi ng passage (not 31
shown) . I ncidentally, an accommodating portion 130a is a
chanber in whiocgh)the above-descried cartridge B is accomodat ed and

is provided to the rotary Cat a 5 plurality of positions.,.The rotary
Cis rotated in onel@ct8eRFantyn satcftoé’mioﬁg\tf\h?%hp?ﬁél%ﬁtm

er&g Bis
nmounted i n the, chanmber. . 8 r.esul ' ;. (descri bed

| ater) of tﬁeC@EPE?de% éﬁ%%hé%ﬁ%é%?@%_§§g§£%$?V|ng sﬁ'%tglgg
provided to Uy &8 vaseanblychs anst diseonregt ed from
t he drivingagﬁgpgggggéaT éggggﬁ%?hge B (deselopingifoller 110) is

moved Insa gm%tl&ep sebssanticld.y e peswtisulcanst ecantadi ah dime L3
direction of the driving shaft 180 dependi ng on the novenent of the
rotary C indinecdiitecthon. siH(8)inCehscht bhé orrofridigeelBopisng rol | er
Next, with reference to Figures 5(a) and 5(b), a constitution of the
devel opi ng mounged1i0 wWhe | chankisscr Apedl. T Whire 3B5CENPILENA PR Pect i ve

view of the devel oping roller as _seen froma recg&ykn% gide of 20
a driving fdpﬁécFFgﬁ?tﬁ%F?ﬁﬂlf’ ﬁgﬁhﬁP? 5&Fget%;%%é?%1o ing rol fer 110
e el T LS AR U e g 2
10 assembly A and disconnected from the driving shaft 180.
The cartridge B (developing roller 110) is moved in a
direction substantially perpendicular to an axial line
1,3 direction of the driving shaft 180 depending on the
movement of the rotar? C in one direction.
15 (3) Constitution of developing roller
Next, with reference to Figures 5(a) and 5(b),
a constitution of the developing roller 110 will be
described. Figure 5(a} is a perspective view of the
developing roller 110 as seen from a receiving side of
20 a driving force from the main assembly A to the
developing roller 110 (hereinafter simply referred to
as a "driving side"). Figure 5(b) is a perspective
view of the developing roller 110 as seen from a side
opposite from the driving side with respect to the
25 axial direction of the developing roller 110

(hereinafter referred to as a "non-driving side").

The developing roller 110 includes a



opposite fromthe driving side with respect to the 25 axial direction
of the developing roller 110 (hereinafter referred to as a
"non-driving side"). The developing roller 110 includes a 32

devel opi ng shaft 153 and a rubber portion 110a. The devel opi ng shaft
153 is fornmed of an el ectroconductive®mterial such as iron or the
like in an elongated shaft shape and is covered with the rubber
portion 5 110a at a portion except for both end portions wth respect
to the axial direction. The devel oping shaft 153 is rotatably

supported by, the devel gpi i fyr aBpd :3pé P ough lagar i ngs (not
shown) at b@ﬁﬁeeﬁ %Eﬁgggéﬁg:%§¥f§§%§'153dl g%d 153d2. Further, a 10

cartridge 1%%%%5&58@%% eT53 Si PGirhieaned ah @heencbquordicenve53b on
the driving side. The cartridge 150 is engaged with a rotating force
transmtting,ficridd5sdencas bbb atrertheo 1ikansmi #n seldwigAtsg f orce. The
rubber portion 110 coaxially covers the devel oping 15 shaft 153. The
rubber portisoraftl@heperaed iheceiansicdopdithahbie dBWRPDHPIHS O
electrostatic latent image by application of a bias to the gpveloping
shaft 153 110a at a portion’except for both end portions wit
respect to the axial direction. The developing shaft
153 is rotatably supported by the developing device
frame 113 through bearings (not shown) at both end
engaging portions 153dl and 153dZ2. Further, a
10 cartridge 150 described later is positioned at an end
portion 153b on the driving side. The cartridge 150 is
engaged with a rotating force transmitting pin 155
described later to transmit a driving force. The
rubber portion 110 coaxially covers the developing
15 shaft 153. The rubber portion 110 carries the
developer and develops the electrostatic latent image
by application of a bias to the developing shaft 153.
Nip width regulating members 136 and 137 are
members for regulating a nip width of the developing
20 roller 110 with respect to the photosensitive drum 107
at a constant value.
The unshown bearings are disposed at the both
end portions 153dl and 153d2 of the developing roller
110 so as to support rotatably the developing roller
25 110 on.the developing device frame 113 (Figure 1).

A developing gear (not shown) is disposed at

the driving-side end portion 153dl of the developing



Nip width regul ati ng nenbers 136 and 137 are nmenbers for regulating a
nip width of the developing 20 roller 110 with respect to the

phot osensitive drum 107 at a constant val ue. The unshown
beari ngs are di sposed at the both end portions 153dl and 153d2 of the
devel oping roller 110 so as to supporis rotatably the devel opi ng
roller 25 110 on the devel opi ng device frame 113 (Figure 1).

A devel opi ng gear (not shown) is disposed at the driving-side end
portion 153d1 of the developing 33 roller 110 and fixed to the

devel opi ng shaft 153. The unshown devel oping gear transpits .the
rotating foF@élﬁécél@e%P4rﬁ%ﬁeph§°aEB§r%%%E?éhéhg'§§§§%b?§g%\t % he
devel oping roller 110 to other rotating ne S Qa, D

devel oper sHpFP§IRg ?Yﬁ%%ﬁlgﬁigFth§r§?$¢}?%2¥ﬂﬁa gﬁglgﬂdféié?li ke) of
t he devel opi_ng _carfri ,adear i Rg- shee end
portion of Fﬁgea€$§|o%%ﬁ§§§hff afggugtﬁgﬁééﬁithe gg%tridge 150 is
movably (p \é@b@ﬁbﬁém@%@m W1 0TRWNbEHe ¥ 14t D61 rkP rdeseribesl. gy e
specifically. The end portion 153b has a spherical shape so that the
axi al |ige kReOHetBEop@r tuplge ibh0rpdeseribed diat ertfrcangbe inclined
snmoot hly. In the neighborhood of an end of the devel oping shaft 153,
the drivi ngmbobee, t aBdsthid tlike)19fpithe 186ve bpp it siyitAggReBr ot at i ng
force fromthe cartridge 150 is disposed in a di{ectio rossing the
axial line LI of th@eéfgveFB%i Hgl g1 sz end portion G#et in 155 as

Lhe rotallng Loues; LoAMSIH L ROLLE QR Lfe UMW R TBbaLsand fixed

movably (pivotably, swingably) mounted will be

10 described more specifically. The end portion 153b has
a spherical shape so that the axial line LZ of the
cartridge 150 (described later) can be inclined
smoothly. In the neighborhood of an end of the
developing shaft 153, the driving force transmitting

15 pin 155 for receiving the rotating force from the
cartridge 150 is disposed in a direction crossing the
axial line L1 of the developing shaft 153.

Thé pin 155 as the rotating force transmitting

portion is formed of metal and fixed to the developing

20 shaft 153 by a method such as press fitting, bonding,
or the like. The fixing position may be any position
at which a driving force (rotating force) can be
transmitted, i.e., a direction crossing the axial line
L1 of the developing shaft (developing rollexr). It is

25 desirable that the pin 155 passes th&ough a spherical

center P2 (Figure 10b) of the end portion 153b of the

developing shaft 153. This 1s because a transmission



20 shaft 153 by a nethod such as press fitting, bonding, or the like.
The fixing position may be any position at which a driving force
(rotating force) can be transmtted, i.e., a direction crossing the
axial line Li of the devel opi ng shaf%4(developing roller). It is 25
desirable that the pin 155 passes through a spherical center P2
(Figure 10b) of the end portion 153b of the devel oping shaft 153.
This is because a transm ssion 34 dianeter of the rotating force is
al ways kept at a constant |level even in the case where the axial |ine

Li of the dewelQRifg shaht 158aeMy thaaxiial allvagsLRept dthea cartridge
150 are sorrevehat deViated fromeach 5 other. For this reason, it is

possi bl e to 4aaldaze Stkallieerehaih nghd arace whamsnibsi snialhleivot ati ng
force transmtting point nmay be provided at any positions., However,
in order to uramfsnite aedeilebagat shafile (Gorad fief aréa) Wit L2

reliability and inprove an 10 assenbly property, a single pin 155 is
enpl oyed i n ¢hitheemsedivisige. 17Heapt nsamsyhad Hﬁé&é&eahgg%h%ﬂb center

P2 of the end spherical surface 153h. As a res ,+ L h i.n 155 (155al
and 155a%) i¥hfispoded §B1asTIH By &rtojléscf’gasé&%o%%t]?%aﬁ'slnszO-degr ee

opposite 15 %é‘%ri each qther 5@#@ peLipbheralosur fpee-ofathey dHdreieng

shaft. That $he Tt at in orce i1s transmtted a two points. In

this enbodi N8 RN pbaSt fall Behbadvildiel end apgr bbent séwke., wi t hi n
5 mfromt%%sé&lr(}%lﬁ%p&r um shgft %353. However, ?[w pr esent
invention ispfewat, linridredrt her etensmit a driviimgi demtgakly, a main
assenbl y-si de devel oping el ectric contact (not shown) is disposed in
t he appar at usrdts tniras Senivley &ish asliadbibitad@nd IHBFCIRI ¥ ng- si de end
portion 153c of the 25 el ectroconductive, dev% api rré?r\pihaf& 153. An

el ect ri clcom 2RO ERAKTY of FRRIHeRIbpi Ty WartPrdg&“and the nain

assenbly;Sidghfgwgﬁﬁﬁgf¥££¥.ec%ﬂé%pfﬁ”ﬁ§§nisa%§ssed through the

center P2 of the end spherical surface 153b. As a
result, the pin 155 (155al and 155a2) is disposed so
as to be projected at positions 180-degree oppesite

15  from each other at a peripheral surface of the driving
shaft. That is, the rotating force is transmitted a
two points. In this embodiment, the pin 155 is fixed
at the end portion side within 5 mm from the end of
the drum shaft 153. However, the present invention is

20 not limited thereto.

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

o5 electroconductive developing shaft 153. An electric
contact (not shown) of the develéping cartridge and

the main assembly-side developing electric contact are



35 brought into contact with each other. In this way, a high-voltage
bias is supplied fromthe apparatus main assenbly A to the devel opi ng
roller 110. " (4) Description of rotating driving force
transmtting 5 part (coupling, coupling nmenber) An

enbodi ment of the coupling (coupling3senber) which is a rotating
driving force transmtting part as a principal constituent-elenent of
the present invention wll be described with reference to Figures 10
6(a) to 6(f). Figure 6(a) is a perspective view of the coupling as
seen fromthe apparatus main assenbly side and Figure 6(b) is a

per spect i vebrbeghbfitthe ewumdtngish seeh $FhA t hépRot dsEhEi 3 ve drum
side. Figure 6(c) is a view of the couplin seen fr%n1a direction
15 perpendi@&HhrVPbt%Q%i9¥ﬁﬁi%ﬁﬁS&Ppélﬁgu%¥$%gﬁF%Fﬁ¥Pﬁé axi S92,

Figure 6(d) is %ﬁiggﬁdﬁii O%E%%gf%?§8|£9ﬂl@§ seen fromthe apparatus

mai n assembPy©§ a view of t'he coupling as seen

fromthe phatos | ti:ve .drumcsi i o) fbeca seshimnadi Vi ew
of the couplﬁggqggﬁgkxgﬁ%%ggESEggéﬁf%?ﬁgﬁgﬁbﬁh inCFigure 6(df?%p

The devegop'ggth5gﬁﬁggkﬁy8édﬁgxah@chaﬁbyrnnunted to the cartridge
accomodating portion 130a in the rotary C provided in the apparatus
mai n assenbly A 25zhhiesboounéhingi sheecbopiedgbycowmwlivser. The
rotary Cis rotationally driven and stopped at_a position at which
the cartri dgemBerdaehish ai praedettatingedr posnd i T c3&L1edsTelbpiag
position at which the cartridge 13 s Iocatfd 0 O§Lt%ltortggnt

phot osensi t Pe&tdrEnt 1BMNCHRAY Koo sEEEPERT Rt SHE CBupt g E&oUp i ng

menber) 150 i s engaged; ¥ i, 4 driiag §oeht - JAG Ay idedibarthe

10 6{a) to 6(f). Figure 6(a) is a perspective view of the
;oupling as seen from the apparatus main assembly side
and Figure 6(b) is a perspective view of the coupling
as seen from the photosensitive drum side. Figure 6(c)
is a view of the coupling as seen from a direction

15 perpendicular to a direction of a coupling rotating
axis L2. Figure 6{d) is a side view of the coupling as
seen from the apparatus main assembly side and Figure
6{e) 1is a view of the coupling as seen from the
photosensitive drum side. Figure 6(f) is a sectional

20 view of the coupling taken along S3 - 53 line shown in
Figure 6(d).

The developing cartridge B is detachably

mounted to the cartridge accommodating portion 130a in
the rotary C provided in the apparatus main assembly A.

25 This mounting is performed by the user. The rotary C
is rotationally driven and stopped at a position at

which the cartridge B reaches a predetermined position



5 apparatus nmain assenbly A Further, the rotary Cis rotated in one
direction to nove the cartridge B fromthe predeterm ned position
(devel oping position). That is, the cartridge 13 is retracted from
the predetermned position. As a result, the coupling 150 10 is noved
apart fromthe driving shaft 180. The coupling 150 receives the
rotating force froma notor 64 (Figure 17) provided to the apparatus
mai n assenbly A in a state of engagenent with the driving shaft 180.
The coupling 150 transmits the rotating force to the 15 devel opi ng

roller 110. AS,@155884 thodita Hevel QRipE 0 | @rtiliges Brakated by the
rotating force received fromthe apparatus main assenbly A As

descri bed abgwgtetihgpsisdMidg shadet ph8Bobassitive alnum 1082 . (r&it ati ng
force applying portion) and is 20 rotated by the notor 64. A nmaterial
for the couphiiBgop&Patsom, res mompléngal cewrhings Npabeadetal, is

pol ycarbonate, or the like. In order to_enhance rigidity of the
coupl i ng 15@ngerpefiswatk o2 phsisiimde shafEnhBAR THEST it by 25
incorporating glass fiber or the like intq the si_n eri

dependi n§ oRPRaAFBEHSt B HUSS ert: i%u¥ %£'s§%%o§§Fg?& ?of%nploy a

net al naterial.ggggigbtgg qégéﬁgydﬂﬂ %'mEQé.£ﬂ§ £5ggyﬂda5 5@ rpRY be

appropriateF§t§ the resin-made coupling can be

easi |y proogssed, 8oL hplnldG BSNGH (MEvEREETAGIGRR L5 That

enbodi nent are forned of the resin materi al .

is, the cartridge B is retracted from the
predetermined position. As a result, the coupling 150

10 is moved apart from the driving shaft 180. The
coupling 150 receives the rotating force from a motor
64 (Figure 17) provided to the apparatus main assembly
A in a state of engagement with the driving shaft 180.
The coupling 150 transmits the rotating force to the

15 developing roller 110. As a result, the developing
roller 110 is rotated by the rotating force received
from the apparatus main assembly A.

As described above, the driving shaft 180 has
a pin 182 {rotating force applying portion) and is

20 rotated by the motor 64. ‘

A material for the coupling 150 is a resin
material such as polyacetal, polycarbonate, or the
1ike. In order to enhance rigidity of the coupling 150,
it is also possible to enhance the rigidity by

25 incorporating glass fiber or the like into the resin
material depending on a load torque. Further, it is

also possible to employ a metal material. Thus, the



5The coupling 150 mainly conprises three portions. The
first portion is engageable wth the drive shaft 180 (which wll be
descri bed hereinafter) as shown in Figure 6(c), and it is a driven
portion 150a 10 for receiving the rotational force fromthe
rotational force transmtting pin 1837which is a rotational force
applying portion (main assenbly side rotational force transmtting
portion) provided on the drive shaft 180. In addition, the second
portion is engageable with the 15 pin 155 provided to the devel opi ng
device shaft 153, and it is a driving portion 150b for transmtting
the rotati omaltefrdrdeftn the cewsling A§OrBrY dre BRPTANT1Ad61LYi on, the
third portion is an internedi ate Bortion 150c for onnectig% t he
driven portiseAetselland RIeVES diPei RS PoE%n CPEOL LRt itRath ot her
(Figure 8 (c) and gf))- Aﬁv own in Figure Eﬁdhgg gdriven
portion 150&%5¢1pr €P88859$IFF%1EH%_ 3g§hﬁ?§p?%%%ﬁ%f%ﬁﬁbpe Fng portion
L50m whi ¢ SXRANda LAIRLE: L DEe TOLA LB KNS tsifathidlving
portion 150 as "a devel'opi ng device shaft insertion opening portion
1501. The opening 159 icpudefhgeds ®nA meniceabrisd8s three
portions.
The first portion is engageable with the drive
shaft 180 (which will be described hereinafter) as
shown in Figure 6(c), and it is a driven portion 150a
10 for receiving the rotational force from the rotational
force transmitting pin 182 which is a rotational force
applying portion (main assembly side rotational force
transmitting portion) provided on the drive shaft 180.
In addition, the second portion 1s engageable with the
15 pin 155 provided to the developing device shaft 153,
and it is a driving portion 150b for transmitting the
rotational force to the developing roller 110. In
addition, the third portion is an intermediate portion
150c for connecting the driven portion 150a and the
20 driving portion 150b with each other (Figure 8 (c) and
(£)).
As shown in Figure 6{(f) the driven portion
150a is provided with a drive shaft insertion opening
portion 150m which expands toward the rotation axis LZ.
o5 The driving portion 150b has a developing device shaft

insertion opening portion 1501.

The opening 150m is defined by a conical



driving shaft receiving surface 150f which expands toward the drive
shaft 180 (Figures 9 to 13) side. The receiving surface 150f
constitutes a recess 150z as shown in Figure 6 (f). The recess 150z
i ncl udes the 5 opening 150m at a position opposite fromthe
devel oping roller 110 with respect tdthe direction of the axis L2.
By this, regardless of rotation phase of the developing roller 110 in
the cartridge B, the coupling 10 150 can nove (pivot) anpong a
pr e- engagenent angul ar position (Figure 22(a)), a rotational force
transmttin ngul a ifd.an (Fi d | & A:sRmdRgl ng
angul ar pos%ggg%H?F%%8?€s£é2cgé(]l§§lﬂ(gg;é§l%sfélggtii%gf{bmglt%e a%i%s L3 of the
drive shaft t%%gr‘&i thoulr & baidve nreveamigdrby b heo frae sdrid.porhé on
182a of the drive shaft 180. The details thereof will be described
herei nafter receiving suAffteiredft woofstptofest & onscgishd BIgag ng
portions) 150d (150dl1 - 150d4) are provided at_equal 20 intervals on
a ci rcunf er shoenaboufighee aki )2 Sheareenss stitZad@cdtidefethecess
150z. Between the adjSacent proj ections 150d egtranégq portions 150k
(150k1, 350KkPeniBok350M58k43 RES OBy PRBAS AR Fhe®r bet ween t he
adj acent projections 150 - 0d4 .is | ar h ) er
di amet er of Jlel’f@tlﬁPﬁn%E?gi%rt#gct LaLry thsgglg%n%?a?%érg% rscg%s%trn}l ot ng
pi ns provid o %x&ge drive shaft 180 (rotational force applying
portions) 182 aré 3§*- -

By this, regardless of rotation phase of the

developing roller 110 in the cartridge B, the coupling
10 150 can move (pivot) among a pre-engagement angular
position (Figure 22(a)), a rotational force
transmitting angular position (Figure 22(d)), and a
disengaging ahgular position (Figures 25(a) (d))
relative to the axis L3 of the drive shaft 180 without
15 being prevented by the free end portion 182a of the
drive shaft 180. The details thereof will be described
hereinafter.
A plurality of projections (the engaging
portions) 150d (150dl1 - 150d44) are provided at equal
20 intervals on a circumference about the axis L2 on an
end surface of the recess 150z. Between the adjacent
projections 150d, entrance portions 150k (150k1, 150k2,
150k3, 150k4) are provided. An interval between the
adjacent projections 150dl - 150d4 is larger than the
25 outer diameter of the pin 182, so that the rotational
force transmitting pins provided to the drive shaft

180 (rotational force applying poxtions) 182 are



received. The pins are the rotational force applying portions. The
recesses between the adjacent projections are the entrance portions
150k1- 150k4. When the rotational force is transmtted to the 5
coupling 150 fromthe drive shaft 180, the pins 182 are received by
any of the entrance portions 150k1l- 3%0k4. In addition, in Figure 6
(d), the rotational force reception surfaces (rotational force

recei ving portions) 150e (150el-150e4) are provided in the io
upstreamwith respect to the clockw se direction (X1) of each

proj ection 150d. The receiving surface 150el- 150e4 is extended in
the directi owcervsdi nEhev g FEs $08t FORAFLRT etIGF SPPiEHén%oupl i ng

150. More particgularly, the projection 150d1 h a receiving 15
surf ace 150é¥¥tﬂﬁﬁspr%T%cf??é%%éﬁo%ftﬁﬁgnag?%xﬁﬁﬁaﬁﬁﬁtsurface 150e2,

the projection.150d3 ha ecej v ULf ACEA208H1aAG 0@ . Pr oj ection
150d4 has aF&&r %ﬁ%ssu¥$£%53fg%g%gcgnﬁéhe State where the drive

shaft 180 r%th%lhe§het bt Bt NorB2ad,r L8282 e@htmcitied @ cAmyieof the 20
recei ving surfaces 150e. By doing so, the receiving surface 150e

cont act ed bydiheingn1862adom MRa2idisepurhed 1O t Henepipdng8282By this,
the coupling 150 rotates about the axis L2. In order to stabilize the
transni ssi omreorguei28dt brnsyy tafedheo enheareri PTG P50 la8khtich as
possible, it is desirable to dispose the rotational force receiving

surfaces 150604 -a Phafdimionrcla Fiaerade(daot _rEBﬁ?E?%%% ) that
force 1 anariSSPoRCPaR 4e 1 SoLHA e SHAH PReL 5P H0s " Eicar Pt ed To
the COUplin%x%%%ok%)sﬁggél&f§ﬁglJﬂ30e4) are provided in the
10 upstream with respect to the clockwise direction (X1)
of each projection 150d. The receiving surface 150el-
150ed4 is extended in the direction crossing with the
rotational directicn of thé coupling 150. More
particularly, the projection 150dl has a receiving
15 surface 150el, the projection 150d2 has a receiving
surface 150e2, the projection 150d3 has a receiving
surface 150e3, and, a projection 150d4 has a receiving
surface 150e4. In the state where the drive shaft 180
rotates, the pin 182al, 182a2 contacts to any of the
20 receiving surfaces 150e. By doing so, the receiving
surface 150e contacted by the pin 182al, 182a2 is
pushed by the pin 182. By this, the coupling 150
rotates about the axis LZ2.
In order to stabilize the transmission torque
55 +transmitted to the coupling 150 as much as possible,
it is desirable to dispose the rotational force

receiving surfaces 150e on a phantom circle (the same



5 addition, as for the projections 150d, it is preferable that the
position of the coupling 150 is stabilized by the bal ance of the
forces which the coupling 150 receives. For that reason, in this
enbodi ment, the receiving surfaces 150e are di sposed 10 at the
dianetrically opposed positions (180 degrees). Mre particularly, in
this enbodi ment, the receiving surface 150el and the receiving
surface 150e3 are dianetrically opposed relative to each other, and
the receiving surface 150e2 and the surface 150e4 are 15

di anetrical Iy .opResednt el athye 1L eachnethen. oBycidiaciar r angenent,
the forces which the coupling 150 receives constitute a force couple.

Therefore, tirgregupki Bgdip0 @A thdet i the ratarionmdt ifomcenl y by
receiving the force couple. For-this reason, the 20 coupling 150 can
rotate w thatantshésatorssatdyunfiheiongtepecinieths nte¥@ Position of

the rotation axis L2 thereof. In addition, as for_thq%¥u er thereof,
as |ong as threnpmastes2tef thpecentiiddshalt 118830k 7%t at tBnal force
appl yi ng portiagn), can en the 25 en nancelggétion&

150k(150@1-f@@@?}?nitan%S%SE?%IQF?l?C aPBet 1307t abt y: % In this
embodi Ment, a3 SO BuELOLEE. Bss 10 QU chECEL YL Mg UIdRGes are

provi ded. i'STenbodr nen not limted to this exanple. For
exanpl e, th tra%q%\zbagbgﬁﬁﬁ@csﬂmo(fppcabe@br@é@ W50eH -t4R0d4) do not

need to be di sposed on e sanme circunference (the phantomcircle C
and Figure &df)Nling 150 receives. For that reason, in this
embodiment, the receiving surfaces 150e are disposed
10 &t the diametrically opposed positions (180 degrees).
More particularly, in this embodiment, the receiving
surface 150el and the receiving surface 150e3 are
diametrically opposed relative to each other, and the
receiving surface 150e2 and the surface 150e4 are
15 diametrically opposed relative to each other. By this
arrangement, the forces which the coupling 150
receives constitute a force couple. Therefore, the
coupling 150 can continue rotary motion only by
receiving the force couple. For this reason, the
20 coupling 150 can rotate without the necessity of being
specified in the positioﬁ of the rotation axis L2
thereof. In addition, as for the number thereof, as
long as the pins 182 of the drive shaft 180 {the
rotational force applying portion) can enter the
25 entrance portions 150k (150k1-150k2), it is possible to

select suitably. In this embodiment, as shown in

Figure 6, the four receiving surfaces are provided.



5 O, it is not necessary to dispose at the dianetrically opposed
positions. However, the effects described above can be provided by

di sposing the receiving surfaces 150e as described above. Here, in
this enbodi ment, the diameter of the 10 pin is approxi mtely 2’mm
and a circunferential length of the emtrance portion 150k is
approximately 8 nm The circunferential length of the entrance
portion 150k is an interval between adjacent projections 150d (on the
phantomcircle). The dinensions are not 15 limting to the present

invgntion. ' Simlarly to_the opening 150 a. devel Qpi n
devi ce shaf Thiaserkedinieriongobor-tMohe4 5t §QEBR%8aI%#3fat?ona

force receiving surface 150i, of an _as_an \Which
Lgﬁa{qttPe 9638%%%1dgFdeﬁEGW&QgsﬁEF?ai%§éﬁ$%£q§gS§?%%ﬁéﬁéﬁrfZégagggi
constitutes r.ec LML Ei t bide
|rrespect!v%gg?ftﬁgﬁﬁéﬁgﬁ%5ﬁﬁb§%§§ngF ?§69§§5§%§£F§98¥§|??§ 110 in

t he cartrldggﬁghmkg@égggCﬁﬂﬁJb%ﬁn%%ﬁ 6ARCTOVEL (Hidv@tigusei 6¢I) anong a

rotational
5 Or, it is not necessary to dispose at the
diametrically opposed positions. However, the effects
described above can be provided by disposing the
receiving surfaces 150e as described above.
Here, in this embodiment, the diameter of the
10 pin is approximately 2 mm, and a circumferential
length of the entrance portion 150k is approximately 8
mm. The circumferential length of the entrance portion
150k is an interval between adjacent projections 1504d
(on the phantom circle). The dimensions are not
15 limiting to the present invention.
gimilarly to the opening 150m, a developing
device shaft insertion opening portion 1501 has a
conical rotational force receiving surface 1501 of an
as an expanded part which expands toward the
20 developing device shaft 153. The recelving surface
1501 constitutes a recess 150q, as shown in Figure 6
(£}
By this, irrespective of the rotation phase of
the developing roller 110 in the cartridge B, the
25 coupling 150 can move (pivot, swing) among a rotational
force"transmitting angular position, a pre-engagement

angular position, and a disengaging angular position



to the axis Li wi thout being prevented by the free end portion of the
devel opi ng device shaft 153. The recess 150q is constituted in the
illustrated exanple by a conical receiving surface 150i which it has
centering 5 on the axis L2. The standfy openings 150g 1 or 15092
("opening") are provided in the receiving surface 150i (Figure 6(b)).
As for the coupling 150, the pins 155 can be inserted into the inside
of this opening 150g 1 or 15092 so that it nay be nounted to the
devel opi ng 10 device shaft 153. And, the size of the openings 150g 1

or 150092 isilarger tham,1 he e vdiiagebeevehtédepithel FreeBgndoi ng
so, irrespective of the rotation phase of the developing roller 110

in the cart pio@g8oB, of heh€atpld pith0 desinevabh £ piadbt abhe, reegayabl e)
anong 15 the rotational force transmtting angul ar position and the
pr e- engagenastgangutanspositednn dhedilddnghgrhed MGARLE pdsPtion) as
w || be described hereinafter wthout being,greye ted by the pin 155.
More parti caloaikpl taeehyopectiditots0diswBachr byi Qfé]tgéfé to the

free end of the recess 150z, And, t proj ect | or Loj.ec
portionsy 150dtPRop&Lt T ‘tﬁ@eiﬁ?@ngXt?%hn%ﬁq%iﬁﬁo nlckgngggzmjth

t he rOtatiOqﬁ%P%é&gﬁﬁzfvﬁ%gb%§0fag&IE% %ggpggegi4§g?r§ngﬁg@§ 1&hd are

provi ded wt I ong the 25 rotational direction. And,

in the statephere bhg) Fartld dee Bniscopynirg 130t heer piasy 165 the
recei ving surfaces 150e engage to or abutted to the pin 182, and 43
are pushed Ryt be phBelB82draoed wilng itrfed deopcethionepdrel notldlbang dri ve
shaft. By this, the receiving surfaces 150e receive the
rotational foor d&0GRoRPt heatrivenashdfe rp@OLefnts &Rl 45 6h CRHNY

receiving surfaces 150e are disposeg in,equigi t ant fnon1tq 0 xis L2,
and congPit gleigepahaltnted poditty CHE S%7S ¢ '@H%fmgpén88n55|?u%ed by
the surface in e.intersection directi i.n Lt ] et :150d. In
addi tion, tﬁﬁféﬁgﬁénéé 8???5h€han i (N Bt BEL) S NP P

155. By doing so, irrespective of the rotation phase
of the developing roller 110 in the cartridge B, the
coupling 150 is movable(pivotable, swingable} among

15 the rotational force transmitting angular position and
the pre-engagement angular position (or disengaging
angular.position) as will be described hereinaﬁter
without being prevented by the pin 155.

More particularly, the projection 150d is

20 provided adjacent to the free end of the recess 150z.
And, the projections {projection portions} 150d
project in the intersection direction crossing with
the rotational direction in which the coupling 150
rotates, and are provided with the intervals along the

25' rotational direction. And, in the state where the
cartridge B is mounted to the fotary C, the receiving

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



10 (recesses) 150k are provided along the rotational direction, and
they are depressed in the direction of the axis L2. The entrance
portion 150k is forned as a space between the adjacent projections
150d. In the state 15 where the cartridge Bis nmounted to the rotary
Cin the case where the drive axis stgps its rotation, the pin 182
enters the entrance portion 150k when the coupling engages wth the
drive shaft 180. And, the pin 182 of the rotating drive shaft 180
pushes the 20 receiving surface 150e. O, in the case where the drive
shaft 180 has al ready rotated when the coupling engages with the
drive shaft at80pusihed gin th&2 pant &B3 W@Je‘ﬁt%ﬁg’é BEFER AT IS0 SNd
pushes the receiving portion 150e. 25By this, the coupling 150

rot at es. ThéOFétb@@d%%ﬂVq(ﬁqﬁgtreceiving surface (rotational force

receiving meber (gortion) AS0e. ks 44 he dbspopsd. Lasidoeol the

driving shaft rece e recelving surface 150e

may be proviged | p. g, pordd:on gubdartl Yapral asked fisom the receiving
surface 150f°%i th respect to the direction

5 addition, the receiving surfaces 150e are disposed in
equidistant from the axis L2, and constitute a palr
interposing the axis LZ they are constituted by the
surface in the intersection direction in the
projections 150d. In addition, the entrance portions

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

The entrance portion 150k is formed as a space

between the adjacent projections 150d. In the state

15 where the cartridge B is mounted to the rotary C in
the case where the drive axis stops its rotation, the
pin 182 enters the entrance portion 150k when the
coupling engages with the drive shaft 180. And, the
pin 182 of the rotating drive shaft 180 pushes the

20 receiving surface 150e. Or, in the case where the
drive shaft 180 has already rotated when the coupling
engages with the drive shaft 180, the pin 182 enters
the entrance portion 150k and pushes the receiving
portion 150e.

25 By this, the coupling 150 rotates.

The rotational force receiving surface

(rotational force receiving member (portion)) 150e may



5 of the axis L2. Wen the receiving surface 150e is disposed inside
of the receiving surface 150f, the entrance portion 150k is di sposed
i nside of the receiving surface 150f More particularly, the entrance
portion 150k is 10 the recess provi ded between the projections 150d
in the inside of the arc part of the‘weceiving surface 150f. In

addi tion, when the receiving surface 150e is disposed at the position
whi ch outwardly projects, the entrance portion 150k is the recess
positi oned between 15 the projections 150d. Here, the recess may be a

through hol o extended i noLhg, dif a5ld G040inbNenakt Srddaivling t My be

e . - .
cl osed at orie €reo re particularly, the recess is provided

by the, spacg [feQi-0R5pEOVigled thet weenit ey psofadd asokShdy Wad, what
20 is necessary is just to be able to enter the pin 182 into the
region in thastaka WhetRet bertciaod rdudgarBliysprojiediest tirathéheot ary C.
These structures of the standing-by portion apply simlarly to the
enbodi nent s msativiihgheu2bzdestyibed. theresnaftefo the directipR Fjgure

6 (e), the rotational force transm ssion, surfaces (thi rot ati onal
force 45 tradiict BikAg Bort B1RE) thSoKCEAHY tASOH a5 150/2} ar e

provided in the upstream, w th respect. to the nt 0 | se

di rection (X@HsPoge Hé‘sbB%n?iL-ugtri%o"geCflgf'n%ﬁ&ﬁsgi%d,ﬁﬁfecérﬂo@i ati onal

force is trangnmtted to h vel qpi Ll bet; dd0,£riam t he coupling

150 by the é%ﬁﬁ?%?ﬁo oggg?ﬁOﬁ%ﬁ%gg%Q%£%%Sf§0h2 contacting to the pins

155al, 155a eJ@Mﬁ}n@a%hkfgkériyofthe transmtting surfaces 150h 1 or
e’s

150h2 push the si urface of the
More particularly, the entrance portion 150k is
10 the recess provided between the projections 150d inl
the inside of the arc part of the receiving surface
150f. In addition, when the receiving surface 150e is
disposed at the position which outwardly projects, the
entrance portion 150k is the recess positioned between
15 the projections 150d. Here, the recess may be a
through hole extended in the direction of the axis L2,
or it may be closed at one end thereof. More
particularly, the recess is provided by the space
region provided between the projection 150d. BAnd, what
20 is necessary is just to be able to enter the pin 182
into the region in the state where the cartridge B is
mounted to the rotary C.
These structures of the standing-by portion
apply similarly to the embodiments as will be
25 described hereinafter.

In Figure 6 (e), the rotational force

transmission surfaces (the rotational force



pin 155. By this, the coupling 150 rotates with the 10 center thereof
aligned with the axis L2. The transmtting surface 150h1l or 150h2 is
extended in the direction crossing with the rotational direction of
the coupling 150. Similarly to the projection 150d, it is 15
desirable to dispose the transmttingssurfaces 150h1 or 150h2
dianetrically opposed relative to each other on the sane
circunference. At the tinme of manufacturing the drum
coupling nmenmber 150 with an injection nDIding, the internediate 20

portion 150c may beconme thin. This is beca e co
manuf act ur ed reosnhaEinHheL A AANT ﬂéPEea?é g# ﬁ@bh9g5%§e

driving portion 150b, and t he inter nmedi 1 have
substantlalPfOHH?FBrh?téh?ﬂﬁﬁﬁﬁ?eamheﬁ ?ﬁe r|g| Ff g %the 25a

ol e LR SR0FL B mtLican, o) skapu Lsope
150a, the d%ﬁvﬂ@@gQQrﬁhﬁﬂ 4@ rotational force is transmitted to
5 the developing roller 110 from the coupling 150 by the
convection sections 150h 1 or 150h2 contacting to the
pins 155al, 155a2. More particularly, the tranémitting
surfaces 150h 1 or 150h2 push the side surface of the
pin 155. By this, the coupling 150 rotates with the
10 center thereof aligned with ﬁhe axis L2. The
transmitting surface 150hl or 150h2 is extended in the
direction crossing with the rotational direction of
the coupling 150.
Similarly to the projection 150d, it is
15 desirable to dispose the transmitting surfaces 150hl1
or 150h2 diametrically opposed relative to each other
on the same circumference.
At the time of manufacturing the drum coupling
member 150 with an injection molding, the intermediate
20 portion 150c may become thin. This is because the
coupling is manufactured so that the driving force
receiving portion 150a, the driving portion 150b and
the intermediate portion 150c have a substantially
uniform thickness. When the rigidity of the
25  intermediate portion 150c is insufficient, therefore,
it is.possible to make the intermediate portion 150c

thick so that driven portion 150a, the driving portion



150b, and the internediate portion 150c have the substantially
equi val ent thickness. (6) shape of supporting nenber 5The description
wll be made, referring to Figure 7, about a supporting nenber
(mounting nmenber) 157. Figure 7 (a) i6 a perspective view, as seen
froma drive shaft side, and Figure (b) is a peispective view, as
seen fromthe developing roller side. 10The supporting nenber 157 has
functions of holding the coupling 150 and positioning the cartridge B
inthe rotary C. Further, it has the function of supporting the

coupling 15Q 3@ thay {he {ptabhanalid Yoseieanibectiansmidd ed to the
devel opi ng rol Tér 110. i5More particularly, the supporting menber 157

mounts the Caldshizgg€2100 tQuihel ey tytidgeets0. As shown in
Figure 7 the supporting nenber includes a guide 140L2 during nounting
and dermounting of the cartridge B with respect to an accommodating 20
portion 130a provided to the rotary C and a cylinder 140L1 for
posi ti oni ng tde sbaper pAgeuPPPHE 1He RS pdat i ng portion 130a. And,

t he coupling 150 described ahove is disposed jn an_nner _space 157b
of a cyl inder porti(ﬂ?elﬁféCﬁﬁB&FBEd”&%iE?%ﬂW S fﬁf?ﬁélég %veloping

he space 19H04A B¢ 18981 Ang aBobo e Rrseh (RErERLS dEamE 1s0]

in the 157. Figure 7 (a) is a perspective view, as seen from
a drive shaft side, and Figure 7 (b) is a perspective
view,las seen from the developing roller side.

10 The supporting member 157 has functions of
holding the coupling 150 and positioning the cartridge
B in the rotary €. Further, it has the function of
supporting the coupling 150 so that the rotatioﬁal
force can be transmitted to the developing roller 110.

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

As shown in Figure 7 the supporting member
includes a guide 140L2 during moﬁnting and demounting
cf the carfridge B with respect to an accommodating

‘20 portion 130a provided to the rotary C and a cylinder
14011 for positioning the cartridge B in the
accommodating portion 130a. And, the coupling 150
described above is disposed in an inner space 157b of
a cylinder portion 157c provided coaxially with the

25 developing roller {not shown). At an inner peripheral

surface 157i constituting the space'157b, ribs 157el

and 157e2 for retaining the coupling 150 in the



47 cartridge B are provided. The ribs 157el and 157e2 are provided
opposite to each other with respect to a novenent direction X4 of the
cartridge B (rotational direction of the rotary C). The supporting
menber 157 5 is provided with positioning portions 157d1 and 157d2
for fixing it to the devel oping deviae franme 113 and provided with
hol es 157g1 or 157g2 which penetrate the fixing screw. 10 (6)
Supporting constitution of coupling with respect to cartridge frane
Referring to Figure 8 - Figure 13, the description will be nade as to
the supporting constitution (nmounting constitution) of the devel oping
15 rol | er 1léfraniddhe cowplbirnyidsd. wihe rébpetd’eb b heiFél GpFng
device franme(cartridge frane)113. Figure 8,%% an enlgrﬁed Vi ew, as

t

seen from t heowtdsqd mpRSisdée 6 BRBNnBfMFT part® 4FSHRAG t h2 Yevel opi ng
roller of the cartridge. Fiqgu 9.is, a seqcti.onal Vi | ong 20
S4- sS4 of Fiﬁﬁ?%m%thﬁgﬁFgl % %g 8fs§%?i%ﬁé§r%%qgw? égﬁgﬁ aioﬁg a

devel opi ng axis_Li j il a t R efar geantizg of the
coupling an lE%%pH?%ﬁ%%qﬁghﬁgggE%iggiéﬂﬁis%s argec?ioﬁal vi ew whi ch

illustrajes;a stadeqdd bofcH besARYUBLE AG. pditgwre 13743 and515Bd2 i onal
vi ew wheh the axis L2 of the coupling is substantially coaxially

aligned withotheiaxis i tof theeddewebppingiawldeeframeglia a¥lis a

sectional view 48 which illustrates a state after rotating the
coupl i ng t hpooghd@d wieyr desl efsr 3a7uheost By WO MIECHUPENEIraks gth%e 14 is
a perspective view which illustrates the conbined state of the

devel opi ng Fékieg SHEF*- and the 5 coupling. Figure 14(bl)-(b5) are
perspective views, and Figure 15(al)-(a5) are views as seen fromthe
axi s

10 (6) Supporting constitution of coupling with respect
to cartridge frame
Referring to Figure 8 - Figure 13, the
description will be made as to the supporting
constitution (mounting constitution) of the developing
15 roller 110 and the coupling 150 with respect to the
developing device frame {cartridge frame)ll3. Figure 8
is an enlarged view, as seen from the driving side, of
the major part around the developing roller of the
cartridge. Figure 9 is a sectional view taken along
20 S4-84 of Figure 8. Figure 10 is a sectional view,
taken along a developing axis L1, which 1llustrate the
state before mounting of the coupling and supporting
member. Figure 11 is a sectional view which
illustrates a state after the mounting. Figure 12 is a
55 sectional view when the axis L2 of the coupling is
substantially coaxially aligned with the axis L1l of

the developing roller. Figure 13 is a sectional view



Li direction. As shown in Figure 14 the coupling 150 is

so that the axis L2 thereof can incline in gny %0 direction PEFQEESe
to the axis Li of the developing roller shaft 153 (devel oping
roller). _ In Figure 14 (al) gnd Figure 14 (bl), the axis L2
of the coupling 150 is co-axial with The axis Li of the devel oping
roller 153. The state when the coupling 15 150 is inclined upward
fromthis state is illustrated in Figure 14 (a2) and Figure 14 (b2).
As shown in these figures, when the axis L2 is inclined toward the

openi ng 150g, side 14 N, PL Po DY &5 Miel hich eh@o0REM A% HSAPushengt hese
menbers are réFathgpstv%e%£g¥oniihe 20ebas?s of ?%é cggg??ng? Assa

resul t, the ¢QuRlhnNG@o180gksei Neddmetcabouteant akiguAX Y& ghigui
(32)) perpendicular Lo the opening 1900, L1 Flgure 14 (03), the state
this Figure, mﬁsn t he ZEiS_LZ incIi2ighfﬂatﬁzﬁiffhogoh;??tShorregfi52
f”;] A ge ngﬁgglrd:gglgl@glhstheepoﬁ tlog adesie WARRN TER&SBEpBRHy afé%& en
5 coupling. Figure 14 (bl) - (b5} are perspective views,
and Figure 15(al)-(a>) are views as seen from the axis
L1 direction.
As'shown in Figure 14 the coupling 150 is
mounted so that the axis L2 thereof can incline in any
10 direction relative to the axis L1l of the developing
roller shaft 153 (developing roller}.
In Figure 14 (al) and Figure 14 (bl}, the axis
.2 of the coupling 150 is co-axial with the axis Ll of
the developing roller 153. The state when the coupling
15 150 is inclined upwérd from this state is illustrated
in Figure 14 (a2) and Figure 14 (b2). As shown in
these figures, when the axis L2 is inclined toward the
opening 150g side, the pin moves within the opening
150g when these members are relatively viewed on the
20 basis of the coupling. As a result, the coupling 150
is inclined about an axis AX (Figure 12 (a2))
perpendicular to the opening 150a.
In Figure 14 (b3), the state where the
coupling 150 is inclined rightward is shown. AS shown
25 in this Figure, when the axis L2 inclines in the

orthogonality direction of the opening 150g, the pin

rotates within the opening 150g when these members are



relatively viewed on the basis of the coupling. The axis of rotation
is the axis AY (Figure 14(a3)) of the transm ssion pin 155. The
states where the coupling 150 is inclined 5 downward and leftward are
shown in Figures 14(a4) and (b4) and Figures 14 (a5) and (b5),
respectively. The coupling 150 inclined about each of the axes AX and
AY. In the directions different fromthe inclining
direction described in the foregoing, for exanple, at 10 an
internediate position in the inclination direction in Figures 14 (a2)
and 14 (a3), and at each of internediate positions in the inclination
directions irriFi:jueks vieveBpnaftielagad)ohidericguréing. (& and 14
(a2), the inclination is nade bé@COﬁbining the 15 r?t }'on i.n the

di rections exrishefrettattichallsak ﬂ%lan%Yﬁ&Flgﬁﬁﬁs}qtﬁg gx? ™ can be
pivoted in any direcfion relative to the axis LI. At this tine, the
pin 155 is ﬁFBQ?ﬂéﬂs%?PtHﬁﬁ'&géeloping roller shaft 153. More

particularly, the pEHeg%§?€E%g@ﬁL%%ﬁ&@ﬁbéuﬁQiﬂﬁrﬁ?ﬁ%&ﬁhn%QEﬁéée of

t he devel oping rollér a e coupling 150 di sposed opposite

to the ptn 1B9nksr@rova dedetwiddy tLhe oRemhNth 1H0@red shzedpfatde
opening 150g is set so that the pin does not interfere with the pin

when the axi(pab2ahachigecks aldatiabe tadt ieSpximeBitively. The More
particularly, the transmtting surface (rotational force transnitting
portion) 15@oup3ing0150 inclined about each of the axes AX and AY.
' In the directions different from the inclining
direction described ;n the foregoing, for example, at
10 an intermediate position in the inclination direction
in Figures 14 (a2) and 14 (a3), and at each of
intermediate positions in the inclination directions
in Figures 14 (a3) and 14 (ad) and Figure 14 (a5) and
14 (a2?), the inclination is made by combining the
15 rotations in the directions of the rotational axes AX
and AY. Thus, the axis L2 can be pivoted in any
direction relative to the axis L1. At this time, the
pin 155 is provided to the developing roller shaft 153.
More particularly, the pin 155 projects from a
20 peripheral suxface of the developing roller shaft 153.
The coupling 150 disposed opposite to the pin 155 is
provided with the opening 150g. A size of the opening
150 is set so that the pin does not interfere with
the pin when the axis L2 inclined relative to the axis
25 Ll.

More particularly, the transmitting surface

(rotational force transmitting portion) 150h is



novabl e relative to the pin (rotational force receiving portion)
155(figure 14). The pin 155 has the transmtting surface 150 in the
novabl e condition. And, the transmtting surface 150h and the pin 155
are 5 engaged to each other in the ro%ational direction of the
coupling 150 Further, the gap is prov?ded between the transmtting
surface 150h and the pin 155. By this, the coupling 150 is novable
(pivotable, swingable) in all directions substantially relative to
the axis LI. 10It has been nentioned that the axis L2 is slantable or

i nclinabl e 0. apye diLpCti RN veldld pent Qrbbet fxisl ldorddovever . the
axis L2 does not necessarily need to be linearly slantable to the

pr edet er m ned.angh gy i podtieodullss@igaref 1860- degr péndilpechémrilien the
15 coupling 150. For exanple, the opening 150g can be selected to be
slightly w deanbnithengiswnider &fli ah dheeveva e Bpdbitighso, Adre
time of the axis L2 inclining relative to the axis Li,_even if it is
the case whéhe Etragambotinhoiysf@aeo 108 BRrEdBRRRiThéP 23 8ngl e

linearly, the coupling 150 can ratate to l i eqr round the
axi s L2.5Thengrged, te1oaah 9 ﬁ;@a F8€?ﬁje°%$iea‘%t%c%%r?§dggngl e. In
ot her words,_ .the anpunt th i n_dhe rotati . q2Rr BEt ) &4, of

t he openingtfgoﬁofg?%%$e§%%d EF%%2¥F9 F%Qﬁgigéggfggﬁggangfhis
manner, thet%%UEkhﬁgm%éQiﬁ%?é@ﬁ/f%la@qlﬁhoanawcmga@i@,m._r Bhethis,
full-circunference substantially relative to the axis Li of the

devel opi ng k@l ebupidng B0 M enpaitiiec Ubarbyabtde souptakig)150 is
pi vot abl e over the ful?-circunference t hereof substantially relative
to the drumadhatit ra68iofsr$tiesrorealdy welptbee ubelefsg od<f £dm t he

10 It has been mentioned that the axis L2 is
slantable or inclinable in any direction relative to
the axis L1. However, the axis LZ does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the

15 coupling 150. For example, the.opening 150g can be
selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis L2
inclining relative to the axis Ll, even if it is the
case where it cannot incline to the predetermined

20 angle linearly, the coupling 150 can rotate to a
slight degree around the axis LZ. Therefore, it can be
inclined to the predetermined angle. In other words,
the amount of the play in the rotational direction of
the opening 150g is selected properly if necessary.

25 In this manner, the coupling 150 is revolvable
or swingable over the fullucircumference substantially

relative to the axis L1 of the developing roller 110.



5 foregoi ng explanation, the coupling 150 is capable of whirling in
and substantially over the circunferential direction of the drum
shaft 153. Here, the whirling notion is not a notion with which the
coupling itself rotates about the axis L2, but the inclined axis L2
10 rotates about the axis Li of the devel oping roller although the
whirling here does not preclude the rotation of the coupling per se
about the axis L2 of the coupling 150. It has been nentioned that the
axis L2 is 15 slantable or inclinable in any direction relative to

the axis LlI. However, the axis L2 does not neqessarilg feed to be
linearly sl|HotabpaerticuleslyretbeefAtpbinangile 1PnPERREFELF YSHge of

360-degree direction in the coupli 150. For_ _exa openi ng
150g can betbe Eel bctiddF U SEESF] 5Hg¥§°€j %Stiarﬁ%tlgghgi ?%g?#gfeenti al

direction By dojng,so he. ti of the axis L2 inclining relative to
the axis Li -CevBf ??uﬁtgq%ittﬁggéase where it cannot incline to the<>

predet erm ned angl e | ipeaflyrand 4 R 1G0uR! 1RGeASh B Fdont @he to a 25
slight degree aroungh¥ﬁg af%% L2.” Therefore, it can be inclined to

t he predet eg%gggiﬁg%@la{d@ﬂmﬂ tper dsupliey dfduits chpehkepbfy in
the rotational direction of 52 the opening 1509 is sel ected properly
i f necessar yhikDihfi Sn remhentandntheltpuptendg ESGirsunéospyabte or

swi ngabl e over the full-circunference substantiallg relaiiye to drum
shaft (rotatiioratiboree theanumghatt 153. Here, the whirling

motion is not a motion with which the coupling itself
.

rotates about the axis L2, but the inclined axis L2

10 rotates about the axis L1 of the developing roller
although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

Tt has been mentioned that the axis L2 is

15 slantable or inclinable in any direction relative to
the axis L1l. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example and the opening 150g can be

20 selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis L2
inclining relative to the axis L1, even if it is the
case where it cannot incline to the<> predetermined
angle linearly and the coupiing 150 can rotate ?o a

25 slight degree around the axis LZ. Therefore, it can pe
inclined to the predetermined angle. In other words,

the amount of the play in the rotational direction of



5 nmenber) 153. More particularly and the coupling 150 is pivotable
over the full-circunference thereof Esubstantially relative to the
drum shaft 153, furthernore and as wll be understood fromthe

f oregoi ng expl anation, the coupling 150 is capable of io whirling in
and substantially over the circunferential direction of the drum
shaft 153. Here and the whirling notion is not a notion with which
the coupling itself rotates about the axis 12 and but the inclined
axis L2 rotates about the axis LI of the photosensitive drum 15 and

al though th LLLL NG hes Ry dees ettrrepkbgerihe ff alsakisearef ihe
coupling pe?hggbggogggthéﬁ%xis L2 of thg coupling 150. In addition,

t he range mypyahkl fahRedl dndivrectdomns iagbstant s atdwolivektlee orange in
whi ch when 20 the user nounts the cartridge B to the apparatus nain
assenbly A, dWiegablpl over care oMd -icd rchafeoentd ondisteaitdelly
transmtting angul ar position irrespective of the phase qof the drive
shaft havi ngetladiret aeo| drat shafde EOFPFLAGEPoFTTTH. T dddPt i on, it

is the range 25 in which, in disengaging the upling.fr e drive
shaft, thRe &SUPRTrhglean KOFE PérFﬁg“g?Eg%gﬁé?ﬁgmgﬁﬁﬁ 5%ngg%$§ion
irrespective of ,th op_angl - i Shaft.

I'n additionfiiﬁ%v8§ﬁ§ﬁ?n%v?%1%F%3ﬁ%§dCagfﬁkgégggg%é¥ﬁken t he

rotational f L UEd N0 R PR NEr abahi onaft fyxe transmitting
surface 150ﬁ£&%§ﬁkgggig%ple),Jénd the rotational force transmtting

furthermore and as will be understood from the
foregoing explanation, ghe coupling 150 is capable of
10 whirling in and substantially over the circumferential
direction of the drum shaft 153. Here and the whirling
motion is not a motion with which the coupling itself
rotates about the axis 12 and but the inclined axis L2
rotates about the axis L1 of the photosensitive drum
15 and although the whirling here does not preclude the
rotation of the coupling per se about the axzis L2 of
the coupling 130.
Tn addition, the range movable in all
directions substantially is the range in which when
20 the user mounts the cartridge B to the apparatus main
assembly A, the coupling can move to the rotational
force transmitting angular position irrespective of
the phase of the drive shaft having the rotational
force applying portion. In addition, it is the range
25 in which, in disengaging the coupling from the drive
shaft, the coupling can move to the disengaging

angular position irrespective of the stop angle phase



portion and the rotational force receiving portion (pin 155, for
exanple) to engage, so that it is pivotable in all directions
substantially relative to the axis LI. In this manner, the coupling
is nounted 10 to the end of the cartridge B. For this reason, the
coupling is the novabl e substantially3in all directions relative to
the axis LI. This structure is simlar in the enbodi nents of the
coupling as will be described hereinafter. 15The assenblying
processes will be descri bed. After nounting the devel opi ng
roller 110 rotatably to the devel oping device frane 113, the pin 155
is mounted tod the devesopmift- shaft 153. Thereafter, the devel opment

gear 145 is assenbled to 20.the evelo%@pnt shaft 15
; S0

Thereafter, as showt@ ARLHUTY 19'° (KEPCIUFI FRgPT c%ﬁhw?ﬁg 2

supporting nenber, 157 i r.t. hn i i:qR 1 X3. Fi t he
i Toong. por BRnErE0RC ok e R B aln e Fr R AT, gL LA

downstream while;nBL 0t 8bRING dh@raxk snh2s@frdde 160up! Eog 150 in
parallel with X3. At this tinme, the phase of the pin 155 of the

devel opment shabt elp3anadchd4difae iphasesfof c¢ herapenitngng50g of the
coupling 150 are matched with each other, and the pin 155 is nade
i nserted intperthenopedi tigs UBGGlicorll50gy2e Peerivhy PPEELIGAd portion
153b of the devel opnment shaft 153 is L
' (pin 155, for example) to engage, so that it is
pivotable in all directions substantially relative to
the axis Ll. £n this manner, the coupling is mounted
10 to the end of the cartridge B. For this reason, the
coupling is the movable substantially in all
directions relative to the axis Ll.
This structure is similar in the embodiments
of the coupling as will be described hereinafter.
15 The assemblying processes will be described.
After mounting the developing roller 110
rotatably to the developing device frame 113, the pin
155 is mounted to the development shaft 153.
Thereafter, the development gear 145 is assembled to
20 the development shaft 153.
Thereafter, as shown in Figure 10, the
coupling 150 and the supporting member 157 are
inserted in the direction X3. First, the driving
portion 150b is inserted toward the direction X3
25 downstream, while maintaining the axis L2 of the

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

phase of the pin 155 of the development shaft 153 and



5 abutted to the receiving surface 150i

end portion 153b of the devel opnment shaft 153 is the spherical

surface and the receiving surface 150i

t he coupling 150. The free

the coupling 150 is a conic

surface. Therefore, the driving portign 150b side of the coupling 150

is 10 positioned to the center (the cénter of the spheri cal
of the free end portion 153b of the devel opnent shaft 153. As wl|

descri bed hereinafter, when the coupling 150 rotates by the
transm ssion of the driving force (rotational force) 15 fromthe

appar at us nmai.n ﬁi§§§é'b&>f’ e tiReing 155gpesi theneshpnidghe Sopenéng 1509

will be contacte

1 or 150h2 ar@chEHOWL€En 6 ch BytHe, s anttheheopan i braliS ovace can be

transmtted. Thereafter,

supporting mesbeted57nts imsemesd ndgowdsPedarr w04 espeét tet he
direction X3. By this, a part of coupling 150 is re eiveg i,n.the

space porti dwee5ehdoporhtonubptt A hreABERL BTN A 2k

one 157w of the end of 20 surfaces of the

surface)

be

to the rotational force transm ssion surfaces 150h

5$u550rting

menber 157 is fixed in the devel opi ng frane 1 . i 0t egr al
devel opi ig GRMEEPEgECBHE EEFEHY T et  The &inén%%gngggﬁl%ﬁg %2§ious

portions of
Figure 10

10

1s

20

25

1€ B2 SQYPLENG: PO ] loP@ndesert bsherfts sHhawn 158
is the spherical surface and the receiving surface
1501 the coupling 150 is a conic surface. Therefore,
the driving portion 150b side ;f the coupling 150 is
positioned to the center (the center of the spherical
surface) of the free end portion 153b of the
development shaft 153. As will be described
hereinafter, when the coupling 150 rotates by the
transmissicn of the driving force (rotational force)
from the apparatus main assembly A, the pin 155
positioned in the opening 150g will be contacted to
the rotational force transmission surfaces 150h 1 or
150h2 and (Figure 6b). By this, the rotational force
can be transmitted. Thereafter, one 157w of the end of
sUrfaées of the supporting member 157 -is inserted
downstream with respect to the direction X3. By this,
a part of coupling 150 is received in the space
portion 157b of the supporting member 157. And, the
supporting member 157 is fixed in the developing frame
113, thus, an integral developing cartridge B is
established.

The dimensions of the various portions of the



(c), a maximum outer diameter of the driven portion 150a of the
coupling 150 is OD2, a maxi num outer dianmeter of the driving portion
150b is oD, and a 5 small dianeter of the opening 150g is OD3. In
addi tion, a nmaxi numouter dianeter of the pin 155 is OD5, and an
inner dianeter of the retention rib ¥%7e of the supporting nmenber 157
is ON. Here, the maxi mum outer dianeter is the outer dianeter of a
maxi mum rotation io | ocus about the rotational axis Li of the

devel oping roller 110. The naxi mum outer dianmeters ODl, and OD3
relating to the coupling 150 are the outer dianeter, of_paxi

rotation | ocospaboatliheriadi e glespribpds Himdho¥Pnte BEBIE is

satisfied, the 15 coupling 150 can be assgrg&l{led t.0 thegggeggterm ned

position by {Che 3tFPargM® MRS d28H55FA: P % FH <G PEEETR X3

therefore, t assenpblin r.oper. Iy Lgh. _ The i ame of the inner
sur f ace CD41g$at ﬁg F@?e%ﬁfp@ﬁrﬁ BL%?S'}% %ng he eaiL(r;rll ng lir%%%er 157 is

| arger 20 t 2 of QURlS RG-E20n 8865 SRldmar, thana4: 01 (0D2
< M4 < C]Dl?f‘%%&%%t)e i%,P ch%és]fdrﬁh%emgt gprattgched to the di rec?i on X3
strai ght ;i s 3iahfii gk SREtd O Esseblpehhagsupperis nepnenderaddit tant he

predeterm ned position. For this reason, the assenbling property can
25 be i nprovecaktihemstater afitaete telre odis sbabpyn i 5SHAWPPR FRguie 11).
As shown in Figure 11, the retention rib 157e 56 of the supporting
menber 157 iisndicsposeetet oselthea geertanger #orii th G50 °of the
COUPLI 19 150 L1 ke direction gt Lheypil o bke MWEe SREELII Gkt 11
diameter is the outer diameter of a maximum rotation
10 locus about the rotational axis L1 of the developing
roller 110. The maximum outer diaméters ®D1, and
®D3 relating to the coupling 150 are the outer
diameter of maximum rotation locus about the axis LZ2.
At this time, siﬂce ®D5 < ®D3 is satisfied, the
15 coupling 150 can be assembled to the predetermined
position by the straight mounting operation in the
direction X3 therefore, the assembling property is
high. The diameter of the inner surface ®D4d of the
retention rib 157e of the bearing member 157 is larger
20 than @®D2 of the coupling 150, and smaller than D1
(D2 < ®D4 < ®D1). By this, just the step attached to
the direction X3 straight is sufficient to assemble
the supporting membexr 157 to the predetermined
position. For this reason, the assembling property can
25 be improved {the state after the assembly is shown %n
" Figure 11).

As shown in Figure 11, the retention rib 157e



5 surface 150j1 of the flange portion 150] to the axis of the pin 155
is nl. In addition, the distance froman end surface 157el of the rib
157e to the other end surface 1572 of the flange portion 150] is n2.
The distance n2 < distance nl is satisfied. 10ln addition, with
respect to the direction perpendiculdw to the axis Li, the flange
portion 150 and the ribs 157el, 157e2 are disposed so that they are
over |l apped relative to each other. Mre specifically, .the distance n4
(amount of the 15 overlapping) fromthe inner surface 157e3 of the

o LaTe L0 ghhEng LSS Ar k31 gh Lhealdanan Rabkiop 180L | I he

overlap amount N4 W respect to the orthogonality direction of the

axis LI. By fﬁHﬁBeSII%&fﬁﬂg'ﬁlme Bl Rn2580u51 PE@VEST aéh 2Bef rom

di sengagi ng from the openi ng 150g. That Is, the novenent of the
coupl i ng 15@iisctiphtefl tne tdha sbeari ngoremdyeci¥szallusint#ee coupl i ng
150 does not di sengage fromthe cartridge. The prevention of

di sengagenentireanibe afcompldxsisedlni theutlatrnes el gar €89 The 25

di mensi ons descri bed above are desirable from}he standpoint of

reducti oh ofsuriraratbOil mf &i¢ 448896 PPAbLedstd &r 2*tfe
present inventionis 57 not limted .these di 1S| As
descri bed aﬁﬁbéhFiﬁﬁ?el%é Hﬁ?ﬁhq @,a%%§t¥§keF%Fgggggggg%efﬁ%Bi whi ch
s the recess 130q.of (1he LOHR i39 130,55 15760 adle Wrkies! badf ree

end surface
surface 15742 of the flange portion 150j is n2. The
I

distance n2 < distance nl is satisfied.

10 Tn addition, with respect to the direction
perpendicular to the axis L1, the flange portion 150]
and the ribs 157el, 157e2 axe disposed so that they
are overlapped relative to each other. More
specifically, the distance n4 (amount of the

15 overlapping) from the inner surface 157e3 of the rib
157e to the outer surface 15033 of the flange portion
150j is the overlap amount né with respect to the
orthogonality direction of the axis Ll.

By such séttings, the pin 155 is prevented

20 from disengaging from the opening 150g. That is, the
movement of the coupling 150 is limited by the bearing
member 157. Thus, the coupling 150 does not disengage
from the cartridge. The prevention of disengagement
can be accomplished without additional parts. The

25 dimensions described above are desirable from the
standpoint of reduction of manufacturing and

assemblying costs. However, the present invention is



5 153b of the devel opment shaft 153 which is the projection.
Therefore, the coupling 150 is swng along the free end portion (the
spherical surface) 153b about the center P2 of the free end portion
(the spherical surface) 153b in other words, the axis L2 is 10
novabl e substantially in all directions irrespective of the phase of
the drum shaft 153. The axis L2 of the coupling 150 is novable

(pi votabl e, revol vable, novable) in all directions substantially. As
wi |l be described hereinafter, in order that the coupling 150 15 may
engage with the drive shaft 180, the axis L2 is inclined toward the
downst r eam wethliekpreita dhase FAOPEPPHY Wi rection of the rotary C

relative to the axis Li, just before the engag I\ other words,
as shown in Figure %?,d?ﬁ%rjg%"‘g a\_bf“rientg_llﬁﬁjég g’oe{%gn%(}r}t’he driven
portion 150a _of .the c ' LT poscid e sdownghr eanmiisd de
W th respecFeFEl%hégro ae#%%éﬁ%giggg%ion X4 of thg rota?y. The still

more detai | ed, desggi 5o ons wid lcob@ aBBdR: 112546 Shrewnehd Bughaes 12, a
di stance n3 between a maxi mum outer dianmeter part and supporting

menber 157 af3pherdeheyi d@rdiodreon 566t t hed oduipdh nig 156 is 58°
selected so that a slight gap is provided between them By this, the
coupl i ng 15@ric§eptiot ablfherefore, thgﬁpqﬂﬂimﬁgiﬁSﬁiaargqugtqﬁgq% bs
157€1 and 15762 are seri - SICUl ALl B8, SN AG A faqakpel with the
about the center P2 of the free end portion (the
spherical surface)} 153b inlother words, the axis L2 is
10 movable substantially in all directions irrespective
of the phase of the drum shaft 153. The axis L2 of the
coupling 150 is movable (pivotable, revolvable,
movable) in all directions substantially. As will be
described hereinafter, in order that the coupling 150
15 may engage with the drive shaft 180, the axis L2 is
inclined toward thé downstream with respect to the
rotating direction of the rotary C relative to the
axis Ll, just before the engagement. In other wofds,
as shown in Figure 17, the axis L2 inclines so that
20 the driven portion 150a of the coupling 150 positions
at the downstream side with respect to the rotational
direction X4 of the rotary.
The still more detailéd description will be
made.
25 As shown in Figure 12, a distance n3 between a

maximum outer diameter part and supporting member 157

of the driving portion 150b the coupling 150 is



5 axis LI. The ribs 157el and 157e2 are perpendicular to the
rotational direction X4. In addition, a distance n2 (Figure
11) in the direction of the axis Li fromthe rib 157e to the flange
portion 150j is shorter than a distan%e nl from 10 the center of the
pin 155 to the driving portion 150b si'de edge. By this, the pin 155
does not di sengage fromthe openings 150g1 and 150gl. Therefore, as
shown in Figure 9, the driven portion 150a is greatly pivotable in
the direction X4 relative 15 to the axis L2 the coupling 150. In

other words s hiedul kbngnperal o g0ty of aniduideivetabben! uend the
si de not provi eg with the rib 150e (perpendicular to the sheet of

the draw ngkgy khgdhetflei tbusiind as0t He ptiabeableer the axis L2 is
inclined. In addition, 20 the coupling 150 can al so be novable to the
state substantial | y Azamsalowel inoFtderexd s tie agbshdnmel nam gt @212
fromthe state of the inclined axis L2 as shown in Figure 9. In this
manner, the ariebsend7eiranlial svdE frée@iddpgsda. PRy hg'idd H'fe axis

L2 of the 25 ling 150 . de pi vot abl lLat | he, axi
L "and Fn 28001 fon. THo HGDISIPRGeTF ahh Act 13 K BE Ll StEnt R

from di sengagi ng fromth 0 ng. 99 150. Both of the effects can
be provided.al_‘gllle %Ota%lon?geg%%%%kggb 150 has a play (the distance n2)

in the direction offheygxiisrli ar g 8t hNge t @2 t (e davehapnent tisdaf t
153. Therefore, the receiving

direction of the axis L1l from the rib 157e to the
flange portion 1507 is shorter than a dist;nce nl from

10 the center of the pin 155 to the driving portion 150b
side edge. By this, the pin 155 does not disengage
from the openings 150gl and 150gl.

Therefore, as shown in Figure 9, the driven portion
150a is greatly pivotable in the direction X4 relative

15 to the axis L2 the coupling 150. In other woxds, the
driving portion 150b is greatly pivotable toward the
side not provided with the rib(150e (perpendicular to
the sheet of the drawing). Figure 9 illustrates the
state after the axis L2 is inclined. In addition,

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

25 coupling 150 can be made pivotable relative to the

axis L1, and in addition, the developing frame and 13

can be prevented from disengaging from the coupling



5 surface 150i (the conic surface) may not al ways contact snuggly the
drum shaft free end, portion 153b (the spherical surface). In other
words, the center of the pivoting may deviate fromthe center of
curvature P2 of the spherical surface. However, even in such a 10
case, the axis L2 is rotatable or pivwetable relative to the axis LI.
For this reason, the purpose of this enbodi nent can be acconpli shed.

I n addi tion, maxi mnum possi ble inclination angle a (Figure 9) between
the axis Li and the axis L2 15 is |limted to one half of the taper
angle (al, Figure 6(f)) between the axis L2 and the receiving surface
150i . The apéR.arRfté of the ebfecal wHape EFOVheStecei vi ng surface
150i the coupling 150 can be properly selected, By doin o] he
inclination angle Z@hétcﬁpRﬁlQQNQQQOEEPiﬁgp 89 QF§¥§gStF%C?h32 pti mal

val ue. The shape of,the .colu porti f .t el opnent
shaft 153 n&} Bes?hiﬁéiﬁﬂﬂio%ggﬁga$¥£%§ﬂ%aﬁ§¥%ﬁ e Egngﬁgcturing cost

can be saved, The Wi dide Qfrdhe @ReniogedBlgy i n the
haft 3\ £ 7
st andby 25 gFEF%OP%E%%f%é%ed so that the pin 155 may not interfere

when t he; axis§ k2ckNEsd NefheaaSodesCELbedchprednhrftondway60 The
| ocus of the flange portion 150 when the driven portion 150a side

i nclines incbheadtr estidgly Xhed siriinl sbafat kb yencheorsdPantIPoin
Figure 13. As shown in the Figure, even if the coupling 150 in%4ines,
the 5 interfléhensphewi¢rl rafiagel 55 Hoexthfdt wo&edr , thpgcenter ©

the pivoting may deviate from the center of curvature
P2 of the spherical surface. However, even in such a
10 case, the axis L2 is rotatable or pivotable relative
to the axis Ll. For this reason, the purpose of this
embodiment can be accomplished.
In addition, maximum possible inclination
angle o (Figure 9) between the axis L1 and the axis L2
15 is limited to one half of the taper angle (al, Figure
6(f)) between the axis L2 and the receiving surface
150i. The apex angle of the conical shape of the
receiving surface 150i the coupling 150 can be
properly selected. By doing so, the inclination angle
20 o 4 of the coupling 150 are set to the optimal valge.
The shape of the columnar portion 153a of the
development shaft 153 may be simply cylindrical. By
this, the manufacturing cost can be saved.
The width of the opening 150g in the standby
25 state is selected so that the pin 155 may not

interfere when the axis L2 inclines, as described

hereinbefore.



therefore, the flange portion 150] can be provi ded over the
full-circunference of the coupling 150 (Figure 6(b)). In other words,
the shaft receiving surface 150i has conical shape, and therefore,
when 10 the coupling 150 inclines, the pin 155 does not enter in the
region Ti. For this reason, the cutting away range of the coupling
150 is mnimzed. Therefore, the rigidity of the coupling 150 can be
assured. (7) Description of constitution of rotary (noving 15 nenber,
rotation selecting mechani sm of apparatus main assenbly

Next, with referengg.tqoElgucesiie £0, r&988t 1504 i PRe®ftitche
rotary C as the nn@ﬁﬁgqﬁenber w || bergﬁgggabed. Figures 15 and 16

are perspectdMeedi gYst 26h of sdhes iRt ahyl1Cnes an stled eliimecttiioohXbhe
devel oping cartridge B is not nounted. Figure 17A is a perspective
vi ew show ng saistaseratedibehtee sieygoe Hévehopimegredrdri dgeSPys
mounted to the rotary C. Figures 18 to 21 are side views show ng the
rotary Cr 251t hbepRbtesensttsve Mrtdm £orPlandr 3 ng'ari&iss, 4A8 the
devel oping cartridge B. In the axial di rection, raotar

[ anges 561 BOE-ARUSBOR Weh e ket 150 BBER SE FOrtorde outsi de
therefore, the flange portion 150j can be provided
over the full-circumference of the coupling 150
{Figure 6(b)). In other words, the shaft receiving
surface 150i has conical shape, and therefore, wﬂen.

10 the coupling 150 inclines, the pin 155 does not enter
in the region Tl. For this reason, the cgtting away
range of the coupling 150 is minimized. Therefore, the
rigidity of the coupling 150 can be assured.

(7) Description of constitution of rotary {moving

15 member, rotation selecting mechanism) of apparatus

main assembly

Next, with reference to Figu;es 15 to 21, a
constitution of the rotary C as the moving member will
be described. Figures 15 and 16 are perspective views

20 of the rotary C in a state in which the developing
cartridge B is not mounted. Figure 17A is a
perspective view showing a state in which a single
developing cartridge B is mounted to the rotary C.
Figures 18 to 21 are side views showing the rotary C,

25 the photosensitive drum 107, a driving train, and the
developing cartridge B.

Tn the axial line L1 direction, rotary flanges



the rotary flanges 50L and 50R in the axial line Li directi
side plates 54L and 54R are provi ded, respectively. The rot

fl anges 50L and 50R and a 5 central

on, rotary
ary

shaft 51 thereof are rotatably

supported by the side plates 54L and 54R | ocated outernostly in the
line Li direction. Ateé1 opposi ng surfaces 50Lb and 50Rb
of the pair of flanges 50L and 50R, groove-like main assenbly

10gui des 130L1, 130L2, 130L3, 130L4, 130R1, 130R2, 130R3, and 130R4
used during nmounting and denounting of the cartridge B with respect
to the rotary C (accommodati ng portion 130A) are provided. Al

axi al

these mai n a8%eabilySQRiiakss pprERPdedat dPeHe Ash
A, cartridge-side guides 140

140L nd.140

.QNng
EPETH8 Frai r?uf§l§§senbl y
Fﬂlgur es 2

140R2 , 2
and 3) of tﬁé%é????ﬂg@@g&ﬁﬁpﬁs@??eﬁ%Tﬂhgtqeg,axtlﬁ% I'C_ ?%rl dge Bis
mount abl e tq,and, de t.abl e f. h I [
moun aufs g ahd ooy ab o 1ANLUG. (oY Tl o AR >
at one end ?fetshggtg%iﬂ dgge B 681}y Witdh J2SBOEL ah@ FoR Qi tudi nal

direction o

e cartr

dge B (Bl),” the guides 140R1 and 140R2 are

provi deds Fuphbheni ahatihesiotherebengit ugbnadarand sabpbheeddsy ri dge B

(B1),

t he guides 140L1 and 140L2 are 25 provided. The user

hol ds t he

cartridge Btaedsidseplstdh&dguindds51B0RIcamt AGRZmpALSY t e The de
130R1 provided to the rotary C. Simlarly, the user inserts

axial line L.l direction.

62

At opposing surfaces 50Lb and 50Rb of the pair

3

of flanges 50L and 50R, groove-like main assembly

10 guides 130L1, 130L2, 130L3, 130L4, 130RI1, 130R2, 130R3,

and 130R4 used during mounting and demounting of the

cartridge B with respect to the rotary C

(accommodating portion 1302) are provided. Along these

main assembly guides provided to the apparatus main

15 assembly A, cartridge-side guides 140R1, 140R2, 140Ll,

and 140L2 (Figures 2 and 3) of the cartridge B are

inserted. That is, the cartridge B is mountable to and

demountable from the rotary C. The cartridge B is

detachably mounted to the rotary C by the user.

20 More specifically, at one end of the cartridge

B {B1l) with respect to a longitudinal direction of

cartridge B (Bl), the guides 140Rl and 140R2 are

the

provided. Further, at the other longitudinal end of

the cartridge B (Bl), the guides 140L1 and 140L2 are

25 provided. The user holds the cartridge B and inserts

the guides 140R1l and 140R2 into the guide 130R1

provided to the rotary C. Similarly, the user inserts



t he gui des 140L1 and 140L2 into the guide 130L1 provided to the
rotary C. In this way, the cartridge B is detachably nounted to the
accommodati ng portion 130A provided to the rotary C by the user. That
is, 5the cartridge B is guided by thg above-descri bed guides and is

mounted to and denounted fromthe acdsnnndating portion 130A with

respect to a direction crossing the |ongitudinal direction of the
cartridge B (developing roller 110). The cartridge B is nounted in 10
a direction in which the longitudinal direction intersects a

rotational directiqn t Mobaby i Gro Thes ef0r® 13neicartridge B
(coupl i ng) gbgvsﬂégeaﬁﬂgﬁg'fgﬁbitudinél gnd o?jthe cartridge Bis

moved in a direchion:Subst aniialy y perpemticwaar, taet berdridgmgd 15
shaft 180 by rotation of the rotary C. The cartridge B nounted to the
rotary Cis ils aBkachebIptméntalibuto aheuateoynodiesinyt@REtdnd 14001
when a rotating force is transmtted fromthe apparatus majn assenbly
A to the cantoadgeoBidédweyethe gladrgat Edbyutbdesiagor2TRAE 28 140L2

contact inner surfaces of grooves of the guides 1 ORl.%pd 130 LI, so
that theScartii ¢gatBifge pdsis i BHaCIWPYh tPEspRETCTFIHS St ary C. That

o7 i on 13041288 ATaH F YRS TR b AT Gec L Ao & g a0 by the
out des 1 90R el SRR UL ed, Lo el g g, delacnation,
i's guided by the;gui dgs 13958t @chal3Qli3 aprovhded tive tdwertmiigey BC and
(developing roller 110). The cartridge B is mounted iﬂ
10 a direction in which the longitudinal direction
intersects a rotational direction X4 of the rotary C.
Therefore, the cartridge B {(coupling) provided at one
longitudinal end of the cartridge B is moved in a
direction substantially perpendicular to the driving
15 shaft 180 by rotation of the rotary C. The cartridge B
mounted to the rotary C is liable to rotate about
arcuate guides 140R1 and 140L1 when & rotaping force
is transmitted from the apparatus main assembly A to
the cartridge B. However, elongated guides 140R2 and
50 140L2 contact inner surfaces of grooves of the guides
130R1 .and 130 L1, so that the cartridge B is
positional with respect to the rotary C. That is, the
cartridge B is detachably accommodated in the
accommodating portion 130A.
25 Similarly, the cartridge ﬁ (B2) 1s guided by
the guides 130R2 and lBOLé provided to the rotary C

and detachably mounted to the accommodating portion



det achably nmounted to the accomrodati ng portion 130A. The cartridge B
(B4) is guided by the guides 130R4 and 5 130L4 provided to the rotary
C and detachably nounted to the accommodati ng portion 130A.

That is, the 'cartridge B is detachably accombdated by the user in

t he acconmmodati ng portion 130A provided to the rotary C. 10Figure 17
shows a state in which the devel oping cartridge B is nmounted in the
apparatus nmain assenbly 4 (rotary C). Each of the devel oping
cartridges B is positioned with respect to the rotary C and is
rotated 15 by rotation of the rotary C. At this tinme, the devel oping
cartridge B1BRBAfiX&¢ certhédgdtiar(BPL By &4i6rgi RY $4 iNG2%8 | ock, or

the Iike (not shown) so that a,position of the develqping cartridge B
i s not devi 48883314 he Mot é’FPHﬁB‘B‘? the- oty %28?@ t he ot her

rotary sidePgLg%ﬁagﬁﬁgmgﬁgkhykggtﬂgc£@%éﬁﬁgg in@?%?&%ﬂ@ntfﬁbA.

devel opi ng oWn) T's provi at a devel opi ng

devi ce drivi 181 §Ng2aQges i W Lhi @edivy AhbTuliued18ORA amt or
shaft of tth%D?§$E%4. v%e% tﬁelnn o% sté?%s ZS%fotation, a rotating
force isstrangpitpeshiced e gaar rd8dry Thear iddtrghsbalt md@esbaxi al |y

di sposed with the gear 181 starts rotation. As a result, the rotating
64 to the accommodating portion 130A.

That is, the 'cartridge B is detachably
accommodated by the user in the accommodating!portion
130A provided to the rotary C.

10 Figure 17 shows a state in which the
developing cartridge B is mounted in the apparatus
main assembly 4 (rotary C).

Each of the developing cartridges B is
positioned with respect to the rotary C and is rotated

15 by rotation of the rotary C. At this time, the
developing cartridge B is fixed td the rotary C by an
urging spring, a lock, or the like (not shown) sc¢ that
a position of the developing cartridge B is not
deviated by the rotation of the rotary C.

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

25 rotation, a rotating force is transmitted to the gear

181. The driving shaft 180 coaxially disposed with the

gear 181 starts rotation. As a result, the rotating



force of the driving shaft 180 is transmtted to the devel opi ng
roller 110 and the lIike through the coupling 150. Incidentally, in
this enbodinent, the driving shaft 180 has started rotation before
the 5 engagenent of the coupling 150wﬂHowever, timng of the start of
rotation of the driving shaft 180 can be appropriately sel ectable.
The cartridge B rotates together with the pair of rotary flanges SCL
and SOR. That is, the rotary C 10 stops its rotation when it is
rotated a predeterm ned angle. As a result, the cartridge B is

posi tioned at a _posi %ggndﬁﬁﬂf QUN41E ReDI § 50N} apPRDISidE Hoo thiee

phot osensitive drum provi ded to the apparatus main assenbly A
The coupl i ngje]v%qo?agaggslméi miderdt ithien@ikb shadtgh 8thesubstantially
si mul taneously with the positioning and stop of the cartridge B. That
is, a recessclfAdngouens amenenoklay, ebd poisigrordolenss he driving
shaft 180. The driving shaft 180 has the substantjally 20 same

consti t ut i onimisritige shb&velBRshas K @felrgpRRdOBhAFIOTSTHAY i s, the

driving shaft 180 includes a spherjcal _end portion 180b and:a.pin 182
penet r at iSng HHAHGSE €éntRE © uE}ﬁﬂq'Héﬁpalﬁ%ﬁﬁY?¥ﬁﬁ%f§6§g gfiFEé

cylindrical shape. his pin 2 I i o] [vin
force) is tr¥ i Ogléroﬁ:s thé %fa}?anre; d%&v%%ﬁ]rsg%éfﬁ %ﬁg %%&gﬁ ng %50. To

the rotary G 1he fiaiki1gobaiccastrd dges B 65

The cartridge B rotates together with the pair
of rotary flanges 50L and 50R. That is, the rotary C
10 stops its rotation when it is rotated a predetermined
angle. As a result, the cartridge B is positioned at a
position (developing position) opposite to the
photosensitive drum 107 provided to the apparatus main
assembly A. The coupling 150 engages with the driving
15 shaft 180 substantialiy simultaneously with the
positioning and stop of the cartridge B. That is, a
recess 1502 covers an end of an end portion 180b‘of
the driving shaft 180.
The driving shaft 180 has the substantially
20 same constitution as the above-described developing
shaft. That is, the driving shaft 180 includes a
spherical end portion 180b and a pin 182 penetrating
an almost center of a principal portion 180a of its
cylindrical shape. By this pin 182, a rotating force
25 {driving force) is transmitted to the cartridge B
through the coupling 150.

To the rotary C, the four color cartridges B



are nmounted. Here, pressure application of the cartridges B to the
phot osensitive drum 107 is perforned in the follow ng manner. As
descri bed above, the flanges 50L and 50R 5 are rotatably supported by
the rotary side plates 54L and 54R The rotary side plates 54L and
54R at both ends are positioned and %fxed to side plates (not shown
of the apparatus main assenbly A through a sw ngable shaft 60
rotatably di sposed above the rotary 10 side plates 54L and 54R In

ot her words, the cartridge B, the rotary flanges 50, and the rotary
side plates 54 are integrally swng about the swin l.e shaft 60.
That is, integredusifichgi AT VRISV SS aPHélE%H?rild“gg €and the rotary

Cis perfornmed. As a result, the 15 cartr.i dge B i ressed agai nst or
separat ed fFoRFEHEGhE Sehbft Pt}%%‘aﬁﬂﬁ]ltdfe %ﬁiugl %P{ng?ng and

separating operation jerfar . PLEsSI G- up a rotary stay 66
di sposed be?géé%m?%cg lrnottélr%yl%g?égxﬁ %t es b4l and 54R by rotation 20 of

a cam (not shown). g describddlHReE, 88edepaiddedon thar 8fRrence to
Figure 15, the driving shaft 180 is positioned and nounted at a

pr edet er &1 ngde POSE 41 WL Pisuplpe rappapat tise Bt rgssenbl plates tHr espect
to a radial direction and an 25 axial substantially. Further, the
cartridge Baha 8iBo [Thsi tbbaey aide pledget ik Aed pORIat GRTEf the
AP S 2 re poditionedsPR i d%d Bidd $lalte {ot
shown of the apparatus main assembly A through a |
swingable shaft 60 rotatably disposed above the rotary
10 side plates 541 and 54R. In other words, the cartridge
B, the rotary flanges 50, and the rotary side plates
54 are integrally swung about the swingable shaft 60.
That is, integral swinging movement of the cartridge B
and the rotary C is performed. As a result, the
15 cartridge B is pressed against or separated from the
photosensitive drum 107.
This pressing and separating operation
performed by pressing up a rotary stay 66 disposed
petween the rotary side plates 54L and 354R by rotation
20 of a cam (not shown).
Further, as described with reference to Figure
15, the driving shaft 180 is positiomed and mounted at
a predetermined position of the apparatus main
assembly B with respect to a radial direction and an
25 axial substantially. Further, the cartridge B is also

positioned at a predetermined position of the

apparatus main assembly A by stop of the rotation of



the rotary C. These positioned driving shaft 180 and cartridge B are
connected by the coupling 150. The coupling 150 is sw ngabl e

(pi votabl e, novable) with respect to the cartridge B (frane).

Accordi ngly, even 5 between the driv“gg shaft 180 positioned at the
predeterm ned position and the cartridge B positioned at the
predeterm ned position, the coupling 150 is capable of transmtting
the rotating force snoothly. That is, even when there is sone shaft
(axis) 10 deviation between the driving shaft 180 and the cartridge

150, the COHH%i PGt 150 €anTaEBet PbyiI@nsdidrithegr ehatt ned arme.
This is one of remarkable effects of the enbodi ment of the coupling

to which thgapresest Ho:idvemhiceneisbapphé edougl8)ngSWisOehi Tee
constitution of devel oping cartridge (devel oping device) At
each of thecoupeingel$phier @wisgrbieespdrotdeld] amyedls Akl 50R a
gear 50a is integrally 20 provided as shown in_Fi gures i5 to 17. A
pair of idI@ﬁsgeatstgQﬁﬁaﬁﬁlggﬂdéﬁgggéérﬁP?h'tﬁ€§graéﬁg Y50a'S's

di sposed at both | ongitudinal end _portions.. These, idl gears 59L and
59R are tonketreanpyhe %ﬂﬁqﬁbégﬁgesﬁgptp%ﬁ?tVﬁgﬁitqé%%ﬁange sQL

e R N R St L

enpl oyi ng syghf.dL}¥idik SO ki @Aonduth80cdiL iy 150 is
capable of trénsmitting the rotating force smcothly.
That is, even when there is some shaft (axis)

10 deviation between the driving shaft 180 and the
cartridge 150, the coupling 150 can smoothly transmit
the rotating force.

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

15 invention is applied.

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

At each of the outer peripheral surfaces of
the flanges 50L and 50R, a gear 50a is integrally

20 provided as shown in Figures 13 to 17. A pair of idler
gears 59L and 59R engaged with these gears 50a is
disposed at both longitudinal end portions. These
idler géars 591, and 59R are connected by the swingable
shaft 60. When the flange 50L disposed at one of the

25 longitudinal ends is rotated, the other flange 50R is
rotated in phase through the gears 59L and 533R. By

employing such a driving constitution, during the



rotation of the rotary C or the rotation of the developing roller
110, torsion of either one of the flanges 50L and 50R i s prevented.
Wth the gears 59L and 59R connected to the 5 swinging center of the
rotary side plates 54L and 54R, i.e., the sw ngable shaft 60, a
rotary driving gear 65 engages. Thiségear 65 is connected to the
notor 61. To a rotating shaft of the notor 61, an encoder 62 is

nount ed. The encoder 62 detects an anount of rotation 10 of the notor
61 and controls the nunber of rotation. Further, at an outer

peri pheral surface of one flange 50L, a flag 57 rojeﬁged fromthe
flange 50L rntatiemniaf e aotiggh £sOobriehs %ﬁ%oguPé §. The flange

50L and the flag 57 are rotated sp as,to pass.thro

phot o-i nt er Fi@ﬁ?giapls@gf‘??@e](frt &lgheggzrfljeo?)lcgfeelg&erBégge%gc hg

bl ocki ng of _the photo-inter t.Qr _w flag 57, the rotary Cis
control led & aﬁgg?oéQ%t%ngﬁggf% 8?%%%?%$%ined angle. That is, after

the rotary C rotateg;anpradei&dd ned, angl gokr eshidierdd rgv when the 20
flag 57 bl ocks the pﬁoto-interruptor, the first devel oping cartridge

stops at za BQ%%EQ@ SOREsH ter trhet hotphot osdngitdtes GUIMRLO754Rhe
rotary Cis further rotated a predeterm ned angle in one direction
and t her eaf tiee.{ hehseswohtyalevesbpifhg6ear & riefrr stdpyiag 4225 $osition
opposite to the photosensitive drum 107. Bylrepea%in hi s_operation
four tines iemgeoeal (Btispgest fhelf ANREATSA FovE Spi%ﬁﬁ%a@t-ri dges) ,

lor i : is for ‘ i
a cotor tma % a ggta%ing gﬁ%%t of the motor 61, an encoder 62 is

mounted. The encoder 62 detects an amount of rotation
10 of the motor 61 and controls the number of rotation.
further, at an outer peripheral surface of one flange
50L, a flag 57 projected from the flange 50L in a
radial direction is provided (Figure 16). The flange
50L and the flag 57 are rotated so as to pass through
15 a photo-interruptor 58 fixed to the side plate 58. By
detecting blocking of the photo-interruptor with the
flag 57, the rotary C is controlled so as to rotate
every predetermined angle. That is, after the rotary C
rotates a predetermined angle from the time when the
20 flag 57 blocks the photo-interruptor, the first
~developing cartridge stops at a position opposite to
the photosensitive drum 107. The rotary C is further
rotated a predetermined angle in one direction and
thereafter the second developing cartridge stops at a
25 position opposite to the photosensitive drum 1071 By
repeating this operation four times in total {stops of

the four color developing cartridges), a color image



That is, the cartridge Bis noved in a direction perpendicular to the
axial line L3 of the driving shaft 180 by the rotate of the rotary C
in one 5 directionin a state in which the cartridge Bis nounted to
the rotary C At an upper sygface of the apparatus main
assenbly A, an opening for nounting and denmpunting the devel opi ng
cartridge B by the user and an 10 openabl e/ cl osabl e cover 40 (Figure
4) for covering the opening are provided. Further, a door switch (not
shown) for detecting the open/close of the cover 40 is provided. A

rotation operatigh.pf the rotary Cis started during electric power

on and when the cover 40 15 is closed (when the door switch is turned
on). (9) Positioni nghgonss| tidd amrefridgeeBops mgoced timi dge (devel opi ng
device) during switching operation Operations of the rotary
C and the catteddyen Bewgdndieudesckpbele stxip byl idree p3wPEththef er ence
to 20 Figures 18 to 21. For ease of descrig%i n, onl¥ one,cartridge
in the rotadyivénahgwit F&&Py thearetate Showf it? B dure’ 18" he

o e e doe e oh 2 S SUFLRIE B Rt S e L1
br o] ect od { FBITERS Bot1° B&raHeral surface of the rotary flange 50~
69 At an upper surface of the apparatus main
assembly A, an opening for mounting and demounting the
developing cartridge B by the user and an
10 openable/closable cover 40 (Figure 4) for covering the
opening are provided. Further, a door switch {not
shown) for detecting the open/close of the cover 40 is
provided. A rotation operation of the rotary C is
started during electric power on and when the cover 40
15 is closed (when the door switch is turned on).
(9) Positioning constitution of developing cartridge
(developing device) during switching operation
Operations of the rotary C and the cartridge B
will be described step by step with reference to
20 Figures 18 to 21. For ease of description, only one
cartridge in the rotary is shown.
First, in a state shown in Figure 18, the
cartridge B does not reach a predetermined position
(the coupling member 150 is located at a pre-rotation
25 angular position). When the rotary C {is revolved in a

direction of X4, the flag 57 partially projected from

the outer peripheral surface of the rotary flange 50



descri bed above reaches the photo-interruptor 58, so that the rotary
C stops at a predeterm ned position (a state shown in Figure 19). At
this time, the driving shaft 180 and the coupling 150 of the
cartridge B are 5 connected to each other (the coupling nenber 150 is
| ocated at a rotating force transm ttbng angul ar position). The
developing roller 110 is placed in a rotatable state. In this

enbodi nent, the driving shaft 180 has already been rotated in a state
in which the 10 coupling 150 starts engagenent with the driving shaft

180. For this reason, the developing raller ,110 is_rot d.. However,
in the casedeserEbehahaviovirhgchRaf tla g 90 Sﬁgﬂp‘['oraéE? e

rh-a state in

whi ch the coupling 150 is en ed wwth the drivi S 180, 4 he
coupl i ng 15813t W% LT % %egggPﬁt% 1% ps]?ea eg:.e%gggnggggietnétﬁ? (d

(connection), of the coupli O, thatiheydii viRg, stad td-li&Ane || be
descri bed IéF@%ei%hoé%§$1Fq%u}é 19 %%en, as descri bed above, the

cam (not shownl}, i sg@ciiatield eup@nhadclsd her rlcaicurstayg€6s = t hat
the 20 rotary i s noved counterclockw sely about the sw ngabl e shaft

60. Thatsischhgedeve! @pigagty olther 1iBe comirsy meabpholddehitive
drum 107 by being noved in an X1 direction (a state of Figure 20).
Then, a predetetaiined 4 mage thognitagceper R Wit 4189 erEBLAtd 25 Wen
the image form ng operation is_conpleted, t rotary_Cis. rqtated in
a cIockmﬁsedeiééPngn EﬁﬁuﬁeVﬁEOB%W%g%Hﬂﬁréngtl%op% c%ﬁf%ﬁgﬁ of a

spring (nOtrothable state. In this embodiment, the driving shaft
180 has already been rotated in a state in which the
10 coupling 150 starts engagement with the driving shaft
180. TFor this reason, the developing roller 110 is
rotated. However, in the case where the driving shaft
180 is stopped in a state in which the coupling 150 is
engaged with the driving shaft 180, the coupling 150
15 waits in the rotatable state. The engagement
(connection) of the coupling 150 with the driving
shaft 180 will be described later in detail.
Then, as described above, the cam (not shown)
is actuated to contact the rotary stay 66, so that the
20 rotary C is moved counterclockwisely abéut the
' swingable shaft 60. That is the developing roller 110
contacts the photosensitive drum 107 by being moved in
an X1 direction {a state of Figure 20). Then, a
predetermined image forming operation is performed.
25 When the image forming operation is completed,
the rotary C is rotated in a clockwise direction about

the swingable shaft 60 by a force of a spring (not



shown). Thus, the rotary Cis restored to the state shown in Figure
19. That is, the developing roller 110 is noved apart fromthe

phot osensitive drum 107 (the coupling nmenber 150 is |ocated at a

di sengagenent 5 angul ar position). 0 Then, the rotary Cis
rotated about the central shaft 51 in the X4 direction so that a
subsequent cartridge B can reach the devel oping position (a state of
Figure 21). At this tinme, the 10 connection between the driving shaft
180 and the coupling 150 is released. That is, the coupling 150 is

di sconnect egy §5,0m t haudr i vhagrshafy (186 rEseoopér hvi bne attatsi s time
w || be specifically described |ater. The above-described operations
fromthe 15s9p@tait aniglescrlidbedThit M efideefeaetoringurel 18 t'd% he
operation described with reference to Figure 21 are repeated four
times in toialméw&df&nﬂrtxﬁﬁﬂm;Fh§opbﬁ5?s%ﬁﬁ%ﬁ1WQHﬂﬁ§mf&BﬁaﬁF%ﬁ is
effected. (10) Engagi ng operation ./ Rotational force 2 ansmi ssi on
/ Di sengagi ﬁgu@bé?%tm%%?elbfwtonésc&ﬁﬁf‘}:ﬁ A RS BEETS gééri bed in

t he foregoing, 'nnedialehy before the cartridge B stops at the

pr edet er 'néggb%§¥t?%ﬁﬁEﬁlpﬁe apparatus nain assenbly A or

ngaged wiih'the orFUG Chart 1801 om i gare 16 06 Fraure 19). And
when the capbhidge shaft 51 in the X4 direction so that a ,
subsequent cartridge B can reach the developing
position (a state of Figure 21). At this time, the
10 connection between the ariving shaft 180 and the
coupling 150 is released. That is, the coupling 150 is
disconnected from the driving shaft 180. The operation
at this time will be specifically described later.
The above-described operations from the
15 operation described with reference to Figure 18 to the
operation described with reference to Figure 21 are
repeated four times in total for four colors, so that
color image formation is effected.
(10) Engaging operation / Rotational force
50 transmission / Disengaging operation, of the coupling.
As has been described in the foregoing,
immediately before the cartridge B stops at the
predetermined position of the apparatus main assembly
A, or substantially simultaneously therewith, the
25 coupling 150 is engaged with the drive shaft 180.

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

B moves from the predetermined position of the



B noves fromthe predeterm ned position of the 71 apparatus main
assenbly after the rotation during the predeterm ned period, the
coupling 150 is disengaged fromthe drive shaft 180(from Figure 20 to
Figure 21). 5Referring to Figure 22-Figure 25, the description wll
be made with respect to the engagi ng7operation, the rotational force
transmtting operation and the di sengagi ng operation of the coupling.
Figure 22 is a longitudinal sectional viewillustrating the 10 drive
shaft, the coupling, and the devel opnent shaft. Figure 23 is a

| ongi tudi nal sectional viewillustrating the phase difference anong
the drive shpparature medupRER§TPaRdtHer %é\?el%gﬁgﬁi?nsﬂ‘éﬂ?g ﬁ‘geure 25

is a longitudinal sectional ,view jllustratin he_15. dri aft, the
coupl i ng, aREeERETEADEREALIshERE . CTH RS %P@cggséfgéa%%gﬁpthe
cartridge B_noves to,t.h ORERY POsL-Lt o hyr-d Be ket atpeReof the
rotary C, tﬁﬁo%ciﬁﬁiqﬁi€%5%%¥§kpgggtioged at t#ﬁg‘pre-engaggnent
angul ar posh{ion. Mre particularly, the 20 axis L2 of the coupling
is beforehand inclined relative to the axis LI of the devel opnent

shaft 153 so that therdrien portiigarel30arppsid¢ idns tdewnst r eam of the
rotary rotational direction X4. By this inclination of the coupling
150, a downstsenipfiwme verid 25 pedet vbbh IBOWECST tohERRORREFIE I t h
respect to the rotational direction X4 thereof i, ositioneg.at t he
devel opnment ophattiams Wige BefdAnaa 5??9%1§ﬁHFFu%FEBQ operation

and the disengaging operation of the coupling. Figure
22 is a longitudinal sectional view illustrating the
10 drive shaft, the coupling, and the development shaft.
Figure 23 is a longitudinal sectional view
illustrating the phase difference among the driﬁe
shaft, the coupling, and the development shaft. Figure
25 is a longitudinal sectional view illustrating the
15 drive shaft, the coupling, and the development shaft.
In the process in which the cartridge B moves
to the developing position by the rotation.of the
rotary C, the coupling 150 is positioned at the pre-
engagement angular position. More particularly, the
00 axis L2 of the coupling is beforehand inclined
relative to the axis L1 of the development shaft 153
so that the driven portion 150a positions downstream
of the rotary rotational direction X4. By this
inclination of the coupling 150, a downstream free end
25 position 150A1 of the rotary C with respect to the
rotational direction X4 thereof is positioned at the

development shaft 153 side beyond a drive shaft free-



72 end 180b3 with respect to the direction of the axis LI. In
addition, an upstreamfree end position 150A2 with respect to the
direction X4 is positioned at the pin 182 side beyond the drive shaft
free-end 180b3 in the 5 direction of the axis Li (Figure 22 (a),
(b)). Here, the free end position is the position nearest to the
drive shaft with respect to the direction of the axis L2 of the
driven portion 150a of the coupling 150 shown in Figure 6 (a) and
(c), and it is the renotest 10 position fromthe axis L2. In other

words, it ispaniedgs hine Slsida did wer parktencis6a ofie twel<dipl i ng
150, or an eage l'ine of the driven projection 150d depending on the
rotati on phaseaafiithencoupliparrehbOArea Endupesid i) 18082( §)Fh

15First, the downstream free end position 150A1 with respect to the
rotary rotatespabtdieethé ol edt)yiopag¥desspyos el qted 2t £8&- BAB 180b3.

And, after the coupling 150 passes the drivye shaf - t.he_receiving
surface 150f188r sttHe pevpedtliivh UBIE épaEBn?E%?"%l?fLﬁéB%%& of’ Fh%

coupling 150 contacts to the free.end.pQrti Ob thegpih 182 of
the drive sKafectaen Ahdthg taﬁﬁ?cﬁllngglgﬁr?eg%o@e' tgj)t)h'e otation of

the rotary C,so_that e_axi.s. e &ledadthecaxhs Li
(Figure 22 g’)e) .‘frﬁﬁd?}“?i%(g%qﬂis/l,&fﬁ% %gg??iog%{a%%ﬂlth% 25 cartridge B is

determ ned rgliati WeaEe §Den aRpHAUToTRhE assesblyn AL Miee axis
particularly, the rotary C stops. Under the present circunstances,

the drive shafilorl8Be d3iaad pdet devdlSoprent tshattunsEarld
substantially coaxial with each other. Mre particularly, the
coupl i ng 15@GHesmmovedifnom 6 healprancerigageaBrt 1 anydl He geAAseSh to the

rotational force transm tting angul ar position VL s
10 position from thegaxiélLZ. En other words, it is an

edge line of the driven portion 150a of the coupling
150, or an edge line of the driven projection 150d
depending on the rotation phase of the coupling (150Aa
in Figure 6 (a) and (c)}.

15 First, the downstream free end position 150A1
with respect to the rotary rotaticnal directicon (X4)
passes by the shaft free—end 180b3. Apd, after the
coupling 150 passes the drive shaft 180, the receiving
surface 150f or the projection 150d of conical shape

20 of the coupling 150 contacts to the free end portion
180b or the pin 182 of the drive shaft 180. And, it
inclines in response to the rotation of the rotary C
so that the axis L2 becomes parallel to the axis L1l
(Figure 22 {c)). And, finally, the position of the

25 cartridge B is determined relative to the apparatus
main assembly A. More particularly, the rotary C stops.

Under the present circumstances, the drive shaft 180



5 so as to permt the free end position 150A1 thereof to circunvent
the drive shaft 180 (pivoting and sw nging). And, the coupling 150 is
inclined fromthe pre-engagenent angul ar position toward the
rotational force transmitting angular position where the axis L2 10
is substantially co-axial with the axds LI. And, the coupling 150 and
the drive shaft 180 are engaged with each other (Figure 22 (d)). Mre
particularly, the recess 150z covers the free end portion 180b. By
this, the rotational force is enabled to be stably 15 transmtted

fromthe drive shaft 180 to the coupl%g' 150. .1 n agdi jon, at this
time, the pppditbeideyelapmendpshrhl X %ﬁisglaﬁéa% %B%Y 4hd the pin
182 is in the, entrance rti,on _15Qk. | L i , 1. L he
coupl i ng 1586%%8 sYgF §§£ﬁbcgﬁ 5geggﬁfagf%ﬁa?ﬁggg$?Ve s%é?pgﬁga? t he
drive shaft 0,LsS ting. AHs 88508r HOSiCpl i ng
150 begins %%@ Tota f%%qﬁ%ﬁégﬁgtg?g.eﬁgagier, ﬁhgn tﬁeﬁdriJZ shaft

180 is at resgtept thestidmiofohe epgegerEningvatlgullhe dosMmeichaft 180
of the 25 coupling 150, the coupling nenber 150 stands by with the

rotatabl & states whesetdie pihe E82ei sngrpswritidm 16halehbererie Ysorti on
150k. 74 As has been descri bed hereinbefore, according to
this enmbodi nentumyémt coupl drigel 505 FB0otBBIet iy 109 SHAHRY axi s

LI. Therefore, the coupling 150 ¢an, be_ en drelative to the drive
shaft 180 5286rr EBporRIMINE ol A& FB‘F%W%%Q%OW% € 8t8ry C by the

o SalehrRyt " 19 pot LIGH M A 81d RO Ukt Babhie drive

force transmitting angular position where the axis L2

10 is substantially co-axial with the axis L1l. And, the
coupling 150 and the drive shaft 180 are engaged with
each other (Figure 22 (d)). More particularly, the
recess 150z covers the free end portion 180b. By this,
the rotational foxce is enabled to be stably

15 transmitted from the drive shaft 180 to the coupling
150. In addition, at this time, the pin 152 is in the
opening 150g (Figure 6 (b)), and the pin 182 is in the
entrance portion 150k.

In this embodiment, when the coupling 150

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

25 coupling 150, the coupling member 150 stands by with

the rotatable state, when the pin 182 is present in

the entrance portion 150k.



Furthernore, the engagi ng operation of the coupling 150 descri bed
above is possible regardless of 10 the phase difference between the
drive shaft 180 and the coupling 150. Referring to Figure 14 and
Figure 23, the description will be mage as to the phase difference
bet ween the coupling and the drive shaft. Figure 23 illustrates the
phases of the coupling and 15 the drive shaft. In Figure 23 (a), the
pin 182 and the driving shaft receiving surface 150f of the coupling
150 oppose relative to each other in the upstreamw th respect to the
rotational directiofsXfadfpddre decarived heFegubef@d ( BHoddiéngi n 182
and the projection 150d 20 of the coupling 150 oppose relative to
each ot her. tbntii §usb2Bin(ea):,, tthe Epepliénd bt tisoriV@GBLdE the drive
shaft and the projection 150d of the coupling 150 oppose relative to
each ot her. rehafigeres g dxist hd .f rBeexE{Por tPEnc28Bb AR T he

receiving surface 150f 25 of the coupling o_%%s rel ative to each
e o

other. As shawnb¢nemyaffsc E4a%ye EQuplfn Ced pi vot ably

inall the directions, relative.to the, .7 V. t . For
this rea%on?°é§e§R%Hﬁﬂ?£§¥W%h§%m?§FtFﬁéogo%%If%% 1E%IF§Q§%§O%§%Ie in
the nmounting directi 4 irre a of ase Gfradihe

developnentggﬁgé%ni5gﬁxﬁﬁ#réiggﬁﬁh?%ﬁ?he %gﬁgg?onal ghdirgction X4.

I'n addi tion,;the. dowssiyeamdsea sand cpasiihen. 150A1 is positioned in
the developing roller 110 side fromthe drive shaft free-end 180b3 in

the rotational direghirehepabreel dtedcrigasEsgecpevatodnt de Prase
difference between the drive shaft 180 and the io coupling 150, In
addi tion, tkeuphthgnabf otesgiiredbfaboe d6uBPFREPUSFGE 580°f hat

the upstream free end position 150A2 positiqgns_in_.th [ si de
beyond fhe dhieveharaf gifteeengfy W%i %h{ahgr%‘é? a?lll%%aﬁégll rjag%‘ti on X4.

Fotati onal EPPeEPTUN I hATod By ERETarT Ve Shar (Y res ed t80ny in
response the description will be made as to the phase
difference between the coupling and the drive shaft.
Figure 23 illustrates the phases of the coupling and
15 the drive shaft. In Figure 23 {(a), the pin 182 and the
driving shaft receiving surface 150f of the coupling
150 oppose relative to each other in the upstream with
respect to the rotational direction X4 of the rotary.
In Figure 23 (b), the pin 182 and the projection 150d
20 of the coupling 150 oppose relative to each other. 1In
Figure 23 (c), the free end portion 180b of the drive
shaft and the projection 150d of the coupling 150
. oppose relative to each other. In Figure 23 (d), the
free end portion 180b and the receiving surface 150f
25 of the coupling oppose relative to each other. As

shown in Figure 14, the coupling 150 is mounted

pivotably in all the directions relative to the



to the rotating operation of the rotary C. And, in the case of Figure
23 (a), the driving shaft receiving surface 150f contacts to the pin
182. In the case of 20 Figure 23 (b), the projection 150d contacts to
the pin 182. In the case of Figure 23 (c), the projection 150d
contacts to the free end portion 18085 In the case of Figure 23 (d),

t he receiving surface 150f contacts to the free end portion 180b. In
addition, the axis L2 25 approaches to the position in parallel wth
the axis Li by the contact force (urging force) produced when the

rotary Crotates, and they engage with each other _ 76 upling). For
this reasordevelarsadt iSPaThf Lthe PpRIsEDUPTFEFEMNte absetsvl?/(é%% ?he drive

shaft 180 and the coupling 150, or en . pi NG d50 and the
developnentF%ﬁﬁﬁqzﬁ%sRhﬁhg$uggﬁn%ﬁgﬁ%gﬁhgﬁhggggﬁgot%er. S5Referring to

Figure 24, the rotatj; bAree 1fanstdddihag ogpenat peasd nodt hecase of
t he rotaticﬁ?%ﬂt#ﬁgzdggeg#ép?ng roller llé'vwll be d%scribed. The

drive shaftJ80 Jolakesreael bery il heddiecgean thel rowatieerl) 181 in
the direction of X8 in the Figure by the 10 rotational force received

fromthe nmogpreddorAngh. the pidistit8? itheedeahsiiedn theedsnNgde shaft
180 contact to any of the rotational force receiving surfaces 150el-
150e4 of t heosiouipdnd rig 0280 isBposhtsonghel e dlis FRYSISHIISt B et The

coupling 150 further rotates. By this the r.o i ona ce ,
transnittinyl@uiide Lrrsprihe SFligog@a%ﬁ]ﬁ%ﬁ§7983pﬁ?héglﬁ% %@ntacts to
the pin 155 integral, wi.th the deyel f c-dhen, e

rot ati onal F%F%%g a%}%gr C%@gnsﬁé tP%%%ﬂ%%?gﬁgép%ﬁglggviﬁJg%ﬂg roll er

110 thrOughpﬁ?&%(éﬁﬁgéfgﬁc%5%eﬁﬁgeﬁh€he drive shaft 180 and the

10 coupling 150. In addition, the inclination angle of
the coupling 150 is set so that the upstream free end
position 150A2 positions in the pin 182 side beyond
the drive shaft free-end 180b3 in the rotational
direction X4. With such a setting, the downstream free

15 end position 150A1 in the rotational direction X4
passes by the drive shaft free-end 180b3 in response
to the rotating operation of the rotary C. And, in the
case of Figure 23 (a), the driving shaft receiving
surface 150f contacts to the pin 182. In the case of

20 Figure 23 (b), the projection 150d contacts to the pin
182. In the case of Figure 23 (c), the projection 150d
contacts to the free end portion 180b. In the case of
Figure 23 {(d}, the receiving surface 150f contacts to
the free end portion 180b. In addition, the axis L2

25 approaches to the position in parallel with the axis
L1 by the contact force {urging force) produced whgn

the rotary C rotates, and they engage with each other



20 devel opnent shaft 153. In addition, the free end portion 1

the devel opment shaft 153 is contacted to the receiv?ng surfaggblggi
The free end portion 180b of the drive shaft 180 is contacted to the.
receiving surface 150f. 25 By this, the coupling 150 is positioned
correctly (Figure 22d). Mre particularly, the coupling 150 is
positioned to the drive shaft 180 by the recess 150z 77 covering the
free end portion 180. At this tine, even if the axis L3 and the axis
Li are sonewhat non- coaxial with each other, the coupling 150 can

rotate with
and the drigggg

;

PRhY] NY Fohe thakgeed oad, tix idpetdevekopfiethe Solsdrd t 153
aft " 180 by the small inclination of the coupling 150.

For this reasemerenes hétidwm diievershaf shaB80 B aree tievel opment
shaft 153 deviate from each other by slight position deviation of the

cartri dge Bcdueltngt hg0 rot distoreenf thRecpophi®a G4 @nchdhe i
can transnit the rotational force snpo e QUPL D9 ot

t he renar kalblegedpbmerts akzbl dt S5 wiph dOCR LSpobe of
t he presen? invent?gltl ?gﬁ f Yy 1S bRt oF "t fig coupling of
5 Rg!ferrigge{(gl lplqg&roe ':2’49,u[t%92§ot£@§oﬁl§§cfdﬁé on will

transmitting operation in the case of the rotation of

the developing roller 110 will be described. The drive

shaft 180 rotates together with the gear {(helical

gear) 181 in the direction of X8 in the Figure by the

10 rotational force received from the motor 64. And, the

pins 182 integral with the drive shaft 180 contact to

any of the rotational force receiving surfaces 150el-

150e4 of the coupling 150. By this, the coupling 150

rotates. The coupling 150 further rotates. By this,

15 the rotational force transmitting surface 150h 1 or

150h2 of the coupling 150 contacts to the pin 155

. integral with the development shaft 153. Then, the

rotational force of the drive shaft 180 rotates the

developing roller 110 through the coupling 150 and the

20 development shaft 153.

in addition, the free end portion 153b of the

development shaft 153 is contacted to the receiving

surface 150i. The free end portion 180b of the drive

shaft 180 is contacted to the receiving surface 150f.

25 By this, the coupling 150 is positioned correctly

(Figure 22d). More particularly, the coupling 150 is

positioned to the drive shaft 180 by the recess 150z



be nmade about the di sengagi ng operation of the coupling 150 fromthe
drive shaft 180 in response to the novenent of the cartridge B from
the predeterm ned position (devel opi ng position) by the rotary C 20
rotating in the one direction. First, the position of each
of the pin 182 at the tinme of the carfridge (B) noving fromthe
predeterm ned position will be described. After the inmage formation
finishes, as wll be apparent fromthe 25 foregoing description, the
pin 182 is positioned at any two of the entering or entrance portions

150k1- 150k4 (Figure 6). And, the pin 1 i S positio in t he
openi ng 1508ave¥ingdgye free end PO%EEODdi%@r-i p%lC otnl%lvﬁ’ Iqﬁg%eé ﬁgéﬁ with

respect. to {he operati of .disen hRg A5 from the
drive shaftl§85h$rf‘”ﬁﬁ %Er glnéit %%ﬁ %%%%Q%pggggkgﬁ of 5 switching to

the next deyel opi GaJ tri 068+ Be2f tefe thepgimmge 150r s Ngrafparat i on
usi ng the c%‘????%ggﬂfg{ cgr(?pl et egl.' ° 0 In the state where the

rotation foy;ihe,dexslionmnihehabtgd Shamscsttoppddyeltpranti s L2 is 10
substantially co-axial relative to the axis Li in the coupling 150

(rotati onal shereel 33 anshithtel dgiaagshaft pddl tivoshe ARdllt he

devel opnent shaft 153 noves in the disnounting direction X6 with the
cartridge (Bhclamatidre afeddievicagpiing aed -156PT oFRthie" 1 "ecfV6R 150d
in 15 the upstreamw th respect to the rotati.onal di ' f the
rotary i s bidubhke Rt csﬁﬁ’tf%ctlapoail e&‘?eeveer}ﬁ)pbngﬁgi %ﬁgﬁ%gj;%f t he
drive shaft 180 or the pin.18 i gur gé'ﬁ: ) oM¢i ohhBedxisid?2 begins
to incline B8WaPH L Iéorﬁpesatcrheé}%h\(?\ngt %yrglspect RS the rotati onal

of the cartridge B due to the rotation of the rotary c,
10 the coupling 150 can transmit the rotaticonal force

smoothly.

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

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

20 rotating in the one direction.

First, the pesition of each of the pin 182 at
the time of the cartridge (B) moving from the
predetermined position will be described. Aftexr the
image formation finishes, as will be apparent from the

25 foregoing description, the pin 182 is positioned at
any two of the entering or entrance portions 150kl-

150k4 (Figure 6). And, the pin 155 is positicned in



20 direction X4 (Figure 25 (b)). This direction of inclination is the
opposite fromthat of the inclination of the coupling 150 at the tine
of the engagenent of the coupling 150 with the drive shaft 180, with
respect to the devel opnent axis 153. Jit 25 noves, while the upstream
free end portion 150A2 with respect to the rotational direction X4 is
kept in contact with the free end portion 180b by the 79 rotational
operation of the rotary C. And, in the axis L2, the upstream free end
portion 150 A3 inclines to the free end 180b3 of the drive shaft
(Figure 25 {163 )opeNithg iIsolghi srstatgz. the coupling 150 is passed 5 by
the drive shaft 180, contacting to the free end 180b3 (Figure 25
(d)). Thus, the couphé ndeds0 rves wiilbnbe headetwattoresbersr to
transmitting angular position to the di sengagenent of angul ar

posi tion, sbhéhaerapan qfugécreangireeithFor®gdat iof gg h&%t the

coupling 150 positioned upstreamof fhe, drive.shaft 180_w spect
to the rot a@Fg’ﬁ%l shpfteclts oﬁnx&anrf)‘;ei?ﬁ]ﬁ%d“t%& g’?‘re g era&%‘ﬂé%ri ve

clfven
shaft 180. Therefore, t cartri S..J r daneees Wi th
rotatior of S‘t'hé&FJori%rV’ g?ieo "R %gs%g%ﬁggfq?@gncao# s%(c?\%ngi %@IE:I %Mué% 21.e I'n
addi tion, before the, COMYRLIeAAf ubhey MRs faddetielgat ien of the

rotary
completed.

In the state where the rotation for the

development shaft 153 has stopped, the axis L2 is

10 substantially co—axial relative to the axis L1 in the
coupling 150 (rotational force transmitting angular
position). BAnd, the development shaft 153 moves. in the
dismounting direction X6 with the cartridge (B), and
the receiving surface 150f or the projection 150d in

15 the upstream wifh respect to the rotational direction
of the rotary is brought into contact to the free end
portion 180b of the drive shaft 180 or the pin 182
(Figure 25a}). And, the axis L2 begins to incline
toward the upstream with respect to the rotational

20 direction X4 (Figure 25 (b)). This direction of
inclination is the opposite from that of the
inclination of the coupling 150 at the time of the
engagement of the coupling 150 with the drive shaft
180, with respect to the development axis 153. It

25 moves, while the upstream free end portion 150A2 with
respect to the rotational direction X4 is kept in

contact with the free end portion 180b by the



C, the coupling 150 (the axis L1) inclines toward downstreamw th
respect to a rotational direction X4 by an unshown neans. In other
words, the coupling 150 20 noves fromthe di sengagenent angul ar
position to the pre-engagenent angular position. By this, after the
rotary C conpletes its one-full rotat®on, the coupling 150 is in the

state engageable with the drive shaft 180. 25As wl|

be apparent from

the foregoing description, the angle of the pre-engagenent angul ar

position the coupling 150 relative to the axis Li is

80 | arger than

the angle of the disengaging angular position. This is because it is
preferabl e thbationelprapesagageneht thdgintE@T Yposi t i1t dMséfCbef or ehand

h that duri th t ti f.th i 5 th
i stance beFitbret ha UbSEREaRrFr SES bt REZ5SHt 1o TSOATTER
respect 1o (e Lol Alonal ﬁ%bsgtgfﬂtﬁ%‘ ANt ek e ac-d80PS of the
ST Firgure is 1 i

drive shaft ativel'y longer

22b). This 15 done in 1

consi derat i P8) ﬁf the digepsi onada o) eraneeupiisferd® parssean the

contrary, at e time of the coupling di sengagenent,

the axis L2

incIines5inb%ntﬁ%r&ﬂfﬂé(yhaﬂktmsohecémﬁ&ﬁﬁﬂmg ab the fotargndC position.

Therefore, t

e downstream pre-end portion 150A2 of the coupling 150

A3 noves al 0Bgb3 herfgues &% (Boiti on 180b3 the 15 drive shaft. In

ot her words, the downstream free-end position 180A2 with raipect to
t he rotati ofaks, the coupling 150 moves from the rotation of r

transmitting angular position to the disengagement of

angular position, sco that a part (upstream free-end

10 portion 150A2) of the coupling 150 positioned upstream

of the drive shaft 180 with respect to the rotational

direction X4 is permitted to circumvent the drive

shaft 180. Therefore, the cartridge B moves in

accordance with the rotation of the rotary C to the

15 position-of shown in Figure 21. 1In addition, before

the completion of the one-full rotation of the rotary

C, the coupling 150 (the axils Ll) inclines toward

downstream with respect to a rotational direction X¢

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

20 moves from the disengagement angular position to the

‘pre—engagement angular position. By this, after the

rotary C completes its one-full rotation, the coupling

150 is in the state engageable with the drive shaft

180.

25 As will be apparent from the foregoing

description, the angle of the pre-engagement angular

position the coupling 150 relative to the axis Ll is



direction X4 and the free end portion 180b3 are substantially aligned
with each other in a direction of the axis LI(Figure 25 (c)). In

addi tion, when the 20 coupling 150 di sengages fromthe drive shaft
180, the di sengagenent is possible irgespective of the phase

di fference between the coupling 150 and t he pin 182. As
shown in Figure 22, in the rotational force transmtting angul ar
position of the coupling 150, the 25 angle relative to the axis LI of
the coupling 150 is such that in the state where the cartridge (B) is

mounted to t e rehoegh idd ameOkiikhe adntpulsll main
assenbly (Af%%P%g ggéﬁtion oﬁ%%ied to thé phgﬁggg%sfﬁ?be drum), the

coupl i ng 15Q,J:8c8bues tries tiramsriasskobt of s t fiee fetzatlieortalatf bhee from
the drive shaft 180, and it rotates. 5 In addition, the

pr e- engagengiie-engabameposatgwlrnfpatidicoupki agt 150 ¢ehansd svghl ar
position imedi ately before the coupling 150 is brought into
engagenent wihat dhelagi vee sepdagersot PPEsetpPBcelstf TRty

operation to the predetern ned pgsition in accordance 10 with the
rotationSof thfe drléitéflfjecbe?‘ﬁe%fadﬁfei dﬁsqrﬁgmdgfg%ﬁg%%‘ign%h%ngul ar

positionO?fﬁ%ggégﬁéph%ggié 9%%s¥%§§?§quJ?Eepgggg£9gn£flative to the

axi s Li I me of the disengagenent of the

cartridge @ﬂg&%%hmdahaetﬁé shaftentBQaobB bhetRE 0gesse fhdfte
cartridge B noving fromthe predeterm ned position in accordance with
the rotationm Hf-dike kel ar Yokger (Figure 22b). This is done in
c;nsideration of the dimensional tolerance of the
10 parts. On the contrary, at the time of the coupling
disengagement, the axis L2 inclines in interrelation
with the rotation of the rotary C position. Therefore,
the downstream pre-end portion 150A2 of the coupling
150 A3 moves along the free end portion 180b3 the
15 drive shaft. In other words, the downstream free-end
position 180A2 with respect to the rotational
direction ¥4 and the free end portion 180b3 are
substantially aligned with each other in a direction
of the axis L1i{Figure 25 (c)}. In addition, when the
20 coupling 150 disengages from the drive shaft 180, the
disengagement is possible irrespective of the phase
difference between the coupling 150 and the pin 182.
As shown in Figure 22, in the rotational force
transmitting angular position of the coupling 150, the
25 angle relative to the axis L1 of the coupling 150 is
such tﬁat in the state where thé cartridge (B} is

mounted to the predetermined position of the apparatus



I'n the pre-engagenent angular position or the disengagi ng angul ar
position, the angles beta2 and 20 beta3 which the axis L2 makes with
the axis Li are larger than the angle betel which the axis L2 nakes
with the axis Li in the rotational force transmtting angul ar
position. As for the angle theta 1, ®1degree is preferable. However,
in this enbodinent, if the 25 angle betal is |ess than about 15
degrees, the snooth transm ssion of the rotational force is
acconplished. This is also one of the effects of this enbodi nent. As
82 for the angles beta2 and beta3, the,range of out 20 - 60 degrees

i's p:eLFrabW@lnA§5ﬁ§§ %%ehﬁdegéﬁiﬁﬁﬁlﬁéPﬁl BRT T, B & coupling is
pi vot ably nounted to LI ., ,And
DL SLebes 0B At " eV SAYEISRARDcgel nes

accordance hout |nter erlng W th

the drive ngf%ﬁm1881on ofF#Hé*rd%ﬁ%@%ﬂhﬂngPCér%%éﬂ“%ﬁ% deseei bed

enbodi nent resent invention, even if the |lo cartridge B
(develop|ngSmgkkeq8@105n@nM§§xh%t@@sponse to the novenent of the

rotary Cin one direction which is substantially perpendicular to the
directi op ofirt hadaxisnl3tiod pe-atigayenshaf and@80r tdves idrdwm obupl i ng

the coupling 150 is the angular position immediately
before the coupling 150 is brought into engagement
with the drive shaft 180 in the process of mounting
operation to the predetermined position in accordance

10 with the rotation of the rotary C. |
In addition, the disengaging angular position of the
coupling 150 is the angular position relative to the
axis L1 of the coupling 150 at the time of the
disengagement of the cartridge (B) from the drive

15 shaft 180, in the process of the cartridgé-B moving
from the predetermined position in accordance with the
rotation of the rotary C;
In the pre-engagement angular positlon or the
disengaging angular position, the angles beta2Z and

20 beta3 which the axis L2 makes with the axis Ll are
larger than the angle betal which the axis L2 makes
with the axis L1 in the rotational force transmitting
angularlposition. As for the angle theta 1, 0 degree
is preferable. However, in this embodiment, 1f the

25 angle betal is less than about 15 degrees, the smooth
transmission of the rotational force is accomplished.

This is also one of the effects of this embodiment. As



menber 150 can acconplish the coupling (engagenent) 15 and the

di sengagenent relative to the drive shaft 180. This is because the
drum coupl i ng nenber 150 according to an enbodi nent of the present
invention can take the rotational forge transmtting angul ar

position, the pre-engagenent angul ar position, and the di sengagi ng 20
angul ar position. Here, as has been described hereinbefore,
the rotational force transmtting angular position is the angul ar
position of the drum coupling nmenber 150 for transmtting the

rotational fRrCenbopng0Latbaiat hei2Dedeuel OReNgaigd |@f abbitt 80t he
devel oping roller 110. The pre-engagenent angul ar position
is the positi @o degkesedifrpmidmbietati onal force 83 transmitting
angul ar position, and which is the angul ar position of the drum
coupl i ng member 150 Azetesebehe deseridmblhiersimprihereis5bhengages with
the rotational force applyin ortion. 5The di sengagi ng angul ar

posi tion i s a@pagi £FoRI AN Y SUREEFnEa mﬁya‘l‘g%gﬂ-hegngf fhe
pre-engagenment angul position fromthe .rotati PS8 ation
transmt inéxﬁﬁﬁﬁgﬁr?58s?P? +P%ﬁu%qm%9§ﬁrﬁgn?ﬁewgﬁguFé? position of
the drum coupl i per, 450; £, 4 NG dryar10gcouphi Ag neer 150 to
di sengage ff%%Fﬁ%eggrlvg Shaff 180. ° In the above descri bed
description,galect he tine of the di sengagenent, the upstreamreceiving
surface 150f or the upstream projection 150d contacts

Here, according to the above-described

H
embodiment of the present invention, even if the
10 cartridge B ({developing roller 110) moves in response
to the movement of the rotary C in one direction which
is substantially perpendicular to the direction of the
axis L3 of the drive shaft 180, the drum coupling
member 150 can accomplish the coupling (engagement}
15 - and the disengagement relative to the drive 'shaft 180.
This is because the drum coupling member 150 according
to an embodiment of the present invention can take the
rotational force transmitting angular position, the
pre-engagement angular position, and the disengaging
20 angular position.

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

25 developing roller 110 to the developing roller 110.

The pre-engagement angular position is the

position inclined from the rotational force



15 with the free end portion 180b of the drive shaft 180 in
interrelation with the rotation of the rotary C. By this, it has been
described that the axis L2 inclines toward the upstreamin the
rotational direction X4. However, in this enbodinent, this is not

i nevitable. 20 For exanple, a togglesspring (elastic material) is
provi ded adjacent to the rotary fulcrumof the coupling. And, the
structure is such that at the tine of the coupling engagenent, the
urging force produces toward the downstreamin the rotationa
direction X4 25 relative to the coupling. At the tine of the

di sengageneftrasgeni hbled I HET @8§ﬂgéBBnd??ﬁ)WQ}théSragﬁtion of the

rotary C, the urging fporce is odyced 84 toward th treamin the
rotati onal &Pﬁ@égFo °§@G%?PtQ¥é%®6u§FFﬂgc%%ﬁi%%ﬂi %?EF% ?Eg case of the
engagement BY e LHRCHLGN Slailby hogaLe PRYIdiasEheketareeat The

time of the coupling dlsengagéhen , the upstream 5 receiving surface

150f or the praiechi Pnedofd aipgalty*l@lgr batiemal direction X4, and the
free end portion 180b of the drive shaft 180 are not contacted to

each other, and the Tgeuplksfgadisengaged afr posibeodriveltshaft. In 1

ot her words, as long as the axis L2 of the coupling 10 150 inclines

i n response posithenrehath ors gindlieedotrry TGromhen®ad®s is usable. In
addition, by the tinme imedi ately before the couplin 1E0 engages
with the driereagrarit 1809ukde R?@&ﬁPPﬁgfrgmimil’rfbt@t&gnﬁ af®the driven

ti 150a of ' th | i f ‘ d th {h.th
ot at onal. GEPBEET RO, 1AL nEr SHOPHE, Tha ESubITng P haY ot ehan

e coupling 1s or ehand

placed in theskabg OF Lhe Ahf: CAgRIeREMhoAOON| A0 ROS EhaNarkAr this
pur pose, any means in Enbodi nment et Seqg i1s usable. Here, referring
to Figung 26oubhendesshb®t i DD to disengage from the drive shaft
180.
In the above described description, at the
time of the disengagement, the upstream receiving
surface 150f or the upstream projection 150d contacts
15 with the free end portion 180b of the drive shaft 180
in interrelation with the rotation of the rotary C. By
this, it has been described that the axis L2 inclines
toward the upstream in the rotational direction X4.
However, in this embodiment, this is not inevitable.
50 For example, a.toggle spring (elastic material) is
provided adjacent to the rotary fulcrum of the
coupling. And, the structure is such that at the time
of the coupling engagement, the urging force produces
toward the downstream in the rotational direction X4
25 relative to the coupling. At the time of the

disengagement of the coupling, corresponding to the

rotation of the rotary C, the urging force is produced



20 will be made about reduction of the tinme which the inmage formation
(devel opnent) requires in the present enbodinment. Figure 26 is a
timng chart show ng the rotation of the developing roller and so on.
Here, with reference to Figure 26, rqﬂuction 25 in time required for

i mage formation (developnent) in this enbodinment will be descri bed.
Figure 26 is a timng chart for illustrating rotation of the 85
devel oping roller and the |ike. In Figure 26, timngs of
rotation and stop of the developing roller froma state in which the

devel opi ng appanat Use(GpELFégeIn ithd Tok aR@BRaPOSi téORdn Wit itk t he
devel oping roller receives an image formation start signal to effect
devel opnent e chupstingotentfyellwwd nmge chernafi bng emzhgkaesitopment
for a second color (magenta image formation). Wth respect to
subsequent devehep@entsiborof hiltis dmydleuseliagt orBerEicdPanat mge
formati on and bl ack inmage formation), illustration is omtted due to

redundant expieardfeopi the coupling difendafEBErhent!® AP YT bed

above, the engagi ng operation ween .t he driving. s ; d the

coupl i ng 31591 IéFégaﬁﬁr}gﬁﬁt%%q¥5iégFaﬁc% g&59$@%:%§?g%£ C or

imedi ately after, th r [ h 8¥¥i&n 1wy ng or

i mredi ately rac?ttagrlotrﬁg éﬁggcgio% x4 T g%rg% itgl% gfgetghgn‘?o ar yl C, the

enpgagi ng Op_ﬁf@r@ d}fivreh%hﬁg!ﬁphhﬁga%éon&\tt&bﬁﬁbﬂ:ﬂﬁ’d W@ shabthaB80 is
en, e

conpl et ed. the developing roller 110 is 20 placed in a
rotatabl e staie te icouptiagedisengages from the drive shaft. In
other words, ;s long as the axis L2 of the coupling
10 150 inclines in response to the rotation of the rotary
C, any means is usable. In addition, by the time
immediately before the coupling 150 engages with the
drive shaft 180, the coupling is inclined so that the
driven portion 150a of the coupling faces toward the
15 downstream in the rotational direction X4. In other
words, the coupling is beforehand placed in the state
of the pre-engagement angular position. For this
purpose, any means in Embodiment 2 et seqq is usable.
Here, referring to Figure 26, the description
20 will be made about reduction of the time which the
image formation (development) requires in the present
embodiment. Figure 26 is a timing chart showing the
rotation of the developing roller and so on.
Here, with reference to Figure 26, reduction
25 in time required for image formation (development) in
this embodiment will be descriﬁed. Figure 26 is a

timing chart for illustrating rotation of the



That is, in the case where the driving shaft 180 has al ready been
rotated before the coupling 150 goes into an engagi ng operation with
the driving shaft 180, the coupling 150 starts rotation

simul taneously 25 with the engagenment with the driving shaft 180.
Then, the developing roller 110 startss rotation. Further, in the case
where the driving shaft 180 is stopped, the 86 coupling 150 is

st opped wi t hout being rotated even when the engagenent of the
coupling 150 with the driving shaft 180 is conpleted. \Wen the
driving shaft 180 starts rotation, the coupling 150 starts rotation.
5 Then, thedeesktBiingaldiareAnd1fhet & % rotation. In

ei ther case, according_to this. enbodinen ¥ lynsihee
rotating force tran§ﬂ1F%?Wﬁaﬁ%hbggmfgga.%ft %a%%gﬁgzggg%blg-side

coupling) is,_not require d, forwar d apg ibacknkn the axi al
10 line dirgg i%ﬁfé¥bpln&jgaqgggtﬁ?éﬁe%bodinent, t he driving shaft 180

has alreadydgggfo £ﬁéﬂé¥b§yggg@e(Eagtggmggﬁrﬂ; 120 agbesei pboitide
engagi ng operation withthe driving shaft 180. Accordingly, imge

formati on captbe shardee: ikl yollsr Thereforse ancdmpgeed with the
case where the driving shaft 180 is stopped, the tinme required for
i mage for matbomathon bet fuir ttiemaletgacedfect developmghtnéPr fHEThi s
enbodi ment, in the rotating state of . the égé\géy%lipﬁé%tl§gr the
coupling 1560¢an (vellow image formation) js)
second color (magenta image formation). With respact
to sdbsequent developments for third and fourth colors
10 {(cyan image formation and black image formation),
illustration is omitted due to redundant explanation.
In this embodiment, as described above, the
engaging operation between the driving shaft 180 and
the coupling 150 is completed during the rotation of
15 the rotary C or immediately after the stop of the
rotation of the rotary C. During or immediately after
the stop of the rotation of the rotary C, the engaging
operation of the coupling 150 with the driving shaft
180 is completed. Then, the developing roller 110 is
20 placed in a rotatable state or is rotated.
That is, in the case where the driving shaft
180 has already been rotated before the coupling 150
goes into an engaging operation with the driving shaft
180, the coupling 150 starts rotation simultaneously
25 with the engagement with the driving shaft 180. Then,

the developing roller 110 starts xotation. Further, in

the case where the driving shaft 180 is stopped, the



20 be disconnected fromthe driving shaft 180. Accordi ngly,
in this enbodi nent, the driving shaft 180 nay al so not be rotated or
stopped in order that the coupling 150 is engaged with or di sengaged
fromthe driving shaft. 25That is, §£cording to the coupling 150 in
this enbodi nment, the coupling 150 can be engaged with and di sengaged
fromthe driving shaft 180, irrespective of 87 the rotation or stop
of the driving shaft 180. This is also one of the renmarkable effects
of this enbodi nent. Thereafter, steps of rotary (devel opi ng

roller) Conkaﬁgiib{&'iwﬂm«% F@E”ﬁﬁ.tﬁ@ut resaty idewal epeng rol | er)
separation, and devel opi ng roF er rotation stop are performed in this
order. SinuihaneeHs! ¥nydddndnite ost aht obupbimg ildd ofitbhéheotary, a

di sengagi ng operation of the coupling of the cartridge fromthe
driving shafitiefnyhshappar®t us wainlededssdtisny the p&kTbroethald
prepare for a devel opi ng operation for the second col or. .

That is, inl8Ri §temd¢@ﬂ@fﬁl,ontrhéhsnaaapﬁbn%njdf’%%t&?%e?gFﬁéaBb%Pati on
of the coupling can be perfarnmed in in rel ation w he rotation
of the r%ta???n15tﬁéc@ﬁ{%%ﬂﬂﬁﬂg FPlggrpigéi% %f?%)%ﬁ%gﬁggh'a necessary
time interval betwe %.ghgh%Lré%séﬂﬂéybdyg{ggo@geggigughgguﬁnﬁgﬁgnd
col or devel opnent. SimrarlTy, time intervals between the second col or

develOpnentaa&gihhgsﬁgﬁﬁfkiéﬂdy'ﬁ*%é%ﬁﬁ@nﬁﬂfcetkﬁaMﬁMIHHﬂhgthird col or
20 devel opnment and the fourth col or devel opnent, between the hone

posi ti on angetberf i(eSy. cotiy ndaveleprrbl y-ande betwedmat) hé sf 8@kt h
col or devel opnent and the hone: ,
required to be moved forward and back in the axial

10 line direction.

Tn this embodiment, the driving shaft 180 has
already been rotated before the coupling 150 goes into
the engaging operation with the driving shaft 180.
Accordingly, image formation can be started quickly.

15 Therefore, compared with the case where the driving
shaft 180 is stopped, the time required for image
formation can be further reduced.

Further, in this embodiment, in the rotating
state of the driving shaft 180, the coupling 150 can

20 be disconnected from the driving shaft 180.

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

25 That is, according to the coupling 150 in this
embodiment, the coupling 150 can be engaged with and

disengaged from the driving shaft 180, irrespective of



position can al so be reduced. Accordingly, a tine required for
obtaining a color imge on a sheet can be 25 reduced. This is al so
one of the remarkable effects of this enbodinent. 88

Referring to Figure 27 and Figure 28, a nodified exanple of the

devel opment shaft will be described. 8Figure 27 is a perspective view
of menbers around the devel opnment shaft. Figure 28 illustrates a 5
characteristic portion in Figure 27. In the foregoing
description, the free end of the devel opnment shaft is a spherical
surface, and the coupling is contacted to the ag ri.cal r.face
t hereof . HoWdgeFOtaklamdwh %trPPFPéuFEeZq’rJ(‘él)n%n%P (IB? tHE®10f r ee

d 1153b of _the d t shaft.115 h
por ti'on 11531581 O8S or | BREr ST P PAC oSt Far Lol o Oi A PP A TR

i ace ereof contacts to t

coupl ing 150 to 1Ot ahe Lhe-CouPlidla 130-obNep vhdfersjohad structure,

the axis L2 is assuredly pivot elative the axis LI. In 15

addi tion, theiprecesshtdetO Jdaowhhrabsatoswtiaet irvturpecessary. For
this reason, the cost can be reduced. In the foregoing

descri pt skon,(daret bpingdrivetednsepasaohop) nend deveddrtiogt heller
devel opment shaft. However, as shown in Figure 27 (b) and 28 (b), it
may 20 be separatennehberafe granfeemefohgaties devd&opment shaft. A

first devel opment shaft_ 1253A is a nmenber _for supporting a rubber
portion of HEVdEFBESPFHY W%ﬂh(%he(ﬁﬁéﬁBmﬁg.r?FFEﬂ§% Pfgﬁgea second

devel opment shaft 1253B is pr.ovided_cosaxiall i t fLES 5
devel opment TShEFY " 1253A° 4% %&%;%Pﬁfég%% |§£53¥%ﬁ§4h }Eﬁﬁebgr%%%

transm ssi 0%%rft9ﬁd§99§9£ G i td} it G COHREL Ngr 160 1RB3Barubmith s
case, geonetrica atituade 1s . .
10 assembly is performed to prepare for a developing
operation for the second color.

That is, in this embodiment, the engaging and
disengaging operation of the coupling can be performed
in interrelation with the rotation of the rotary.

i5 Accordingly, it is possible to shorten a necessary
time interval between the first color development and
‘the second color development. Similarly, time
intervals between the second color deve;opment and the
third color development, between the third color

20 development and the fourth color development, between
the home position and the first color development, and
between the fourth color development and the home
position can also be reduced. Accordingly, a time
required for obtaining a color image on a sheet can be

25 reduced. This is also one of the remarkable effects of

this embodiment.



89 enhanced by an integral noldings using injection nolding and so
on. For this reason, the rib part 1253Bc can be enl arged. Therefore,
the area of the drive transmtting portion 1253Bd can be increased. 5
Even if it is a devel opnent shaft madg of resin material, it can
transmt the torque assuredly. In the Figure, when the coupling 150
rotates in the direction of X8, the drive transm ssion surface 150h
of the coupling contacts to the drive transmtting portion 10 1253Bd
of the second drive shaft. Wen the contact area is wide at this

time, a stress appligdanithetbl Pid2b3Ber isnsmaldureTherefore, the
liability of the damage of the coupling and so on is mtigable. In
addi tion, thedimsy devuppbopnment tishafdvaraymbatt bbafb eibblbe net al
shaft, and the second devel opnent shaft nmay be an integrally nol ded
product of tdescrddied.meligued .27 st hi pecasestivre Gowt aledGEPRER i s
acconpl i shed. As shown in Figure 27 (c) and 28 %@%{,the 20 ogposite
ends 1355al,ar355a2hef derelepnalt o t-or BRI EF AT HHiWRFBERS 2

(rotational force recgeivin ortion 355 are fixed by press-fitting
and so oR beHEER&AIPALE gﬁgtﬂ??V§2ﬁﬁ§H§ﬁiézron hol es 1350g 1 or

135092 of the coupling J35G, Hugtaal bele  dha deveiorreat shalds 25

1353 which has the free end portio formed 1nto the
shape of a shpt dml%glgﬁgeghsét A 4 higheliioBl EhrEscef efref alilee that,

t he engagi ng portion
coupling is contacted to the spherical surface thereof.

However, as shown in Figuge 27 (a) and 2B (a), the

10 free end 1153b of the development shaft 1153 may be
pianate. An edge portion 1153c of a peripheral surface
thereof contacts to the coupling 150 to rotate the
coupling 150. Even with such a structure, the axis L2
is assuredly piveotable relative to the axis L1. In

15 addition, the processing to the spherical surface is
unnecessary. For this reason, the cost can be reduced.

In the foregoing description, another drive

transmission pin is fixed to the development shaft.
However, as shown in Figure 27 (b) and 28 (b), it may

20 be separate member from the elongated development
shaft. A first development shaft 1253A is a member for
supporting a rubber portion of the developing roller
(unshown). In addition, a second development shaft
1253B is provided co-axially with the first

25 development shaft 1253, and has integrally a rib for
the drive transmissicns for eﬁgaging with the coupling

150 1253Bc. In this case, geometrical latitude is



1355b of the pin 1355 relative to the free end portion (unshown) of

t he devel opnent shaft 1353 is forned into a spherical shape so that
the coupling 1350 ispivotable. By fixing the pin 1355 in this manner
5 beforehand, it is not necessary to increase the size of the standby
hol e 1350g of the coupling 1350 nore8han needed. Therefore, the
rigidity of the coupling is enhanced. In addition, in the foregoing
description, the 10 inclination of the axis of the coupling follows

t he devel opnent shaft free-end. However, as shown in Figures 27 (d),
27 (e), and 28 (d), it may follow the contact, surface_l457a of the
beari ng nenBehangs o-xilBEPrait ROt A He s o9meR °Ehaft 1453, In
this case, 15 _the free end surface .1453b of th e t shaft
1453 is at PAEHRYEID d%bé?%bl%O%StQﬁﬁaﬁ§§ “Sur %%e¥§¢q£ﬁ§pbearing
menber. And r t.ional .f e thHanspLLin [ tigenal force
recei vi ng p%?%?gﬁ)g%gg%%%%ﬁgf %?éd #ron1f%%'f?gg gﬂéégﬁ?face 1453b is

20 insertedgyinte {hendMisitdagobot-Reoapens Nt 450ge0fintheasedpl i ng
1450. The rotational force i's transmtted by this pin 1453c

contactifg E@ehherrpt atd enalevedbereht asisaiit tranlg sdr fasén(r ot ati onal
force transmtting portion) 1450h of the coupling. In_this manner,
the 25 contmetesialace k#Br7aranstoht theret ofquchesisHERPARE i I Fht he

coupling 1450 is provided on the supporting nemger 1457. By fhis,
there is noFﬁgéé%siY@eQﬁthGQEOHPééggsﬁﬁ% ??ﬁ??ﬁﬁvépoﬁﬁﬁngl§ﬁé?%on

directly, ag% %E? gﬁ§ﬁhﬁkﬁ9t%%%%mgggig§ £§9&§%9150h of the
;
‘coupling contacts to the drive transmitting portion
10 1253Bd of the second drive shaft. When the contact
area is wide at this time, a stress applied on the rib
1253Bc is small. Therefore, the liability of the
damage of the coupling and so on is mitigable. In
addition, the first development shaft may be the
15 simple metal shaft, and the second development shaft
may be an-integrally molded product of the resin
material. In this case, the cost reduction is
accomplished.
As shown in Figure 27 (c) and 28 (c), the
20 opposite ends 1355al, 1355a2 of the rotational force
transmitting pin (rotational force receiving portion)
1355 are fixed by press-~fitting and so on beforehand
into the drive transmission holes 1350g 1 or 1350g2 of
the coupling 1350. Thereafter, the development shaft
25 1353 which has the free end portion 1353cl, 1353c2
formed into the shape of a slot may be inserted. At

this time, it is preferable that, the engaging portion



I n additi on,

sinplified.

simlarly, the spherical surface at the free end nay be
a nolded resin part which is a 5 separate nmenber. In this case,

machi ni ng cost of the shaft can be reduced. This is because the
configuration of the shaft processed Jy cutting and so on can be

In addition, a range of the spherical surface of the

shaft free-end may be 10 narrowed, and the nmachi ning cost may be
reduced by limting the range which requires highly precise

processi ng.

Referring to Figure 29, the description w

t he

nmade about a 3Iwsdi Hirednhexpip! B35 ddilatdrieveostiaétfrdd dFidyupoetioni s a

per spective

view of drive shaft and devel opment driving gear.

Simlarly tounkeoseyebtpheatdeshelfdpment sbapbssdhd elt FFHan LREf r ee

end of the drive shaft 1180 into a flat surface 1180b as shown in

Figure 29 (& Sp@@rB?atlhﬁbaP@h%Dcfdrﬁq gEF%t?@%PJO"THQHé “Ohadft is sinple,

and the machi ni ng cost can be reduced, Qhat onal force
i by Rbnr bRt ot

appl yi ng poﬂFﬂﬁﬁ?— (L& - dely

et R&n rré‘raaP 1182.

ddi t d o
B e L m oS eERtS o8 &seﬁd*’efe@ e ﬁPﬁﬁéaﬁ.fé?ﬁd‘%ﬁv Gad%i th the
grz' ve shaft J128Q as shawy L1 & & %% th). cMheN:hhel T voshalft is a

10

15

20

25

+han needed. Therefore, the rigidity of the coupling
is enhanced.

In addition, in the forégoing description, the
inclination of the axis of the coupling follows the
development shaft free-end. However, as shown in
Figures 27 (d), 27 {(e), and 28 (d}., it may follow the
contact surface 1457a of the bearing member 1457 co-
axially with the development shaft 1453. In this case,
the free end surface 1453b of the development shaft
1453 is at the level comparable as the gnd surface of
the bearing member. And, the rotational force
transmitting pin (rotational force receiving portion)
i453c projected from the free end surface 1453b 1is
inserted into the inside of the opening 1450g of the
coupling 1450. The rotational force is transmitted by
this pin 1453c contacting to the rotational force
transmitting surface (rotational force transmitting
portion) 1450h of the coupling. In this manner, the
contact surface 1457a at the time of the inclination
of the coupling 1450 is provided on the supporting

member 1457. By this, there is no necessity of

I n

be



nol ded resin part, the drive transmtting portion can be nol ded as an
integral part. Therefore, the cost reduction can be acconplished. As
shown in Figure 29 (c), in order to narrow 5 the range of the free
end portion 1380b of the drive shaft 1380, an outer dianmeter of the
shaft free end 1380c nay be decreasedithan the outer dianeter of a
main part 1380a. The free end portion 1380b requires 1 degree of
accuracy, in order to determ ne the position 10 of the coupling
(unshown) as descri bed above. For this reason, the surface which
requi res high degree of accuracy can be redyced E limting the
spherical rahgeeDHING ttde HevedpPEert pthabtoriGrct éfc%%%l@ﬁ%. By this,
t he machi ni ng cost can gf | onered. .In addition, 15 the unnecessary

|
free end of "R EPHEE C§G&§§cﬁeﬁ%§e ‘e cut simlarly. I'n
addition, in the fOfggg'&gkfggxnyiggﬂg 1%1r%ﬁé“%ﬁﬂéf%&%ﬁoeuQEa&@e axis

Li, there is no play betweén t'he developing roller and the apparatus
mRi N assembly. ;20 HRUE exld16aROBEL kR NGadTRidRad gErt hendeyalopi ng
roller will be described with respect to the direction of the axis Li
as to, whensgpayaexXinsber.n oh heiisorade, the macpliiing 560 g
provided with a tapered surface 1550e, 1550h. As for the drive shaft,
a force i s phedsivett iqer2%®ea reduget- dithdst Lenbeyatsre ¥t ati on. By

this, the coupling and the devel oping roller aLF pog'tioneqimjth
respect to epRiHIWEARIBN Uf thReSBRTE RIOCISES PYng b NYFPN =0°

on can be simplified. In addition, a range of the
i
spherical surface of the shaft free-end may be
10 narrowed, and the machining cost may be reduced by
limiting the range which requires highly precise
processing.
Referring to Figure 29, the desecription will
be made about a modified example -of the drive shaft.
15 Figure 29 is a perspective view of drive shaft and
development driving gear.
Similarly to the development shaft, it is
possible to form the free end of the drive shaft 1180
into a flat surface 1180b as shown in Figure 29 {(a).
20 By this, the configuration of the shaft is simple, and
the machining cost'can be reduced. 2 pin (rotational
force applying portion) is designated by the reference
numeral 1182.
In addition, similarly to the devélopment
25 shaft, the drive transmitting portion 1280cl, 1280c2

may be integrally molded with the drive shaft 1280 as

shown in Figure 29 (b). When the drive shaft is a



Figure 30 and Figure 31, this will be described in detail. Figure 30
is a perspective view and a top plan view of the coupling al one.
Figure 31 is an expl oded perspective view of the drive shaft, the
devel opment 5 shaft, and the couplin As shown in Figure 30 (b), the
rotational force receiving surface 1550e forns an angle al pha 5
relative to the axis L2. Wen the drive shaft 180 rotates in the Ti
direction, the pin 182 and the 10 receiving surface 1550e contact to
each other. Then, a conponent force is applied in the T2 direction to

the coupling 1530, 889t hercoupld NG ikve FRYBYImIBrike pitdiceeanon. In
nore detail, the coupling 1550 noves until the driving shaft

recei ving swif asedds508 A5(Htrye13ka)ytof Ther«fmie,i ngelb66tcont act s
to the free end 180b of the drive shaft 180. By this, the position
with respectredacthendcaeche cacofmplishadi.s L2 of the coupling 1550 is
determned. In addition, the free end 180b is a spherical surface,
and the driving shaf¥s 3toracénvFhgustirdhce)1550f O6feFhkC cRpiShg 1550
is a conic surface. For, this reason, in_ the gbéﬁCtiﬁ er pendi cul ar

p 5

to the afis W rPRE°pBSi FRoNTHTS (HE EPFTeRTpPEPRA 1556 D the
COUPLL 19 1950581 ASHHE 48 SUELT4 il bl B! il o i 251
transnittinQB%%Efﬁﬁg EEOLALEQN&dd than the outer diameter of a
main part 1380a. The free end portion 1380b requires
degree of accuraéy, in order to determ;ne the position
10 of the coupling (unshown) as described above. For this
reason, the surface which requires high degree of
accuracy can be reduced by limiting the spherical
range only to the contact portion of the coupling. By
this, thé machining cost can be lowered. In addition,
15 the unnecessary free end of the spherical surface may
be cut similarly.

In addition, in the foregoing embodiments, in
the direction of the axis Ll, there is no play between
the developing roller and the apparatus main assembly.

20 Here, the positioning method of the developing roller
will be described with respect to the direction of the
axls L1l as to, when play exists. In other words, the
coupling 1550 is provided with a tapered surface 1550e,
1550h. As for the drive shaft, a force is produced in

25 a thrust direction by the rotation. By this, the

coupling and the developing roller are positioned with

respect to the direction of the axis Ll1. Referring to



force transmtting portion) 1550h forms the angle 94 alpha 6

relative to the axis L2. Wien the coupling 1550 rotates in the Ti

direction, the transmtting surface 1550h and the pin 155 contact to

each other. Then, a conponent force is applied in the T2 direction 5

to the pin 155, and the pin is noved9%n the T2 direction. And, the

devel opment shaft 153 noves until the free end 153b of the

devel opment shaft 153 contacts to the devel opment bearing surface

%ﬁSOh (F:gure flb% ?f agg cgupling 1550. By this, the o position of
e devel opnent shaft (developing, rol]er) with r

gi r e?:ti on ofighEead§ £1d E|’1(§“6F§'t é?—?n’ F’n}g i e desf:ﬁ?'éggic%ril E)(rjl t?ﬁe

evel opnent bearjng surface. 1550i of_the I 0,1 ani

surf ace, anﬂeFﬂé115EFﬁgéee§8 153b %ﬁrﬁﬂ%§t§§§gkggﬁeﬁﬁ§s J?Fp 5%&:2 t he

spheri cal Su“facg§ oL éJHﬁ%;%%f%gB%eYﬁtﬂlg%Q%DQQti&oaﬁf&&¢Mddaaﬂ on

. vie
per pendi cul ar Yo he axis L2, osition of the driving portion
1550b of thﬁef%jl@nl:tﬁge L5580, 18! ahkvart ee denvetopreet dehalbpd&dt i s
deternmined. " 20The taper angles alpha 5 and al pha 6 are selected so as
to be su§fiehaent, foid priedugiupg ithe force for noving the coupling and
the developing roller in the thrust direction. And, the angles differ
dependi ng on the | oad. skowevir  Figurst 38r (Rbankh¢ grotational

force' receiving surface 1550e forms an angle alpha 5
relative to the axis L2. When the drive shaft 180
rotates in the Tl direction, the pin 182 and the

10 receiving surface 1550e contact to each other. Then, a
component force is applied in the T2 direction to the
coupling 1550, and the coupling is moved in the T2
direction. In more detail, the coupling 1550 moves
until the driving shaft receiving surface 1550f

15 (Figure 3la) of the coupling 1550 contacts to the free
end 180b of the drive shaft 180. By this, the position
with respect to the direction of the axis L2 of the
coupling 1550 is determined. In addition, the free end
180b is a spherical surface, and the driving shaft

20 receiving surface 1550f of the coupling 1550 is a
conic surface. For this reason, in the direction
perpendicular to the axis L2, the position of the
driven portion 1550a of the coupling 1550 relative to
the drive shaft 180 is determined.

25 In addition, as shown in Figure 30 (c), the

rotaticnal force transmitting surface (rotational

force transmitting portion) 1550h forms the angle



25 determning the position of the thrust direction is provided, the
taper angles alpha 5 and al pha 6 may be 95 For this
reason, as has been descri bed hereinbefore, the coupling is provided
with the taper for producing the retrgcting force in the direction of
the axis L2, and with the conic surface for 5 determning the
position in the direction perpendicular to the axis L2. By this, the
position in the direction of the axis L2 of the coupling and the
position in the direction perpendicular to the axis can be determ ned

si mul taneougi ¥na!@ Additivenof unbhekidOLAssuned trnansmpssimn of the
rotational force can be acconplished. This will be described. Wen

the rotationgbofestadedel vhegTdunt aceton t Héer srransvadFifrer ce
transmtting surface of the coupling is not given the taper angle
whi ch has beenfalescrididd aaldorbe pHnt he5 reptadnalc P8FBe tR&hsm tting

surface or the rotational force receivin rfa e_coupl i ng

i ncl i nes du@hen, | aftaRRIEENd 0L S0k SofP Hﬂﬁ %gl &8I§F5ﬁcggo%nd t he
conponent force is prodyced |n he dlrectlo it e direction to
T2 of FlburEOBE?ed?B?dﬂi By thi's a{ﬁgpg%htgct bet ween t he

rotational force recei g $ f ggyagﬁgggtuggaﬁ fescentil
transnltt|n8 SOrFhee oéh?ﬁe %|§g§?r sm ssion pin ana t he coupling

IS di S“”beg e"@é\@é(eénd widdh td¥e takovieveessrémedaifuabar e, such the
problemis E avol dabl e. However, it is not inevitable. that the
coupling isc-pheytded-aitte lﬁﬁ\#‘elmhnﬂ:hbeaeimgi&tun@ce 15501
(Figure 31b) of the coupling 1550. By this, the
10 position of the development shaft 153 (deveioping
roller}) with respect to the direction of the axis L2
is determined.
In addition, the development bearing surface
15501 of the coupling 1550 is a conic surface, and the
15 free end 153b of the development shaft 153 is the
spherical surface. For this reason, with respect to
the direction perpendicular to thg axis L2, the
position of the driving portion 1550b of the coupling
1550 relative to development shaft 153 is determined.
20 The taper angles alpha 5 and alpha & are
selected so as to be sufficient for producing the
force for moving the coupling and thé developing
roller in the thrust direction. B2nd, the angles differ
depending on the load. However, if other means for
25 determining the position of the thrust direction is

provided, the taper angles alpha 5 and alpha 6 may be

small.



96 taper and the positioning conic surface. For exanple, in place of
the taper for pulling in the direction of the axis L2, a part for
urging in the direction of the axis L2 may be added. From now on, as
long as there is 5 no particular description, the case where both the
tapered surface and the conic surfacesare fornmed will be descri bed.
Referring to Figure 32, the description will be nmade about the neans
for regulating the direction 10 of the inclination of the coupling
relative to the cartridge for the engagenent between the coupling,
and the drive shaft _of the apparatus nain assenbly.,Fi ure 32 is a
side view illustratFeg Eitajieaspart 28 Nahd s VieRgTS 8@ of the

cartridge, and Figure 33 is a 15 sectional viewt 7-S7 of
Fi gure 32. hereinbe orﬁéréheiﬁoﬁ?ﬁbﬁgtﬁf Fg&ﬁﬂg?él?ﬂgﬁ?%c ﬂ%&ﬁg

direction of the cqupli 5 i he_c ri Bod e
supporting et r#;?ﬁpgﬁé g%%g%§§h¥§§%&55 g?os?%e%gafﬁh(%

regul ating portion 4557hnl Qi +R0cA&52.c Fhirsategabating portion
1557h 1 or 1557h2 1s provided so that it becomes substantially

paral | els t ogdhermiiotald anal pdsiectnom X¥hd miedicatehy before the
coupling engages with the drive shaft 180. In addition, the intervals
07 thereof psrsdnaftilerd aogéhet Azhs o er BZ5tHt anethes RESitAERdHvi ng
portion 150b of the Qquplin% 150 phi_D6._ By this, the cqﬁq!ing 150 is
pi vot abl e i Bhe hdi yestaromd] THPr 8817 ord et SQUPLIDA, 23Hhe i

oupl i ng

position in the direction perpendicular to the axis
can be determined simultaneously. fn addition, further

10 assured transmission of the rotational force can be
accomplished. This will be described. When the
rotational force receiving surface or the rotational
force transmitting surface of the coupling is not
given the taper angle which has been described above,

15 the rotational force transmitting surface or the
rotational force receiving surface of the coupling
inclines due to influence and so on of dimensional
tolerance, and the component force is produced in the
direction (opposite direction to T2 of Figure 30) of

20 the axis L2. By this, the contact between the
rotational force receiving surface and the rotational
force transmitting surface of the drive transmission
pin and the coupling is disturbed. However, with the
above described structure, such the problem is

25 avoldable.

However, it is not inevitable that the

coupling is provided with both such the retracting



97 is pivotable in all the directions relative to the devel opnment
shaft. For this reason, irrespective of the phase of the devel opnment
shaft, the coupling can be inclined in the regul ated direction.
Therefore, it 5 becones easy to inse&% the drive shaft (unshown) into
the insertion opening 150m for the drive shaft of the coupling 150
much nore assuredly. Therefore, they are nore assuredly engageabl e.
In addition, in the foregoing description, the 10 angle in the

pr e- engagenment angul ar position of the coupling 150 relative to the
axis Li is {%eraﬁ&'aﬂlé hesanabaigh Ebeidi Sengagi.ngrangatamEositi on
(Figure 22, gure 25). However, this is not inevitable. Referring to
Figure 34, thepdgsersdptimn teipelr formadelidd i duree d34eicsian of

| ongi tudi nal sectional view for illustrating the nounting process of
t he coupl i nghe Asxshaud), ian fRirfufer38rgingt e Bt reCtLay PEet%unti ng
process of the coupling?in the direction of the ins Li, the i

downst r eam axée BAFHSE iastiergsORICT R S r @SpalPIt 3% t HFYtat i onal

direction X4 is closer to the directi of .th i Vi S t 182 (the
rotati onal F@rE%rﬁb%?§??mfﬁﬁﬁﬁﬁa5ﬁfnfhgﬁetﬁ%S%SFg%k%ﬁ%%P ?%e end

180b3. In the state_ of (b)), t f.r d.pesltd o-18%0aLdl gicont acted
to the free“8RA*p r??E%éﬁ%dﬁszﬁezggFE?ss?ine, the free endlposition

1850A1 novegetggggg-%gg_developnent shaft 153 al ong the downstream
free end portion 1 Ob of the drive shaft 180 with respect 98 to the
rotational directioge¥érefngheorbiqune 3ndthehdefceipieinh pudilti on
1850A1 passes by the free end portion 180b3 of the drjve shaft 180 at
this positibe, maHe sbaptitie IEEsakes rheuprblehddiferefccirgt ar 5

osition (Figure 34 (c)). And, finally t engagenent
g 10( o% the ingll%ation of the é%up Eng gg%%tlve to the

cartridge for the engagement between the coupling, and
the drive shaft of the apparatus main assembly. Figure
32 is a side view illustrating a major part of the
driving side-of the cartridge, and Figure 33 is a

15 sectional view taken along S7-87 of Figure 3Z2.

Here, in order to regulate the inclining
direction of the coupling 150 relative to the
cartridge B, the supporting member {mounting member)
1557 is provided with a regulating portion 1557h 1 or

20 1557h2. This regulating portion 1557h 1 or 1557h2 is
provided so that it becomes substantially parallel to
the rotational direction X4 immediately before the
coupling engages with the drive shaft 180. In addition,
the intervals D7 thereof is slightly larger than outer

25 diameter of the driving porticn 150b of the coupling
150 phi D6. By this, the ééupling 150 is pivotable in

the rotational direction X4. 1In addition, the coupling



between the coupling 1850 and the drive shaft 180 is established
((rotational force transmtting angul ar position) Figure 34 (d)

VWhen the fr

ee end portion 1850A1 passes by the free end 180b3,

free end 10 position 1850A1 is contacted to the free end 180b3,

positioned in the devel opment shaft (153) or devel oping roller side
of this enbodinent will be 15 described. First, as shown

, the shaft diameter of the devel opment shaft 153 is OZ1,
the shaft dianmeter of the pin 155 is cDZ2,

An exanpl e

in Figure 5,

shown in Fi
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ing 150 and the
coni ¢ drive,ghaid) 18ceitH ReeSwefaretddiidertddn. . antherefore, it

becomes easy to insert the drive shaft (unshown) into
the insertion opening 150m for the drive shaft of the
coupling 150 much 'more assuredly. Therefore, they are
more assuredly engageable.

In addition, in the foregoing des;ription, the
angle in the pre-engagement angular position of the
coupling 150 relative to the axis Ll is larger than
the angle of the disengaging angular position ({Figure
22, Figure 25). However, this is not inevitable.
Referring to Figure 34, the description will be made.

Figure 34 is a longitudinal sectional view for
illustrating the mounting process of the coupling. As
shown in Figure 35, in the staﬁe of (a) the mounting
process of the coupling in the direction of the axis
L1, the downstream free end position 1850A1 with
respect to the rotational direction ¥4 is closer to
the direction of the driving shaft 182 .(the rotational
force applying portion) than the drive shaft free end
180b3. In the state of (b), the free end position
185031 is contacted to the free end portion 180b. At
this time, the free end position 1850A1 moves toward
the development shaft 153 along the downstream free.

end portion 180b of the drive shaft 180 with respect



99 the angle forned between the coupling 150 and the shaft receiving
surface 150i is al. A shaft dianmeter of the drive shaft 180 is QZ7
the shaft dianmeter of the pin 182 is QZ8, and the length is Z9). Ih
addition, 5 the angle relative to thegaxis Li in the rotational force
transmtting angular position is [31, the angle in the pre-engagenment
angul ar position is [32, and the angle in the di sengagi ng angul ar
positionis [33. In this exanple, 10 Zl = 8mm Z2= 2mm Z3= 12mm Z4=
15mm Z5= 10nm Z6= 19mm Z7= 8mm Z8= 2nm Z9= 14mm; al =

degrees; a2g,12fQc degr fesondl Tidedegoaexd 132185 meagrges; AfB3=+180
degrees. It has been confirnmed with these settings, the is devices of
this enbodi aeat é@dk§o§iﬁidﬁéﬂﬂﬂmmllpaSBbﬂebErthQiﬁ¥9§ €agt i ngs do not
limt the present invention. 20[ Enbodi nent 2& Referring to
Figure 36 - pbirguce BB)b3 hef sdvomdiwshebrfEnt®? AWwWHdF BPFEFEE™t he
present invention will be descri nbodi ment, a

nFanﬁ for ikbei APARLliNS %@@zﬁé%?%ﬂthﬁh8rﬁoﬁﬁ9?$ﬁﬁ%i§zﬁ gyl%fo the axis
of the deve%gg&ggorol%féurerggh&:quC£$£t|f¥hé¥l§lyﬁg epbogdiment . the

between the coupling 1850 and the drive shaft 180 is
established ({rotational force transmitting angular
position) Figure 34 (d)). When the free end portion
1850Al passes by the free end 180b3, the free end

10 position 1850A1 is con?acted to the free end 180b3, or
is positioned in the development shaft (153} or

developing roller side

An example of this embodiment will be
15 described.

First, as shown in Figure 5, the shaft
diameter of the development shaft 153 is @21, the
shaft diameter of the pin 155 is @22, and the length
is 73. As shown in Figure 6 (d), (e) and (f), the

20 maximum outer diameter of the driven portion 150a of
the coupling 150 is @Z4 the diameter of a phantom
circle Cl (Fiéure 6(d)) which forms the inner ends of
the projections 150d 1 or 150d 2 or 150d3, 150d4 is
®75, and the maximum outer diameter of the driving

25 portion 150b is ®Z6. Referring to Figures 22 and 25,
the angle formed between the coupling 150 and the

conic drive shaft receiving surface 150f is o2, and



100 sane reference nunerals as in Enbodinent 1 are assigned to the
el ements having the corresponding functions in this enbodi nent, and
the detailed description thereof is omtted for sinplicity. This 5
applies al so about the other enbodi nent described in the bel ow
Figure 36 is a perspective view whicHl?illustrates a coupling | ocking
menber (this is 10 peculiar to the present enbodi nent) pasted on the
supporting nenber. Figure 37 is an enlarged perspective view of a
maj or part of the driving side of the cartridge Figure 38 is a

perspective view and a | ongjtudinal sectio illustrate
an 15 engagder stigtle SEEREEnCEhECER i Ve SIF lBﬁdiﬁw r]‘l 9 ng.

As shown in Fi ure 36 .t he sup ort 3157b
whi ch surro vige 83up |ngi§§§rggﬂ% ing I'o %?%ﬁgﬁﬁgﬁggf 3159 as
a maintai ni 08 {R Je%hgﬁlcn&@b n{ 8gpd-he draclkhast | @Maeire20 drhe

coupling 315 Sted on a cylinder surface 3157i which constitutes
the space thgs elplfr1 1/352 Wsl bzbe dgacrhdecegneiisatppr, Irhiagidiotknng

menber 3159 1s ‘a nenb erfornmnuumngtmmmanlythestﬂevmme
t he 5 the angle relative to the axis Ll in the rotational
force transmitting angular position is Bl, the angle
in the pre-engagement angular position is p2, and the
angle in the disengaging angular position is B3.I In
this example,
10 %l1= 8Smm; 22= 2mm; Z3= 12mm; Z4= 15mm; 2Z5= 10mm; 2Z6=
19mm; Z7= 8mm; ZB= 2mm; Z9= ldmm ; ol= 70 degrees; o2=
120 degrees; Bl= 0 degree; B2= 35 degrees; B3= 30
degrees.
It has been confirmed with these settings, the
15 devices of this embodiment works satisfactorily.

However, these settings do not limit the present

invention.

20 [Embodiment 2]

Referring to Figure 36 - Figure 38, the second
embodiment to which applied the present invention will
be described.

"In this embodiment, a means for inclining the
55 axis of the coupling relative to the axis oflthe
déveloping roller.

In the description of this embodiment, the



axis L2 inclines relative to the axis LI. In other 25 words, as shown
in Figure 36, the flange portion 3150] of the coupling 3150 contacts
to this | ocking nmenber 3159. By this, the axis L2 naintains the state
of 101 inclining toward the downstrggmw th respect to the
rotational direction (X4) of the cartridge relative to the axis LI.
Therefore, as shown in Figure 46, the | ocking nmenber 3159 is disposed
on the upstream5 cylinder surface 3157i of the bearing nenber 3157
with respect to the rotational direction X4. As the material of the

| ocki ng menbene 3158 rdihe: mMaineriadls whi ¢h Faisodimesitatli gaky hi gh
coefficient of friction, such as the rubber and the el astonmer, or the
el astic 10 mateghad sto siheh edemend SsPoiiad abee tFEFISRONEPPPng, are
suitable. This is because, the inclination of the axi.s L2 can be

mai nt ai ned BYnchEoR? iR igHa Foddnephe aPAstRE $5°dé *%and so on.
Referring to Figure, 38, the engagin ratijon. : rt mounti n
and di sngunfi?ﬁ{jgbl%?%‘fi‘E}he%efoé"%ésgggﬁF%ngg%r D A A Lol s 0

for "engaging the coupling

3150 with the_drive_ shaf i | desshibedh+ e sed8ital ) and
(bl) iIIﬁstnggl?ﬁeas?%i%?#é%%ﬁ%%ﬂ%ﬁ%%rbgﬁgre t he engagengnt? and

Figure 38 (@2 ppndo{b2) illustrate the 20 state of the conpletion of
t he engagenent.

'

Figure 36 is a perspective view which
illustrates a coupling lockiné member (this is
i0 peculiar to the present embodiment) pasted on the
supporting member. Figure 37 is an enlarged
perspective view of a major part of the driving side
of the cartridge. Figure 38 is a perspective view and
a longitudinal sectional view which illustrate an
15 engaged state between the drive shaft and the coupling.
As shown in Figure 36, the supporting member
3157 has a space 3157b which surrounds a part of
coupling. A coupling locking member 3159 as a
maintaining member for maintaining the inclination of
20 the coupling 3150 is pasted on a cylinder surface
31571 which constitutes the space thereof. As will be
described hereinafter, this locking member 3153 is a
member for maintaining temporarily the state where the
axis L2 inclines relative to the axis L1. In other
25 words, as shown in Figure 36, the flange portion 31507
of the coupling 3150 contécts to this locking member

3159. By this, the axis L2 maintains the state of



As shown in Figure 38 (al) and Figure 38 (bl), the axis L2 of the
coupling 3150 inclines toward the downstream (retracted position)
wWth respect to the rotational direction X4 relative to the axis Li
25 beforehand by the force of the |ocking nenber 3159 (pre-engagenent
angul ar position). By this inclinatiti of the coupling 3150, by, in
the direction of the axis 102 Li, the downstream (wth respect to
the nmounting direction) free end portion 3150A1 is closer to the
cartridge (developing roller) side than the drive shaft free end
180b3. And, the upstream (with respect 5 tq &Pe nnun%iqﬁ_tngection)
free end poit¢biBEBFAYars EPEsEePWEBEEF BittP185°PRah The

ree end

180b3 of the drive shaft 180. | diti Sel 08, b
descri bed i ROtRE T '5%5,lPHe?¥?gH%%H%%?f%%ﬁEg%gsjf%? %%ﬁaggﬁplsﬁg
150 i cont agieg 1o he hckiAg 40 PEARh:ILa%r Ak ddje dnacl i ned

state of the axi's i's maintained by the frictional force thereof.

Ther eaf t er, ) thes Garddrige 3B o0V Esqi Spdheal ret atieonpbteéarmction X4. By
this, the free end surface 180b or the free end of the pin 182

cont act S5 t ocyhenddr dnindarg Shaft oeceheibrpisiongf acabgr58t s bfwitie
coupling 3150. And, the axis L2 approaches to the direction in
paral | el wi rhsphet abd stld Hopathenabndbeciire&4(f okt et%vol ving the

t th f. At this tinme, .the fl ti 3150j .is d t ed
oo he othiioh dorts BEssnO A RO eS| 108 TRECKSRE com act -
state. , d, finally,.._t i Ay i

E}l‘é@ﬁéﬁ aE;‘ W]t%lérgcﬁ g?hgr&emq:letﬁ% OF! Bl B,

substanti al
such as the rubber and the elastomer, or the elastic

10 materials, such as the sponge and the flat spring, are
suitable. This is because, the inclination of the axis
1.2 can be maintained by the frictional force, the
elastic force, and so on.

Referring to Figure 38, the engaging operation

15 (a part of mounting and dismounting operation of the
cartridge) for engaging the coupling 3150 with the
drive shaft 180 will be described. Figures 38 (al) and
(bly illustrate the state immediafely before the
engagement, and Figure 38 {a2) and (b2) illustrate the

20 state of the completion of the engagement.

As shown in Figure 38 (al) and Figure 38 (bl),
the axis L2 of the coupling 3150 inclines toward the
downstream (retracted position) with xrespect to the
rotational direction X4 relative to the axis Ll

25 beforehand by the force of the locking member 3159.
(pre-engagement angular position). By this inclination

of the coupling 3150, by, in the direction of the axis



And, the coupling 3150 is in the waiting (stand-by) state for
transmtting the rotational force 25(Figure 38 (a2), (b2))
(rotational force transmtting angular position). Simlarly to
enbodi ment 1, the rotary C swings 1 about a swing center axis and
contacts the developing roller 110 to the photosensitive drum 107.
And, the rotational force of the notor 64 is transmtted to the
coupling 3150, the pin 155, the devel opnent shaft 153, 5 and the
devel oping roller 110 through the drive shaft 180. The axis L2 is

substanti al by copaxighy ¢ idad e i@t Sekpedtr i fgidiendiitdtigon. For this
reason, the Tocking menber 3159 is not contacted with the coupling

3150 and dogs raetibRf | Eeas e ddreidhi Be50A1 the dbsoupld fye3150.
After the image formation finishes, the rotary C swings in the
opposi te di rrectirddganidéehel aeivel opildgrd oblée Than s e ifeom t he
phot osensitive drum 107. And then, in order to carry out the ipmage
fornati on 15hedt fheenexd ¥t ARE: r BRAPTIEY rf}é’lftﬁer?%@%?ﬁti on.

[n ot her Sworgs EEnBOBBLII it SAEGTY ROUEAoED TRE" ST bengRBing “angul ar
S'hce 20 t NETGBFaF PoRM P Ehats e, S ntrsane et i o re "
drive shaft 180. In addition, at this time, .as has
been described in the foregoing, the flange portion
31503 of the coupling 150 is contacted to the locking
10 member 3159. lAnd, the inclined state of the axis L2 is
maintained by the frictional force thereof.

Thereafter, the cartridge B moves toc the
rotational direction ¥4. By this, the free end surface
180b or the free end of the pin 182 contacts to the

15 driving shaft receiving surface 3150f of the coupling
3150. 2nd, the axis L2 approaches to the direction in
parallel with the axds Ll by the contact force (force
revolving the rotary) thereof. At this time, the
flange portion 31503 is departed from the locking

20 member 3159, and becomes into the non-contact state.'

and, finally, the axis Ll and the axis L2 are
substantially co-axial with each other.

And, the coupling 3150 is in the waiting
(stand-by) state for transmitting the rotaticnal force

25 (Figure 38 (a2), (b2}) (rotational force transmitting
angular position).

Similarly to embodiment 1, the rotary C swings



Enbodi ment 1 (Figure 25), the description is onitted for sinplicity.
In a?ﬂ;}ggn,tﬁg ;Qe tLge }hehrotary C carries out one ful
ggXﬁstrean{in t he Litatignaf gi?ggf:gﬂgXESbilﬁgshgaLIRSZn;?m?;doEE:r
words, the coupling 3150 is noved fre the disengagi ng angul ar 104
position to the pre-engagenment angul ar position by way of the
rotational force transmtting angular position. By doing so, the
flange portion 3150j contacts to the |ocking nmenmber 3159, and the 5
el i nod st aPevSI at e B KL S548 ALY FRAE =TGR g REROr 50
Fot o o, REATAPLEEdL O TR RSB Bl W o et veer
assuredly. rotational force of the motor 64 is transmitted to the
coupling 3150, the pin 155, the development shaft 153,
5 and the developing roller 110 through the drive shaft
180. The axis L2 is substantially co-axial with the
axis Ll during the rotation. For this reason, the
locking member 3159 is not contacted with the coupling
3150 and does not influence on the drive of the
10 coupling 3150.
After the image formation finishes, the rotary
C swings in the opposite direction and the developing
roller 110 spaces from the photosensitive drum 107.
And then, in order to carry out the image formation
15 for the next coior, the rotary C begins the revolution.
In that case, the coupling 3150 disengages from the
drive shaft 180. In other words, the coupling 3130 is
moved to the disengaging angular position from the
rotational force transmitting angular position. Since
20 the operation in that case i1s the same as that of
Embodiment 1 (Figure 25), the description is omitted
for simplicity.
In addition, by the time the rotary C carries
out one full revolution, the axis L2 of the coupling
25 3150 inclines toward the downstream in the rotational

direction X4 by unshown means. In other words, the

coupling 3150 is moved from the disengaging angular



In the present enbodi ment, the |ocking nenber 3159 is pasted at the
upstreammost side of the inner surface 3157i of the supporting nenber
wWth respect to the rotational direction X4. However, this is not 15
inevitable. For exanple, what is necggsary is the position where the
inclined state thereof can be maintained when the axis L2 is

i ncl i ned. The | ocki ng menber 3159 has been descri bed as
contacting with the flange portion (Figure 38bl) 3150 20(Figure
38bl). However, the contact position may be the driven portion 3150a
(Figure 38b%zsition to thd prihiesgegboehtrenigular bosghipn haswdieen
descri bed that the | ocking nenber is a separate nenber, this is not

i nevi t abl e. oFothexepdte onatl My cbetmaherit PBd @neylar] POoi o1 he
supporting nenber 3157 (2 color nolding, for exanple), and the
supporting Benbein®IBT e BdaaurebrFylehnt idleFTE3EhE EBubtfng 3150

in 105 place of the | ocking nmenb rﬁgégg%%f{ﬂe4Ig%a%%rfgcghgf t he

coupl i ng mayoBklreurHEITEd Flor it RES he “coefTi ¢ ent of
friction. , . In qu%EQQ gJ,t hough it has been described 5
that the®| oERFPRYIPEMTR™ S paSf&d on the devel opment supporting

menber 3157, it nayAth§§y$£@ﬁmhescribed hereinbefore, the
inclined state of the axis L2 is maintained by the
locking member 3159 pasted on the supporting member
3157. By this, the engagement between the coupling and
10 the drive shaft is éstablished much more assuredly.

In the present embodiment, the locking member
3159 is pasted at the upstreammost side of the inner
surface 31571 of the supporting member with respect to
the rotational direction X4. However, this is not

15 inevitable. For example, what is necessary is the
position where the inclined state thereof can be
maintained when the axis L2 is inclined.

The locking member 3159 has been described as
contacting with the flange portion (Figufe 38b1) 3150j

20 (Figure 38b1). However, the contact position may be
the driven portion 3150a (Figure 38bl).

Tn this embodiment, although it has been
described that the locking member is a separate member,
+his is not inevitable. For example, it may be molded

25 integrally with the supporting member 3157 {2 color
molding, for example), ahd the supporting member 3157

ﬁay be directly contacted to the coupling 3130 in



if it is a menber fixed on the cartridge B. Enbodi nent 3: 10Referring
to Figure 39-Figure 42, a third enbodi nent of the present invention
w Il be described. The description will be made as to neans for
inclining the axis L2 relative to the axis LI. As shown in Figure 39
(perspective view), a 15 coupling pr&¥%sing nenber peculiar to the
present enbodi nent is nmounted to the supporting nmenber. Figure 40 is
a perspective view illustrating the coupling pressing nenber. Figure
41 is an enlarged perspective view of the major part of the driving

side of the 20 cartridge. Fi.qure 42 is er spec e

i | 1ustratinglefe hddyi c&ﬁ%ﬁa??%%eﬁn%ﬁgﬂloﬁgft%%%}ﬁﬁeéagﬁiqgnal Vi ew

of the coupljng. . i F QU =39 ncSBEEBTJo B UPROrti ng
ShASoupiing, s, B3, SORMELHL AL e ncsauno:

portions 41 v d on the inner 25 surface 4157i of

t he supporthgg gggggﬁ:Qﬁpngb@goﬁenber) 4157. In addition, the coi
parts 4159b, 55 c of torsion coil springs (coupling urging nenbers)

4159 106 are nount g 4&ditheorsuppabicngl porhaorzesr] sPetribeg7e2. And,
as shown in Figure 40, a contact portion 4159a of the urging nenber
4159 congactaatotihdel arliiren meobeirodl2d50a mFeb P rathPange portion

4150] of the coupling _ , .
development supporting member 3157, 1t may be anything

if it is a member fixed on the cartridge B.

Embodiment 3:
10 Referring to Figure 39-Figure 42,.a third
embodiment of the present invention will be described.
The description will be made as to means for
inclining the axis L2 relative to the axis L1.
As shown in Figure 39 (perspective view), a
15 coupling pressing member peculiar to the present
embodiment is mounted to the supporting member. Figure
40 is a perspective view illustrating the coupling
pressing member. Figure 41 is an enlarged perspective
view of the major part of the driving side cof the
20 cartridge. Figure 42 is a perspective view
illustrating the engaging operation and a longitudinal
sectional view of the coupling.
As shown in Figure 39, spring supporting
portions 4157el, 4157e2 are provided on the inner
25 surface 41571 of the supporting member {mounting
member) 4157. In addition, the coil parts 4158b, 415%c

of torsion coil springs (coupling urging members) 4159



5 4150. The spring 4159 is twisted to produce an elastic force. By
this, the axis L2 of the coupling 4150 is inclined relative to the
axis Li (Figure 41, pre-engagenent angul ar position). The contact
position of the urging nenber 4159 tqy4 he flange portion 4150] is 10
set downstream of the center of the devel opnent shaft 153 with
respect to the rotational direction X4. For this reason, the axis
(L2) is inclined relative to the axis (L1) so that the driven portion
4150a side is directed to the downstreamw th respect to the 15

rotational dideegbiafefXdd.the supportihg phetpoeseitSimihodilhéat,;

al though the torsion coil spring is used as the urgi ng nmenber

(el astic matewiakk, shhivs is Figuienddi t abcentTae rewtimdardd %R R can
produce the elastic forces, such as 20 for exanple,, |eaf springs,
rubber, and t&gomge;ingsnerlber A1l3owonsActsntsr ber Lol YHePCRE Phe axis

L2, a certain anount of stroke is require her ef or e, er which
can provi de 44983sEidRe°F s2 del AT HIPE T PﬁnagaPE?o%f ﬁh? Y Pﬁﬁg

e sp

supporting Qﬁ%@iOnfﬁ%ggﬁ%ﬁﬁﬁé&5@1§Zegw9§tégeUﬁgﬂﬁg{ lNgnMeReF i 4157

and the coil rts ¢ function as t ention rib for the

coupling desglfed @%t{hfsgsp&@ al@sERDOZE MeR chQ iho( BiLgOr €59,
Figure 12). 'Referring to Figure 42, the engagi ng operation
inclined relative to the axis L1 (Figure 41, pre-
engagement angular position). The contact position of
the urging member 4159 to the flange portion 4150j is
10 set downstream of the center of the development shaft
153 with respect to the rotational direction X4. For
this reason, the axis (L2) is inclined relative to the
axis (L1) so that the driven portion 4150a side is
directed to the downstream with respect to the
15 rofational direction (X4).

In the present embodiment, although the
torsion coil spring is used as the urging member
(elastic material), this is not inevitable. The any
means which can produce the elastic forces, such as

20 for example, leaf springs, rubber, and sponge, is
usable. However, in order to incline the axis L2, a
certain amount of stroke is required. Therefore, a
member which can provide the stroke is desirable.

Tn addition, the spring supporting portions

25  4157el, 4157e2 of the supporting member 4157 and the

coil parts 415%b, 4159¢ function as the retention rib

for the coupling described with respect to Embodiment



(a part of rotating operation of the rotary) between the coupling
4150 and the drive shaft 180 will be 5 described. (al) and (bl) in
Figure 42 are views immedi ately before the engagenent, and (a2) and
(b2) in Figure 42 illustrate the state where the engagenent has
conpleted. (a3) and (b3) in Figure 4MW7are views in the state where
t he engagenent has been rel eased, and 10(a4) and (b4) in Figure 42
are views in the state where the axis L2 inclines toward the
downstream with respect to the rotational direction X4 again.

In the state éretreatin position of the coupling 4150) of Figs. 42
(al) and 421(kFigurhie® afiigurs £3)thereof is beforehand inclined

toward the downst reag]]g&%%%ecsdp%t 42 the {19% %ﬂg%g;g.:ngqio'b@%{%h X4

relative to the axi§ -engagement ~angurl ar ioh). Thus, the

coupling 4150 is_incli o i | On the 9id eekken) obeti@raxi s Li,
the downstr SnPiﬁéf%%éﬁg%gl§§sﬁpkgﬁt£€%6%§ with resgécteto t he

rotational djrection ¢ 415 Qs kRBedrife thefaansoi dgel (lkevel opi ng
roller) side beyond the drive shaft free- end 180b3. In addition, the
upstreamfrggsendbeasi tiaan 4250421 Wwiirh Fespect2t are heigvwst at i onal
direction X4 is 25 positioned beyond the pin 182 side fromthe drive
shaft free- ented88b3ly e ftivethRoedgageBeMas Bk adésehfib

her ei nbefore, the flange portion 4150 is 108
in Figure 4? ifiustrate thejstate é%ere the engagement

has completed. (a3) and (b3) in Figure 42 are views in
the state where the engagement has been released, and
10 {a4} and (b4) in Figure 42 are views in the state
where the axis L2 inclines towaxd the downstream with
respect to the rotational direction X4 again.
In the state (retreating position of the
coupling 4150) of Figs. 42 {al) and 42 (bl), the axis
15 12 thereof is beforehand inclined toward the
downstream with respect to the rotational direction X4
relative to the axis L1l (pre-engagement angular
position). Thus, the coupling 4150 is inclined.' By
this, in the direction of the axis L1, the downstream
20 free end position 4150A1 with respect to the
rotational direction ¥4 is positicned in the cartridge
(developing rollexr) side beyond the drive shaft free-
end 180b3. In addition, the upstream free end position
4150A2 with respect to the rotational direction X4 is
25 positioned beyond the pin 182 side from the drive
shaft free-end 180b3. In other words, as has been

described hereinbefore, the flange portion 41507 is



pressed by the urging nmenber 4159. For this reason, the axis L2 is
inclined relative to the axis Li by the urging force. Thereafter, the
cartridge B noves in the 5 rotational direction X4. By this, the free
end surface 180b or the free end of the pin 182 contacts to the
driving shaft receiving surface 4150f of the coupling 4150. And, the
axi s L2 approaches to the angle in parallel with the axis Li by the
contact force (force 10 of rotating the rotary). Sinultaneously, the
flange portion 4150 and the urging spring 4159 contact with each
other. By thjiSssthepsPEhd0.Aiafy inferibairsyedot 0 Harcrease rehsompnent .
Finally, the axis Li"and the axis L2 becone 15 substantially co-axi al
with each otdper axapdnz hes couplimgl 4E3@tivei hot Hee rai ildn WatBficy
state (Figure 42 (a2), (b2)). (rotational force transmtting angul ar
position). Simjihagrfyrte. enbodi nent 1, the rotational 20 force is
transmtted to the coupling 4150, the pin 155 the developnent shaft
153, and the develoﬁﬁﬁgeﬁégﬁér he twF % re™8rFie8natt 180 from

the coupPi ngFE80°HE S RETETRETB Pt necY o AT ort T adver 1 FU3e the.
driving torgue,of the MLOL G44NB8 Wil LbeNkonBsgia.td henetoupl i ng
gn precision.

' driving shaft receiving surface 4150f of the coupling
4150. BAnd, the axis L2 approaches to the angle in
parallel with the axis L1 by the contact force (force

10 of rotating the rotary}.

Simultaneously, the flange portion 4150j and
the urging spring 4158 contact with each other. By
this, the spring 4159 is twisted to increase the
moment. Finally, the axis L1 and the axis L2 become

15 substantially co-axial with each other, and the
coupling 4150 is in the rotation latency state (Figure
42 (a2?), (b2)). (rotational force transmitting angular.
position).

Similarly to embodiment 1, the rotational

20 force is transmitted to the coupling 4150, the pin 155,
the development shaft 153, and the developing roller
110 through the drive shaft 180 from the motor 64. The
urging force of the urging member 4159 applies to the
coupling 4150 at the time of the rotation. However, if

25 the driving torgue of the motor 64 has a sufficient

margin, the coupling 41350 will rotate with high

precision.



109 Wien the rotary further revolves, the coupling 4150 wl |
separate fromthe drive shaft 180 as shown in Figure 42 (a3) and
(b3). In other words, the free end spherical surface 180b of the
drive shaft 180 5 pushes the driving shaft receiving surface 4150f of
the coupling. By this, the axis L2 iA# ines toward the opposite
direction (opposite direction fromthe rotational direction X4) with
respect to the axis LI (disengagi ng angular position). By doing so,
the 3.0 urging nenber 4159 is further twi sted so that. the urging

force (elastic force) further .increases. Faqr i S.r 0 ; t he
coupl i ng 4150 disenaéaﬁst??cﬁﬂﬁﬁﬁ¥ ggfggeghg?Yégké%’ ﬁﬁ%zgfﬁgiﬁggis
again incli in.1the rotational difecti | algipv Hg axi s Li
by 15 the u?Sgng%%n<§$3ﬁf%ﬁﬁe%gfgiEégn%f erxﬁfggl?gpe?gigzgenent
angul ar positi 9}2 uFd G edAy(adk (bB4)) .1rBpthbirswoeden tie tiheereans
for inclining t % axis L2 toward the pre-engagenent angul ar position
by the tinechhesghévecahafirik8@ asdbt be coapliing 4bE@tat80again 20
coupl ed by the revolution of the rotary C with each other is not
provi deds paptishab athy , ditiheirdr ishe fshageceigtnarmhafiecc4dpPEngt 4150 are
connect abl e (engageabl e) with each other. As has_been descr'q:d
her ei nbef or &het heunt ity B3 £B18f {6t A5y Wehe NGy RT ‘h%‘“%ﬂ;%@i f{“fsg

rovi ded on the . . .
P opposite direction (opposite direction from the

rotational direction X4) with respect to the axis Ll
(disengaging angular position). By doing so, the

10 urging member 4159 is further twisted so that the
urging force (elastic force) further increases. For
this reason, after the coupling 4150 disengages from
the drive shaft 180, the axis L2 is again inclined in
the rotational direction X4 relative to the axis L1 by

15 the urging force of the urging member 4159 (pre-
engagement angular position, Figure42 (ad), (b4}). By
this, even if the means for inclining the axis L2
toward the pre-engagement angular position by the time
the drive shaft 180 and the coupling 4150 are again

20 coupled by the revolution of the rotary C with each
other is not provided particularly, the'drive shaft
180 and the coupling 4150 are connectable (engageable}
with each other.

As has been described hereinbefore, the urging

25 is effected by the urging member 4159 provided on the

supporting member 4157. By this, the axis L2 is

inclined relative to the axis L1l. Therefore, the



supporting nmenber 4157. By this, the axis L2 is inclined relative to
the axis LlI. Therefore, the 110 inclined state of the coupling 4150
is mai ntained assuredly and the engagenent (coupling) between the
coupling 4150 and the drive shaft 18Q,js ensured. The position of the
urging nenber in the 5 present enbodinment is not restrictive. For
exanple, it may be another position on the supporting nenber 4157, or
may be a nenber other than such a nenber. In addition, the
urging direction of the urging nenber 4159 is the sanme as the
direction of,thend® sdte Wf, thet cofiplheg akis iz madhiaésedn t he
predeterm ned direction, it may be any direction. In

addi tion, thesenedly zimy thesiengegenént hecanryiimg ) mbrbErPeR159Si s t he
position of the flange portion 4150j, but if the axis L2 inclines
toward the t5uptbuetblifi mad dbeedri®n, shafteyfbeafPsBoEftion of the

coupl i ng. E"bOd'”En%h§:p£§£§¥gﬂ'% %%th %5%g4%é£%é¥”f%.% o the fourth

s present embodiment is not restrictive. For example, it
may be another position on the supporting member 4157,
or may be a member other than such a member.

Tn addition, the urging direction of the
urging member 4159 is the same as the direction of the

10 axis L1, but if the axis L2 inclines in the
predetermined direction, it may be any direction.

In addition, the energizing position of the
urging member 4159 is the position of the flange
portion 4150j, but if the axis L2 inclines toward the

15 predetermined direction, it may be any position of the

coupling.

Embodiment 4:
Referring to Figure 43-Figure 46, , the fourth
20 eﬁbodiment of the present invention will be described.
The means for inclining the axis L2 with
respect to the axis L1 will be described.
Figure 43 is an exploded perspective view
illustrating the state before the assembly of the
25 major members of the developing cartridge. Figure 44
is an enlarged side view of the driving side of the

cartridge. Figure 45 is a longitudinal sectional view



20 enbodi nent of the present invention will be described. The neans
for inclining the axis L2 with respect to the axis LI wll be
described. Figure 43 is an expl oded perspective view illustrating the
state before the assenbly of the 25 najor nmenbers of the devel opi ng
cartridge. Figure 44 is an enlarged &ilde view of the driving side of
the cartridge. Figure 45 is a longitudinal sectional view 111 which
schematically illustrates the structure for the axis L2 to incline.
Figure 46 is the drive shaft and a | ongitudi nal sectional view
illustrating the engaging operation_between the coupling. 3SAs shown
in Figure 4¥hagh Eripmatanlly &gﬁBPFﬁ@t?%c g’ %@ﬁgg?65ﬁgﬁajr%

provided on_the ﬁggg%ogécqgn@nbnﬁ%&f@% ii@&ﬁ@”@ﬂw}e S%i?a?ft Waanat he

supporting A&nbe § - asse in the direction the axis Li,

while a_pary gbi gubackd NLihage 10y SbTkdeole ialy ehet Bigdgiaid ng

menber 5157k ‘contacts with the inclined surface 5150m of the coupling

5150, the papkr8Rgagssetiddn the wpperisyrface 5150 1 of a flange
portion 5150j. At this tinme, the flange portion 5150 is nmounted with
pl ay (angle al pha 48p betweem |kickineg 485asdr FagwrS¥57k® and circul ar
colum portion of the devel opnent shaft 153 153a. Even when the

di mensi onal cbopéiaackscling membsupbiAgk 51SErIHeleseari Age menber 5157,

and the devel opnent shaft 153 vary, the flang rti.on 5150j 1 can
| ock assur edpPrestine W%@?ﬁ%dmoun%mg membe ) SI57. | When Y

supporting member 5157 is assembled in the direction
of the axis L1, while a part of a locking surface

10 5157kl of an of the locking member 5157k contacts with
the inclined surface 5150m of the coupling 5150, the
part engages with the upper surface 5150j1 of a flange
portion 5150j. At this time, the flange portion 5150j
is mounted with play (angle alpha 49) between locking

15 surface 5157kl and circular column portion of the
development shaft 153 153a. Even when the dimensional
tolerances of the coupling 5150, the bearing member
5157, and the development shaft 153 vary, the flange
portion 5150j1 can lock assuredly to the locking

20 portion 5157kl of the bearing member 5157 by providing
this play (angle alpha 49).

And, as shown in Figure 45 (a), the axis L2 is
inclined so that the driven portion 5150a side faces
the downstream with respect to the rotatiocnal

25 direction X4 relative to the axis L1l. In addition,
since the flange portion 5150] extends over the full-

circumference, it can be mounted regardless of the



20 portion 5157kl of the bearing menber 5157 by providing this play
(angl e al pha 49). And, as shown in Figure 45 (a), the axis
L2 is inclined so that the driven portion 5150a side faces the
downstream with respect to the rotati;pnal 25 direction X4 relative to
the axis LI. In addition, since the ﬁﬁgnge portion 5150] extends over
the full- circunference, it can be nounted regardless of the 112
phase of the coupling 5150. Furthernore, as has been described with
respect to Enbodinment 1, the coupling is pivotable in the rotational
direction X4nhyet B tREUEREPTihP@IS0QN BlSTerincore,5857has heen
addition, in 5 this enbodi ment, the |ocking menber 5157k is provided
at the downsiekeatipedt wpolsi téspedn tch&mbetiangohal - dilre Ve 114,

As wi ||l be described hereinafter, as shown in Figure 45 &%%, in the
state of beiisgpivobngagehenthaoratiationgd diroetshartd 30,5 Che f1 ange

portion 5150] is released fromthe | ocki er. 5157k. .ln ition,
the coupl i nge5raetings PEELIPRMINE ook 3353553 ot @%@?E?oPhaﬂg
assenbl i ng the supporting menber, 5157, h ' 15Q4 S not
able to Be F%Féiﬁ@ Opﬁm?ﬁg’l ?ﬁ%*%%éé’ﬁ@ggg% ?%g?ggkiﬁ%gébortion

5150b of the. coypl g L5 pushed BodidQlonadd $ReORofA R0l ection of
an arrow le‘of%%lgure Eg %@@?. gi this, the coupling 5150 will nount
easily (Fioyie<42:68) ka.Referring to Figure 46" the engaging
As will be described hereinafter, as shown in
Figure 45 (b), in the state of being in engagement
10 with the drive shaft 180, the flange portion 51507 is
released from the locking member 5157k. In addition,
the coupling 5150 is free from the locking portion
5157k. In assembling the supporting member 5157, when
the coupling 5150 is not able to be retained in the
15 inclined state, the driving portion 5150b of the
coupling is pushed by tool and so on (the direction of
an arrow X14 of Figure 45 (b)). By this, the coupling
5150 will mount easily (Figure 45 (a)).
Referring to Figure 46, , the engaging
20 operation (a part of rotary rotating operation)
between the coupling 5150 and the drive shaft 180 will
be described. Figure 46 (a) shows a view immediately
before the engagement, and (b) is a view after a part
of coupling 5150 passes the drive shaft 180. In
»5 addition, (¢) illustrates the state where the
inclination of the coﬁpling 5150 is released by the

drive shaft 180, and (d) illustrates the engaged state.



20 operation (a part of rotary rotating operation) b

coupling 5150 and the drive shaft 180 aﬁIF be deslrigégéegignse 46
(a) shows a view imedi ately before the engagenent, and (b) is a view
after a part of coupling 5150 passes the drive shaft 180. In 25
addition, (c) illustrates the state wWere the inclination of the
coupling 5150 is rel eased by the drive shaft 180, and (d) illustrates
the engaged state. 113 In the state of Figure 46 (a) and (b), the
coupling 5150 takes a retreating position, where the axis L2 t her eof

is_inc!ined bef orehand to the rotational directi i
axis Li (pre- 5 engagéﬁﬁhﬁtéﬁﬁuPSer%%¥?iﬂ%)éﬁTﬁggdgéhgftgghysr;g 223

posi tion 5150A1 Mﬁtgﬁg%sgggt to the r.9t, nak tdLp ecih o Xt akes a

. . t |
position cl &y C ?%d%erifﬁéeJéF% ing rol{er) than the drive

shaft free-end 18003 by thesiclinatd ok freh i
D adcegpthag 5150. In 10
addition, tRe-Upt reSmFres end position 5150A2 mﬁf% rgspect to the

rotational gdirection %4rkstPosi ki onethiive he pha d82s side(Fneom th
drive shaft ?ree-end 180b3. At this tinme, as has been descri bed ©

her ei nbef or gngd fenddtangeupart bosi bl . | heodewrsietram fr5et RBY| ocki ng
surface 5157k1 of the locking portion 5157k, and, as for the '
coupl i ng, thesiinodi Fddodfavéthsraapetiaiiedhe zotatfonal

direction X4 takes a position closer to the cartridge
B {(developing roller) than the drive shaft free-end
180b3 by the inclination of the coupling 5150. In
10 addition, the upstream free end position 5150A2 with
respect to the rotational airection X4 is positioned
in the pin 182 side from the drive shaft free-end
180b3; At this time, as has been described
hereinbefore, the flange portion 51507 is contacted to
15  the locking surface 5157kl of the iocking portion
5157%, and, as for the coupling, the inclined state is
maintained.
Thereafter, as shown in (c}, the cartridge B
moves in the rotational direction X4. By this, tapered
20 driving shaft receiving surface 5150f of the coupling
5150 or driven projection 5150d contacts to the free
end portion 180b of the drive shaft 180, or the pin
182. The flange portion 5150j separates from the
locking surface 5157kl by the force by the contact. By
25 this, the lock relative to the supporting member 5157
of the coupling 5150 is released. And, in response to

the rotation of the rotary C, the coupling is inclined



Thereafter, as shown in (c), the cartridge B noves in the rotational
direction X4. By this, tapered 20 driving shaft receiving surface
5150f of the coupling 5150 or driven projection 5150d contacts to the
free end portion 180b of the drive sq%jt 180, or the pin 182. The

fl ange portion 5150] separates fromthe | ocking surface 5157kl by the
force by the contact. By 25 this, the lock relative to the supporting
menber 5157 of the coupling 5150 is rel eased. And, in response to the
rotation of the rotary C, the coupling is inclined 114 so that the

axis L2 becsoo”%&?%akﬁh' gl o3 hee@tias [aradfiver tohehpassiagdlof the
fl ange portion 5150j, the |ocking nenber 5157k returns tqo the

previ ous positdonrey phbearessdrimy florge pPrgacnt heSEbuptithg 5150 5
beconmes free fromthe | ocking portion 5157k. And, . finall "tf%%_shomm
in (d), theldxiingd imeabert he5aki seterivedendieuBEFaNTrAIRSY to-axi al ,
and the rotation latency state is establighed %éﬂ&gigﬁgﬁ force
transmitti rgy arrl e teedngi 6AFCE 104N af-(8r YW 1 rage T or mi ng

operation finishes, the next cartrjd hessthe dgwgl opi ng
posi tiorf FopCemiS IRRSpdEE™ %ﬂ% i%?%&§565$%§gﬁbs again. In that case,

t he coupling, 51 di sen s.fr th ri hath 1800 hstotior
: gbra?,ffwg 83 SpoNE shregy t hepdrdyies d18Re hmi

wor ds, the i's is noved to the disengagi ng angul ar

position frB 5?5 §&g§yngqghl OL6eakiansmrid ithg angakaenposition.
Since the detarl of the operation in that case is the sane as

Enbodi ment 1,{EheyreAR) ist hetditshpti orotatiomalt §85F8r sinplicity.
20In addition, by the time the rotary C carries
transmitting angular position).

10 and, after the image forming operation
finishes, the next cartridge B reaches the developing
position. For this purpose, the rotary C rotates again.
In that case, the coupling 5150 disengages from the
drive shaft 180. In other words, the coupling 5150 is

15 moved to the disengaging angular position from the
rotational force transmitting angular position. Since
the detail of the operation in that case is the same
as Embodiment 1 (Figure 25), the description is
omitted for simplicity.

20 in addition, by the time the rotary C carries
out one-full revolution, the axis L2 of the coupling
5150 inclines to the downstream with respect to the
rotational direction X4 by an unshown means. In other
words, the coupling 5150 is moved from the disengaging

25 angular position to the pre—gngagement angular

position by way of the rotational force transmitting

angular position. By doing so, the flange portion



out one-full revolution, the axis L2 of the coupli [ [

( : pling 5150 inclines to
the downstreamwi th respect to the rotational direction X4 by an
unshown means. In other words, the coupling 5150 is noved fromthe
di sengagi ng 25 angul ar position to the pre-engagenent angul ar
ng!z!on bé mgy_of the rotational foidlde transmtting angul ar

ition. By doing so, the flange portion 115 5150 contacts to the
| ocki ng nmenber 3157k, and the inclined state of thelcoupling i's

rﬁLr}ﬁ:EdeﬁggL?: . As h?s been descri bed herei nbefore, the
_ Lion o e coupling 5150 is regylated h
:ggr!ngdpogﬁgéﬂjfﬂﬁ?@Qﬁsﬁ%@t§ﬁpb88¥}mﬁ]%%%ﬁﬁf%gfggf %@d?%Fi ethe
ined state_of the coupling 5150 is | i : n 1
gssuredLy. Aﬁﬂ}lfﬁ% %Hﬁﬁbéﬁ%ﬁgebg?ﬁggﬁl hép%%ﬁp%?%ggglg éﬁd t he
rive shaft 180 is gstablished assunediynefuriderdmrecnal the Lime of

the 10 rotation, the structure that the | ocking portion 5157k does

not contact ;ta the, souPidAG B15@ 8hsOceastinuEics tie rhgubtas | |
transm ssi on o% tﬁ%grotational force. D In thisgenbodihgﬁ?d

the | ockingporhOnoSLETK frasian 6L&3kI ef purd iOPPORGMET RS
| ocking portion 15 5157k may not have the elastic portion’a q it may
be formed i mitHe shapshisf, &hei bnoyingd & atise of FRgecouPiing 10

is maintained even more assuredly. And, the engagement
between the coupling 5150 and the drive shaft 180 is
established assuredly. Furthermore, at the time of the

10 rotation, the structure that the locking portion 5157k
does not contact to the coupling 5150 also contributes
to the stabilized transmission of the rotational force.

In this embodiment, the locking portion 5157k

has an elastic portion. However, the locking portion

15 5157k may not have the elastic portion and it may be
formed in the shape of a rib by which the flange
portion of the coupling is made to deform. By this,
the similar effects are provided.

in addition, the locking portion 5157k is

20 provided at the downstreammost side with respect to
the rotational direction X4. However, the locking
portion 5157k may be any position if the axis LZ can
maintain the state of inclining to the predetermined
direction.

25 In this embodiment, the locking portion 5157k

- is constituted by a part of supporting members.

However, the locking portion 5157k may be provided in



portion of the coupling is nade to deform B i i m

( ad y this, the simlar
effects are provided. In addition, the locking portion 5157k is 20
provi ded at the downstreanmopst side with respect to the rotationa

direction X4. However, the |l ockin i iti
. ) ) _ gp ion 5157k may be an
if the axis L2 can maintain the statg of inclining ¥o t he Y posttion

predeterm ned direction. 25l n this enbodi nent, the | ocki i

_ _ , ckin ort
FlS?k is constituted by a part of supporting members. Fbmegef thgn
ocki ng portion 5157k nay be provided in 116 anot her positioh of the

supporti ng JIRARGL Qs ik 0P ben - - i
Okt By s bend Jmipeat ieighekmbban ohells rt
menber In addition, tﬁe | ocki ng portion may be a separatemﬁgﬁbe:hgln

addition, the presert exbedi oeat , tlendprenitodignend i
i - ’ 2ror IPnbod
may be inplenmented sinultaneously, and the engagenent and parment 3

. . . . + 3 t h
dlsengaglrmhduxﬂiﬂn,0ﬁ$eoﬂothengogprth@ﬂr@¢ﬁt¢%eﬁt%FR%ﬁ?t&rF@@%gﬁaft

are carried out even nore assuredly in thi :
' S case. .
In addition, theypresent eéﬁéﬁiméH%IEgggdlnent 5:

5 Embodiment 2 or Embodiment 3 may be implemented
simultaneously, and the engagement and the disengaging
operations of the coupling relative to the drive shaft

are carried out even more assuredly in this case.
|

10 Embodiment 5:
Referring to Figure 47-Figure 51,, the fifth
embodiment of the present invention will be described.
| The means for inclining the axis L2 relative
o the axis L1l will be described.

15 Figure 47 shows a view of supporting member
and rotary flange of the driving side, as seen in the
direction of the axis L1l. Figure 48 shows a view of
the members of the apparatus main assembly, as seen in
the direction of the axis L1. Figure 42 is the same as

20 Figure 48, however the locus of the coupling is added.
Figure 50 is a sectional view taken along lines S10-
$10, S11-811, S12-si2, S13-S13, §14-814 in Figure 493.

First, referring to Figure 47, the structure
for regulating the inclining direction of the coupling

25 150 will be described. The supporting member 7157
rotates integrally with the rotary C. The member 7157

is provided with regulating portions 7157h 1 or 7157h2



Referring to Figure 47-Figure 51" the fifth '

invention will be describgd. The nggﬁgd;gfn}ngri;Pﬁgp{ﬁzent
axis L2 relative to the axis LI will be described. 15Figure 47 shows
a view of supporting nmenber and rotary flange of the driving side, as
seen in the direction of the axis LI 117 gure 48 shows a vi ew of t he
nmenbers of the apparatus main assenbly, as seen in the direction
of the axis Li Figure 49 is the same as 20 Figure 48, however the

| ocus of the coupling is added. Figure 50 is a sectional view taken

along lines S10- S10, 311-S11, 312-S12, 313-31 i i
| 0, . , - 4-314
49. First, fefepeimigHaorihar Lngrin S?fedns’t ro&&yuﬁg 24t ‘%Téerl Peghf’g{?ng

SUppor t1 ng HERBEF s P ST 885 AEBtr 15wt R e Corary C The
menber 7157, 0T oMk Aed Wt hoLeguhat | §1C OjHIGNS 2 746Nt Hart iR 57h2
- outer diameter {unshown) of £he driving portion 7150b
5 of the coupling 7150 to permit the rotation of the
coupling 7150. The regulating portions 7157h1 and
7157h2 are inclined by angle of alpha 7 relative to
the rotational direction X4. By this, the coupling
7150 is pivotable to the alpha7 X5 direction with
10 respect to the rotational direction'X4.

Referring to Figure 48,, the method for
inclining the coupling 7150 will be described. In the
present embodiment, a regulation rib 1630R‘fixed to
the driving side 180 is provided. The radius of the

15 surface inside the radial direction of the rib 1630R
is gradually reduced toward the downstream portion
1630Rb from the‘upstream part 1630Ra, R-Z with respect
to the rotational direction X4. And, the radius R-1 of
this surface is selected so that it contacts and is

20 interfered by the outer periphery 7150cl of the
intermediate part 7150c of the coupling Figure 45.

When the coupling 7150 contacts with the
regulation rib 1630R, the coupling 7150 is pushed
toward the rotation axis of the rotary C. At this time,

25 the coupling 7150 is regulated by the regulating
portions 1557h 1 or 1557h2 in the movement digection.

For this reason, the coupling 7150 is inclined to the



117 for permtting the inclination, only in said one direction, of
the coupling 7150. A distance D6 between these regulating portions is
slightly larger than the outer dianmeter (unshown) of the driving
portion 7150b 5 of the coupling 7150,j0 pernmt the rotation of the
coupling 7150. The regulating portions 7157h1 and 7157h2 are inclined
by angle of alpha 7 relative to the rotational direction X4. By this,
the coupling 7150 is pivotable to the alpha7 X5 direction wth 10
respect to the rotational direction X4. Referring to Figure
48" the netggd for.dspelining the coupling 7150 will be described. In
t he present eﬁ%o iment, a regulation rib 1630R fixed to the driving
side 180 is providegh ithedad us ahet Hegide suff fidre imtsirdeTRES r adi al
direction of the rib 1630R is gradually reduced tomarﬂpﬁhe downst r eam

portion 163QRo1 f41us tite repster ¢hm pactingzoma IR eWCPHPLESPect to the
rotational direction X4. And, the radius R 1 gf this surfagg iig
sel ect ed so7ib@t iTheconnfdosrahior LHFNNEEPPEREY By  the out er

E?éhfge%_ "soch gr t%rg %@gbﬁ%ﬁgg; %%Ulgegf%a%tsg b)\%t?ﬁ’éﬁz] | N9
;i?glg;i?EeﬁkgyéﬁéﬁgﬁzkgﬁyﬁﬁgE{%%g?ﬁ%59fifhﬁ%éﬁéﬁéﬂd@&a&@ the rotation
increased until the inclination angle of the coupling
7150 becomes the engageable angle. In the present
embodimeng, the section from the position 1630Rb to
10 the position 1630Rc is located on the same radius
positions from the rotation axis of the rotary C. The
radius is indicated by R-1.
Figure 49 illustrates the locus until the
coupling 7150 engages with the drive shaft 180 along
15 the guide 1630R with the rotation of the rotary C. A
section taken along lines 510-S10-S14-S14 in Figure 49
is shown in Figure 50(a)-(e).
The coupling 7150 enters the region of the
regulation rib 1630R in the direction of X4. At this
20 time, the coupling is faced in the direction of X6
which is the substantially advancing direction, is
faced in the reverse direction of X7, or is faced in
the inbetween direction thereof. Here, the case where
the coupling 7150 faces the direction of X7 will be
25 described.
The inclining direction X5 (Figure 47) of the

coupling 7150 is angle alpha 7 relative to the



25 the coupling 7150 is regul ated by the regulating portions 1557h 1
or 1557h2 in the novenent direction. For this reason, the coupling
7150 is inclined to the 118 X5 direction. An i ncrease of
the degree of the interference will also increase the inclination of
the coupling 7150. The configurationi® the regulation rib 1630Ris 5
such that before the coupling 7150 engages with the drive shaft 180,
the anobunt of interferences is increased until the inclination angle
of the coupling 7150 becones the engageabl e angle. In the present

enbodi ment, the section fromthe position 16ﬁq:jj}ow%%nt@geposition
1630Rc i s |oetateied cheeshien rati udpdsfti Shs-trom'the rotation axis

of the rotary C, The radius.Ls indica - ks tion, tHd gure 49
illustrat esc‘?‘ll%lll%§§5 ntfFERes cto%“bﬁcﬁgm%gg é%g%%elso?/vi th the drive

shaft 180 along 15 t ui 630R W¥ thhd18 nobatk@pdnf the rotary C
A section t3ke Iéﬁ%ﬁb%F%ngggg%o-glo-814- 14npn Figure 49 is shown in

Figure 50(811-1%@%5 with respBetCespthaig a4z eitrecsisomeot egicon of the
regulation rib 1630R in the direction of X4. At this 20 tine, the
coupl i ngs i syhased d¢ n(tikeirdi B¢t i dheofga)6 Gihilehprevides detsseahtial |y
advancing direction, is faced in the reverse direction of X7, or is
faced in thehénbeipiery dilsécendnthheredilatine riphddWR e idl% t he

i 7150 f t he di ti f X7 w ' :
coupling 7150 faces rnedinestiopof Jlodidd B8 22qdseidbed

member 1630R.
|

When the rotation of the rotary C advances to
10 the S11-S11 section, the coupling 7150 and the
regulation rib 1630R contact to each other {(Figure
50b). The radius of the regulation rib 1630R is
reduced gradually. Therefore, a degree of the
interference increases with the advaﬁcement of the
15 coupling 7150.

In the position of the section S12-512, the
regulation rib 1630R pushes up the coupling 7150, and
it is co-axial with the development shaft (Figure 50c¢).
at this time, the motion of the coupling 7150 is

20 regulated by the regulation rib 1630R. In view of this,
the coupling 7150 is pivotable only in the X8
direction (only in X6 direction in the cross—sectional
position of $10-810), and cannct be inclined toward
the opposite direction X8 thereto.

25 In the cross-sectional S13-S513 position, the
degree of the interference of the coupling relative to

the regulation rib 1630R increases. Tn view of this,



The inclining direction X5 (Figure 47) of the coupling 7150

alpha 7 relative to the 119 rotationél directionpx4.g|n viemfo?ngle
this, when the coupling 7150 inclines toward the X7 direction, the
driven portion 7150a of the coupling gutwardly inclines with }espect
to the radial direction of the 5 rotary C (Figure 47). The gap Gl is
provi ded between the coupling 7150 and the regulation rib 1630R in
the place where it enters the range of the regul ation menber 1630R
When the rotation of the rotary C advances to 10 the 511-Sl11 secti on,

the coupl i ng, 2150, 5ndhd e stegel phibpedrig BH30R cdit 4680Ro @adh

(Fi gure 50b). The radfis of thegregulai?oéﬁrib 1630R i s reducedOther
gradual | y. Jherefesdly ardadned ofi the dhtestimrernde*Ond¥Bases with the
advancenent of the 15 coupling 7150. In the (tion of the
section 512d5tacttdme imgﬂkaﬁﬁ@ﬁipﬂb51%3@¢gbu@%%%”ﬁbSthgigUpling
7150, and it is co-axial with the devel opment shaft (Figure 50c). At
this tinme, fheenerya¥eint REINGESI PRILITAS® is 20 regul ated by the

r i i i ; . . .
onl'y in The X8 diredfi BRLEORS TN K5 dOFacti onet n Che &1 ChriBecti onal
the coupling becomes co-axial with the drive shaft 180
: (514-514 section position). BY this, the coupling 7150
can be engaged with the drive shaft 180 through the
operation similgr to Embodiment 1 (rotational force
10 transmitting angular position).
Thereafter, after the image formation finishes,
the coupling 7150 is disengaged from the drive shaft
180, so that, it is a series of operations are
finished (sinée the disengaging operation is the same
15 as those of the foregoing embodiments, the description
is omitted for simplicity). This operation is repeated
for every image formation.
In order for the coupling to interfere with
the regulation rib, the coupling is contacted to it
20 from the outside with respect to the radial direction,
and inclines the coupling thereby. However, it is
requlated such that the angle alpha 7 (in Figure 47
the ¥5 direction) of the regulating portions 1557h 1
or 1557h2 are line-symmetrical with respect the
25 tangential direction (the X4 direction}. By this, the
same operation is cérried-out when the regulation rib

1630R is contacted from the radial inside.



position of S10-510), and cannot be inclined toward the opposite
direction X8 thereto. 25In the cross-sectional S13-513 position, the
degree of the interference of the coupling relative to the regulation
rib 1630R increases. In view of this, 120 the coupling 7150 is
pushed up by the rib 1630R, and is fé?lcedly inclined in the direction
of X9 (X8 direction in the section S12-S12) (Figure 50 (d)).
(pre-engagenent angul ar position). 5ln this state, the rotary Cis
rotated until the coupling becones co-axial with the drive shaft 180
(S14-S14 section position). By this, the coupling 7 be engaged
with the drive shaffhagRtiidgghrha %%J%rré‘?elcgﬁosi%r% %ggvtgo Enbodi ment
1 (rotational force 10 transm.fti X LhROSHLL Py phhemeafter,
after the i$&ﬁﬂa?qﬁ'ﬁﬁfﬁgﬁlfﬁz%gﬂéggfﬁﬁgy%guSling %150gi§bdi$engaged
from the drive shallo 180 (80 Lbabidd 11%0n penieseghlaopat ali ons are

finished (since e di sengagi ng operation is the sanme 15 as those of
the fpr?90iQﬂeeﬂgﬂﬁkﬁﬁﬁ%§ribhﬁ6gﬁ§crE@thﬁmsisthmﬁ¢¢&njnamuctlon.
sinplicity). This operation is repeated for every inmage formation. In
order foy the epuplddigitdgel pterberacoungiished.
In this embodiment, the coupling may be
assuredly slid along the rib by applying the force to
the coupling with the spring and so on.
In addition, it is moved on the guide rib
10 through an intermediate part 7150c of the coupling.
However, if the inclination of the coupling is
possible, it may move on the guide rib through the
position other than the intermediate part.
In adaition, the present embodiment,
15 Embodiment 2 or Embodiment 3, or Embodiment 4 may be
implemented simultaneously, and 1in such a case,

Engagement and disengagement operations of the

coupling can be ensured.

20 Embodiment 6:

Referring to Figure 51-Figure 52,, the sixth
embodiment of the present invention will be described.
In this embodiment, the.configuration of
another coupling is employed.
25 Figure 51 is an illustration of the coupling
which is the main constituent-elements of the present

embodiment. Figure 52 is a longitudinal sectional view



the regulation rib, the coupling is contacted to it 20 fromthe
outside with respect to the radial direction, and inclines the
coupling thereby. However, it is regulated such that the angle al pha
7 (in Figure 47 the X5 direction) of ;the regulating portions 1557h 1
or 1557h2 are line-symetrical with respect the 25 tangenti al
direction (the X4 direction). By this, the sane operation is
carried.out when the regulation rib 1630R is contacted fromthe
radial inside. 121 The cartridge does not need to be provided with
t he mechani M@k rhR¢hynkRgadde LRl bnd byataebefémntdts on of the
coupling 7150 being regulated by the regulation rib 1630R By this,
the cost reduyctigementobethect attiriedgbadanobethe carpt Fated main

In this enbodinent, the coupling may be assuredly slid along the rib
by appl yi ng assentdycentlothhiec@diipiiang with the spring and so on. In
addition, it is nmoved on the guide rib 10 thraqugh i nternedi ate
part 7150c of the cdufiSitngrefEhEYRY,tT FidES %grrngﬁ?on of the

coupling is possible, ,it ve on it i r.j:Q 1t hy.0 .
positionSOtHEFﬁ?ﬁgﬁaFﬁBHig?gFﬁgd?%E%:ﬁgfﬁgﬂiﬁﬁh Jﬁﬁi%%,wgﬁgggﬁggent
embodi rent, (15, Fbadi nent (o0r Fnbod] mRNknd, cBlpEnhofi seniech may be

i npl enent ed Si aneously, and in such a case, Engagenent and

di sengagenment, . fpeial ppsrafut hea Goupdanplyasibe, ensgues. 520b)
Enbodi nent 6:

shows a view of the coupling, as seen from the
|

developing roller side, and Figure 51 (c) is a

10 sectional view takeﬁ along S54-54 in Figure 51 {a).

The coupling 8150 is generally cylindrical.

As shown in Figure 51 {c) the coupling 8150 has a
drive shaft insertion opening portion 8150m and a
development shaft insertion opening portion 8150p for

15 receiving the rotational force from the drive shaft of
the apparatus main assembly. The opening 8150m is
provided with a tapered driving shaft receiving
surface 8150f. On the cylindrical inner surface, a
plurality of driven projections 8150d (8150d 1 or

20 8150d 2 or 8150d3, 8150d4} in the form of ribs are
disposed. In addition, in Figure 51 (a), a rotational
force transmitting surface (rotational force receiving
portion) 8150el-e4 is provided downstream of the
projection 8150d with respect to Ehe clockwise

55 direction. And, the rotational force {driving force)
is transmitted by the contact of the pin 182 of the

drive shaft 180 to the transmitting surface 8150el-ed



Referring to Figure 51-Figure 52" the sixth enbodi ment of the present
invention will be described. In this enbodi nent, the
configuration of another coupling is enployed. 25Figure 51 is an
illustration of the coupling which is the nain constituent-el enents
of the present enbodi nent. Figure 5213% a | ongitudinal sectional view
122 illustrating engaged state and state before the engagenent

bet ween drive shaft of the apparatus nmain assenbly and the coupling.
First, referring to Figure 51" the 5 configuration of the coupling
per se will be described. Fi% re 51 (a) shows a view of the coupling,
as seenf r ontehEhappatRtY ﬁ&iﬁ'assenbly side, Figure 51 (b) shows a

vi ew of the couplin as_seen f th b NGk ] tdeg, and

Figure 51 (c) is a %Bes%%??%ﬁ%ﬁh$?gwggaggﬁgg.%%gggﬁ?gh%?ﬁgFigure 51

(a). Teze;Qﬁméﬁﬁugédylnﬁlégrf§cge@ﬁg@ﬂ|§&miﬂbkmgt'Qai- As shown
c

in Figure 5 e coupling 8150 has a drive shaft insertion
openi ng por 3ant 84ROM BNt A ideivebapnemie shafifdaes ést poavogehi ng
portion 8150p for 15 receiving the rotational force fromthe drive
shaft of st heiappanat usb-FEike asegrbt yonThel hendi wg 8150887+ s Iprovi ded
with a tapered driving shaft receiving surface 8150f. _On the

cyl i ndri cal addnbiosurimdaigureplS@r 4P) 1§ bYaRmAeringr §fEEEFons 8150d

8150d 1 or , .
( (rotational force transmitting portion) 8150h 1 or

8150h2 is provided in an upstream position of the
|
development drive standby opening 81509 1 or B8150g2
10 with respect to clockwise direction.
Referring to Figure 52, the description will
be made about the engaging operation of the coupling.
Figure 52 (a) is a sectional view illustrating
a state before engaging with the drive shaft 180 after
15 the movements of the development shaft 180 and the
coupling 8150 in the rotational direction X4. The axis
1,2 inclines to the angle alpha 7 so that a downstream
free end position 8150A1 with respect to the
rotational direction X4 can pass the free end portion
20 180b. At this time, The upstream 182a and the
downstream 182b of the pin 182 maintain the engaged
state with the transmitting surface (rotational force
receiving portion) 8150h 1 or 8150h2 (Figure 51c) of
the coupling 8150.
25 Figure 52 (b) illustrates the coupling 150
having been described with respect to Embodiment 1, in

the orientation the same as Figure 52 (a). As will be



20 8150d 2 or 8150d3, 8150d4) in the formof ribs are disposed. In
addition, in Figure 51 (a), a rotational force transmtting surface
(rotational force receiving portion) 8150el-e4 is provided downstream
of the projection 8150d with respect tg the clockw se 25 direction
And, the rotational force (driving force) is transmtted by the
contact of the pin 182 of the drive shaft 180 to the transmtting
surface 8150el-e4 123 to the coupling 8150. The openi ng
8150p is provided with a tapered devel opnment bearing surface 8150!
simlarly. |uandedstémh,frichme Féghiradbbcéb) | niter asuisf &ceoifstpeovi ded 5
with the rib-like projections 8150g 1 or 8150g2. In addition, in

Fi gure 50 (b¥oupiirhsii® tiisngnsiihadeby (tlhr arigdtalelibbecd transmitting
portion) 8150h 1 or. 8150h2 is provided in an upstream position of the
devel opment PP SHAT®Y IGHERI A $3b0g BY $P1815D2 AEIaFIIEespect

to clockw se_djrection. o . geferrin to Fiqure 52, the

description WFTTCHE Thedé AP0l hd eﬁ%%gpﬁg‘5ﬁgfggpoﬁrbVéthe

COUpling'S transmission surface 8150hl is not established with
respect to rotational direction X4. In other words,
there is a gap of G7 between the pin 155 and the
transmitting surface 150hl. On the other hand, in the
present embodiment, the couéling 8150 has the contact

10 portions for the rotational force transmission at the

two places as shown in Figure 52 (a). For this reason,
the orientation of the coupling is further stabilized.

As has been described hereinbefore, the
coupling has a cylindrical shape. By this, even if it

15 1s necessary to increase the inclination angle (pre-
engagement angular position) of the coupling, the
contact portions.for the rotational force transmission
in the two places are assured; Therefore, the
inclination operaticon of the stabilized coupling can

20 be accomplished.

Since the co—axial rotational force
transmission between the drive shaft 180 and the
development shaft 153 and the engagement releasing
operation between them are the same as that of

25 Embodiment 1, those descriptions are omitted for

simplicity.



Figure 52 (a) is a sectional viewillustrating a state before
engaging with the drive shaft 180 after 15 the novenents of the

devel opnent shaft 180 and the coupling 8150 in the rotational
direction X4. The axis 12 inclines to the angle alpha 7 so that a
downstream free end position 8150A1 wizSh respect to the rotational
direction X4 can pass the free end portion 20 180b. At this tinme, The
upstream 182a and the downstream 182b of the pin 182 maintain the
engaged state with the transmtting surface (rotational force

recei ving parti og& 81?0? 1 or 8150h2 (Figure 51c) of the coupling
8150. 25Fi gur& PE8Ci M ustrates the coupling 150 having been

described with resp ; i , e sane
as Figure 52 (a). AE%%F%?lEng§2§Eﬂhﬁ%F§%ooégf?%%% |gure(g55%§f

axis L2 of toffetﬁeuiakéggné@n¢e%lﬂl%%l Laed by sbecanale al pha 7

simlarly to Figure 52 (a). this, the engagenment between upstream

pin 155 and the Upsmapsn:dsezde &rﬁd@msasomsaéfa@e BAhOhl is not
established with respect to rotational direction X4. In other words,
there is5a GapodfimSitbet veerhd enfiiguistiandof hehd remverdiingi. ng surface
150h1., On the other hand, in the present enbodi nent, the coupllng
8150 has t h&ieuneads (ab Jp%rmwpﬁéftltfﬁen@faﬁ GhefOURdiag which

transmssm% at _the tvvojglf ﬁ;}f@% ﬁwnhl neFl elSZr%b)5 Ei this
reason, the"3fi BnPERFEAL SBPNGRTES S (T har SHgbiP 2
is a sectional view when the coupling mounted to the
|
cartridge engages with a drive shaft.

10 In Figures 53(a) and 53(b), the rotational
force is inputted from the main assembly at the
righthand side, and the develcoping rcller at the
lefthand is dxiven.

An input side edge of the coupling 9150 is

15 provided with a'plurality of driven projections
(rotational force receiving portions) 2150d. In this
embodiment, they are provided at two positions.
Entering portions or entrances 9150k is provided
between the drive receiving projections 8150d. The

20 projection 8150d is provided with a rotational force
receiving surface {rotational force receiving portion)
9150e. A rotational force transmitting pin (rotational
force applying portion) 9182 of the drive shaft 9180
as will be described hereinafter contacts to the

25 rotational force receiving surface 9150e. By this, a

rotational force is transmitted to the coupling 8150.

In order to stabilize the torque transmitted



As has been described hereinbefore, the coupling has a cyli i

shape. By this, even if it 15 is necessary Eo i%crease t%e ndrt cel
inclination angle (pre-engagenent angular position) of the coupling
the contact portions for the rotationgl force transmssion in the £ WO
places are assured. Therefore, the inclination operation of the
stabilized coupling can 20 be acconplished. Since the co-axial
rotational force transm ssion between the drive shaft 180 and the
devel opnment shaft 153 and the engagenent rel easi ng operation between
them are theg,sape asuphaig ofa PAukaboty nehtrdtattivosd deseri ptions are
omtted for sinplicity. 125 [Enbodi ment 7] Referring to
Figure 53, ikheecseventhuefiodi S0 ofet dres praizbhidisnassdi 6A WEl be
descri bed. The present enbodinment is different.from5 Enbodinment 1 in

the confi gusateonivtumbrerewifplioRga FPHHPR S8{EC)is FYpEPSpective view

of a coupling which has, a,generally cylindrical.sh i
(b) is a se€ipBAALLYPRWIH %I%?nBéﬁpY¥%% ﬁ%ﬁ% %%“%@q?ﬁgggaF{??QSeSB

engages with a driv . .
g9ad 5 transmlsgiggagédlus is constant and the torque

transmitted is stabilized. A sudden increase of the
torque can be avoided. In addition, from the viewpoint
of the stabilization of the drive transmission, the
receiving surfaces 9150e are desir;bly provided on the

10 opposed positions (180 degrees) diametrically. 1In
addition, the number of the receiving surfaces 9150e
may be any if the pin 9182 of the drive shaft 9180 can
be received by the standing-by portion 9150k. In the
present embodiment, the number is two. The rotational

15 force receiving surfaces 9150e may not be on the same
circumference, or they may not be disposed
diametrically opposed ppsitions.

Tn addition, the cylinder surface of the

coupling 9150 is provided with the standby opening

20 9150g. In addition, an opening 9150g is provided with
the rotational force transmission surface (rotational
force transmitting portion) 2150h. The drive
transmission pin ({(rotational force réceiving member)
9155 (Figure 53 (b)) of the development shaft 9153

»5 contacts to this rotational force -transmission surface

9150h. By this, the rotational force is transmitted to

the developing roller 110 from the main assembly A.



10l n Figures 53(a) and 53(b), the rotational force is inputted from
the main assenbly at the righthand side, and the devel oping roller at
the lefthand is driven. An input side edge of the coupling 9150 is 15
provided with a plurality of driven projections (rotational force
receiving portions) 9150d. In this enbwdi nent, they are provided at
two positions. Entering portions or entrances 9150k is provided
between the drive receiving projections 9150d. The 20 projection
9150d is provided with a rotational force receiving surface
(rotational force receivin ortion) 9150e. A rotational force
transmtting pin (rcﬁ%ﬁﬁ%ﬁﬁiﬂpFSrEEeaQEﬁ%ﬁ9ﬁj3§0?9§BH) 8182 of the
drive shaft ég%% f%%g@ %hrgg ggscribed'herei afte§l§@ptacts to the 25
rotational force receiving suraEE 9150e 2By *thi 3, rot ational force
is transmtt it he 4¢ i 2150 d t abidy e torque
transnitted(ﬂ%ﬁggf%yfﬁggggh%?%%g, alﬁf%}gpi?@pégeééﬁgﬁ#%ﬁgﬁh?orce
recei vi ng swiaceslBecare desirably di sposed on the sane
circunference (on a common circle). By the disposition in this
manner, the rotati orle foamdéghrathnssi Sitdre Hadelsphsntatsifnt and
the torque transmtted is stabilized. A sudden increase of the torque
can be avoi d&b3 lamdadbiet Hohve fgloritt PE 80 eihdi e described

(Figure 53(b)). In Embodiment 1, the cylindrical end
is a spherical surface. Fn this embodiment, however, a
diameter of a spherical free end portion 9153b of the

10 end portion is larger than a diameter of a main part
9153a. With this configuration, the left end portion
of the coupling 9150 can incline without interference
with the major part 9150a. 'The configuration of the
drife shaft 9180 is the same as that of the

15 development shaft 9150 substantially. In other words,
the configuration of the free end portion 9180b is the
spherical surface, and the diameter thereof is larger
than the diameter of the mazin part 9180a of the
cylindrical shape portion. In addition, the pin

20 (rotational force applying portion) 92182 which pierces
through the substantial center of the free end portion
9180b which is the spherical surface is provided. The
pin 9182 transmits the rotational force to the
transmitting surface or rotational force receiving

25 surface 9150e of the coupling 92150.

The development shaft 9150 and the spherical

surface of the drive shaft 9180 are in engagement with



of the stabilization of the drive transm ssion, the receiving
surfaces 9150e are desirably provided on the 10 opposed positions
(180 degrees) dianetrically. In addition, the nunber of the receiving
surfaces 9150e may be any if the pin 9382 of the drive shaft 9180 can
be received by the standing-by portion 9150k. In the present

enbodi nent, the nunber is two. The rotational 15 force receiving
surfaces 9150e may not be on the sane circunference, or they nay not
be di sposed dianetrically opposed positions. In addition, the

cylinder surdracengbrt Rareaupl b0y PIH0 the pooplded wih. t By shasdby
openi ng 20 9150g. In addition, an opening 91509 is provided with the
rotational fuheceelinansr posdhisuraoeefr cthat donalopoexce shaitsm tti ng
portion) 9150h. The drive transm ssion pin (rotational force
recei vi ng meibér pnd155e( Frygpteng3P YY) plothehdrgesesbphientl&haft 9153
25 contacts to this rotational force 'transm ssion surface 9150h. By
this, the r et 8Hard or B2 | PIASR FLER T RHE I diNSpMAYFOrY er

110 from_the in ass%ggl

y A ., 127 . Simlarly to the
proj ection FPRE BT ohaT FORIE G 243 'Egé%ﬁlgur?%égmb150h i's

O DY, OSPARRCeaTSL Ehcal SRR, oB-bB.SAIE ) T rence
therefore, the description thereof is omitted for
simplicity.

As has been described hereinbefo;e, the

10 coupling has the cylindrical shape, and therefore, the
position with respect to the direction perpendicular
to the direction of the axis L2 of the coupling 2150
can be determined if the coupling is engaged with the
shaft.

15 A modified example of the coupling will be
described further. In the configuration of the
coupling 9250 shown in Figure’53 {(c), a cylindrical
shape and a conical shape are put together. Figure 53
{d) is a sectional view of the coupling of this

20 modified example. A driven portion 9250a of the
coupling 9250 (righthand side in the Figure) has a
cylindrical shape, and an inner surface 9250p thereof
engages with the spherical surface of the drive shaft
9180, Furthermore, it has the abutment surface 9250g

25 and can effect the positioning with respect to the

axial directicn between the coupling 9250 and the

drive shaft 180. The driving portion 9250b has a



9153 and the drive shaft 9180 will be described (Figure 53(b)). In
Enbodi nent 1, the cylindrical end is a spherical surface. In this
enbodi nent, however, a dianeter of a spherical free end portion 9153b
of the 10 end portion is larger than a dianmeter of a main part 9153a.
Wth this configuration, the left end1¥ortion of the coupling 9150
can incline without interference with the mgjor part 9150a. The
configuration of the drive shaft 9180 is the sane as that of the 15
devel opnment shaft 9150 substantially. In other words, the

fi ti f the. f [ 918 is_th heri cal f :
ind the. di anBeBtoAnGPaSE iCo BRGRP THih The 8 BRALER of+tie main par

9180a of the ﬁgdlimry ¢al £RRAREMARL t] ,;3'\31148%0\%2?%}109(5159&&“{5

20(rotationaﬁ orce "appl yi ng portron prerces through the

substantial geitervdbpibacl EReeends POrd i ARV} Cim s the -
spherical surface is provided. The pin 9182 transmis the rotational

force to theddvangmenti Bgasur facei oing chatfiaerab260ice receiving 25
surface 9150e of the coupling 9150. The devel opnent shaft
9150 and % he spheri ddle quprffdgareftitheofir thve chafltingl8058r ehdyn
engagenent with 128 the inner surface 9150p of the_ coupling 9150. By
this, the rethtii@Fosit i(6h bét heetth e tdorePépaerY $P@F1C3150 and

t he coupling ,9150 of, the driqf shaf t 9%80 i s term.ned. The
operation witHHedpdcf £8°HRRTnBUMT ng "594AT nti$hd of the

coupl ing 915048l alhvGiLe bRecflid vl afialdy 2hARoLs ! i Sateyas
Enbodi nent 1, and therefore, the description thereof is omtted for
sinmplicity. portion 9350a of the coupling 9350 has a cylindrical

10 shape (righthand side), and the inner surface 9350p
thereof engages with the spherical surface of the
drive shaft 9180. The positioning in the axial
direction of the drive shaft 9180 is effected by
abutting the spherical surface 9180c of the drive

15 shaft 9180 to the edge portion 9350g formed between
the cylindrical portions having different diameters.

The configuration of the coupling 9450 shown
in Figure 53 (g) is a combination of a spherical
surface, a cylindrical shape, and a conical shape.

20 Figure 53 (h}) is a sectional view of this modified
example, wherein a driven portion 9450a of the
coupling 9450 (righthand side} has a cylindrical shape,
and the 1nner surface 9450p thereof engages with the
spherical surface 9450gq of the drive shaft. A

25 spherical surface of the drive shaft 180 is contacted

to a spherical surface 9450g which is a part of the

spherical surface. By this, the position can be



As has been described hereinbefore, the 10 coupling has the
cylindrical shape, and therefore, the position wth respect to the
direction perpendicular to the direction of the axis L2 of the
coupling 9150 can be determ ned if thgscoupling is engaged with the
shaft. 15A nodified exanple of the coupling will be described
further. In the configuration of the coupling 9250 shown in Figure 53
(c), a cylindrical shape and a coni cal shape are put together. Figure
53 (d) is a sectional view of the coupling of this 20 nodified

exanpl e. A didtwemipert wahh9288peof tderzouplrengi8250f (thghizhiand si de
in the Figure) has a cylindrical shape, and an inner surface 9250p

t her eof engdges Weshyndeed gheriZdld,s ¥8P8de BiSthe u i Iisic4firng180.
Furthernore, it has the abutnment surface 9250gq 25 and can effect the

posi ti oni ng RELHENESSbY 9%59% k%8 and édt0snabet iRt 14 lcoupl i ng
9250 and the.drive shaft 18 he drj V|n pori n_9250b has a 129

coni cal shaﬁg”FF%FFﬁgﬁHl§9d§u5 ¢ Fie OTS? nf ATt

Enbodi nent 4} rQoleon relative to the devel opnment shaft 153 is
deternlned y t evel opment shaft receiving surface 92501. 5The
configuration of the coupling 9350 shown in Figure 53 (e) is a

conbi nation of a cylindrical shape and a conical shape. Figure 53 (f)
is a [Embodiment 8] |

Referring to Figure 54 - Figure 56, the eighth
embodiment of the present invention will be de;cribed.
10 The present embodiment is different from
Embodiment 1 in the mounting operation relative to the
drive shaft of the coupling, and the structure with
respect to it. Figure 54 is a perspective view which
illustrates a configuration of a coupling 10150 of the
15 present embodiment. The configuration of the coupling
10150 is a combination of the cylindrical shape and
conical shape which have been described in Embodiment
7. In addition, a tapered surface 10150r is provided
on the free end side of a coupling 10150. In addition,
20 the surface of an opposite side of the drive receiving
projection 10150d with respect to the direction of the
axis L.l is provided with an urging force receiving
surface 10150s.
Referring to Figure 55, the structure of the
25 coupling will be described.
An inner surface 10150p and a spherical

surface 10153b of a development shaft 10153 of the



sectional view of this nodified exanple. The driven portion 9350a of
the coupling 9350 has a cylindrical 10 shape (righthand side), and
the inner surface 9350p thereof engages with the spherical surface of
the drive shaft 9180. The positioning in the axial direction of the
drive shaft 9180 is effected by abuttitfig the spherical surface 9180c
of the drive 15 shaft 9180 to the edge portion 93509 forned between
the cylindrical portions having different dianeters. The
configuration of the coupling 9450 shown in Figure 53 (g) is a

Conical shape” BT ol S S ¥ BnaRu i O el aPchn o A 11 edl
ol shape. 30 17! . o s
(L ont hand <1 G8) e R 8, MR e e PR B L e oasop

t her eof engagescai dcdhelimpherireak surf@r 1 3459g.af iLhendrive shaft.
A 25 spherical surface of the drive shaft 180 is contacted to a

spheri cal suffaegoDddGqdva dhticsmaspafdcofltilabspliesi gave Japnfeate. By
this, the position can be 130 determined with respect to the
di recti om of fi#Yaxd &l Bestighat ddebyoopriody OBHYY,iD45Qddar e

roj ections. X
proj toward the drive shaft 180 when the rotary C is

stopped at the predetermined position. In addition,
similarly to the foregoing embodiments, a retention
‘rib (unshown) is provided adjacent tolthe drive shaft

10 180 on the flange portion 10150j with respect to the
direction of the axis L1l. By this, the disengagement
of the coupling 10150 from the cartridge is prevented.
The inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, the coupling is mounted to the

15 cartridge B so as to be movable in the direction of
the axis LZ2.

Figure 56 is for illustrating the orientation
of the coupling in the case that the coupling engages
with the drive shaft. Figure 56 (a) is a sectional

20 view of the coupling 150 of Embodiment 1, and Figure
56 {c) is a secticnal view of a coupling 10150 of the
present embodiment. And, Figure 56 {(b) is a sectional
view before reaching the state of Figure 56 {c) the
rotaticnal direction is shown py X4 and the chain line

25 L5 is a line drawn in parallel with the mounting
direction from the free end of the drive shaft 180.

In order for the coupling to engage with the



Desi gnated by 9250e, 9350e and 9450e are rotational force receiving
surfaces (rotational force receiving 5 portion). [Enbodi nent 8]
Referring to Figure 54 - Figure 56, the eighth enbodi nent of the
present invention will be described. ;40The present enbodinent is
different from Enbodiment 1 in the nmounting operation relative to the
drive shaft of the coupling, and the structure with respect to it.
Figure 54 is a perspective view which illustrates a configuration of
a coupling 10150 of the 15 present enbodi nent. The configuration of

the coupling, 50L5Qnk gt a1 goinatdamsafirebhefeyé i adt imaditsiape and

coni cal shape which have been described in Enbodinment 7. In addition,
a tapered sunfaoa11Q16Ar résperioviaatheomothtipnat hdligiagdion a
coupling 10150. In addition, 20 the surface of an_opposite side of
the drive receidsi hg propeth¢ ofr a0 BOU PRFERCResPRRE T Tthife FirEct i on

of the axis LI is provided with an uraqi force receiving_suiface
10150s. shaft 180. RgtdhS 17§ S0 OFi 8@33%%&@ stfué grseﬂléf the 25

urface 2015051308 BEVBPOBnENT HAS 1083 ciY (e The? sphertca

coupling moves to the position where the free end
position 150Al does not interfere with the free end
portion 180b3 (Figure 56 (a), pre-engagement angular
position). |

10 Oon the other hand, in the coupling 10150 of
the present embodiment, it in the state where it does
not be in engagement with the drive shaft 180, the
coupling 10150 takes the position nearest to the drive
shaft 180 by a restoring (elastic) force of an urging

15 member (elastic member) 10634. In this state, when it
moves in the rotational direction X4, a part of the
tapered surface 10150r of the coupling 10150 contacts
the drive shaft (Figure 56 (b)). At this time, the
force is applied to the tapered surface 10150r in the

20 direction X4, and therefore, the coupling 10150 is
retracted in the longitudinal direction X11 by a
componeﬁt force thereof. And, the free end portion
10153b of the development shaft 10153 abuts to an
abutting portion 10150t of the coupling 10150. In

55 addition, the coupling 10150 rotates clockwisely about
the center P1 of the free end portion 10153b (pre-

engagement angular position} of the development shaft.



131 coupling 10150 are in engagenment with each other. An urging
menber 10634 is interposed between an urging force receiving surface
10150s described in the foregoing and a bottom surface 10151b of a
devel opnent 5 flange 10151. By this, the coupling 10150 is urged
toward the drive shaft 180 when the rbBary Cis stopped at the
predeterm ned position. In addition, simlarly to the foregoing
enbodi nents, a retention rib (unshomn) is provided adjacent to the
drive shaft 10 180 on the flange portion 10150] with respect to the

direction ofpd H%:axi Spbl aoffstbis Ao digengagersnt, ofsdhie goup! i ng

10150 fromt cartrl ge I's revente nner sur ace Op of

the coupli n&ﬂ@%@@lp‘l&nﬁykhﬁgrf&%ecgw ecfh%r %tyafoﬁgy%f&t'l%nmum ed
to the 15 cartridge B So as to be novable in the direction of the

axis L2. X4 passebl ByYr €nd65i&e fertd illdousbFrath8gdhes ot agipon of
the coupling in the case that the coupling engages wth the drive
shaft. Figur&isfirneapsi $ch) sedthemndhe20rvirewsioffit HBOcaunpl thg 150 of
Enbodi rent 1, and Fi gure 56 (c% is a sectional view of a coupling
10150 of 5t h@%@@ﬁ‘?nénﬁbéfﬁeﬂa 15 Anldecamepuratsg aptyi aild vacseekidhal
view before re chlng Eg state of, Fi qure 56 ;gi he r ot ati onal

di rection |§1 y® EnEF??ﬁf%ﬂﬂa NItRRE PGE it 98 ne drawn in

parel 1o W S oYgt o Shegals 9 Liariile Ligs,ad. ol e O L e
shaft 180, the gewashseam féﬁ@e&fﬂt@;@sh&lﬁﬂg spring 10634. By
this, the coupling becomes in the rotation latency
10 state (Figure 55). In consideration of an amount of
retraction of the coupling 10150, the degree of
inclination of the axis L2 can be reduced to «lQ6
(Figure 56(c)).
At the time of the rotary resume the rotation
15 1in said one direction after completion of the image
forming operation, the free end portion 180b is forced
on the conical shape driving shaft receiving surface
10150f of the coupling 10150 by rotaticn force of the
rotary. The coupling 10150 is pivoted by this force,
20 while retracting toward the direction (opposite to X11

direction) of the axis L2 by this. The coupling 10150

is disengaged (disconnected) from the drive shaft 180.

Embodiment 9:
25 Referring to Figure 57, Figure 58, and Figure
59,, embodiment 9 will be described.

The present embodiment is different from



10150A1 with respect to the rotational X4 direction needs to pass the
free end portion 180b3 of the drive shaft 180. In the case of
Enbodinent 1, the axis L2 5 inclines by nore than angle al04. By
this, the coupling noves to the positjzpn where the free end position
150A1 does not interfere with he free end portion 180b3 (Figure 56
(a), pre-engagenent angul ar position). 100n the other hand, in the
coupling 10150 of the present enbodinent, it in the state where it
does not be in engagenent with the drive shaft 180, the coupling
10150 t akesgfbhedpesit iDnmeasast oho (bheidrdveofs rafet cmaglbygg
restoring (elastic) force of an urgin% 15 nmenber_ (el astic menber)
10634. I n tlbs shatie;imhams tromerdonph Feece otdd GEANCHIEBCEPBN X4, a

part of the tapered surface 10150r of the cqﬁgk%%% 10150 cop&aets t he
drive shaft tEFhguiet 58 (19 roAatipralt fRESet CEPRE9appIied to

the tapered surface 10150r in the.20 directi and therefore, the
coupl i ng 10250 feveteRSctBEH Fﬁ&%FSnSF?%d?%gpﬁgF?ection X11 by a

conponent force thereof 3 end ,Rort LN, A04R3b of the
developn@nt shaft 1 iggr%ﬁ€?31%2§§%£§§ﬁitigg portion 10150t of the

coupling 10%§gtrk8 ﬁ5B?dQEIEQBitEBﬁ,C@ﬂﬁh&n@BIQLSQ pakapestive
cl ockwi sel y "about ? e center Pl of the free end portion 10153b
(pre- engagermit, anguteratass td aivahgt hertevel obridrt osiraftidge]183
without the side plate. Figure 59 (a) is a perspective
view of a driving input gear, as seen from the driving
10 sidé. Figure 59 (b) is a perspective view of a driving
input gear, as seen from the non-driving side.

A development gear 145 is provided to the one
longitudinal end of a developing roller 110. 1In
addition, a developer supply roller gear 146 is

15 provided to the one longitudinal end of the developer
supply roller 115 (Figure 1). Both the gears are fixed
on the roller shafts. By this, the rotational fqrce
received by the coupling 150 from the apparatus main
assembly A is traﬁsmitted to the pin (rotational force

20 receiving portion) 155 and the gear 147. In addition,
the rotational force received by the gear 147 is
transmitted to the developing roller 110 and the
developer supply roller 115 through the gear 145 and
the gear 146. The rotational force may be transmitted

25 to the developer stirring member and so on. In
addition, the member for transmitting the rotaticnal

force may not be a gear, but may be a toothed belt and



By this, the downstream free end position 10150A1 of the coupling
wWith respect to the rotational direction X4 passes by the free end
180b of the drive shaft 180 (Figure 56 (c)). Wen the drive shaft 180
and the 5 devel opment shaft 10153 becones substantially co-axial, a
driving shaft receiving surface 10158% of the coupling 10150 contacts
to the free end portion 180b by the elastic force of the urging
spring 10634. By 1 this, the coupling becones in the rotation |atency
10 state (Figure 55). In consideration of an anount of retraction of

the coupling_ 10150, .th ree | inat | f i gan be
reduced to 3816%-(EF§UE§9§3?§)§§43§rﬁ#ﬂggﬁﬁﬁgg% T%ﬁg%?%ﬁaﬁykgesune t he

rotation 15:4p saifl one.fl teckhen BEiel LATRAblenpobpdiEy ) mge
form ng oPeration, the free end portion 180b is forced on the coni cal

shape driving shaftreeeer Mg surifqace 39150fhofdtivéngoupbihg 10150 by
rotation force of the rotary. The coupling 10150 is pivoted by this
force, 20 whihe 1é1 nactdimgouowar dheheowpliewt i16A Fopposiie tidX11
direction) of the axis L2 by this. The caoupling, 10150 i s di sengaged
(di sconnect bd) desenihdre dpi Géaéh‘afﬁftléé.lf’én‘bﬁdgh’é?ﬁ Ry eferring to
Figure 57, Figure p8, and FlOue 29;, SoRodment 3 ¢hil 108 gess 1 bed.
the gear. The end 11153b thereof has: a spherical
configuration, so that it can incline smoothly when
the axis L2 inclines. Tn this embodiment, although
10 the gear shaft 11153 is made of metal, it may be made
of resin material integral with the gear 147. In
addition, The rotational force transmitting pin
(rotational force receiving portion} 155 for receiving
the rotational force from the coupling 150 is provided
15 at the free end side of the gear shaft 11153, and it
is extended in the direction crossing with the axis of
the gear shaft 11153. .
The pin 155 is made of the metal and is fixed
by the press-fitting, the bending, and so on to the
20 gear shaft 11153. If the transmission of the
rotational force is possible, the position of the pin
155 is satisfactory anywhere. Preferably, the pin 155
penetrates the spherical surface center of the free
end portion 11153b of the gear shaft 11153. This is
25 because, with such a structure, even when the angle of

deviation exists between the gear shaft 11153 and the

axis L2, the rotational force transmission radius is



The present enbodinent is different from 134 Enbodinent 1 in
position (position of the coupling) for inputting the rotational
force, and structure for transmtting the rotational force to

devel opi ng roller and devel oper supplygroller fromcoupling. 5Figure
57 is a perspective view of the cartridge B. In addition, Figure 58
is a perspective viewillustrating a driving portion of the cartridge
B wthout the side plate. Figure 59 (a) is a perspective view of a
driving input gear, as seen fromthe driving 10 side. Figure 59 (b)
is a perspegii¥gsvisns@dint, dByvimgs| nputstgear trassseesidn orh (the
non-drivi ng side. A devel opnent gear 145 is provided to the
one | ongi t udbbatiendl of ocelevselaoppnglioh¢@dr The. npmrbadd?tion, a

devel oper supply roller gear 146 is 15 provided to the one

| ongi t udi nakoeatiohal hEotks diePemisappryPe Bt oM ¢ BPYur 83"1) . Bot h
the gears are fixed on the roller shaffs. By thi the r j,ona
force recei ¢B8 ByTEPR SEhbtihd ™ 50°f ?Bﬁn tHe %epip:eé:?catlhts%ﬁg%?% senbly A
is transmitted to the pin, (rotati. f e r Vi rtion) 155
and the geaflC¥&7ST n™Addi %6%?%1lggggfa?#%n%%g?gfggj}éggiegd by the

gear 147 is _transpjt tond he Aevehepbrgasohted thilhhsandstiba of
devel oper S&%B §§§%| ggmlg% thfﬂﬁbh the gear 145 and the gear 146.

The rotati ogak ,f AECeoFBYe Peaiid ansrinbllédg2bropetiie. déwdl opes mtirring
menber and so on. "I n addition, the nenber for transmtting the
rotational fissceemayravtsbeha qeder bit thaytbee enrdsthediséft and

135 so on. The driving force transnitting,nenbers,.su%h as
surface 11153b. By this, the pin 155 projects 1n the

10 diametrically opposite-directions from the peripheral
surface of the gear shaft 11153. In other words, the
rotational force is transmitted at the two places.
Here, in this embodiment, although the pin 155 is
metal, it may be a product made of resin material

15 integral with the gear shaft 11153 and the gear 147.
The gears 145, 146, and 147 are helical gears.

In addition, since the mounting method of the
coupling 150 is the same as that of Embodiment 1, the
description is omitted.

20 The‘gear 147 is provided with a space 1l47a for
receiving the coupling 150 partially, so that it does
not interfere with the gear 147, when the coupling 150
swings (the movement, pivoting). The space 147a is
provided at the center portion of the gear 147. By

25 this, it is possible to shorten the length of.the
coupling 150. furthermore, as for the mounting method

of the gear 147, a hole 147b (Figure 59 (b)) is



the gear or the toothed belt, are usable properly. Ref erring
to Figure 59" the driving input gear 147 which nounts the coupling
150 swingably will 5 be described. A gear shaft 11153 is fixed by the
press-fitting, the bonding, and so on to the inside of the gear. The
end 11153b thereof has ,a spheri cal &%%figuration, so that it can
incline snoothly when the axis L2 inclines. In this enbodi nent,

al though 10 the gear shaft 11153 is nmade of netal, it may be nade of
resin material integral with the gear 147. In addition, The

rotational f NSS4 By thEokabhor@ind Heetr @aakNb™g)
portion) 15%8%%?a%£ e?@%%g t he Pﬂtation% fofgi fromthe coupling 150

is provided ¥5¢at 4beefsgeetnthesirdagoiilibe geayurshaBy 110563, and it
is extended in the direction crossing with the axis of the gear shaft
11153. The pidaitbbnj sthadeylofnddieatepaktaod 147d ibdedobptehey
press-fitting, the bonding, and so on to the 20 gear shaft 11153. If
the transni ssppnroédtihe th drinsralsurépee 151p0sSDHI%Ee t he position of
the pin 155 is satisfactory anywhere. Preferably, the pin 155 '
penetrat és ﬁW§P§EhéP9c%?m%ﬁﬁf%%ﬂ§7center of the free end portion

11153b of the gear %H?l% t8 éﬁéﬁg’ﬁ%%ghé eeﬂ'ts %Efiggcagﬁg,%ﬂgﬁba%lé%n%

structure, even whe | & vidtion exi sts between t he gear

shaft 11153 gndythe, i§n&é2b the nekakkapabpd e lansmessi on radi us
is 136 always constant. By %his, const ant %ransnission of the

rotatipna! Qgﬁggyi@ ace o | shed.asTheanuseEmeddinetrat ilon&hef or ce
transm ssion points nmay be any, and the person skilled in the art can
select it prdepethiption is omitted.

10 The means for inclining the axis L2 to the
pre-engagement angular position just before the
engagement of the coupling to the drive shaft may
employ a method of any of the embodiment 2 -
embodiment 5 described heretofore.

15 As has been described with respect to the

. present embodiment, it is not necessary to dispose the
coupling 150 to the end co-axial with the developing
roller 110. More particularly, according to the
embodiment described above, the coupling 150 is

20 provided at the position remote from the axis L1 of
the developing roller 110 in the direction
perpendicular to the axis L1 of the developing roller
110. Bnd, in the direction of the rotation axis L2,
the rotational force transmitting surface (rotational

55 force transmitting portion, and the cartridge side
rotational force transmitting portion) 150h are

provided in the opposite side from the rotational



5 However, in this enbodinent, the single pin 155 is enpl oyed from

t he vi ewpoi nt of assured transm ssion of driving torque, and
assenbl i ng property. And, the pin 155 penetrates the center of the
free end spherical surface 11153b. By ithis, the pin 155 projects in
the 10 dianetrically opposite-directions fromthe peripheral surface
of the gear shaft 11153. In other words, the rotational force is
transmtted at the two places. Here, in this enbodi nent, although the

pin 155 is netal, it may be a product nmade of resin material 15
i ntegral witfortckergeaivshaf $udfdss @wdathengbafondy refvavgear s 145,
146, and 147 are helical gears. I n addi tion, since the

nount i ng netdeedion) t he0eoudinchg thsorpsat sk ras ksei8LIERBodi nent

1, the description is omtted. 20The gear 147 i rovided with a
space l47a fte rPEeELoRAY f?ﬁ??xﬁﬁﬁqﬁﬁitféﬁgpﬁP¥f%§%)&g¢§)¥Fhat it does

not interfere with th ear, 14 en _the | | i (the
novenent , ;nﬁﬁﬁ?ﬁﬂéf%eghgo2%%%é%ﬁ%%ﬁ%ﬁﬁ?gpf8§?%gdig? %ﬁ%?u'en?g% portion
of the ggar gtlr%ggm@észé “LPhSy5d ik R38R Bot Qe Shaud apidhe 1ength of

the couplin urthernore, as for the nounting nethod of the gear

147, a hol e SLAThoGF gHaErBY dduds imis 13 Levatablyisyppaided by the
supporting shaft (unshown) of the devel opnent bearing 11151 (Figure

58). I n additransmithéngyhémides)cal Bgokhisn I ddve logtiagalbbylsupport ed
by the inner surface 11157i of the

110 is rotated by the rotational force received from

the main assembly A by the coupling 150.

10 According to this embodiment, the latitude of
the design of the apparatus main assembly A and the
cartridge B is improved. This is because, in the
cartridge B, the position of the coupling can be
properly selected irrespective of the position of the

15 developing roller 110.

In addition, in the apparatus main assembly A,
the position of the drive shaft 180 can be properly
selected irrespective of the position of the
developing rollexr 110 in the state of the cartridge B

20 mounted toc the rotary C.

This is effective in development of

commercial products.

Embodiment 10:
25 Referring to Figure 60-Figure 69, the tenth
embodiment of the present invention will be described.

Figure 60 is a perspective view of the



5 supporting nmenber 11157. Si nce the engagenent, drive, and
di sengagenent of the coupling by the rotating operation of the

rotary C are the sane as that of Enbodinent 1, the descriptionis
omtted. 10The nmeans for inclining the axis L2 to the pre-engagenent
angul ar position just before the engaé@nent of the coupling to the
drive shaft may enploy a nethod of any of the enbodinment 2 -

enbodi nent 5 described heretofore. 15As has been described with
respect to the present enbodinent, it is not necessary to dispose the

coupl i ng_ 15040t Nereithi60- XtahoMi 4h 1he dlexeloning (olhgy 110. Nore

particularly, according to the enbodi nent descri ove, the
coupl i ng 150pt&sadt: pi@oddednal tae ekt pepifleePf & eMothgiaxi s LI
of the developing roller 110 in the direction perpendicular to the
axis Li of témeddsvel cgivedopokher sddfbriAng, menbehel 2l 5 eqidoandetl t he
rotation axis L2, the rotational force transmtting surface
(rotational P35 %t cliviiags Aildei fignplorarisoms ahd chetrkdda icdedesi de
rot ati onal fglce tr%ﬁsgitting portion) 150h are provided in the
opposi t e i de* Hrlomi* & 4rot ati onal 138

The developing cartridge is dismountably
mounted to the rotary C by these cartridge guides
140L1, 140L2 and cartridge guide (unshown) provided in
the non-driving side.

10 In this embodiment, the coupling can be
integrally handled with the development shaft end
member, Here, the development shaft end member is the
member mounted to the end of the developing roller,
and it has the function of transmitting the rotational

15 force to the other member in the cartridge B. |

Figure 61 (a) is a perspective view of the
coupling, as seen from the driving side. It is a
perspective view, as seen from the developing roller
side of Figure 61 (b) coupling. Figure 61 {(c) is a

20 side view of the coupling as seen in the direction
perpendicular to the direction of the axis 2. In
additien, Figure 61 (d) is a side view of the coupling,
as seen from the driving side. Figure 61 (e) shows a
view of the coupling, as seen from the developing

25 roller side. In addition, Figure 61 (f) is a sectional
view taken along a line S21~-321 of Figure 61 (d}.

The coupling 12150 of the present embodiment



force receiving surface (rotational force receiving portion) 150e.
And, the rotational force received by the rotational force
transmtting surface 150h is transmtted to the developing roller 110
through the 5 transmi ssion pin 155 (rejpati onal force receiving
portion) and the gears 145 and 147 (driving force transmtting
menber). By this, the developing roller 110 is rotated by the
rotational force received fromthe main assenbly A by the coupling
150. | oAccording to this enbodinent, the latitude of the design of
the appar at uésmanpaestenigihy theandivhesbaft rl@iyesBnisathpriovedhe This
IS because, in the cartridge B, the position of the coupling can be
properly sel@@?@ﬁl$$rggbec Pvéeﬁ$lY%erb§ﬁﬁﬁéﬁ06ﬁltﬁ@EQ%iﬁEVeIoplng
roller 110. In additi us mai n assenbly A the

he ,appar i
position of Fﬂgaﬁ+?@eq§h Ve §§18§ ng $¥op§P19d§é?%%@ed“iﬂﬁbspectlve
of the p05|thggeﬁ% %Q; %MFE gl@g gllg?f dn the state of the
i 1t rotar %hl

cartridge 13 S'is effective in

devel opmeqt of commfﬁé%@ﬂ%@a&@@@%ﬁﬁﬁ& &n 39780er biengpl o

Fi gure 60-Figure 69, the tenth "enbodi nent of the present invention

W ll be descpib&sht embodiment has the function and structure
similar to those of the member 150a, and the coupling
side driving portion 12150b has the function and
structure similar to the member 150b. In this

10 embodiment, the driving portion 12150b has the
spherical driving shaft receiving surface 12150i so as
to be able to move among said three angular positions
irrespective of the rotation phase of the developing
roller 110 (Figure 61 (a), (b), {(c), (£)).

15 In addition, the intermediate part 12150c has
the function and structure similar to those of the
member 150c. In addition, the material and sc on is
the same as that of the member.

In addition, the opening 12150m has the

20 function and structure similar to those of the member

150m ({(Figure 61 {f))}.
In addition, the projection 12150d (12150d1-
d4) has the function and structure similar to those of
the element 150d (Figure ©1 (a}, (b), (), (d)).
25 The entrance portion 12150k {12150k1-k4) has

the function and structure similar to those of the

element 150k (Figure 61 (a), (b), (c), (d))



Figure 60 is a perspective view of the 139 cartridge using a
coupling 12150 according to the present enbodi nent. An outer

peri phery of an outside end of a devel opnent supporting nenber 12157
provided in the driving side functions as the cartridge gui des
5140L1, 140L2. The devel opiltly cartridge is di smountably
nounted to the rotary C by these cartridge gui des 140L1, 140L2 and
cartridge guide (unshown) provided in the non-driving side. 10In this
enbodi ment, the coupling can be integrally handled with the

devel opment shaft end URHDELop Hang, G iglevebopuBitLshali nead member

is the nenber nounté e end of the déveloping roller, and it has

the functionuaf shnapseit téniddae sbotattpnat ddn fraywee beawebe ot her
menber in the cartridge B. Figure 61 (a) is a perspective
vi ew of the ¢eupkbRgl BSrcearahsantthagdangilmr sicke.tibn asda
perspective view, as seen fromthe developing roller side of Figure
61 (b) couplpiregenfagemenitlan@ilars pas2diesndecwi EvGF9Ia@R8Icoupl i ng as
seen in the direction perpendicular to the direction of the axis L2.

In addi t FonanBugarePsiitiynli Fdadilge TPei it Hodgrrige-ht Seen
seen from tFE GOV GB35 PRRTSroiTE St AdR e or  Tpure 6L (1)
I's a secti 0@?‘1' t\ﬂieeWaE-%l_gfcﬁ]géalﬁg anl ine SAli3ahtely EkaMpee Slkd)
driving portion 12150b has a spherical retaining
portion 12150i concentric with the axis Lz. A fixing
10 hole 12150g penetrated by a transmission pin 12155 at
a position passing through the center of the driving
portion 12150k is provided.
In this embodiment, the coupling 12150
comprises a driven portion 12130a, an intermediate
15 part 12150c, and a driving portion 12150b. The
connection method between them will be described in
the drum flange assembly process hereinafter.
Referring to Figure 62, , an example of a
development shaft end member 12151 which supports the
20 coupling 12150 will be described. Figure 62 {a) shows
a view , as seen from the drive shaft side, and Figure
62 (b) is a sectional view taken along a line 522-822
in Figure 62 (a).
The opening 12151g 1 or 12151g2 shown in
25 Figure 62 (a) forms a groove extended in a rotational
axis direction of a development shaft énd member 12151.

At the time of mounting the coupling 12150, the



The coupling 12150 of the present enbodinent 140 is engaged with the
drive shaft 180 simlarly to the coupling 150. To receive the
rotational force for rotating the developing roller. In addition, it

i s disengaged fromthe drive shaft 188 5The coupling side driven
portion 12150a of the present enbodi nent has the function and
structure simlar to those of the nenber 150a, and the coupling side
driving portion 12150b has the function and structure simlar to the
menber 150b. In this 10 enbodi ment, the d[ivinq:pqrtion 12150b has
the sphericabtdtivhal Shafe treesmithgngupiBcE IAEMHNedoT8ECE0 be abl e

to nove anong said three angul ar Eositions i rrespective o of
rotation phasenshithingeveloitg L éPPe?nﬁﬁfP(?ﬁiﬁh%?%?fn@aé, ?g?, (c),
(f)). 15In addition, the internediate part 12150c has the function
and structuleo8i i {at9%v those of the menber 150c. In addi tion, the

material and so on #ﬁgtggaﬁéﬂ?séﬁn¥gﬁglQEl%@emHEEP?Hﬂéﬂd@d@Eti0”1 t he

openi ng 12150m has unction structure simlar to those of

the menber gt e s ) or 12151g2. By addist,i aprebhective
projectign'%g%gggg%%quOdl- %4)cﬁés thegfunction and structure

simlar to JiogReOkotheih efftade HE0dheFHguekoping ajell@y) 110ckn (d)).
25The entrance portion 12150k (12150k1-k4) has
the cartridge B5, the coupling 12150 is movable
between said three angular positions.
In addition, in Figure 62 (a), rotational
10 force receiving surfaces (rotational force receiving
portions) 12151h {12151h 1 or 12151h2) are provided in
the clockwise upstream of the opening 12151g 1 or
12151g2. A side of the transmission pin 12155 of the
coupling 12150 contacts to the transmitting surface
15 12151h. By this, the rotational force is transmitted
to the developing roller 110. The transmitting
surfaces 12151hl - 12151h2 have the surfaces
intersected by the rotational direction of the end
member 12151. By this, the transmitting surface 12151h
20 is pressed to the side of the transmission pin 12155,
and rotates about the axis L1 (Figure 62b).
As shown in Figure 62 (b), the end member
12151 is provided with a coupling containing section
12151§ for accommodating the drive transmitting
25 portion 12150b of the coupling 12150.

Figure 62 (c) is a sectional view illustrating

the step of assembling the coupling 12150.



the function and structure simlar to those of the el enment 150k
(Figure 61 (a), (b), (c), (d)). 141 In addition, the
driving portion 12150b has the spherical surface so that, it can nove
bet ween rotational force transmtting angular position and

pre- engagenent angul ar position (or di®engaging 5 angul ar position)
relative to the axis Li irrespective of the rotation phase of the
devel oping roller 110 in the cartridge B5. In the illustrated
exanple, the , driving portion 12150b has a spherical retaining

por 10N 12150 cONGER i Wi e aXE 5, Lon AHiskLng, 40 ol e 12150g

penetrated by a transm ssion pin at a position passing through

the center ofntdnddiiatiengaper 1pos0d 2IOUnd SoRpoYAGEGHd N this
enbodi ment, the coupling 12150 conprises a driven portion 12150a, an

i nt er nedi at erdajarty 12Hb6e, 12086 ai drinsddrgepoihto®ntHL150b. The
connection method between themwil.l be described in the drumflange
assenbl y protesyrirstigitpapeer. 12150c. AndRetles rdmigenopbirgiioe 62" an

exanpl e of a devel opnent shaft end menber 12151 which supports the
5 12150a and the intermediate part 12150c are capped in

the direction of the arrow ¥32 by a positioning member
12150qg (a driving portion 12150b) which has a
retaining portion 12150i. The pin 12155 penetrates the
fixing hole 121509 of the positioning member 12150q,

10 and the fixing hole 12150r of the intermediate part
12150c. And, the pin 12155 fixes the positioning
member 12150g to the intermediate part 12150c.

Figure 62 {(d) is a secticnal view illustrating
the step of fixing the coupling 12150 to the end

15 member 12151.

The coupling 12150 is moved in the X33
direction, and the transmission part 12150b is
inserted in the accommodating portion 12151j. The
retaining member 12156 is inserted in the direction of

20 an arrow X33 to fix it tc the end member 12151. The
retaining member 12156 is fixed with play to the
positioning member 12150g. By this, the coupling 12150
can change the orientation. In this manner, a coupling
unit which has the coupling and the end member 12151

25 integrally is provided.

The retaining portion 12156i mounts tﬁe

coupling 12150 so that it is movable (pivotable)



20 coupling 12150 will be described. Figure 62 (a) shows a view , as
seen fromthe drive shaft side, and Figure 62 (b) is a sectional view
taken along a line S22-322 in Figure 62 (a). The opening 12151g 1 or
1215192 shown in 25 Figure 62 (a) forgp a groove extended in a
rotational axis direction of a devel opnent shaft end nmenmber 12151. At
the time of nmounting the coupling 12150, the 142 rotational force
transmtting pin (rotational force transmtting portion) 12155 enters
this opening 12151g 1 or 12151g2. The transni ssion pin 12155 noves

i nsi de of 5 héewaperiheg rdb2251gndl ofod2d BhgihsmBy tthgsangulaspecti ve of
the rotation phase of the developing roller 110 in the cartridge B5,
t he coupl i ngodLUBE,s tigy Bbkeeber gepen s Anyulareoghubrar Ppokittheons.
In addition, in Figure 62 (a), rotatjonal 10 force receiving surfaces
(rotational FbFTPIEEE FAYLAEr PPORSIOA215R02FdDa Ty FR 12151h2)

ided_in the clockw f th ing 1215
1975700, A ST DT Toh e Anent CLroh HT FAE35 P TRECEGHDITha "E2150

contacts §()ééﬁbfﬂﬁﬂnyyl%bi9g §Héf@fféction of the axis L2. 1In

other words, the opening 121557 has diameter phi D15
smaller than the diameter of the retaining portion
121501.
Similarly to the projection 12150d, the
10 rotational force transmitting surfaces (rotational
force transmitting portions} 12150h 1 or 12150h2 are
preferably disposed diametrically opposed on the same
circumference.
The coupling and the end member can be
15 integrally treated by the structure as described above.
By this, the handling at the time of the assembly is
easy, and the improvement of the assembling property
can be accomplished.
Referring to Figure 63 and Figure 64, , the
20 mounting of the cartridge B will be described. Figure
63 (a) is a perspective view of the major part of the
dartridge , as seen from the driving side, and Figure
63 (b) is a perspective view thereof , as seen from
the non-driving side. In addition, Figure 64 is a
25 sectional view taken along a line 3523-323 in Figure 63
(a). The defeloping roller 110 is rotatably mounted on

the developing device frame 119.



15 12151h. By this, the rotational force is transmtted to the

devel oping roller 110. The transmtting surfaces 12151h1 - 12151h2
have the surfaces intersected by the rotational direction of the end
menber 12151. By this, the transmitting surface 12151h 20 is pressed
to the side of the transmission pin 12f55, and rotates about the axis
LI (Figure 62b). As shown in Figure 62 (b), the end nenber
12151 is provided with a coupling containing section 12151 for
accomodating the drive transmtting 25 portion 12150b of the

coupl i ng 12150. In thehld@uEeiB2:68)dd 3 1Rechhegal view
illustrating the step of assembiing the coupling 12150. 143

As for the déduEnnRontien 424508 adrh tkabieht epmedi at& AdmbH12450C of
the coupling, the retaining nenber 12156 is inserted into the
i nt er medi at ecpartte £2150¢ngAmdit t héndy i vea poit 0 5slabblaedantb t he
internedi ate part 12150c are capped in the direction of the arrow X32
by a positi diithgevedperpent shaft 12153 by the side of the end of
5 the developing roller 110 so that the transmission
part 12150a is exposed. And, the transmission part
12150a is assembled through an inner space 12157b of
the supporting member 12157. By this, the transmission
part 12150a is exposed through the cartridge.
10 As shown in Figure 64, a positioning portion
for the developing roller 12110 12157e is provided on
the supporting member 12157. By this, the end member
12151 is retained assuredly.
Here, as shown in Figure 66, the axis L2 of
15 the coupling 12150 can incline in any directions
relative to the axis L1. Fiqure 66{(al)- (a5) is a
view , as seen from the drive shaft (180) side, and
Figure 66(bl)~ (bb) is the perspective view thereof.
In Figure 66 {al)} (bl), the axis L2 is co-axial with
20 the axis L1l. Figure 65 (a2} (b2) illustrates the
coupling 12150 in the upward inclined state from this
state. While the coupling inclines toward the position
of the opening 12151g, the transmission pin 12155 is
moved along the opening 12151g (Figure 66 (a2) (b2)).
25 As a result, , the coupling 12150 is inclined about

the axis AX perpendicular to the opening 12151g.

In Figure 66 (a3) (b3), the coupling 12150 is



121509 (a driving portion 12150b) which has a retaining portion
121501. The pin 12155 penetrates the fixing hole 121509 of the
positioning nmenber 121509, 10 and the fixing hole 12150r of the
internediate part 12150c. And, the pijg 12155 fixes the positioning

menber 12150q to the internmediate part 12150c. Figure 62
(d) is a sectional viewillustrating the step of fixing the coupling
12150 to the end 15 nenber 12151. The coupling 12150 is

moved in the X33 direction, and the transm ssion ?art 12150b is

i nserted i nihbeined onpidatsimg pBris orwiE2d Shie. cPhelipg aitiHd Sfenber
12156 is inserted in the direction of 20 an arrow/XSﬁ ;g fix ié to
the end nmembertilsathatmnaledarRFh§OReRbernea PRSEIY 248890 P pl ay
to the positioning menber 12150q., By _this, the couypli 1 0 can
change t he @#ﬂeh?g§$oﬁﬁtqq?%I%P§lﬂﬁnﬁ£r?h% %QﬁRﬁQQ£¥%}g?g'mhlc has the
coupling and the end nenmber .12151 25.1n Yof Sy ovi ded.

The retainiﬁélﬁo??ifﬁFﬁﬁﬂghfsnégﬁtg§%he£§%%§%%ﬁb 12150 so that it is

movabl e épi¥ogggﬁf% 1d44.hetaen the rotational force transmitting
angul ar position, e pre-engagenent angul ar position, and the

di sengagi ng angul ar ypaskbi;@0ind NLadl tineninthedoetedrd repcodittei on
12156i regul ates the novenent of the
coupling inclined leftward are shown in Figs. 66 (a4d)
(b4) and 66 (a5) (b5). The coupling 12150 is inclined
about the rotation axis AX, AY.

10 With respect to the direction different from
the inclining direction, and in the midrange, the
rotation of the circumference of the axis AX and the
rotatién of the circumference of AY can combine with
each other, so that the inclination is permitted. For

15 example, the direcﬁions different from the inclining
direction are Figures 66 (a2}, (a3), {(a3), (ad), (ad),
(a5), (a5), and {(a2). In this manner, the axis LZ can
be inclined in any directions relative to the axis LI1.

However, the axls L2 does not need to be

20 necessarily pivotable relative to the axis L1 linearly
to the predetermined angle in any directions over 360
degrees. In that case, for example, the opening 12151g
is set slightly wide in the circumferential direction.
By such the setting, when the axis L2 inclines

25 ‘relative to the axis L1, the coupling 12150 rotates to
a slight degree about the axis L2, even if it is the

case where it cannot incline to the predetermined



5 coupling 12150 in the direction of the axis L2. In other words, the
openi ng 12156j has diameter phi D15 smaller than the dianmeter of the
retaining portion 12150i. Simlarly to the projection 12150d, the 10
rotational force transmtting surfaceg (rotational force transmtting
portions) 12150h 1 or 12150h2 are prét’erably disposed dianetrically
opposed on the same circunference. The coupling and the end menber
can be 15 integrally treated by the structure as described above. By
this, the handling at the tine of the assenbly is easy, and the

i nprovenent of . the, assenbl i Ry properine. can Heracsampt i shadneeferrin
to Figure 63 n% g%gurgﬂg4" ?he 20'nDJ%tin5 of the cartridgg B wll )

be described, EhgUpLe83cdMlidesl anpeespetatee icewhef akhe Whj oflnpart

of the cartridge , as seen fromthe driving side, and Figure 63 (b)
i's a perspeecthee woewsf heieqflay as shenréramaree némedEion et side. In
addi tion, Figure 64 is a 25 sectional view taken along a |ine S23-523
in Figure 63heappeihesdbved opimyer 6l eetad PTPSIaPEbPYE mount ed on
the devel opi ng device frane 119. 145 In the description
descri bed@ abséréledhéncbapld g 12150 and the end nmenber 12151 are

Soserled 1o ihne Coupl g L (AL O 1015, TR Lo e
64), the spherical surface 121501 contacts to the
retaining portion 12156i. For this reason, the
rotation axis of the coupling 12150 is on the centex

10 P2 of the spherical surface 12150i. In other words,
the axis L2 is pivotable irrespective of the phase of
the end member 12151. In addition, as will be
described hereinafter, in order for the coupling 12150
to engage with the drive shaft 180, the axis L2 is

15 inclined to the downstream in the rotational direction
X4 relative to the axis L1l just before the engagement.
In other words, as shown in Figure 67, the axis L2
inclines relative to the axis L1, so that the driven
portion 12150a is the downstream with respect to the

20 rotational direction X4.

Figure 60 shows the state where the axis L2 is
inclined relative to the axis Ll. In addition, Figure
65 is a sectional view taken along a line $24-524 in
Figure 60.
25 By the structure described heretofore, the

axis L2 in the inclined state shown in Figure 65 can

also become substantially parallel with the axis L1.



5 the developing roller 110 so that the transm ssion part 12150a is
exposed. And, the transmi ssion part 12150a is assenbl ed t hrough an

i nner space 12157b of the supporting nenber 12157. By this, the
transm ssion part 12150a i s exposed thggpough the cartridge. 10 As
shown in Figure 64, a positioning portion for the devel oping roller
12110 12157e is provided on the supporting nenber 12157. By this, the
end nenber 12151 is retained assuredly. Here, as shown in Figure 66,
the axis L2 of 15 the coupling 12150 can incline in any directions
relative to Theadgdsiar, thegmexigglappssilas) ﬂnﬁhin@téﬂn,aagl%een from
the drive shaft (1802 side, and_ Figure 66(bl)- is the
perspective #BWthe Rigrrs §5¢|55F¥ESB k%ﬁ)aK%ﬂ 1 Pﬁ@ BRpsaEds|s

Co mtal 15520108 B - lgute RS, Ladde (Bl bustaes the
the coupl i ng, ol 1gg§§fﬁwd 1 %lBBShéiﬁ@a of d rf%eogg%gﬁe%g;éég, t he

transm ssion pin i's noved al'ong the opening igure 66

(a2) (b2)3. BarAsiImsWdntalhe teOuRLi 89q ke d 3208¢! bpedhabout the
axis AX perpendicular to the opening 12151g. In Figure 66 (a3) (b3),

t he couplingsigd&bfriryy nkdbernakinedisi ghtawddl. Ahds, tidemdle
coupling inclines in the orthogonal direction of the opening 12151g,
the pin 121551lplr at ess iswdi de Ghet Neloperequl k2l Sog. tMhemaxhbind

rotation is the axis line AY of the _
and demounting to the apparatus main assembly.

| Here, in the case of the present embodiment,
10 the maximum possible inclination angle alpha 4 is 20
degrees - B0 degrees.
As has been described with respect to
Embodiment 1, immediately before Cartridge B (B5} is
determined to the predetermined position of the
15 apparatus main assembly A, or, substantially
simultaneocusly with it being determined to the
predetermined pesition, the coupling 12150 and the
drive shaft 180 engage with each other. More
particularly, the coupling 12150 and the drive shaft
20 180 are engaged with each other immediately before or
substantially simultaneously with the stoppage of the
rotary C.
Referring to Figure 67, the engaging operation
of this coupling 12150 will be described. Figure 67 is
25 a longitudinal sectional view of the apparatus main

assembly A , as seen from the lower part.

In the moving process of the cartridge B7 by



5 transm ssion pin 12155. The coupling 12150 inclined
downward and the coupling inclined |leftward are shown in Figs. 66
(ad4) (b4) and 66 (ab) (b5). The coupling 12150 is inclined about the
rotation axis AX, AY. |oWth respect to the direction different from
the inclining direction, and in the n%ﬁrange, the rotation of the
circunference of the axis AX and the rotation of the circunference of
AY can conbine with each other, so that the inclination is permtted.
For is exanple, the. directions different fromthe inclining direction

are Figures @6e(addary ad) tHea3kis(84)or (B .chfBing(@B)lsoand (a2). In

this manner, the axis L2 can be inclined in any directions relative
to the axis Lhclindoumvieirehizne dxi shé2pfoesmdudierRaedzhgubsr 20
necessarily pivotable relative to the axis LI linearly to the

predet er m neBoahiglen itp abp ditettipoas derct3sh ddgrebstiven tdhat case,
for exanple, the opening 121519 is set slightly wide in the

ci rcunferent FBf #iedth dE1oByeshén(@he- sént the, diveset idre odxitbel 2

i nclines gS égflqgivqﬁ}o t he %xis LL, the coupLing 12150 rotates to a
slight degre® hbott’ the SRFESEESaBVERS oG POS LEABN L& ES e e iy
cannot incli d ! nale,,inearly., By this, the
axis L2 can %ﬁsééﬁﬁ:ﬁ?e E%og%ﬁég%ggg%téﬁg%€%£§na§éIésr%ﬁgéﬁ%ﬁé%(a t he
axis LI. In ptheic wRrdSopihg pbavel anlElQ) QhabkeBal s did 9ahj Qi of the

openi ng 150g can be sel ected properly by one 5 skilled in“the art.
the drive shaft free-end 180b3 by the inclination of
| the coupling 12150. In addition, the upstream free end

10 position 12150A2 with respect to the rotational
direction X4 is positioned in the pin 182 direction
side than the drive shaft free-end 180b3 (Figure 67
(a)}.

First, the upstream free end position 12150A1

15 with respect to the rotational direction X4 of the
coupling 12150 passes by the drive shaft free-end
180b3. A part of ceoupling (receiving surface 12150f
and/or projection 12150d) which is the cartridge side
contact portion contacts to the main assembly side

20 engaging portion (the drive shaft 180 and/or the pin
182), after the passage. The coupling is inclined so
that the axis L2 becomes parallel to the axis L1 in
response to the rotation of the rotary C (Figure 67
(c)}. And, when the developing cartridge B7 finally

25 stops at the predetermined position (developing

position) in the apparatus main assembly A (stoppage

of the rotétion of the rotary), the drive shaft 180



As has been described hereinbefore, (Figure 64), the spherical
surface 121501 contacts to the retaining portion 121561. For this
reason, the rotation axis of the coupling 12150 is on the center 10
P2 of the spherical 'surface 121501. ljgo ot her words, the axis L2 is

pi votabl e irrespective of the phase of the end nenber 12151. In
addition, as will be described hereinafter, in order for the coupling
12150 to engage with the drive shaft 180, the axis L2 is 15 inclined
to the downstreamin the rotational direction X4 relative to the axis
Li just befemel the dagebemird .rdldest A2t lRordsl B&EWown in Figure 67,
the axis L2 inclines relative to the axis Li,  so tﬁg% tQEediiven
portion 12150®sitanthal dpwrtaedh Witk cashett th: t A89%20 F 3t ati onal

di rection X4. _ i gure 60 ows .t he_sta the axis L2
i s inclined Croéﬁpéﬂtlin\gel%fsghjgs €9 | .rof“ntgjgdelgo%I?gg gue(rff\léC 65 is a
sectional view taken al [ - kR ELguEser-£0. 25By the
structpre qéﬁ%%bﬁ%dpﬁé%g?%?g?%&ﬂﬁkg%gkﬁééfggfn t he Enclined.state
shown |n5Fa %ﬁ? aéggggagﬁghjg¥xgggfyyait@ﬂbkgltuerﬁﬁiﬁIﬂﬁ iwth the

axis LI. Ition, the maxi mum possi bl e inclination angle
al pha 4 (Fi g8 1bet yees-ikinlaxiisH ithendxtiheLaxi #nd, the
coupling 12150 and the drive shaft 180 are engaged
with each other (Figure 67 (d)). The recess 12150z of
the couplﬁng covers the free end portion 180b.

10 “ As has been described hereinbefore, the
coupling 12150 is mounted for inclining motion
relative to the axis Ll. More particularly, the
coupling 12150 inclines without interfering with the
drive shaft 180 in response to the rotating operation

15 of the rotary C. By this, the coupling 12150 can be
engaged with the drive shaft 180.

Similarly to embodiment 1, the engaging
operation of the coupling 12150 described above can be
carried out irrespective of the phase of the drive

20 shaft 180 and the coupling 12150.

In this manner, in this embodiment, the
coupling 12150 is mounted to the cartridge B7 for
substantial revolvement relative to the developing
roller 110.

25 Referring to Figure 68, the rotational force

transmitting operation at the time of rotating the

developing roller 110 will be described. The drive



L2 is determined so that the range to the position where the driven
portion 12150a and the internmediate 5 part 12150c contact to the end
menber 12151 or the supporting nmenber 12157 is covered. And, the
angle alpha 4 is set to the val ue regﬁgred for the nounting and
denmounting to the apparatus main ass ly. Here, in the case of the
present enbodi nent, 10 the maxi num possi bl e inclination angle al pha 4
is 20 degrees - BO degrees. As has been described with
respect to Enbodinment 1, inmmediately before Cartridge B (B5) is

determ ned (g trhe, s eASLAIIE RAYNPORET 5O OfndiNe:al5 gappar B8 LSLIMAI N
assenbly A, or, substantially sinultaneously with it being determ ned

to the predeter Hipeet posidd xs, ihheheompyiureg K2 5@ andathenal i ve shaft
180 engage with each other. More particularly, the coupling 12150 and
the drive shafrte2fed8vear efremyagedmntoh ehctlwrtiao isarede bt eMPebef or e
or substantially sinultaneously with the stoppage of the rot y C.

Referring t@rEMQmﬁé53$}Ivﬁe1@#9&@Fﬁ§r6beY%??dﬁmbﬂrﬁﬁﬁssﬁﬁt Iﬂ%g 12150
will be described. Figure 67 i% 23 a_ | ongi tudi a% %%%tkgggivﬂ%iw of
the appafat GO™FEFRS a3t yiatheadoBEcRCY it e H°0Wer “part . t he

moving process of thescartsidae BiBYnglfPi50 to rotate the
coupling 12150. Furthermore, as stated in the
foregoing, the coupling 12150 is coupled with the
Edeveloping roller 110 for drive transmission. For this

10 reason, the rotation of the coupling 12150 rotates the
developing roller 110 through the end member 12151.

In addition, even if the axis L3 and the axis
11 deviate from the co-axial relations somewhat, the
coupling can rotate without applying the large load to

15 the developing roller and the drive shaft because the
coupling 12150 inclines slightly.

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

20 Referring to Figure 69, the description will
be made as to operation of the coupling 12150 and so
on at the time of the cartridge B (B7) moving to
another station by the rotation of the rotary C.
Figure 69 is a longitudinal sectional view of the

25 apparatus main assembly A , as seen from the lower

part. First, similarly to embodiment 1, whenever the

cartridge B moves from the position (developing



the rotary C, the axis L2 of the coupling 12150 inclines beforehand
in the pre-engagenent angul ar position to the rotational direction X4
relative to the axis Li (Figure 67 (a)). In the direction of the 5
axis Li, the downstream free end posiisi on 12150A1 with respect to the
rotational direction X4 is positioned in the developing roller 12110
direction side beyond the drive shaft free-end 180b3 by the
inclination of the coupling 12150. In addition, the upstreamfree end
10 position 12150A2 with respect to the rotational, dire%tion X4 is
posi ti oned basthion hBE ARRSSESoRCsERE PRAFCIHE dri%Fe “SHAS t

free-end 180b3 (Figure 67 (a)). First, the Str fr osition
12150A1 15 WPEhPiBshRetl PaHe1P8ES: FEnaRY oF Facts ggrgexfﬁgfg?ﬁ%p
coupling 12150, passe t-he drd r end 180b3. A part of
coupl i ng (r88§F€Pﬂ§ g%f %%%Qngg%g 3%g%g¥gp§§}éction 12150d) which is

the cartridge side ggntact spPoFd i e LORtRCHStHeyt bei gvih waeahl y side

20 engaging portion (the drive shaft 180 and/or the pin 182), after

the passageinEhaccoupbing pdsitie,netesaxibat2thie e souplbagones

parallel to the axis Li 1n response to the rotation of the rotary C

(Figure 67 (eLp0 Asdsubdiemt ird ldeveteping catebltge®BLhE A&LPY 25

stops at the predeterm ned position (devel opi ng positian), ip t he
(o]

appar at us néiln (aetehbbyal IStGHPEGESHE LEABIr BRATH DN RASYHEM ot ary) ,

the drive S%%L% %%g I%Egry ¢ further starts the rotation to one

direction afterltermination of the development, The

10 upstream receiving surface 12150f with respect to the
rotational direction X4 and/or the projection 12150d
of the coupling 12150 contact to free end portion 180Db
of the drive shaft 180, and/or the pin 182 (Figure
69a), in response to the movement in the rotational

15 direction X4 of the cartridge B (developing roller
110).. And, the axis 12 begins (Figure 63b) to incline
toward the upstream in the rotational direction X4.
The inclining direction (pre-engagement angular
position) of the coupling at the time of the cartridge

20 B moving this direction to the developing position is
the substantially opposite relative to the axis Ll. By
the rotating operation of this rotary C, the upstream
free end portion 12150A2 with respect to the
rotational direction X4 moves, while it is in contact

25 with the drive shaft 180 (free end portion 180b). The

axis 1.2 of the coupling 12150 inclines to the position

(disengaging angular position) where the upstream free



and the developing roller 12110 will becone substantially co-axi al
wi th each other. And, the coupling 12150 is noved fromthe

pr e- engagenent angul ar position toward the rotational force 5
transmtting angul ar position where the axis L2 is substantially
co-axial with the axis LI. And, the &¥upling 12150 and the drive
shaft 180 are engaged with each other (Figure 67 (d)). The recess
12150z of the coupling covers the free end portion 180b. 10As has
been descri bed herei nbefore, the coupling 12150 is nounted for

nelining MBhLoPof el 8 | 10 sbhendXi Bo line Mifitepahbieubaédyand he
coupling 12150 Tnclines without interfering wwth the drive shaft 180
in responsel1toptheri@ial igse)qpesad) am hiaf stheey otlas yediiplByat hi s,
the coupling 12150 can be engaged with the drive shaft 180. Simlarly
to enbodi near11) ivepaswgayivng lepétals obn ofortieetc wdphi hye 12050

descri bed above can be carried out irrespective of the phase of
the drive 26hshaffrasterhd 80ke dBuphragtIAP150herer it ndifer, in

t hi s enbodi nent, the couplig% 121?0 i S, nount to Fe cartridge B7
for substanfPaFriedd| R ererfC éFEF'Ver?EFfékf 8?0% g rol l er 110.

25Ref [ t ' 68,..t.h tag] L tL ti
at the {1 nacereForis e Tite BebRl Eht nborar s SpRs PN B hElr | B’

The drive rotary C.

As has been described hereinbefore, the
couplihg 12150 is mounted for inclining motion

10 relative to the axis L1l to the cartridge B. And, the
coupling 12150 is inclined without interfering with
the drive shaft in response to the rotational movement
of the rotary C. By this, the coupling 12150 can be
disengaged from the drive shaft 180.

15 The coupling 12150 can be integrally handled
with the end members {gear and so on) by the structure
as described above. For this reason, the assembly
operation property is improved.

The structure for inclining the axis L2 of the

20 coupling to the pre-engagement angular position,
immediately before the coupling engages with the drive

shaft may employ any of the embodiment 2-embodiment 5.

Embodiment 11:
25 Referring to Figure 70, Figure 71, and Figure
72, embodiment 11 will be described.

The present embodiment is different from



151 shaft 180 rotates with the gear (helical gear) 181 in the
direction of X8 in the Figure by the rotational force received from
the notor 64 (driving source). The transm ssion pin 182 integral with
the drive shaft 180 5 contacts to twaspf the four rotational force
receiving surfaces 150e of the coupling 12150 to rotate the coupling
12150. Furthernore, as stated in the foregoing, the coupling 12150 is
coupled with the developing roller 110 for drive transm ssion. For
this 10 reason, the rotation of the coupling 12150 rotates the
devel opi ng Fobbdiman® thrisugthet Resékdopefbesitifspt the I n

addition, even if the axis L3 and ghe axi s Li $q¥2at% fE%HE he
co-axi al reFatPdhadkofEHALIRYE E8GpPFAGS cat ottt & W Chout appl yi ng

L A I
br ogent | nveRELSE. “Borat erTTRg CEs Frotr o 65t e ‘deserToti on i |l be
made as Lo epekathgn of the coupling 12150 and so on at the time of
the cartridge (B7) noving to another station by the rotation of the
rotary C. Figure 69 Figuael 00gi$ udiprat spsedtivenalievi efy af cate izige
apparatus nmain assenbly A, as seen fromthe |lower part. First,
sinilarly tecesbddhgent the whsmnand: embedéaehti dfé 9B Rovésifrdm the
position (q%éigggtggve view illustrating a driving portion of the
cartridge. Figure 72‘(a) is a perspective view of a
10 driving input gear, as seen from the driving side.
Figure 72 (b} 1s a perspective view of the driving
input gear, as seen from the non—-driving side.
The development gear 145 and the feed roller
gear 146 are disposed at the drive lateral end
15 portions of the developing roller 110 and the feed
roller 115 (Figure 1), respectively. The gears 145 and
146 are fixed to the shaft. The rotational force
recelived b? the coupling 13150 from the apparatus main
assembly A is transmitted through the gear to the
20 other rotating members (the developing roller 110, the
developer supply roller 115, the toner stirring

(unshown), and so on) of cartridge B (B6).

A driving input gear 13147 which supports the
25 coupling 13150 will be described.
As shown in Figure 71, the gear 13147 is

rotatably provided at the position for engagement with



152 position) where opposes to the photosensitive drum the pin 182
is positioned at any two of the entrance portions 12150k1-12150k4
(Figure 61). In the state where the rotary Cis at rest at 5 the
devel opi ng position, the axis L2 of the coupling 12150 is
substantially co-axial relative to t ¥ axis Li (rotational force
transmtting angul ar position). Wen the rotary C further starts the
rotation to one direction after term nation of the devel opnent, The
10 upstreamreceiving surface 12150f with respect to the rotational

direct | on X4nandLocablie. i Qje! 199 124504, ofeddhe-cioup! bear 12450

contact to free én 180b of the drive shaft 18 and/ or the

pin 182 (Fi gukey89a) 13141 nespense cbopl heg nestereintingn sebeiont at i onal
15 direction X4 of the cartridge B (developing roller 110).. And, the
axi s L2 begiBg4(Fi gimel £9)o tthei vabi nembenal 2l Ihelaggstirédni®n t he
rotational direction X4. The inclining direction épre-en agenent
angul ar posEmbodimefit t he H@QMﬁend2aﬁa§he tlibge CePP ﬁ@gc%§f$fd§b 20 B

moving this direction to the devel opin ositiqn i substantial ly
opposi t eSrePavpPkabiy FeerEas by 2 B?t?g’éﬂf‘%tr?ﬁr??%t iﬁéggt P%ntsl?ﬁ this
rotary C, the up§§é§§n1free end portion 12150A2 with respect to the
rotational dfféctti X4 noves, while it is in contact 25 with the

drive shaft 180 (fr POLid A, QRN ng ThenBE 1425 Pfardhengoupl i ng
12150 inclines to t%@rgggffi%% (dﬁ%%%gaaﬁng angul ar position) -where

the upstreanniegatié3 regulation member 131571 are mounted to
the cartridg; B (Figure 70). '

10 The supporting member 13157 is provided with
the hole and the inner surface 13157i thereof engages
with the gear 13147. Since the engagement, drive, and
disengagement of the coupling by the rotating
operation of the rotary are the same as that of

15 Embodiment 10, the description is omitted for
simplicity.

In addition, The structure for inclining the
axis L2 of the coupling to the pre—ehgagemgnt angular
position, immediately before the coupling engages with

20 the drive shaft may employ any of that of the
embodiment 2-embodiment 5.

As has been described hereinkefore, it is not
necessary to dispose the coupling at the end co-axial
with the developing roller. According to this

25 embodiment, the latitude in the design of the image
forming device body and the cartridge can be-improved.

According to this embodiment, the effects similar to



end portion 150A2 reaches to the drive shaft free-end 180b3 (Figure
69c). And, in this state, the coupling 12150 is passed while it is in
contact with the drive shaft free-end 180b3 (Figure 69d). Thereafter,
the 5 cartridge B is conpletely retragted fromthe devel opi ng
position by the rotating operation of the rotary C As has
been descri bed herei nbefore, the coupling 12150 is nounted for
inclining notion 10 relative to the axis Li to the cartridge B. And,
the coupling 12150 is inclined without interfering with the drive
shaft in regpppsemtntt hearotmtdvdnad. nrovenent of the rotary C. By
this, the coupling 12150 can be di sengaged fromthe drive shaft 180.
15The coupling 12150 can be integrally handled with the end nenbers
(gear and so on) by the structure as described above. For this
reason, theEabeEABEYTopeiati on property is inmproved. The structure

for inclining the aﬁ?@&bﬁﬁg%t 2 20 £qupljna. b 8elihG: B & Sngagement

angul ar position, i ef 0r'é the coupling engages wth the

drive shaft : y;any,@f74 he enbodi ment 2-enbodi nent 5.
Enbodi nmerit f%?¥}§g§%gr3?nén?o Figure 70, Figure 71, and Figure 72,

embodi ment 11 will be deschbbed-ddher Prasanbodihedt Fpnthe scadief f er ent
rrom of using the rotation selecting mechanism (rotary) as
the moving member for the developing device (cartridge
B) i1s described. 1In this eﬁbodiment, another moving
10 member will be described.

Figures 73(a) and 73(b) are sectional views
showing a cartridge supporting member for supporting
four cartridges B (14Bl to 14B4j. Figures 74 (a) to
74(e) are perspective views and side views showing

15 processes for engaging and disengaging a coupling with
respect to a driving shaft.

Referring to Figures 73(a) and 73 (b), the
respective cartridges B (14B1 to 14B4) are laterally
arranged in cross section in a cartridge supporting

20 member 14190 and are detachably mounted to the
cartridge supporting member 14190. Figure 73(a) is a
schematic view showing a state in which a first color
cartridge 14Bl is located at a portion opposite to a
photosensitive drum 107 and is capable of performing

25 development with respect to the photosensitive drum

107. When the cartridge 14Bl completes the development,

the supporting member 14190 moves in an X20 direction,




154 Enbodi ment 10 in the position (position of the coupling) which
inputs the drive, and the structure which transmts the rotati onal
force to the developing roller and the devel oper supply roller from
the coupling. Figure 70 is a perspective view of a cartridge
according to the present enbodiment. ¥igure 71 is a perspective view
illustrating a driving portion of the cartridge. Figure 72 (a) is a
perspective view of a 10 driving input gear, as seen fromthe driving
side. Figure 72 (b) is a perspective view of the driving input gear,

as seen fro otQﬁ poRs dfd4d NhtSi@@cond) color ddierdevel oppenis gear 145
and the feed ro Fer gear” 146 are disposed at the drive lateral end 15

portions of 1hetdevet opiadppreidier bbotaod tderdlegdnyobbeitdd® (Figure
1), respectively. The gears 145 and 146 are fixed to the shaft. The
rotational fudthereepsetverb hhe photogphs byl s 1Bouf ddrh-t he appar at us
main assenbly Ais transmtted through the_gear to the 20 other
rotating nerbeideptablyeveldnyiedgres Lerda 180tk FevBFoper suppl y

roller 115, the toner stirring nsho nd sp on) of . ¢ idge B
(B6). 5 PhOtosenslt%v‘%irqli}}“hgl(q%nﬁﬁt )égég??'i eﬁ SWPch Eﬁ%%%fr%lg the

G LR S o PEREEE, o AN
with | the colors. Finally, as shown in Figure 73(b), a

fourth color cartridge 14B4 is moved to the opposing

portion with respe;t to the photosensitive drum 107,

10 so that four color developer images are transferred
onto the transfer belt. Then, the developer images are
transferred from the transfer belt onto a recording
material S and are fixed on the recording material S.

Incidentally, each of the cartridges 14 is

15 moved in a direction substantially perpendicular to a
direction of the axial line L3 of the driving shaft
180 by the movement of the supporting member 14190 in
one direction.

As a result, a color image is formed on the

20 recording material S.

When a series of the color image formation is
completed, the supporting member 14190 is moved in the
¥21 direction to be returned to an initial position
(the state of Figure 73{a)).

25 Next, with reference to Figures 74(a) to 74(e),

steps of connecting and disconnecting the coupling

with respect to the driving shaft by the movement of



155 the devel opnent gear 145 and the feed roller gear 146. The gear
13147 has the coupling containing section 13147) simlar to the end
menber 12151 described in Enbodi ment 10 (Figure 72 (a)). The coupling
13150 is 5 pivotably retained by a rasai ning menber 13156 on the gear
13147. Further, the supporting nenber 13157 and the
inclination regulation menber 13157i are nmounted to the cartridge B
(Figure 70). | oThe supporting nmenber 13157 is provided with the hole
and the inner surface 13157i thereof engages with the gear 13147.
SIPCS_the eﬁ@aggneppitﬂﬁngﬁﬂﬁﬁdWGﬂéeh@a@@ﬁ%ﬁ%b%ﬂ-the coupling by the
rotating operation of the rotary are the sane as that, of 15

Enbodi ment Representatiyepiq d?qunsechﬁiOPt @Haf gj‘rasﬁ?%eﬁacﬁ oFthe

In addition, The ., stru e far inclining the axi 2 of 'h : [
to the pre- SRGAGARERt AR HD RSEI I L AneasrErg AR g SR P ! N
coupl i ng engag Lt 0t [ a fgﬁg ] t hat of
t he gnbodingﬁisg?gk%gaﬁheﬁpggge V%(é? 1 %gxias ggggéggég?ibeg °
her ei nbefor e diti ni;S aNta PECES S dupdiiggoselshe Dmugliatglat the end

co-axial with the developing roller. According to this 25 enbodi nent,
the |atitudedmrehecdastgnonftd hehd nageihgr shagt ded0 cexchddyguand t he
cartridge can be inproved. According to this enbodinent, the effects
simlar to 74(b) is a,side view thereof. Figure 74(c) 1is a
perspective view showing a state in which the coupling
is connected to the driving shaftland placed in a
10 driving force transmittable condition. Figure 74 (d) 1is
a perspective view showing a disconnected state of the
coupling from the driving shaft and Figure 74 (e) is a
side view thereof.
In this embodiment, as a means for including
15  the axial line L2, the constitution described in
Embodiment 5 is used. That is, a regulation rib 14191
provided to the apparatus main assembly is disposed
along a lower side of a line L20 through which a
coupling 14150C passes and upstream from the driving
20 shaft 180 with respect to a movement direction X20.
Further, similarly as in Embodiment 6, a distance
between a top surface 1419la of the regulation rib and
the coupling 14150C is set to be smaller when the
coupling 14150C comes closer to the driving shaft 180.
25 Further, as shown in Figure 74 (b}, an inclination

direction of an axial line L is regulated so that a

driven portion (portion to be driven) 14150Ca is



156 Enbodi ment 9 are provided. Enbodi nent 12: Enbodi ment
12 will be described with reference 5 to Figures 73 and 74. In the
above-described Enbodi ments, the case of using the rotation selecting
mechani sm (rotary) as the noving nenber for the devel opi ng device
(cartridge B) is described. In this &"odi nent, another noving 10
menber will be described. Figures 73(a) and 73(b) are sectional views
showi ng a cartridge supporting nenber for supporting four cartridges
B (14B1 to 14B4). Figures 74(a) to 74(e) are perspective views and

side views ShoW PGy 15,4R69558% hf 0L <E00R MG aNd idSengaging a
] Bart

coupling w respect” to a“driving s Referring to Figures 73(a)
and 73(b), the1isspest idecanbhl dgesndi £44R1 1y a14B4p ace)lateral ly

arranged in cross section in a cartridge supporting 20 nmenber 14190
and are detachably Heusf echdo ddve loprienicdgéts upporddniy ivgebéAB14190.
Figure 73(a) is a schematic view showng a state in which a first
col or is completed, the supporting member is horizontally
5 moved in one direction. By this movement, the
cartridge 14B3 is moved toward a predetermined
position. During its process, an intermediate portion
14150Cc contacts the top surface 1419la. At this time,
as described in Embodimeﬂt 6, the driven portion
10 14150Ca is directed toward the driving shaft 180 (the
pre-engagement angular position) (the state of Figure
74 (a)). Thereafter, similarly as in the
above-mentioned description, the coupling 14150C
engages with the driving shaft 180 (the rotating force
15 transmitting angular position) (the state of Figure
74{c)). Then, when image formation with the cartridge
14B3 is completed, the cartridge 14B3 is moved in the
¥20 direction. The coupling 14150C is disengaged from
the driving shaft 180 (disengagement angular position)
20 (the state of Figure 74(d)). Details are the same as
those described above, thus being omitted.
As described above, the developments with all
the couplings are completed, the supporting member
14190 is returned to the initial position {the state
25 of Pigure 74(b)). An operation during a process

thereof will be described. The coupling of each of the

cartridges is required to pass through the driving



cartridge 14B1 is located at a portion opposite to a photosensitive
drum 107 and is capable of perform ng 25 devel opnment with respect to
t he photosensitive drum 107. Wen the cartridge 14B1 conpl etes the
devel opnent, the supporting nmenber 14490 noves in an X20 direction,
157 so that an adjacent (second) color cartridge 14B2 is |ocated at

t he opposing, portion (devel oping position) with respect to the

phot osensitive drum 107. Incidentally, a devel oper inage formed on
the 5 photosensitive drum 107 is transferred onto a transfer belt
104a. These ppgratlBons Tue thépeatedofiprtieactowflinge isel oisilFrhal |y,
as shown in Figure 73 (b) , a fourth color cartridge 14B4 is noved to
t he opposi ngspoiuriog whehdeeslpastento megeghdreserdtti ve drum 107, 10
so that four color devel oper images are transferred onto the transfer
belt. Then, mHfceasnsEBpet FMEYET HOSitAaRsFRr FBY FHUHHIIRE F hnst er

belt onto a recaording naterial é%ﬁ$ﬁlare fléed op_the recording

material S. AFGEENPEPEYIORA Cc&PFATUE8s 4T s 15 noved in a

Lo A A 0 e g
_ g~ sha y the novenent of the supporting
member 1419Q,d . Qneydikheghh Py a constitution for inclining the

axial line L2. As shown in Figure 74(d), a rggulation
rib 14192 similar to that descried in Embodiment & is
disposed along the upper side of the lige L20 through

10 which the coupling 14150C passes. The rib 14192 is
disposed upstream from the driving shaft 180 with
respect to the movement direction XZ1. Further, the
distance between the regulation rib 14192 and the line
1,20 is set similarly as in the case of the regulation

15 rib 14192. That is, the regulation rib 14191 and the
regulation rib 14192 are set in a point-symmetry
relationship with respect to the center of the driving
shaft 180. Incidentally, as shown in Figure 74({e), a
regulation direction of the coupling 14150C is not

20 changed. For this reason, the coupling 14150C is also
moved, at the initizl stage (X21 direction), from the
pre-engagement angular position to the disengagement
angular position. through the rotating force
transmitting angular position by the same operation as

25 during the image formation (development) (during the
movement in the X20 direction). During this operation,

the coupling 14150C passes-through the driving shaft



As a result, a color image is fornmed on the 20 recording material S.
When a series of the color inage formation is conpl eted, the
supporting nenber 14190 is noved in the X21 direction to be returned
to an initial position (the state of Figure 73(a)). 25Next, with
reference to Figures 74(a) to 74(e),1§Heps of connecting and

di sconnecting the coupling with respect to the driving shaft by the
novenment of 158 the supporting nenber will be described.
Representatively, connection and di sconnection of the cartridge 14B3

Wi th respectgho,a4Copwh i NP AA4LA6aW S| the descrdibedsitigure 74(a) is
a perspective view 5 show ng a state of the coupling 141500

i medi atel y before gansrtsi @fbddintehe , dthei ngrshaddge 180 and Figure
74(b) is aside view thereof. Figure 74(c) is a perspective view
show ng a statechabihi stppdigecdodpthnyesBeehbnirediied HaIehECHRINA ng
shaft and placed in a 10 driving force transnmttable, condition.

Fi gure 74(dRpPparatper spBeinder sPERGANIW vF £P6i SBERRES®d 3t ate of
the coupling fromthe driving shaft and Figure 74 i i Vi ew
thereof.SIn%PﬁW§ éﬂbﬁﬂ$¥ﬁﬁnfh(5§'aLh%aﬁ%P?%r %?&ﬂ%ﬁﬁgﬁé ?%f%iégixial
line L2, the ¢o i i i | Lyenf  Spi sed. That is,
a regulatioﬁ°%5g§§a%gﬁy§§8%?§g§ ?ggt%goggggggtus'na?%sggiinbly i's

di sposed al @pg,@; LAY mST&Rr, anbi B8ek2Bo¥dy aigh Wi ehea coupl i ng

141500 passes and upstreamfromthe driving 20 shaft 180 with respect
to a novenerphrdiriages ondXPCGko 14B4 to a replaceable positioni
Incidentally, in this émbodiment, the movement
10 direction of the developing cartridge is obliquely
upward but may also be an opposite direction and the
developing cartridge may be disposed so as to be
movable in other directioné. |
In the foregoing description, the image
15 formation. (development) is effected when the cartridge
is moved in one direction but is not effected when the
cartridge is moved other directions. However, the
present invention ié not limited thereto. For example, -

when the cartridge is moved in other directions, the

20 image formation may be effected.

[Embodiment 13]
Embodiment 13 will be described with reference
to Figure 75.
25 in the foregoing description, the cartridge
detachably mountable the apparatus main assembly A is

described. In this embodiment, such an image forming



Further, simlarly as in Enbodi nent 6, a distance between a top
surface 14191a of the regulation rib and the coupling 141500 is set
to be small er when the coupling 141500 cones closer to the driving
shaft 180. 25 Further, as shown in Fiigure 74(b), an inclination
direction of an axial line L is regulated so that a driven portion
(portion to be driven) 14150Ca is 159 directed upwardly with respect
to the line L20 (the inclination direction is indicated by a |line
L30). Here, when devel opment with the cartrjdge 14B2 is c | et ed,

t he support ErRgarehberthat HdYe Aevedrryng ﬁ%ﬁ%ﬁ?i%ﬁ(ﬁﬂ?(ﬂeﬁggggbﬂg By

this nmovenent, the cartrjdge 14B3 is noved toward a predeterni ned
posi tion. DEPPAGTES 1ﬁ(ﬁﬁgéﬁ %éhaPnFBPﬁEﬁ AT "0t t30 if568§1

contacts the to urface 1419 hj i e, i i
Enbodi nent éwagge%%??%kﬁP?xﬁ ;%;$e%%e§4§go%%£?ét%§$ecégéysgaakgethe
driving shaft 18 %éE.heIi%%- %ga%aﬁaév@i@!drﬁ] RR8LI 9A) thike state of

Figure 74(a)). Thereafter, simlarly as in e above-nenti oned

descri pt kongmbbeifonp! i HonAAREQC tengageapph t it ddanadir wszsgmshaf 2 180
(the rotating force 15 transmtting angul ar position) (the state of
Fi gure 74(chy. thhensenhsnt i imgetf cematinbadwi tihe Wevedeprindge 14B3 is
conpleted, the cartridge 14B3 is noved in _the X20 direction. The
coupl i ng 14880tcesini sehymyepdimamtt A8 dr FVXPY 'SFRf tingdiich the

(di sengagenent angul ar  position)_.20(t he ate of Figure .74(d)).

Det ai | s aredﬁﬁslgﬁﬁﬁga%gYHﬁ§é”H§§§F|b58 g%%v%Pp?ﬁﬂgg%éEﬁﬁlonitted.

assembly A and is used in a fixed state. Maintenance
10 is performed by a service person.
Figure 75 is a sectional view of the apparatus
main assembly.
As shown in Figure 75, a rotary C2 includes
four color developing devices 15A, 15B, 15C and 15D
15 mounted therein. The rotary C2 further includes
developer bottles 16A, 16B, 16C and 16D each for
supplying a developer to an associated developing
device. These bottles 16A, 16B, 16C and 16D are
detachably mounted to the apparatus main assembly A in
20 a direction perpendicular to the drawing. When the
developer in the bottle empties, the bottle is
replaced by the user.
By the rotation of the rotary C, each of the
developing devices 153, 15B, 15C and 15D is
25 successively moved to a portion (developing position)
opposite to the pﬁotosensitive drum 107 and at the

opposing portion, a latent image formed on the



As descri bed above, the devel opnents with all the couplings are

conpl eted, the supporting nenber 14190 is returned to the initial
position (the state 25 of Figure 74 (b) ) . An operation during a
process thereof will be described. The coupling of each of the
cartridges is required to pass throudﬁ‘the driving 160 shaft 180.

For this reason, the coupling is, simlarly as during the

devel opnent, noved fromthe pre-engagenent angul ar position to the

di sengagenent angul ar position through the rotating force 5
transmtti “ghéﬂs%ﬁéi@% td:Qf 109" 15hisvOLEPRSE, Debeh8iNGCRE SRy t O
enpl oy a constitution for inclining the axial line L2. As shown in

Fi gure 74(djovamefgubatégih rdfb thél2vslopley deovitdeat tdesbei ed in
Enbodi mrent 6 is disposed al ong the upper side of the line L20 through
10 whi ch t heppouphgngoddils0C thas sesplThe mempar 10 sh@wsposed
upstream fromthe driving shaft 180 with respect to the, novenent
directi on Xetovidedhee  theelayiedoring Bevieens NI 4EBnt e b 14192

and the line 1,20 is set simlarly as in the case of the_r | ation
15 rib 1310971 YhAE FR2EE HFGWERFatPoR i BPRRTOT Sl Pha P8Tar 4t i on

rib 14192 are set.in LNt - tr |.ati : . .
tLe cent er épo hghéw? ig§%§%g$¥g§§0'dhgﬁ{ d QHEBEPfE&ﬁQtI&§Qﬁ§ 0

nci denta as shown 1 n Figure

74(e), are Lepadi fectdon Qlagkheneeuphbng) 140G dngapel 20
changed. Foggbﬁﬁée?eéson, t he cogplsﬁg 14150C i s al so noved, at the

initial stagecfpX@hedifreetin®hatftr.onThhe qpersrigagdsentnahgul tar
position to the di sengagenent angul ar position:through the rotating
force that in Embodiment 1 and the like, so that description
10 thereof is omitted.
As described above, even in the case of drive
switching of the developing device fixed to the
apparatus main assembly, the operation can be

performed similarly as in the cases of Embodiments

15 described above.

Embodiment 14:
Referring to Figure 76, Figure 77, and Figure
78,, embodiment 14 will be described.

20 These embodiments differ from Embodiment 11 in
the configuration of the coupling, and provision of
the elastic material for maintaining the coupling at
the pre-engagement angular position.

Figure 76 (a) is a perspective view

25 illustrating a part of cartridge B. Figure 76 (b) and

Figure 76 (a) are sectional views taken aiong a line

extended in the inclining direction of the axis of the



transmtting angul ar position by the sane operation as 25 during the
i mge formation (devel opment) (during the novenent in the X20
direction). During this operation, the coupling 14150C passes through
the driving shaft 161 180 and then ijggreturned to the initial
position. In this enbodinment, the cartridge is detachably supported
with respect to the image form ng apparatus. During replacenent of
the cartridge, as 5 shown in Figure 74(a), the supporting nenber
14190 is rotationally noved in the X30 direction. By this rotational
movenent, thkeupdéngnbvesugadiheofcentiercaft thelgdisiviigr ineutiBaaro a
repl aceabl e position. Incidentally, in this enbodinent, the novenent
10 directiortde mambaever b MpuEdst Fh8geTLSiRbI IR Waidward but may

al so be an opposite direction and the_ deyel opi ng cartridge e
di sposed so? §°télBBSF5%%%¢%'iﬁlgPﬁ%r7ﬂi%§bffbﬁs?l%ﬁ Fﬁ%gf%fgéggng

deser Y, oS T TR o gy kg tected e

the cartridg&€“f i'n one~direction’ but ected when the
cartridge i %h%”‘é%ﬁ oL hgra difect 'F‘:'?Pﬁre Hoyeuer ,id ke skkesenhli dvent i on
ted thef e, wh

isnot Iim eto. For exanp en the cartridge is noved in
ot her directihangcrhBeng the state where the coupling (cartridge)
is positioned at the pre-engagement angular position.
Figure 78 (b) is a sectional view illustrating the
state where the coupling (cartridge) is positioned a%
io the rotational force transmitting angular position.
Figure 78 (c) 1s a sectional view illustrating the
state where the coupling (cartridge) is positioned at
the disengaging angular position. Figure 78 (a), (b),
and (c) illustrate the positional relations between
15 the coupling 15150 and the drive shaft 180.

As shown in Figure 76, the development gear
145 is disposed to the end of the developing roller
110. BAnd, the gear 145 is fixed to the shaft 155 of
the developing rcller 110.

20 A driving input gear 15147 which mounts the
coupling 15150 will be described.

As shown in Figure 76, the gear 15147 has the
gear portion for meshing engagement with the
development gear 145 15147a, and the gear porticn

25 15147b for meshing engagement with the feed roller

gear 146 (Figure 58). BAnd, the gear 15147 is rotatably

mounted to the cartridge B by a supporting member



20 image formation may be effected. [Enbodi ment 13]

Enbodi ment 13 will be described with reference to Figure 75. 25In the
foregoing description, the cartridge detachably nountable the
apparatus nain assenbly A is described. In this enbodinment, such an
image formng 162 apparatus that t hd®devel opi ng device as the

devel opi ng apparatus is fixed to an apparatus main assenbly and image
formation is effected by real tine supply of the devel oper. That is,

t he devel oping device in this 5 enbodinment is nmounted to the

apparatus ki 8ogLit YodpRhrliflg MaRbeDUls 157 NOkndeapiiRdagThe

devel opi ng device in thi odiment 1s a fixed-type in which the

devel opi ng dexhee is17d x@thdiQ chReaappad attise MRiariagsashbyr Aand is
used in a fixed state. Miintenance 10 is perforned by a service

person. the dev&igphey Aplileralséctional view of the apparatus main
assenbly. As shown in Figure 75, a rotary C2 includes .
_ By this, the rotational force received by the
5 coupling 15150 from the apparatus main assembly A is
transmitted to the developing roller 110 through the
pin 15155 (rotaticnal force transmitting portion), the
rotational force transmitting surface 12151h (Figure
62 (a), (b), rotational force receiving poftion), the
10 gear 147, and gear 145.

The coupling 15150 is pivotably mounted to the
gear 15147 by a retaining portion 15147m {movable
among said three angular positions). In addition, the
coupling 15150 is urged by an urging spring (elastic

15 material) 15159 in order to maintain the pre-
engagement angular position. In this embodiment, the
spring 1515% is a torsion coil spring. A supporting
portion 15159a of the spring 15159 is locked by a
mounting portion (unshown) provided on the cartridge B.

20 And, an arm portion 15159b thereof elastically urges
an intermediate part 15150c of the coupling. By this,
the axis L2 of the coupling 15150 is maintained at the
pre-engagement angular position (Figure 78 {a))y. In
the present embodiment, a spring force (elastic force)

25 of the spring 15159 is 5g - lOOé. ITf it is below b5g,

the coupling may not incline correctly due to the

frictional force and so on. If it is more than 100g,



four col or devel opi ng devices 15A, 153, 15C and 15D 15 nount ed
therein. The rotary C2 further includes devel oper bottles 16A, 163,
16C and 16D each for supplying a devel oper to an associ at ed
devel opi ng devi ce. These bottles 16A16663, 16C and 16D are detachably
nounted to the apparatus main assenbly Ain 20 a direction

per pendi cular to the drawi ng. When the devel oper in the bottle
enpties, the bottle is replaced by the user. By the
rotation of the rotary C, each of the devel opi ng devi ces 15A, 15B,
15C and 15Dths @8ntacteswitiany ofores FBTRIGIFLY i (WeV&opFnbhe

posi tion) opposite to the phptosenshtive d{un110§ and at %Qé opposi ng
portion, a Famenpfikage e G tHE CIBRLLADt oSEHSET BT ve gt um 107 is

devel oped. Dependi on the enment . of t in
deviceg to R lBBpggfﬁ% %ﬁh%%ﬁ% Fntﬁélgoﬁpﬁﬁgd%%é er %ﬁ%&gghoan)
provi ded to e, dexs! opi 0% dRHIAE 1ohsengaordayi i tiig.cd digtag shaf t

t
provi ded todF 6 apparatus main assenbly (not shown). Thereafter, when
the i mage fquaatheNnhses0aD! &t ethriblie saat bdgeyGnaticshama) is

di sengaged fromthe driving shaft. This operation is simlar to that
in Enbodi neaktdrand bheihé kepupsidrighat Tnesddd tptdron 1t0ishaekof is
omtted. As described above, even in the case of drive
swi t chi ng oflitnh&edevel bhe ngprdrc€oflilx EBTLBIt he appar at us main
assenbly, the operation can be per.f or med Shgﬁﬁg§'yef§%4f% t he
cases of Enbodi ment $10F5 @8SEFFHEY-BovE'® ERFIEHT 4
material) elastically urges the coupling 15150. The
10 elastic force thereof is such that it can maintain the
coupling 15150 at the pre-engagement angular position,
while it permits moving the coupling from the pre-
engagement angular position to the rotational force
transmitting angular position (Figure 78 (b)}, and it
15 permits moving the coupling 15150 from the rotational
force transmitting angular position to the disengaging
angular position (Figure 78 (c)).

This applies also to the spring ({elastic

material) 4159 described by the embodiment of the
20 embodiment 3 and so on.

Further, the éartridge B has the inclination
regulating portion for regulating the inclining
direction of the coupling. Since this structure is the
same as that of Embodiment 11, the description is

25 omitted for simplicity.
As shown in Figure_77, the couplings 15150

differ from the coupling 12150 described in Embodiment



Referring to Figure 76, Figure 77, and Figure 78" enbodi ment 14 will
be descri bed. 20These enbodi ments differ from Enbodi nent 11 in the
configuration of the coupling, and provision of the elastic materi al
for maintaining the coupling at the gre-engagenent angul ar position.
Figure 76 (a) is a perspective view g’illustrating a part of
cartridge B. Figure 76 (b) and Figure 76 (a) are sectional views
taken along a line extended in the inclining direction of the axis of
the 164 coupling through the center of the driving input gear (the

nerber whi chg mpungse the rdigurhRgoh NPt tigealrivenabsati bhussrsied) .
Figure 77 (a) is a side view of the coupling alone. Figure 77 (b) is
a perspective view pbrd pdeticouplrilyy ahoopenFgure 508 d) the a
sectional viewillustrating the state where the coupling (cartridge)
i s positionediatn tiertproe dhda9entat peeigidat Wddi theénrerFeglire 78 (b)
is a sectional viewillustrating the state where the cou&%hg%
(cartri dge) 1p359psand died TAET18°FRh&CR ot 243 Biral TRErERCEFaNsHIPEi ng

atate whor oL HEORAHIThg Y ShPt FraBes™ S poa Tt daeg"af HHE 4P eaging
angul ar posgﬁg?@-léggﬁﬁf§d§% @%)%bsp21.As shown in Figure 78, when
the coupling 15150 reaches ,the rotational force
transmitting angular position (Figure 78 (b)) through
the pre-engagement angular position (Figure 78 (aB),
10 the rotational force of the drive shaft 180 will be
transmitted to the coupling 15150 through the pin 182.
Iin this embodiment, not the recess 15150z but the
drive shaft 180 side is the flat portion 15150y. By
this, the peripheral part 182d (Figure 78 (a?, {b),
15 (c)) and the flat portion 15150y of the coupling of
the pin 182 can be brought close to each other {Figure
78 {(b)).
By this, the lengths of the cartridge B and
the apparatus main assembly in the direction of the
20 axis L1, L3 can be shortened. Therefore, the cartridge
B and the apparatus main assembly can be downsized.
Here, an inner diameter Zl=phi of the flat
portion 15150y of the coupling used by this
implementation is about Smm. In addition, an outer
25 diameter z2=phi thereof is approx. llmm. 1In addition,
a depth 23= of the flat porxtion is approg. 0.6mm. In

addition, a depth of the recess 15150z of conical



and (c) illustrate the positional relations between 15 the coupling
15150 and the drive shaft 180. As shown in Figure 76, the
devel opnent gear 145 is disposed to the end of the devel oping roller
110. And, the gear 145 is fixed to thesshaft 155 of the devel opi ng
roller 110. 20A driving input gear 15147 which nmounts the coupling
15150 wi Il be descri bed. As shown in Figure 76, the gear
15147 has the gear portion for neshing engagenent with the

devel opnent gear 145 15147a, and the gear portion 25 15147b for
nmeshi ng engagementswipbrehe ¥.csen rigl ¢gﬁ §errrads IFiRIEd8) . And,

t he gear 15147 is rotatably nounted to the,cartridge B b
supporting RE@Ber a&@Stﬁ%l.%FQﬁﬁFEat?@ﬁﬁB?tFﬁga 'ﬁﬁgT %%ﬁ%??nThe

ST 0 MRS 2L Ol Y LS, 30,0 ey bedt 10 e, for (e
5 coupling 15150 fyomthe ApRAnakut, ML ASSEMIY o ihe coupling
5 1is polyacetal. However, the values of the size and
weight are not inevitable, and the person skilled in
the art can select them properly. 1
In addition, in the present embodiment, the
projection 15150d (15150dl, d2) of the coupling is
10 disposed at each of two places. By this, the width
measured along the circumference of the entrance
portion 150k (150kl, k2) can be enlarged. Therefore,
the entrance of the pin 182 to the entrance portion
150k can be smoothed. Although the number of the
15 projections can be selected properly, a plurality of
projections are desirable.- This is because the
rotational force can be transmitted with high
precision.
Since the configuration of the coupling other
50 than these and engagement, drive, and disengagement of
the coupling by the rotating operation of the rotary

are the same as that of those of Embodiment 10, the

description is omitted for simplicity..

25 In addition, the structure for inclining the
axis of the coupling to the pre-engagement angular

position may employ any of the embodiment 2-embodiment



transmtted to the developing roller 110 through the pin 15155
(rotational force transmtting portion), the rotational force
transmtting surface 12151h (Figure 62 (a), (b), rotational force
receiving portion), the 10gear 147, and gear 145. The
coupling 15150 is pivotably nounted % the gear 15147 by a retaini ng
portion 15147m (novabl e anong said three angul ar positions). In
addition, the coupling 15150 is urged by an urging spring (elastic 15
material) 15159 in order to maintain the pre-engagenent angul ar
position. Ig this enbodiment, the spring 15159 is a torsion coi
spring. A supporting portion 15159a of the spring 15159 is |ocked by
a nmounting portion funshow)oryr avi dadsosmbbeinmart,r ittge cBup2indAnd, an
arm portion 15159b thereof elastically urges an internediate part
15150c of thBlsoups immgviBedt bisthé heositiiord Zegptehéreouphe mFEiE5150 is
mai nt ai ned at the pre-engagenent angul ar_position (Figure 78 (a)). In
the presentLénbodibemirestipni Rgrrerdc i ndd Eheorkds b5 of the
spring 15159 is 5g - 100%. If it is below 5g, the coupling nay not

i ncline Tor FEEFPYE diR €8 7the frictional force and so on. If it is

nore than 100g, 166 t eigqgt%%%ﬁ%%%ngBFgéo&$ﬁﬂg€gkp@i %s0g shaved

at the time of the rotation O er, the spring
force other_t héﬁcﬂ hi tsph({s%g%nr,raw% 1R avedodepensdi not tihdehen
ch as

condi tions, su e wire dianeter

the design of the apparatus main assembly and the
cartridge can be improved. When the coupling is

10 disposed co-axially with the axis L1, the position of
the coupling will approach the photosensitive drum.
For this reason, it is a constraint to the disposit;on
of the coupling, but in the present embodiment, the
constraint from the photosensitive drum is mitigable.

15 As has been described hereinbefore, in this
embodiment, the coupling 15150 has a circular flat
portion 15150y in the free end side. A recess 15150z
is provided in the center 0 of the flat portion 15150y
(circular). The recess 15150z has a conical shape

20 which expands toward the free end side thereof. In
addition, projections (rotational force receiving
portions) 15150d are disposed at the edge of the
circular flat portion 15150y in the position
diametrically opposed interposing the center O (two

25 positions). These projections project in the direction

of the rotation axis L2 of the coupling. In addition,

the pins (rotational force applying portions) 182



5 and the material of spring, and configuration and material of the
coupling. In addition, it is not limted to the torsion coil spring.,
More particularly, the spring 15159 (elastic nmaterial) elastically
urges the coupling 15150. The 10 elagtic force thereof is such that
it can maintain the coupling 15150 at the pre-engagenent angul ar
position, while it permts noving the coupling fromthe

pr e- engagenent angul ar position to the rotational force transmtting
angul ar position (Figure 78 (b)), and it 15 permts noving the '
coupl i ng 15p563Ecbminhehe o br¢@Haing Grae@erddnsAntt Fagthmgerst L3
position to the di sengagi ng_angul ar position (Fiqure 78 (c)).

This applied @l sbr tRrTHeSs nBrf’éF‘éEJt?r&S it etrl}edl%)w%? 5Céf§scri bed by
t he enbodi nent of the 20 e di ment 3 and_so_on. rther,
the cartri AgePEShds onSSFhCTTIER | Of SPeGu AE TR 0% PBR P5Fogulat i ng
the inclining.directio t QURlG BgreSk0ce (L S SIfuctrdkeesi S the
sane_as.thaf%SPtEﬁﬁégiﬁ%ﬁ%eigﬁfghe.3;scfiption(is Zg'pnitted for
simplicity. receiving ASrENON |1@1@0@Ubﬂg$§esthﬁtl¢%ﬁﬂ idTgS hE5HEA

differ fromthe coupling 12150 descri bed in Enbodi nent 167 10 in the
configurati @rogkcthendrigen pexti eheldih@a.one of the rotational
force receiving surfaces 15150e engages with thg other
" one of the pin projections 182. By this, from the
drive shaft 180, the coupling 15150 receives the
10 rotational forée and rotates.
Here, according to the embodiments described
above, in the structure of moving the cartridge B
(developing roller 110) in the direction substantially
perpendicular to the direction of the axis L3 of the
15 drive shaft 180 in response to in the movement to the
one direction of the rotary C (supporting member
14190), the coupling 150 (1350, 3150, 4150, 5150, 7150,
8150, 9150, 10150, 12150, 13150, 15150 and so on) can
accomplish the coupling, the engagement, and the
20 disengaging operation relative to the drive shaft 180.
This is accomplished because this coupling can take
the next positions as described above : 1. The
rotational force transmitting angular position foxr
transmitting the rotational force from the apparatus
55 main assembly A to the developing roller 110;, 2. this
pre—engagement.angular position inclined from this

rotational force transmitting angular position before



More particularly, an opening 15150m of the driven portion 15150a is
provided with the recess 15150z and the flat portion 15150y. The
recess 15150z 5 is contacted to the free end, portion 180b of the
drive shaft 180 (Figure 78 (b)). As shown in Figure 78, when the
coupl i ng 15150 reaches the rotational™force transnitting angul ar
position (Figure 78 (b)) through the pre-engagenent angul ar position
(Figure 78 (a)), 10 the rotational force of the drive shaft 180 w ||
be transmitted to the coupling 15150 through the pin 182. In this

enbodi nent S 0z byt e g af 80 side is the
flat portio%ﬂﬁ%lggggigggtéﬁé§a£?hélggrF%Ee?g?é$éﬁfailg%éé(Figure 78

(a), (b), 1%%%;)1%&@ bheidd at; por ph@n 35150y efséheaGeupkingglet the
pin 182 can be roug%t cl ose to each other (Figure 78 (b)). By this,

t he | engt hs pefsithencantlisge tBwand the eppashteisivg frasmsehbly in the
direction of the 20 axis Li, L3 can be shortened. Therefore, the
cartri dge Bramdehbegepear atngilagi poassendl fremnthne edaisprrad.

Here, an inner dianeter Zl=phi of the flat portion 15150y_of the
coupl i ngSusé@ ¢ tEABSTHET e ANEL8R PeSibd %?ﬁnthiencaaéﬁi‘%n, an
outer 25 di aneter ZZ:ghi t hereaf is appr ox. [lmMm In addition, a
depth Z3= of-% AESPPERIDoF T DI Y ®apBfoXx: 0. 6nm In addition, a depth

of the recess 15150%e9£,Cgﬂgcfgtational force transmitting

angular position is the angular position of the
coupling for transmitting the rotaticnal force for

10 rotating the developing roller 110 to the developing
roller 110.

In addition, the pre-engagement angular
position is the angular position which is inclined
from the rotational force transmitting angular

15 position and which is taken before the drum coupling
member engages with the rotational force applying
portion. |

In addition, the disengaging angular position
is the angular position which is inclined toward the

20 opposite side from the pre-engagement angular position
from the rotational force transmitting angular
position and which permits the disengagement of the
coupling from the drive shaft 180.

Here, the meaning "perpendicular

25 substantially" will be described. Here, the
description will be made about "perpendicular

substantially". Between the cartridge b and the



168 shape is approx. 1.5mmin the top part of conical shape, and the
di aneter thereof is approx. 5mm In addition, a weight of the
coupling 15150 is approx. 1.5g. In this enbodinent, the material of
the coupling 5 is polyacetal. Howeveriy2the val ues of the size and
wei ght are not inevitable, and the person skilled in the art can
select themproperly. In addition, in the present enbodi nent, the
projection 15150d (15150d1, d2) of the coupling is 10 di sposed at
each of two places. By this, the width neasured al ong the

ci r cunf er encepefrathe vaipadeeePoit PornEs0R PLGOK 1LC KBYURLa R e

enl arged. Therefore, the entrance of tQﬁ gin 18@ to the entrance
portion 150/egRNNbethfpeR AEE A9 thagR N nERbEt $IPT 115

proj ections can_.he sel ected praperl a i f j ions are
desirable..P%ﬁW§%F§'b ‘ﬁﬁ%éﬁgﬁ%%%g?é%yo%a$u¢%%éé%gghggégi?g%snitted

with high pragisign winaed RecConihguiabkomml e £qul isgrot her 20
an

than these &an engagenent, drive, i sengagenent of the coupling

by the rqtatjing 9pepatiofo0fnd heodatiaid naledt hecsas®, aseteain of those
of Enbodi ment 10, the description is omtted for sinplicity. 25In

addi ti on, th&esigtiakul @0RPrandctlieniguy dehé3aREswbththespatipltiong to the
pre- engagenent angu[ar posi tion may enejoy any of the enbodi nment
2- enbodi mentthe longitudinal direction, between the guide 140L1
and the guide 130L1 with respect to the longitudinal
direction between , and the guide 140L2 and the

10 guide 130L2 with reépect to the longitudinal direction.

_Therefore, at the time of the mounting and demounting
of the cartridge B relative to the apparatus main
assembly A and the whole cartridge B can slightly
incline within the limits of the gaps. For this reason

15 and the perpendicularity is not meant strictly.
However, even in such a case, the present invention is
accomplished with the effects thereof. Therefore, the
term" perpendicular substantially" covers the case
where the cartridge slightly inclines.

20 Between the cartridge b and the cartridge
accommodating portion 130A, small gaps are provided in
order to mount and demount the cartridge B smoothly.
more specifically and the small gaps are provided
between the guide 140R1 or 140R2 and the guide 130R1

25 with respect to the longitudinal direction, between

the guide 140L1 or 140L2  and the guide 130L1 with

respect to the longitudinal direction. Therefore, at



169 5. . In addition, in this enbodi rent, the coupling 15150
is provided at the position renote fromthe axis Li in the direction
perpendi cular to the axis Li 5(Figure 76 (b)). In this
enbodi ment, the coupling is disposed at such a position. For this
reason, the latitude in the design of’the apparatus main assenbly -and
the cartridge can be inproved. Wen the coupling is 10 di sposed
co-axially with the axis Li, the position of the coupling wll
approach the photosensitive drum For this reason, it is a constraint

to the di spesgit iQRe0hrt PEe CRURH NG, aBHt abRobhei iy esertheenbodi ment,
the constraint fromthe photosensitive drumis mtigable. 15As has
been descri bed:hengknbeforgrivd tdchitheeabocim®it irtheaaiphi hg0A5150
has a circular flat portion 15150y in the free end side. A recess
15150z is prev dae wholbaeczentiaglge) Botanhelidhatlpoindlomel 5ishyn
(circular). The recess 15150z has a conical shape 20 which eﬁfands
toward the fubeeléndtsi@é Eherests- i additiom, Hropeeifsps and 2
(rotational faorce receiving portions) 15150d ar 'q%s 0s at the edge
of the cPrc@radsht BPSHbIER %fﬂﬁi&o'nm?ﬁeoiﬁﬁﬁiﬁ%)W(ﬁQa frical ly

opposed int%%%%%&n%e&ggrcenR55vgbfé\%%mber) and the driving shaft.

(180) for this reason, the perpendicularity is not
meant strictly. however, even in such a case, the
present invention is accomplished with the effects

10 thereof. therefore, the term “"perpendicular
substantially" covers the case where the cartridge
slightly inclines.

It has been described that the axis L2 1is

slantable or inclinable in any direction relative to

15 the axis L1l. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example, the opening 150g can be
selected to be slightly wider in the circumferential

20 direction. By doing so, the time of the axis L2
inclining relative to the axis L1, even if it is the
case where it cannot incline to the predetermined
angle linearly, the coupling 150 can rotate to a
slight degree around the axis L2. Therefore, it can be

25 inclined to the predetermined angle. In other words,
the amount of the play in the rotational direction of

the opening 150g is selected properly if necessary.



25 positions). These projections project in the direction of the
rotation axis L2 of the coupling. In addition, the pins (rotational
force applying portions) 182 170 project in the directions
perpendicular to the axis L3. (C) toipovide the projections at the
two pl aces opposed to each other, respectively. Any one of the
rotational force receiving surfaces (rotational force 5 receiving
portions) 15150e engages with one of the pin projections 182. And,

the other one of the rotational force receivigg E%rtaces 1%@@
engages with the ot Har tdAé BRNRRE. prie FHRMDAs Y185, TBYPt S-S from

the drive shaft 180, the coupl,in 15Q receives. th .ati;onal
force and rG¥atsgdngable Overk%ﬁ%gﬂ§§66F&FH5 F%ePﬁ% g%éé%l#éﬁ%%gﬁ

described ahoue, 1 LHeLRLTUELYTEL ofc T WG, LAEpERSLE oS B,

(devel opi ng To1der °1 I'fA ection substantially perpendicul ar

to the diregid an afihe1axis, Léhofcdii ik dsiovesshatstdfils iovaresponse
to in the movement to the ohe direction of the rotary C (supporting

nenber 1419Q),c tfA 1cRURLLAGe 25fcd 1i3hke ¥l 5bs4250; ab1H0re ZtSEye 8150,
9150, 10150, 12150, 13150, 15150 and so on) can acconplish the

coupling, ths engagementshaénhdldhe 20 di sengagi ng operation relative
to the drive shaft 180.
Furthermore, as will be understood from the

foregoing explanation, the coupling 150 is capable of
whirling in and substantially over the circumferential

10 direction of the drum shaft 153. Here, the whirling
motion is not a motion with which the coupling itself
rotates about the axis L2, but the inclined axis L2
rotates about the axis L1 of the developing roller
although the whirling here does not preclude the

15 rotation of the coupling per se about the axis L2 of
the coupling 150.

In addition, as has been described
hereinbefore, each coupling has the function of
transmitting the rotational force to the developing

20 roller 110.

And, each coupling, it has the rotational
force reception surface (rotational force receiving
portion) 150e (8150e, 9150e, 9250e, 9350e, 9450e,
15150e) for receiving the rotational force from the

25 drive shaft 180 (1180, 1280, 9180) by engaging with
the pin (rotational force applying portion) 182 (1182,

9182). In addition, it has the rotational force



This is acconplished because this coupling can take the next

posi tions as described above:1. The rotational force transmtting
angul ar position for transmtting the rotational force fromthe
apparatus 25 main assenbly Ato the developing roller 110;, 2. this
pr e- engagenent angul ar position i nclilffed fromthis rotational force
transm tting angul ar position before 171 this coupling engages with

the rotational

force applying portion ;and 3. The di sengagi ng angul ar

position inclined toward the opposite side fromthe pre-engagenent
angul ar posi ¢ Qsfalngheurehat i oRet ath drerlC &otricans pah shitg: iargul ar
position for the coupling to disengage fromdrive shaft.

Here, the rotattimigl 1fsohcd166ansni43img id@ll, aP1poki t1okB0hs t he
angul ar position of the coupling for transmtting the rotational
force for 1012Dilti mgc ke davevbbiing rasigmdrts1 thet sotakleddlel opi ng
roller 110. In additiaon, the pre-engagenent, angul.ar positi,on is the

angul ar posi £9%%F WACEE Vies TREPRHRICHS oiff 1T PGt at PERRAI T T ce "9
transm tting angul ar. 15 position and which | a b re the drum
couplingfheh%%?g%ﬂb§§%§’&Pthﬁ?h%e¥%géﬁ%Q%uﬁOl g%cgﬁgbpﬁ%%hg porti on.

rotational force received by the rotational force

transmitting surface 150h is transmitted to the ,

developing roller 110 through the pin (rotational

force receiving portion) 155 {1155, 1355, 12155).

10

And, this coupling moves from this pre-

engagement angular position to this rotational force

transmitting angular position in response to the

movement of cartridge B at the time of the rotary C

(supporting member 141190) {(movable member) rotating

15 in one direction (movement). By this, this coupling is

opposed to this drive shaft. When the rotary C further

rotates in said one direction from the position where

the coupling opposes to the drive shaft (movement),

the coupling moves from the rotational force

20 transmitting angular position to the disengaging

angular position in response to the cartridge B moving.

By this, the coupling disengages from the drive shaft.

The coupling has the recess 150z (1450z, 1550z,

4150z, 515z0, 15150z, 15150z, and so on) on the

25 rotation axis L2. And, the cartridge B moves in the

direction substantially perpendicular to the axis L1

of the developing roller 110 by the rotation of the



In addition, the disengagi ng angul ar position is the angul ar position
which is inclined toward the 20 opposite side fromthe pre-engagenent
angul ar position fromthe rotational force transmtting angul ar
position and which permts the di sengagenent of the coupling fromthe
drive shaft 180. Here, the neaning "perpendi cular 25 substantially"”

wi |l be described. Here, the description will be nade about

"per pendi cul ar substantially". Between the cartridge b and the 172
apparatus main assenbly A and in order, to nount and de un&,the
cartri dge B xeethlCy insgafl-f gapsiarEPdvi d%@l.rm@%epgoa f'¢8k1y and
the smal | gaps are prqvided between the %uLde 140R;n€nqlhﬂﬁn?uide
130RL 5 wi t F3%sFEPEG9% RRVEBNE YU diFaP & FEgEPoH= " bet he gui de

140R2 and the gui.de 130 ' eshect t ' i HigLection,
bet ween thefﬁhlgéofA flggﬁg&%ﬁ%{ﬁﬁﬁﬁ%ji fﬁng#%Hggégg%?ﬁ%% t he

| ongi t udi nal , disn&chi oncbehueen paamdothecapi deg 14 andadher@ gui de
130L2 with #%spect to the longitudinal direction. Therefore, at the
time of tshe dmuUMJsNGiand1denpunidseniof al@rcar boEdge, B3T80AL, ve to

t he apparatus main assenbly A and the whole cartridge B can slightly
incline wthignsora laingd ts9 of) tWelgapss ther dowhstreasopodBiamd t he
perpendicularity is not nmeant strictly. However, even in such a case,
the present Wihlemsismecits tacebapr s Al HirKE PRt stRheTIFLY

wher e the ot AFQBEZBREERRI 5o | HETTEER 20BE AECKet RE° Ear t FRAGED. and
the cartridge accomuadaling porti ond 30 5kl G2R%eatsaptovhded in
order to nount” an SmoUnt £hé cartri ge B ‘smoot h y. nore
speci ficgl | yiand-dihe iopmhl reaps A& PFioy ¢rdtion engages, in the
rotational direction of the coupling, with the
rotational force applying portion which projects in
the direction perpendicular to the axis of the drive
shaft in the freé end side of the drive shaft. By this,
15 from the drive shaft, the coupling receives the
rotational force and rotates. And, the rotary C
further moves to said one direction. By this, the
cartridge B moves in the direction substantially
perpendicular to the axis L1l. It responds to this, the
20 coupling is moved to the disengaging angular position,
in the rotational direction, from the rotaticnal force
transmitting angular position, so that a part of
upstream drive shafts of this coupling member
(upstream free end position 150A2, 1750A2, 4150AZ2,
25 515042, 12150A2 and so on) 1s permitted circumventing

the drive shaft. By this, the coupling disengages from

the drive shaft.



bet ween the gui de 140R1 or 140R2 and the guide 130Rl1 25 with respect
to the longitudinal direction, between the guide 140L1 or 140L2 and
the guide 130L1 with respect to the |ongitudinal direction.
Therefore, at 173 the tinme of the myynpti ng and denounting of the
cartridge b relative to the acconnndé??ng portion 130A and the whol e
cartridge B can slightly incline wwthin the limts of the gaps. in
addition, in addition and a 5 slight positional deviation may occur
between the rotary nmenber C (novable nmenber) and the driving shaft.

(180) for this reasape tReapesRENidcHHANMECEivSngOopo MEuMs Stlsioet |y,
however, even in such a case, the present invention is acconplished
with the ef flgaspelOahheseodn) tdher efiepesetihertsrentiperdyendi sul ar
substantially" covers the case where the cartridge slightly inclines.
It has been piestoimbedrthatCt héisti sap2ai sestant@ire the rRERFAEDBI e in
any direction relative to 15 the axis LI. However, the axis L2 does
not necessafiiy hee8ft Bhbe $aFe4&AVYLIdRgNt abl B¢ FIHe 5P Edet er i ned
angle in the full ran of 360-degree directjion in.the.co i ng 150.
For exanpl e,dltaﬁ‘@tﬁ@ﬁgﬁ}j i%eccg&%ﬁgrgg%ré?e{ah%]oé%net% Cght yé wi der in
the circunferentia . gi i I , i :the axi s
L2 incIining%Fgﬁgt%3ég%gé@ﬁg}§§¥2C%%qubg% ?? %%ﬂféﬁfﬁgsggég where it
cannot incling te-the qygdelser nkaedangledsbngat hy, céliel aaupldang 150

can rotate to a slight degree around the axis L2. Therefore, it can
be continue rotary motion only with the force couple. In
view of this, each coupling can rotate without
10 determining the position of the rotation axis.

The reference numerals in the drawing which do
not appear in the specification are the corresponding
members in the case that the alphabets thereof are the
same.

15 The other embodiments:

In this embodiment, although the rotary
rotates in the clockwise direction on the drawing
(Figure 17, for example), it may rotate in the
opposite direction.

20 In addition, the image forming position
(developing position) may be another position.

In addition, the rotary of the present
embodiment carries the four color developing
cartridges. However, the developing cartridge for the

25 black may be fixed and the cartridges for the other
three colors may be carried on the rotary.

In addition, in this embodiment, the



25 inclined to the predeterm ned angle. In other words, the amount of
the play in the rotational direction of the opening 150g is selected
properly if necessary. 174 In this manner, the coupling 150
is revol vabl e or swingable over the fis¢ | -circunference substantially
relative to the axis Li of the developing roller 110.. Mre
particularly, the coupling 150 is pivotable over 5 the
full-circunference thereof substantially relative to the drum shaft

153. Furthernore, as will bhe understood fromthe foregoin
expl anat i on2esdoBSUBI Fﬂgleiﬁolﬁ & fé‘ﬁgﬁcg ﬁﬁv\%w?% TP Iotne
substantially over the circu rentjal .10 _directi t um shaft
153. Here, t ?swﬁprﬁiﬁagﬁ%t$%gi%€§léﬁi é%ngg&oﬁgm%S$F%éﬁtﬁ¥%ﬁ$§

coupl i ng 1t Selifr abatgsnabpulediie 2019 k2 nBubybheny Nald efipaxis L2

rotates about "the axis Li of the developing roller although the
whirling herg+daesmaat. preclude the 15 rotation of the coupling per
se about the axis L2 of the coupling 150. In addition, as
has beensdescri bed hereidebeloptngeazhtciolyd iarng! frthe tiheeiomtnd on of
transmtting the rotational force to the devel oping 20rol|er 110.
And, each calgpliicegaret phavliderd widihatihenalevedppéng ebebtsont Rur f ace

(rotational force receiving portion) 150eg§81 Oe, 9150@,e %25 e,
9350e, 9450&eVEIPHABY FBRIF eteF Y% S GEERI-BRAPY f e Fr &h t he 25

e snert B0 g0, AERD 00 bl RN AR RS o 1
- has the rOtQEhQQQHggoﬁﬁgveloping device) is the developing roller.
10 Or, it may be a cartridge which includes integrally
the developing means including the developing roller
and the cleaning means and which is detachably
mountable to the apparatus main assembly, in addition
to the type in the embodiment described above further,
15 it may be a cartridge which includes integrally the
developing roller (or developing means including the
developing roller) and the charging means and which is
detachably mountable to the apparatus main assembly.
Further, in addition, in this embodiment,
20 although a laser beam printer is taken as an image
forming device, the present invention is not limited
to this example. For example, the present invention
can be used to the other image forming apparatuses,
such as an electrophotographic copying machine, a
25 facsimile device, or a word processor. according to
the embodimen&s described above the engagement and

disengagement of the coupling are possible in the



175 transmtting surface (rotational force transmtting portion) 150h
(1550h, 1450h, 8150h, 9150h, 12150h, 12151h, and so on) which
transmts the rotational force received through the rotational force
receiving 5 portion 150e to the devel%ping roller 110. The rotational
force received by the rotational for &é transmtting surface 150h is
transmtted to the developing roller 110 through the pin (rotational
force receiving portion) 155 (1155, 1355, 12155). 10And, this
coupling nmoves fromthis pre- engagenent angular position to this

rotational fQreett LANSADSEA MG ANGUIRrpRAGK ELDAr i o nesPeRde bd the
novenent of cartridge B at the tine of the rotary C (supporting
menber 14119Q) @mbvabkeanenheryideet dni nhelbain aneemlvecti she
(movenent). By this, this coupling is opposed to this drive shaft.
When the rotedryptCobhotheraplut@aticwden foandnenareR ¥alcisy §i¢PtaiNrt he

posi tion where the coupling opposes to the drjive shaft %anenen ),
t he coupl i ngombiesdFi®em shall GatiienOVeBPRE 90 CPEnSAFEEThY" afigul ar

position to the di sengagi anguyl ar_positign_in respon to the
cartri dgé Btﬁﬁvpﬁﬁ?bgg ?ﬁﬁ%rtﬁ%“%dﬁﬁﬁfﬁg g?%e%ﬁgggghf%%ﬁlthe drive
shaft. . Th ' r eGegSq 1902y 1450z, 1550z,
4150z, 51526?1f§ig8§,g@@@%@?ﬁ“%ﬁ%mggﬁﬁn)ggn t he fg rotation axis L2.
And, the cartridge BsnpuaspbBnt 8s@110ad ikiresubstant) atly axis

perpendicular to the axis Li of the developing roller 110 by the
rotation of dfhéhelébupling can take the different angular
positions in the present invention. More particularly,
10 the axis of the coupling can take the pre-engagement
angular position, the rotational force transmitting
angular position, and the disengaging angular position.
The coupling can be engaged with the drive shaft in
the direction substantially perpendicular to the axis
15 of the providing-in the main assembly drive shaft by
this structure. In addition, the coupling can be
disengaged from the drive shaft in the direction
substantially perpendicular to the axis of the drive
shaft. The present invention can be applied to a

20 developing device, a drum coupling member, and an

electrophotographic image forming device.

[INDUSTRIAL APPLICABILITY]
According to the present invention, it 1is
25 possible to provide a developing apparatus capable of
engaging a coupling member provided té the developing

apparatus (developing cartridge) with a driving shaft



rotary Cin said one direction. In response to this, each coupling
noves fromthe pre-engagenent angul ar position to the rotational
force transmtting angul ar position, so that a part of coupling
(downstream free 5 end position 150A%ge 1850A1, 4150A1, 5150Al,
8150A1, 12150A1 and so on) which is the downstream portion with
respect to the rotational direction of the rotary Cis permtted to
circunvent the drive shaft. By this, the recess covers the free end

of the drive shaft. And, 10 the rotational forae rﬁceiving portion
engages, inh&oVengt tBRafeuP+RIT D PRPR ARG cSHBFFRGP 9 th t he

tational f .appl yi tion which proj i ' i
por pondi cul dR G ERE) Lt hon b L HEL I VAT ALY BT PR AR de of
the drive shaft,, By;Lhi ﬁ?réétiérﬁ)gef N§,didri& i shakhart Nev&oun] ivhe

receives the rotational force and rotates. And, the rotary C further

noves to saig Qngrdirkest hghn Bysddbisy ithectapikbirdgedBsmves in the
direction substantially perpendicular to the axis LI. It responds to

this, the 2Gheoupliishgfbs movedytad nzim dissenmpagh-agdangoh@tirgpsition,
inthe rotational direction, fromthe rotational force transmtting
angul ar posintermer so that aaipardiegctims byam dpileBosAaf PECOFIELRPS
coupling nmenber (upstream free end position_150A2, 7%06%, 4150A2, 25
5150A2, 12150AZhgn@re§ebh) 1REepekoR 1 tidd 1S F&&HVBHFF%‘@ Ehe” dri ve

oY, e RORLL0S 5608005 L OO OhLHS Shplfeved 7
| using the developing apparatus and the coupiing member
10 used in the developing apparatus.
While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or

15 changes as may come within the purpose of the

improvements or the scope of the following claims.



15150e, and so on) are disposed, respectively on a phantomcircle C
whi ch has a center 0 on the rotation axis Li of this each coupling,

at the positions 5 dianetrically opposed interposing the center O.
The forces received by the couplings by this disposition are force
couples. For this reason, the couplinﬁé can continue rotary notion
only with the force couple. In view of this, each coupling can rotate
w thout 10 determ ning the position of the rotation axis.

The reference nunerals in the drawi ng which do not appear in the
specification are the cordapmndi ng nenbers in the case that the

al phabets thereof are the sane. 15The ot her enbodi nents: In
t hi s enbodi nent, although the rotary rotates I n the cl ockw se

direction on the drawing (Figuyre 17, for exanple it may rotate in
the opposite directton. dotevelepingicarr qﬂﬁéﬁ!%gorm ng position

(devel opi ng posit acayingay be another position. In addition, the
rotary of the preggaicRipeeesll& tavis & l@Rgitbdinaloas ¢4, ﬂ{e@@{ﬂd} i ng
cartridges, Igp)é\g‘ﬁgma&tﬁﬁlﬂ%\rﬁb ARlTg ﬁ@é‘&{uﬂh@@& gfgﬁ{&n%f‘an%ﬁbeﬁio%‘f'fh%}’sbe

fixed and P e carried on
t he rot arJ-' =I'Wdadd| tion, in thi s enbodi nent, the 178 devel opi n
roller is a cont aacoupheg@mhm 1ahes addngﬁe@nahmis& ard h@wngr(% dbut

it may be ratdipinal fsrceemsliitiiy Serdioal fos tan 4 adthiionagd folaepechdy
‘the J umpi ng. ARl 20MED i) 2 Gt 69@ AefR0d PsteRAhE o8N 2l {ifipadevel opi ng
connecting portion that connects the rotational force receiving portion to the
rotational force transmitting portion,
wherein the coupling member is movable between (i) a first

position in which the axis 1.2 of the coupling member is substantially parallel
o and offset from the axis L1 of the developer roller so that the axis 1.2 does
not pass through the developer roller, (ii) a sccond positign in which the axis
L2 is inclined with respect to the position of the axis L2 when the coupling
member is in the frst position, (iii) and a third position in which the axis L2.
is inclined with respect to the position of the axis L2 when the coupling
member is in the first position and in a direction opposite to the direction the
coupling member is inclined when in the second position,

2. A developing cartridge according to Claim 1, further
comptising an urging member that biases the coupling member to the second
position.

3. A developing cartridge according to Claim 2, wherein the
urging member is a torsion spring that contacts the connecting portion of the
coupling member.

4, A developing cartridge according to Claim 1, wherein,
when the coupling member is in the sccond position or the third position, the
axis L2 of the coupling member is inclined from about 20 degrees to about
60 degrees with respect to the position of the axis L2 when the coupling
member is in the first position.

5. A developing cartridge according to Claim 1, wherein an
angle at which the axis L2 is inclined when the coupling member is in the
second position is different than the angle at which the axis L2 is inclined



device are provided with the devel oping roller (or devel opi ng neans

i ncluding the developing roller) at least. For this reason, for
exanpl e, the devel oping cartridge (devel oping device) is the
developing roller. 10 O, it may be a cartridge which includes
integral |y the devel opi ng means i ncl uldf?2ng t he devel oping roller and

t he cl eaning neans and which is detachably nountable to the apparatus
mai n assenbly, in addjtion to the typg, i.n the enbodi ment described
above furﬂmhﬁﬂthﬂﬁqqphﬁﬁfnﬁgﬂﬁw6%F1&¢ﬂ€@dGN$5H”PncIudes integrally the
devel oping roller (or devel opi ng neans including the devel opi ng

roller) and the chaggi ngarkaRiopsing celtidbe hecslieling Ty 1ruheidbliee t o

3 et : .
t he appar atus. na X : N AL | ;
envostren oS5l nERSESH e bl Ll b,
formi ng dewrpadiewler iy s L and FoRCHS WO Proiee oBE crEIPRIEETEMS: o
For exanplsarfatbat dizasetnicallynopposahpesition® used to the other inmge

form ng apparatuses, such as an el ectrophotographi c copyi ng machi ne,

a 25 facsimle devige, Op & nBeBABHSE ho ;8 C9aih?6, WhBrein
enmbodi nents descri ged above e ga%[@nE an sdenlﬂ_%g:errbnt of the
coupl i ng &P€h PEUSPHPR hap atfpde y et least one stanted sutlace.
8. A developing cartridge according to Claim 6, v?'herein the
surface includes an opening 1o a recess, with the recess including a surface
{acing away from the developer roller.

0, A developing cartridge according to Claim 6, further
comprising:
a first gear; and
a second gear in meshing engagement with the first gear,
wherein the first gear is connected to the developing roller and the
second gear is connected to the coupling member.,

10, A developing cartridge according to Claim 9, wherein the
second gear is connected to the coupling member such that coupling member
can partially rotate about the axis L2 without transmitling a force to the

second gear. f

[1. A developing cartridge according to Claim 1, wherein the
coupling member can be inclined in substantially any direction relative to the
first position.

12. A developing cartridge according to Claim 1, wherein the
coupling member is made from a resin matcrial.

13. A developing cartridge according to Claim 1, wherein the
coupling member is made from a metallic material.

14. An image forming apparatus cartridge, comprising:
a casing;
a rotatable structure having a longitudinal axis L1, the rotatable
structure being rotatably supported in the casing to permit rotation about the



direction substantially perpendicular to the axis of the drive shaft
provided in the main assenbly of the el ectrophotographic inmge
formng apparatus relative to the drive shaft by the novenent in one
direction of 5 the novable nenber (the rotary, for exanple, the
cartridge supporting nenber, cash dram@r). As has been
descri bed herei nbefore, the axis of the coupling can take the
different angul ar positions in the present invention. Mre
partlcularbqallpam&e axi s of the coupling can take the pre-engagenent

angul ar posi tion, athap ﬁ%ﬁi&rﬁbé‘ﬂ hd\ahe & [bhgitadinkl hxig Tahand havmgS(i)ta on,

and the di 8! hsftein a%at?él | 0K th e?@ﬂtﬂﬁo

th th a?fe@@%hgﬁ?wﬁ (5 é e (OB ot %
the axi s 18) gmofationsl SurcatieeIving HRtiom ARG.LL0 Adaprie e PoR "’ﬂb@ this
st ruct ur e.conneeiddhe nmanonanb qmmaem@ngmrb@nm mﬁﬁ@@@&ldﬁfﬁq he drive
shaft in ttfgqlsﬁhﬁﬁggpm[@gbstantlal |y perpend| cular to the axis of the

gl’l ve shaffj The 838 tthée %L nmw Betedh GYadRYeE! OPi Ng
evice, a dr cpou L r 0, LCl T
e, anne NS SRR e
i nvent i on,toiandi %lmmih%ﬂélbﬂ@l pf the wiatableesiar eni? b Hica
capabl e ofdesgagipags throogtp theptambhesiryotoss when tio cdslqald@/nfiem:imm an
apparat us tﬁ@' S8 RN, @D ' ded8fd pdsiifbriindvhichitlie 9RA L2 id #lined with
" respect to the position of the axis L2 when the couplmg member is in the first
position, (iif) and a third position in which the axis L.2 is inclined with
respect to the position of the axis L2 when the coupling member is in the first:
position and in a direction opposite to the direction the coupling membet is
inclined when in the second position.

15. A cartridge according to Claim 14, further comprising a
developer chamber, and wherein the rotatable structure is a developer rollet.

16. A developing cartridge comprising:

a casing;

a developer roller having a longitudinal axis L1, the devcloper
roller being rotatably supported in the casing to permit rotation about the axis
L1; and

a coupling member having (i) a rotational force transmitting
portion for transmitting a rofational force to the developer roller, (ii) 2
rotational force receiving portion, and (iii) a connecting portion that connects
the rotational force receiving portion to the rotational force transmitting
portion,

wherein the rotational force receiving portion comptises (i) a
surface substantially perpendicular to a longitudinal axis L2 of the coupling
member, (ii) an opening in the surface to a recess, and (i) two projections
extending from the surface in a direction substantially parallel to the axis L2,
with the projections extending [rom opposed positions on the surface, and

wherein the recess includes a surface that is slanted with respect fo
the axis L2.

17. A developing cartridge according to Claim 16, further
comprising:



by novi ng the devel opi ng apparatus (devel oping cartridge) in a
direction substantially perpendicular to an axial direction of the
driving shaft even in the case where a main assenbly is not provided
with a 5 nechanismfor noving a nmain @%senbly-side coupl i ng nmenber in
the axial direction by a solenoid. AccOrding to the present

I nvention, it is also possible to provide an el ectrophot ographic

I mge form ng apparatus using the devel opi ng apparatus and the
coupl i ng memnber 1@fhsﬁgmﬁpan e devel opi ng apparatus. Wiile the

i nvention has beeg ékﬁ(in\’ihéélnﬁ feapanagenionithehé firstokdares
di scl osed herei n g‘tefé{ﬁ ‘d ME oﬁﬁ’e ‘%ft addv%@ﬁh M]&P@ﬁ{‘&e

this applicati ons ~or
changes a$eqdl BSWS\MOEWPF\ LBEPBHE’én%fn'%lﬂ ot f nprovenents or the
scope of the follow ng clains
18. A. developing cartridge according to.Claim 17, wherein
the second gear is connected to the coupling member such that coupling
member can partially rotatc about the axis L2 without transmitting a force to

the second gear.

19. A developing cattridge according to Claim 16, further
comprising an urging member contacting ihe connecting portion of the
coupling member.

20. A developing cartridge according to Claim 19, wherein
the urging member is a torsion spring.

21. A developing cartridge according to Claim 16, whercin
the reccss has a conical shape.

22, A developing cartridge according to Claim 16, wherein
the coupling member is made from a resin material,

23, A developing cartridge according to Claim 16, wherein
the coupling member is made from a metallic material.

24, A developing cariridge according to Claim 16, wherein
each projection has a tip defined by at Jeast one slanted surface.

25, A developing cartridge comprising:

a casing;

a developer roller having a longitudinal axis L1, the developer
roller being rotatably supported in the casing to permit rotation about the axis
L.1;

a coupling member having (i) a rotational force transmitting
portion for transmitting a rotational force to the developer roller, (i) a
rotational force receiving portion, and (iii) a connceling portion that connects”
the rotational force receiving portion to the rotational foree transmitting
pottion; and

an urging member that contacts the coupling member,
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whercin the coupling member is movable between a first position,
and a second position in which the axis L2 is inclined with respect to the
position of the axis L2 when the coupling member is in the first position, and

wherein the urging member biases the coupling member to the
second position.

26. A developing cartridge according to Claim 25, wherein
the urging member is a torsion spring.

27. A developing cartridge according to Claim 25, the force
‘receiving portion comprises at least one pair of projections extending
substantially in the same direction as the axis L2 away from the connecting
portion.

28. A developing cartridge according to Claim 25, the force
- s - » - . + sl
receiving portion comprises a recess having a surface facing away from the
developer roller.

29. A developing cartridge according to Claim 25, further
comprising:
a first gear; and
a second gear in meshing engagement with the first gear,
wherein the first gear is connected to the developing rollex and the
second gear is connected to the coupling member.

30. A developing cartridge according to Claim 29, wherein
the second gear is connected (o the coupling member such that coupling
member can partially rotate about the axis L2 without transmitting a force to
the sccond gear.

31. A developing cartridge according to Claim 25, wherein
the coupling member is made from a resin material.

32. A developing cartridge according to Claim 25, wherein
the coupling member is made from a-metallic material.

33. A developing cartridge comprising:
a castng;
a developer roller having a longitudinal axis 1.1, the developer
roller being rotatably suppotted in the casing to permit rotation about the axis
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L1;

. a coupling member having a longitudinal axis L2 and having (i) a
rotational force transmitting portion for transmitting a rotational lorce to the
developer roller, (ii) a rotational force receiving portion, and (jii) a
connecting portion that cormects the rotational force recejving pottion to the
rotational force transmitting portion; and

a force transmitting structure, having an axis 1.3, connected to the
developer roller and to the coupling member,

wherein the coupling member can be inclived in any direction
relative to the axis L3, and the coupling member can partially rotate about
the axis L2 without transmitling a force to the force transmitting 'structure.

- 34, A developing cartridge according to Claim 33, wherein
the force transmitting structure is a gear.

35. A developing cartridge according to Claim 33, wherein
the force transmitting structure is a member associated with an end of the
developer roller.

36. A devcloping cartridge according to Claim 33, wherein
the force transmitling stiucture is a shaft of the developer roller.

37. A developing cartridge according to Claim 33, wherein
the coupling member is made from a resin material.

38. A developing carfridge according to Claim 33, wherein
the coupling member is made from a metallic material.

39. A developing cartridge comprising:

a casing;

a developer roller having a longitudinal axis L1 and a shaft with an
end extending from the developer roller, the developer roller being rotatably
supported in the casing to permit rotation about the axis L1; and

a coupling member having (i) a rotational foree transmitting -
portion for transmifting a rotational force to the developer roller via the shaft,
(ii) a rotational force receiving portion, and (iii) a connecting portion that.
connects (he rotational force receiving portion to the rotational force
transmitting portion;

wherein the coupling member is movable between (1) a first
position, (ii) a second position in which the axis L2 is inclined from the
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position of the axis 1.2 when the coupling member is in the first position, (i1}
and a third position in which the coupling member is inclined from position
of the axis L2 when the coupling member is in the first position and in a
direction opposite fo the direction the coupling member is inclined in the
sccond position,

wherein the coupling member Is linearly movable in the direction
of axis [.2,

wherein the force receiving portion comprises one pair of
projections extending substantially in the same direction as the axis L2 away
from the connecting portion, each projection having the same length L and
having a tip, :
wherein, whén the coupling member moves from the first position
to either the second position or the third position, the tip of one projection
moves at least about the distance I. in the direction of axis 1.2 through the
combination of linear movement and inclining of the coupling member, and

wherein, when the coupling member is in the sccond position or
third position, at least one of the projections is farther from the developer
roller than the end of the shaft is from the developer roller.

40, A devcloping cartridge according to Claim 39, wherein
the developing carlridge further comprises a spring biasing the coupling
member away from the casing along the axis L2.

41. A developing cartridge according to Claim 39, wherein
the force receiving portion of the coupling member has a recess, the recess
being coaxial with the axis L2.

42, A developing cartridge according to Claim 39, wherein
cach projection has a tip defined by at least one slanted surface.

43, A developing cartridge according to Claim 39, wherein
the coupling member is made from 2 resin material.

44, A developing cartridge according to Claim 39, wherein
the coupling member is made from a metallic material.

45. A developing carlridge comprising:
a casing,
a developer roller having a longitudinal axis L1, the developer
roller being rotatably supported in the casing to permit rotation about the axis
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L1; and

a coupling member having (i) a rotational force transmitting
portion associated with the developer roller so as to transmit a totational
force to the developer roller, (ii) a rotational force receiving portion, and (iii)
a connecting portion that connects the rotational force receiving portion to
the rotational force transmitting portion,

wherein the coupling member is movable between a first position,
and a second position in which the axis L2 is inclined from the axis 1.2 when
the coupling member is in the first position,

wherein the rotational force receiving portion comprises two
projections exlending away from the connecting portion in a direction
substantially parallel to the longitudinal axis L2, each projection having 2 tip
defined by at least one surtace slanted with respect to the fongitudinal axis
L2 and being a part of the projection farthest from the developing roller
when the coupling member is in the first position, and

wherein, when the coupling member is in the first position, the tip
of each projection is the same distance from the casing.

46. A developing cartridge according to Claim 45, wherein
the rotational force receiving portion comprises a surface substantially
perpendicular to a longitudinal axis L2 of the coupling member, and

wherein the projections cxtend from opposed positions on the
sutface,

47, An image forming apparatus comprising:

a developing cartridge including

a casing;

a developer roller having a longitudinal axis L1, the developer
roller being rotatably suppotted in the casing to permit rotation about the axis
L1; and

a coupling member having a longitudinal axis L2 and having (i) &
yotational force transmitting portion for transmitting a rotational force to the
developer roller, (if) a rotational force receiving portion, and (i) a
connecting portion that connects the rotational force receiving portion to the
rotational foree fransmitting portion,

wherein the coupling member is movable between (i) a first
position in which the axis L2 of the coupling member is substantially parallel
to and offset from the axis L1 of the developer roller so that the axis L2 does
not pass through developer roller, (i) a second position in which the axis L2
is inclined with respect to the position of the axis 1.2 when the coupling
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member is in the first position, (iii) and a third position in which the axis 1.2
is inclined with respect to the position of the axis L2 when the coupling
member is in the first position and in a direction opposite te the direction the
coupling member is inclined when in the second position;

a driving motor;

a driving shaft engageable with the rotational foree receiving
portion of the coupling member of the developing cartridge.

48, A developing cartridge according to Claim 16, wherein
the recess has a rotationally symmetric shape.

49, A developing cartridge according to Claim 16, whexcin
thie recess has a scmi-spherical shape.

50. A developing cartridge according to Claim 16, wherein
the recess is coaxial with the axis L2.

51, A developing cartridge according to Claim 16, wherein
the slanted surface of the recess forms an angle of about 60° with respect to
the axis 1.2,

52. A developing cartridge according to Claim 16, wherein
the maximum outer diameter of the force receiving portion is about 15 mm.

53. A developing cartridge according to Claim 16, wherein
the fotce recejving portion has at least one pair of projections extending
substantially in the same direction as axis L2 away from the connecting
portion, and whetein the diamcter of an imaginary circle tangent to the inner
surface of each of the projections is about 10 mm.

54. A developing cartridge according to Claim 16, wherein
the coupling member is formed from at least one of a resin material, a
fiber-reinforced resin material, and a metallic material.

585. A developing cartridge according to Claim 16, whetein
the diameter of an imaginary circle that is tangent to the inner surface of each
or the projections is greater than a maximum dimension of the connecting
portion in a direction perpendicular to the axis L2.

56. A developing cartridge according to Claim 28, wherein
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the recess has a rotationally symmetric shape.

57. A developing cartridge according fo Claim 28, wherein
the recess has one of a semi-spherical shape and a conical shape.

58, A developing cartridge according to Claim 39, wherein
the tips of the projections are defined by at least one slanted surface,

59. A developing cartridge according to Claim 58, wherein
the tips of the projections are defined by at least two slanted surfaccs.

60. A developing cartridge according to Claim 39, wherein
the tip of each projection is defined by the at least one slanted surface and a
surface perpendicular to the axis L2 when the coupling member is in the first
position.

61. A developing cartridge according to Claim 39, wherein a
maximum angle of inclination of the axis L2 with respect to the axis L1 is
less than 35 degrees.

62. A developing carlridge according to Claim 39, wherein
the diameter of an imaginary circle that is tangent to the inner surface of each
or (he projections is greater than a maximum dimension of the connecting
portion in a ditection perpendicular to the axis L2.

63. A. developing cartridge according to Claim 41, wherein
the recess has one of a semi-spherical shape and a conical shape.

64. A developing cartridge according to Claim 41, wherein
the recess bas a rotationally symmetric shape.

65. A developing cartridge comprising:

a casing;

a developer roller having a longitudinal axis L1, the developer
roller being rotatably supported in the casing to permit rotation about the axis
Li; and _

a coupling member having (i) a rotational force transmitting
pottion for transmitting a rotational force to the developer roller, (i) a
rotational force receiving portion, and (iii) a connecting portion that connects
the rotational force receiving portion to the rotational force transmitting
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portion,

wherein the rotational {orce receiving portion comprises (i)
surface substantially perpendicular to a longitudinal axis L2 of the coupling
member, (i) an opening in the surface to a recess, and (jii) two projectionis
extending substantially parallel to the longitudinal axis L2 away from the
sutface, with the projections extending from opposed positions on the

surface,
wherein the recess includes a surface that expands in size as the

distance from the developer roller increases,

66. A developing cartridge according to Claim 65, further
comprising: ’
a first gear;
a second gear in meshing engagement with the first gear,
wherein the first gear is connected to the developing roller and the
second gear is connected 1o the coupling member.

67. A developing cartridge according to Claim 65, wherein
the second gear is connected to the coupling member such that coupling
member can partially rotate about the axis L2 relative to the second gear.

68. A developing cariridge according to Claim 65, further
comprising an urging member contacting the copnecting portion of the
coupling membet.

69. A developing cartridge according to Claim 68, whetein
the urging member is a torsion spring.

70. A developing cartridge according to Claim 65, wherein
the recess has one of a semi-spherical shape and a conical shape.

71. A developing cartridge according 1o Claim 65, wherein
the coupling member is formed from at least one of a rosin material, a
fiber-reinforced resin material and a metallic material,

72. A developing cartridge according to Claim 65, wherein
each projection has a tip defined by at least one slanted surface.

73. A developing cartridge according to Claim 65, wherein, if
the distance along the axis L2 between a portion of the recess closest to the
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developing roller and a plane that touches the tips of the projections is
defined as distance D, when the coupling member moves from the fixst
position to the second position or the third position the tip of onc projection
moves at least about the distance D closer to the developing roller along the'
axis 1.2, than when the coupling member is in the first posttion.

74. A developing cartridge according to Claim 65, wherein
the coupling member i3 linearly movable toward the developing roller in the
direction of the axis L1, and wherein when the coupling member moves from
the first position to the second position, the tip of the one projection moves
the distance D through a combination of linear movement and inclining of
the coupling member. '

75. A developing cartridge according to Claim 74, wherein
the process carfridge further compriscs a spring for biasing the coupling
membet away from the devcloper roller along the axis L1.

76. A developing cartridge according to Claim 65, wherein
the rotational force transmitting portion, the rotational force receiving
portion, and the connecting portion are integrally formed,

77. A developing cartridge according to Claim 65, wherein
the rotational force iransmitting portion, the rotational force recelving
pottion, and the connecting portion are separate parts connected together.

78. A developing cartridge according to Claim 65, wherein
the reccss has a rotationally symmetric shape.

79. A developing cartridge according to Claim 65, wherein
the recess is coaxial with the axis L.2.

80. A developing cartridge according to Claim 99, wherein
the expanding surface of the recess forms an angle of about 60 degrees with
respect to the axis L2.

81. A developing cartridge according to Claim 65, wherein a
maximum outer diameter of the force receiving portion is about 15 mm.

82. A developiog cartridge according to Claim 65, wherein
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the diameter of an imaginary circle tangent to the inner surface of each of the
projections is about 10 mm.

83. A developing cartridge according to Claim 65, wherein
the diameter of an imaginary circle that is tangent to the inner surface of each
or the projections is greater than a maximum dimension of the connecting
portion in 2 direction perpendicular to the axis L2.

84. A developing cartridge comprising:

a casing,

a developer roller having a longitudinal axis L1, the developer
roller being rotatably supported in the casing to permit rotation about the axis
LI;and

a coupling member having (i) a rotational force transmitting
portion associated with the developer roller so as to trans mit a rotational
force to the developer roller, (i) a rotational force receiving portion, and (iii)
a connecting portion that connects the rotational force receiving portion to
the rotationa) force transmitting portion,

wherein the coupling member is movable between a first position,
and a second posifion in which the axis L2 is inclined from the axis 1.2 when
the coupling member is in the first position,

wherein the rotlational foree recetving portion comptises two
projections extending away from the connecting portion in a direction
substantially parallel to the longitudinal axis L2, each projection having a tip
that is narrower than a portion of the projection closer to the developing
roller when the coupling membet is in the Lirst position; and

wherein, when the coupling member is in the first position, the tip
of each projection is the same distance from the casing.

85. A developing cartridge according to Claim 84, wherein
the rotational force receiving portion compriscs a surface substantially
perpendicular to a longitudinal axis L2 of the coupling member, and

wherein the projections extend from opposed positions on the
surface.

86. A developing cartridge comprising:
a casing;
a developing roller having an axis 1.1, the developing roller being
rotatably supported in the casing to permit rotation about the axis L1; and
a coupling member having an axis L2, the coupling member
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having (i) a first end portion operatively connected with the developing roiler,
(ii) a second end portion, and (iii) 2 connecting portion connecting the first
end portion and the second end portion,

wherein the coupling member is movable between a first position
in which the axis L2 of the coupling member is substantially parallel to and
offsct from the axis L1 of the developer roller, and a second position in
which the axis L2 of the coupling member is inclined with respect to the axis
L2 when the coupling member is in the first position, and

wherein a maximum angle of inelination of the axis L2 with
respect to the axis L1 is about 20 degrees to about 60 degrees.

87. A developing cartridge according to Claim 86, wherein
said first end portion capable of transmitting 2 rotational force to the
developing roller,

88. A developing cartridge according to Claim 86, wherein,
when the coupling member is in the second position, a portion of the axis 1.2
at the second end portion side of the coupling member is nearer to the axis
L1 than a portion of the axis L2 at the first end portion side of the coupling
member.

89, A developing cartridge according to Claim 88, wherein
the coupling member is movable to a third position in which the axis 1.2 is
inclined with respect 1o the position of the axis L2 when the coupling
member is in the first position and in a direction opposite to the direction the
coupling member is inclined when in the second position.

90. A developing cartridge according to Claim 89, wherein,
when the coupling member is in the third position, a portion of the axis L2 at
the first end portion side of the coupling membet is nearer to the axis J.1 than
a portion of the axis L2 at the second end portion side of the coupling
member.

91. A developing carlridge according to Claim 90, whetein
the casing comprises a guide portion capable of guiding the coupling
member toward the second position,

92. A developing cartridge according to Claim 91, further
comprising a contact portion capable of contacting the coupling member 1o
position the coupling member af the second position,
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93. A developing cartridge according to Claim 52, wherein
the casing provides the contact portion.

94, A developing cartridge according to Claim 90, wherein
when the coupling membcr is in the third position, the axis 1.2 of the
coupling member is inclined from about 20 degrees to about 60 degrees with
respect to the position of the axis 1.2 when the coupling member is in the first
position.

95. A developing cartridge according Claim 90, wherein the
second end portion comprises a surface that is substantially perpendicular to
the axis 1.2, and Lwo projections extending from the surface at diametrically
opposed positions.

96. A developing cartridge according to Claim 95, wherein
the surface includes an vpening to a recess, with the recess including a
-surface facing away from the developer roller.

97. A developing cariridge according to Claim 86, wherein
the projection includes a surface at lcast a portion of which overhangs a
portion of the second end portion,

98. A developing cariridge according to Claim 90, [urther
comprising: ’
a first gear connected to the developing roller; and
a second gear connected to the coupling member and in meshing
engagement with the first gear.

99, A developing cartridge according to Claim 98, whereln
the second gear is connected to the coupling member such that coupling
membet can partially rotate about the axis L2 without transmitting a force to
the second gear.

100. A developing cartridge according to Claim 99, wherein
the second gear has a hollow portion, and at least part of the [irst end portion
of the coupling member is in the hollow portion of the second gear.

101. - A developing cartridge according to Claim 100, the first
end portion of the coupling membet s supported by the hollow portion.
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102, A developing cartridge according to Claim 101, wherein
the first end portion of the coupling member compriscs substantially a
spherical shape.

103, A developing carfridge according to Claim 102, wherein
the connecting portion includes substantially a shaft along the axis L2.

104. A developing cartridge according to Claim 90, further
comprising an urging member that biases the coupling member to the second
position,

105. A developing cartridge according to Claim 104, wherein
the urging member is a torsion spring that contacts the connecting portion of
the coupling member.

106. A developing cartridge according to Claim 90, wherein
the coupling member can be inclined in substantially any direction relative to
the first position.

107. A developing cartridge according to Claim 90, wherein
the coupling member is made from a resin material,

108. A developing cartridge according to Claim 90, wherein
the resin material is palyacetal.

109, A developing cartridge according to Claim 90, wherein
the coupling member is made from a metallic material.



