1 DESCRI PTI ON PROCESS CARTRI DGE AND | MAGE FORM NG APPARATUS 5

[ TECHNI CAL FI ELD) The present invention relates to a process
cartridge and an el ectrophotographic i nage form ng apparatus which
uses the sanme. Here, the electrophotog{aphic i mge formng 10
apparatus forns an inmage on a recording material using an

el ectrophot ographi c type process. The exanpl es of the

el ect rophot ogr aphi ¢ i mage form ng &58&RAFTLSCY ncl ude an

el ectrophot ographi ¢ copyi ng machi ne, an el ectrophotographi c printer
(for exanple, |laser beam 15 printer, LED printer, and so on), a

facsimle device,Péggkg% W%&QREBS QQﬁqumA EF RMIEEeAﬁgéﬁﬁﬁﬁﬁ cartridge

is a cartridge which conprises at |eas evel'opi ng neans ‘and an
el ectr ophot-ographi ¢ photosensitive drumin- the 20 cartridge
integrally, and it is detachably mountable to the main assenbly of

t he el ectrephqtreguapbiee Frege) f orm ng apparatus. [ BACKGROUND ART)
25Her et of ore, the photosensitive drum and the process neans actable

on the photosensiti verldr pmeaeeti hbegrialdry nediaftieedtoné opreoarst ri dge in
the cartridge and an electrophotegraphic image forming
apparatus which uses the same. |
| Here, the electrophotographic image forming
10 apparatus forms an image on a recording material using
an electrophotographic type process."The exampleé of
the electréphotographic image forming apparatus
include an electrophotographic copying machine, an
électrophotographic printer (for example, laser beam -
15 printer, LED printer, and so on), a facsimile device,
and a word processor.
- ‘The process cartridge is a cartridge which
comprises at least developing means and an
electrophotographic photosensitive drum in the
.20 cartridge.integrally; and it is detachably mountable

to the main assembly of the electrophotographic image

forming apparatus.

{BACKGROUND ART]
25 Heretofore, the photosensitive drum and the
process means actable on the photosensitive drum are

integrally unified into a cartridge in the



2 el ectrophot ographic i mage form ng apparatus using the

el ectrophot ographi c i mage form ng process. The process cartridge type
in which this cartridge is detachably nouptable to the nmain assenbly
of the 5 el ectrophotographic image form ng apparatus, is enployed. In
this process cartridge type, the maintenance operation of the
apparatus can be perforned w thout depending on.a service person, and
t heref ore, theslopehrapheitbyrephibeimagmricablipngaadeaemt U® Wi rigniheved.
Therefore, this process cartridge type is used widely in the

el ect r ophot ogrédfifite opha§eIr 8P Al Bkt id NI PERECTDr r d850REPREST 0
the image i nformati.on, such as the laser, LED .or the | 'i

proj ected ontd ﬁlﬁ@epESPSSéﬂsWﬂ%ata}']ﬁ‘mclaﬁ%ﬁ‘gg%I%%t%%ﬁd&agayaphi c
i mge form ng ﬂRHr t.us,. By, doj ) | ect tatic latent inage
is formed on the %ﬁ%tlgsgﬁsix?lgvﬂéggnr U%S%lg g%e}t’:}??os_tati c latent inmge
is devel oped hy &tdeyabeBLPgpREY| GeagelRHeng! Spsardtmge for med on
the 20 photosensitive drumis transferred onfo a recording nmaterial.
By doi ng-so, tdlioyage imn furinegroncsbecaecoidiang it erchal .

JP 2001- 255806A di scl oses the col or el ectrophotographi c i mage form ng
appar at us of tsdrnitenapsel pperaiyiben iaf Whiechprapitiesaldary ksf process

cartridges are put in order by the one array. The process- cartri dge
40 has a drumRsiferagduwniehorhdeRfEiQg on a service person, and

therefore, the operativity can be remarkably and can
10 be ;mproved. Thereﬁore, this process cartridge type is
used widely in the electrophotographic image forming
apparatus. | .
Light corresponding to the image information,
such as the laser, LED, or the iamp,-is projected onto
15 the photcsensitive drum in the electrophotographic
image forming apparatus. By doing so, an electrostatic
latent imagelis formednoﬁ thé_photbsensitive‘drum.
This electrostatic latent image is developed by a
developing device. The developed image formed on the
20 photosensitive drum is transferred onto a recording
material. By doing so, the image is formed on the
recording haterial.
JP 2001-255806A discloses the color
electrophotographic image forming apparatus of the in-
25 line type in which a pluraiity of process cartridges
are put in order by the one array. The procesé |

cartridge 40 has a drum unit 41 which includes a



3 photosensitive drum 44, and a developing unit 42 which includes a
developing roller 68, and they are rotatably connected relative to
each other by a pin 43. The phot osensitin drum44 is provided with a
5 cartridge coupling 60 on an axial end of the photosensitive drum
44. \Wen the process cartridge 40 is nounted to the main assenbly of
t he apparatus, a cartridge coupling 60 engages with a main assenbly
coupling 61 pridwitdednshtive dmim ddssendl § dévelep i@ appsr 4Eushislh
that the driving force is transmtted. A driving force is transmtted
to the devel opingduess| erdegkanidggrolheri 8f erandd$Y658nd 66 from

the input gear 64 as_.the devel opnent driving force_transm ssion
rrenberpprO\g/i dé&’téﬁaghé ﬁ?ﬁn%e&f ﬁeg'é"t&é'\‘?eltSSFﬁﬁ uRFee PR A I%/Wandl%he

process cartriﬂgipﬁgt%eﬁ@ﬂg{tﬁdt QI{HLQQ gL 19%@‘?%‘%?\3:“%5? at he apparatus

The i nput gear I'S"engage e gear d i'n the main
assembly of tl&%r@?@é{;été@upﬁ% tghe o8NgAgeREM 404 IgCcehwe the driving

force., Mire particulfarly, the drive 20 transm ssions to the
phot osensi ti vehdeyseddianee tdrime 4devietapitig: pabkess 68aftimddiel 0mai n
assenbly of the apparatus are carried out independently from each
ot her. is mounted to the main assembly of the apparatus, -a
cartridge coupling 60 engages with a main assembly
coupling 61 provided in the main assembly of the
10 aéparatus, so that theldriying force is transmitted. A
driving force is transmitted to the developing roller
68 through the idler gears 65 and 66 from the inpﬁt
gear 64 as the development driving force transmission
member pro&ided on the pin 43 of the developing unit
15 42. When the process cartridge 40 is mounted to the
main assembly of the apparatus The input gear 64 1is
engaged with the gear 67 provided in the main assembly
of the apparatus, and the engagement to receive the
driving force., More particularly, the drive
20 transmissions to the photosensitive drum 44 and to the
developing roller 68 from the main asgembly of the
apparatus are carried out independently from each
other.
However, recently, further downsizing and image
25 quality improvement of the process cartridge and the

electrophotographic image_forming apparatus are

desired. The input gear is provided on the swing



However, recently, further downsizing and image 25 quality

i nprovenent of the process cartridge and the el ectrophot ographic

i mage form ng apparatus are desired. The jnput gear is provided on
the swing 4 center which does not change in the position even if the
devel oping unit swings in the conventional exanple. For this reason,
the developing roller requires a space in order to receive the
driving force dandmrt wbibhi dpes mygarchhgeugh the palidriogeaweof if he
process cartridge. The rotational accuracy of the developing roller

i s influenced B f&¥edREABENERTI T WD T Hel ithsucogaart iomrl | efaiPlgear
and the main seq?L% %ear. 1q%§L§FL URE OF THE | NVENTI ON|
The present irveénti'én FGFERSr C85s OPhRI pt P or®art® R &8t @r es

menti oned abolgace in oraeACCOTAALY: thl kil id%%@agrgﬁailgﬁé of

the present invention to provide a process car e an Smal

si ze el ect 50phetR@r gRAkCLi FEGS f@lMiRdeaPpaLAtdS MaeLebReasr Ot ati onal
driving force is directly inputted to the devel oping roller through

the shaft coupaizigidgeberTHe apthbeon®l @S setd ywrothé h€eveloping
apparatus independently fromthe driving input to the 20

phot osensi ti veoddam is influericed dyahbehengapjreott emonbetpe esmput
invention to provide a process cartridge and an i nage form ng
appar at us wheP&PK- etBA 3F1¥r A97¢ pABEOERASTRiV S ¥ndethe
devel opi ng rol |l er have spaced, when the

10 - [DISCLOSURE OF THE INVENTION]

The present invention further develops the
prior art structures mentioned above.

Accordingly, it is a principal object of the _
present invention to provide a process cartridge and &

15 small size electrophotographic image forming apparatus
wherein a rotational driving force is directly
inputted to the developing roller through the shaft
coupling member from the main assembly of the
apparatus independently from the driving inpuf-to the

20 photosensitive drum.

It is another object of the present invention
to provide a process cartridge and an image forming
apparatus wherein even after the photosensitive drum
-and the developing roller have spaced, when the

25 process cartridge is mounted, the engaging portion and
a second main assembly drive transmission member of a

shaft coupling member engage with each other, smoothly.



25 process cartridge is mounted, the engaging portion and a second
mai n assenbly drive transm ssion nenber of a shaft coupling nenber
engage Wi th each other, snoothly. 5 It is a further object of the
present invention to provide a process cartridge and an image form ng
apparatus wherein the rotational accuracy of the developing roller is
i nproved, so that the imge 5 .quality is inproved. - According
to an aspect of the pitesent ifmvthekonhitdierod itheppovsdet mmHTidess
cartridge detachably mountable to a main assenbly of an _

el ect r ophot ogrigpPireviieige PHRFEHY HpPaitdgasangnidt eiffaehd OFRiLAgI

assenbly 10 includes a rotatable first main_assenbly dr
t r ansni gsi on ﬁé’ﬁﬁéﬁtaﬁdwg‘e?%’c%tt}tﬁ 'éfostélébﬂaa}ra?%cﬁ%'nﬁf;\éﬁ?i ve

[ransm ssion MRWAGH,iRE! foPIOFERS GRILLEAICE AL S0 ()

Hge :
el ect rophot ographi c’photosensitive drun a drumunit contg?nlng sai d

15 el ectropghotpgnaphi ¢sphptAsensi tive drum a developing roller for
devel oping an electrostatic |atent imge forned on said

el ect rophot ogr aphi ¢ pheicesiensi tbvendaswest tdf ahdepekepet; imvention,
devel opi-ng unit containing said devel oping roller and novably
connect ed wit theakedidr pno@iHemia progiedsdesret vidgry detiachbbilKig novabl e
relative to said drumunit between a contact position in which said
devel opi ng r oMeERtRR1E oRP A tERH T FS$EME LY eP B FDIRAFHPRRPETaPhic

ngfgfe?g'gb;gggégntgggiﬁg%ﬂ%&ﬁ%t%%?'%hggeiﬁ t é%&ﬁ%@%%sgggf§0p'ng

10 includes a rotatable first ﬁain assembly drive
transmission member and a rotatable second main
assembly driﬁe transmission member, said process
cartridge comprising an electrophotecgraphic
photosensitive drum; a drum unit containing said

15 electrophotographic photosensitive drum; a developing
roller for developing an electrostatic latent image
formed on said electrophotographic photosensitive drum
with a developer; a-developing unit containing said
developing roller and movébly connected with said drum

20 unit, said developing unit being movable relative to
said drum unit betwéen a contact position in which
said developing roller is contacted to said
electrophotographic photosensitive drum and a spaced
'position in which said developing roller is spaced

25 from Qaid_electrophotographic photoéensitive drum;

a drum coupling member, provided on one axial end of

said electrophotographic photosensitive drum, for



25 from said el ectrophot ographi c photosensitive drunm a drum coupling
menber, provided on one axial end of said el ectrophotographic
photosensitive drum for engaging with-the first mai.n assenbly drive
transm ssion nenber and transmtting a first rotational driving force
to the el ectrophotographi c photosensitive drum -when said process
cartridge is 5 mounted to the main assenbly of the apparatus al ong an
axi al directi emoafgingi diehethe dphattogreaphaesphbt psénisiet i ve drum and
a shaft coupling nmenber, provided on one axial end of said devel oping
rol ler, for traRewmispagnangtkhdnbtsersnattény i ngiidrce 10 with a

deviation permtted between an is$ of the second in assenbly drive
transni ssi on ﬁﬁﬁﬁéﬁoﬁﬁamgﬁ?%&?% C&aitg B§9e? fﬁ?ﬁﬁgﬁﬁﬁqgrﬁp 8¥ein

R SO HE DS o | AihiIITh 3" 28082000, 0O L0 118 209201 NO

with the seco mai n asse r'ive 3. sSm SSi on e r and

receiving the gecead £0tahd aRfln ddobhBayf BECEne WGk SRWE BLOAESEN
cartridge Is nounted to the main assenbyy of the ‘apparatus; said
engagi ng port izgn ailsS diBy¥abl 6n id¥ aadidr eck@pophessdryphiid h t he axi al
direction of said developing roller; 20 and when said process
cartridge ent gheteakdsirbive absenblapdos tshafappavativy wermhesai d

devel oping unit positioned in the spaced position , an axis_of said
engagi ng port PERVideteon a0%R F4ich chE aki $268 LRTAL WG SpihETr ol | er

W th [ . -
th respect %%rt@§a828§§é{§5 a second rotational driving force

10 with a deviation permitted betwgen an axis'of the
second main assembly drive transmission member -and an
axis of said developing roller, wherein said shaft
coupling member inclﬁdes an engaging portion for
engaging wifh the second main assembly drive

15 transmission member and receiving the second
rotational driving force, when said process cartridge:
is mounted to the main assembly of the apparatus; said
engaging portion is movable in a direction crossing
with the axial direction of said developing roller;

20 and when said process cartridge enters said main
assembly of the apparatus with said developing unit
‘positioned in the spaced position , an axis of said
engaging portion ié deviated from the‘axis of said
developing roller with respect to the crossing

25 direction.

According to another aspéct of the present

invention, there is provided a process cartridge



25 direction. Accordi ng to anot her aspect of the present
invention, there is provided a process cartridge 7 detachably

mount abl e 'to a mai n assenbly of an el ectrpphotographic i mage form ng
apparatus, wherein the nain assenbly includes a first rotatable main
assenbly drive transm ssion nenber, and a second 5 rotatable main
assenbly drive transm ssion menber, said process cartridge conprising
an el ect r ophotdsgreaphibdyphovosainkd tiove seam assemedy 1 ©rcont ai ni ng

sai d el ectrophot ographi ¢ photosensitive drum a devel oping roller for
devel opi ng an SR rEEPPHLEEFPRIF AMETE lfﬁﬁﬂén‘io?ﬁ’%ra&?ssal ereln

el ect r ophot ogr hi ¢ .phot o i ti v Y r
devel opi ng uni cB‘ﬁ‘t1 i ﬁ?ﬁﬁrﬁggﬁ’ glegpl Y]% roetaet gﬂﬁeo\i}lg
connect ed .w tg\ .*“g graﬂv@'& Ml%sq‘a}aeh&%@s Lmsa Aoeger&navvabl e

relative to 1 rUm Uni T bet ween contact position in which

sai d devel gpi ng+ebbee h8if oM AGIAY aelsal €lr &4 Sfi S DO Rgbaphi C
phot osensitive drum and a spaced position in which said devel opi ng

roller is spacedd peorsasdeettectdgepkotmpgt aphg caphot osensi tive drum

20 a drum coupl i ng nmenber, provided on one axial end of said

el ect r ophot ogr%}@mtéf)ph@t@@éﬁmltq whogpganstbiveraging WR PRELT T st

mai n assenbly drive transm ssion nenber and tra%m tti n% a.first
q;osen i

rotational driSPPk§iRsREes?t tHeTHEPPPERABERYTA tive

drum; a developing roller for developing an

10 electrostatic latent image formed on said
electrophotograbhic photosensitive dfum with a
developer; a developing unit containing said
developing roller and movably connected with said drum
unit, said develbping unit being movable relative to

15 .said drum unit between a contact position in which
said developing roller is contacted to said
electrophotographic photosensitive drum and a spaced
position in which said developing roller is spaced
from said electrophotographic photosensitive drum;

20 a drum coupling member, provided.on one axial end of
said electrophotographic photosensitive drum, - for
engaging with the first main assembly drive
transmission member and transmitting a first
rotational driving force to the elgctrophotographic

25 photosensitive drum, when said process caftridge is
mounted to the main assembly of the apparatus along an

axial direction of said electrophotographic



25 photosensitive drum when said process cartridge is nmounted to the
mai n assenbly of the apparatus along an axial direction of said

el ect rophot ographic 8 photosensitive dru an O dham coupling for
transmtting the second rotational driving force to said devel oping
roller with a deviation permtted between an axis of the second nain
assenbly drive 5 transm ssion nenber provided on one axial end of
sai d devel opi thatelseasiahde adrani sarofOlsihied dewel opy nipr ol | er, wherein
said A dham coupling includes a driving side engaging portion for
engagi ng wit h tdeasgddsadgnbhe sesarblsptdtionat ransminsifowcreiber when
10 said process cartridge.is mounted to said main assenbly of the
appar atus, a I HETGLEPHRI eFyatt g’ iFdr 8i BRVEAXERR (ReEHitdHevel opi ng

roller, and an internedi ary_en i n ort.i.on.which i.s engaged with
said driving SUEeRgagi AGLRGTE I oH STACREY Rebhi o 18 i Ry oi de
engagl ng Part 1«y%nAR QM0LGnd o JI0UANLS dil! Byt O CNGANCTRAL JFRLDL 4! ned
with said driving S|§e engagl ng portion anﬁ wth saird foll ow ng side
engagi ng portiyoaeingatdl dey el pidig skt o Foyesd hetwaepihge cont act
position and the spaced position in a state in 20 which the driving
si de engagi ng ypdleronwherein esmiad)@ehimwvcbhpiangl isederitsmai n assenbl y
drive transm ssion nenber. Accarding to a further aspect of
the present i mrdvinensidhesrodsing Perdéanance| rdawpifotdgnaphec 25

i mge form ng apparatus for fqQrmng an inage on a recording naterial
conpri sing (iFeQOPQtQFéBI%S??égﬁY ilﬂea§§@ﬁﬁmbs%ﬁun?qﬂhﬁﬁs §8i on

w X | P SRR S
Tenber; (10 Sgrop2ssead FEA IR 1 RGRLYS K R BT
assembly of t %s@%fﬂpaéf'st}?é S 2UBGt LOPHPT QAP BRERgE G M NY

appar atus; sa
portion fixed to said developing reoller, and an

iﬁtermediary engaging portion which is engaged with
said driving side engaging portion and with said

15 following‘side engaging portion and which is movable
with the engagement maintained with said driving side
engaging portion and with said following side engaging
‘portion when said developing unit moves between the
contact position and the spaced position in a state in

20  which the driving sidg engaging portion is in
engagement with said second main assembly drive
transmission member.

According to a further aspect of theée present

invention, there is provided an electrophotographic

25 image formihg apparatus for forminé an image on a
'recording material, comprising (i) a rotatable first

main assembly drive transmission member and a



5 process cartridge including: an el ectrophotographi c photosensitive
drum a drumunit containing said el ectrophotographi c photosensitive
drum a developing roller for devel oping an electrostatic | atent

i mge forned on said el ectrophot ographi c photosensitive drum 10 with
a devel oper; a devel oping unit containing said developing roller and
nmovably connected with said drumunit, said devel oping unit being
novabl e rel at inv&atabdai decsninmmind Azeeween drientatinspdsistiban in

whi ch said developing roller is contacted to said 15

el ect r ophot ogrmgpives ; plidot bseriadass deutradde angpHesd dedsichrbhyi vo
whi ch said developing roller . is spaced from sai d_el ectrophot ographic

phot osensi ti véR&r BALNa28FEMR oA ithG FBRBERTLHrOViIsddd on one axi al
end of said el ectrophotographi.c photosensitive drum, for 20 .engagi n
o et r TRk R BB BN B BBty Gt rur P g a 929 M
M i . : L i viina f .
e{ggfrgphgggg g%%%égpﬁg%gé% Sltﬁﬁ%%bgéﬁﬁf agng%éE%§ﬁ§P888§gpgé?tridge

i s mounted tophBeoBBhY: 8SEEH Y0t HRamagRaF aéd&l_ﬁ:a_éllnqlﬂg 8nid5 axi al
direction of said el ectrophotographi c photosensitive drum a shaft

coupl i ng nmenbedgcprophdeshramien@haxbakbnehti v daind dedekvepbping
roller, for 10 transmtting a second rotational driving force with a
devi ati on per fpilied bervisyelawiag gnotleheresicuiid Aaitanasseadty drive

transm ssi on nmenber and an, axi s of said devel oping roller, wherein
said shaft COGBFWﬁa ﬂ%n%ﬁﬁd electrophotographic photosensitive drum

10 with a developer; a developing unit contqiﬁing said
developing reoller and movably connected with said drum
unit, said developing unit being movable relative to
sald drﬁm unit between a contact position in which
said developing roller is contacted to said

15 electrophotographic photosensitive drum and a spaced
positién in which said deﬁeloping roller is spaced
from said electrophotographic photosensitive drum;

a drum coupling member, provided on one axial end of
said electropheotographic photosensitive drum, for

20 engaging with the first main assembly drive
transmission member and transmitting a first
rotational driving force to the electrophotographic
photosensitive drum, when said proéess cartridge is
mounted to the main assembly of the apparatﬁs along an

25 axial direction of said electrophotographic
photosensitive drum; a shaft coupling member, provided

on one axial end of said developing roller, for



5 includes an engaging portion for engaging with the second nain
assenbly drive transm ssion nmenber and receiving the second
rotational driving force, when said proc%gs cartridge is nounted to
the main assenbly of the apparatus; said~“éngaging portion is novable
in 10 a direction crossing with the axial direction of said

devel oping roller; when said process cartridge enters said main
assenbly of therappartating v tbcsad drsteatslompilngrint hg pHSidd aiet &n t he
spaced position , an axis of said engaging portion is deviated from
the 15 axi s ofdediatideypeopiihged db¢torean tam radpect the tdrcarogeiing
direction; and (iii) feeding neans for feeding the recordin )
material . AccOtHRSHY Yo X iFar FheRSkHei@n FrmPRéE wéséwamrﬁ/é%t iS8Ad
there is provided . an . el ect hot agr aphi ¢ _20 i e formng a rat us
for Tor m o At SRGRIBH o7 0Rbr AR St SPid) SaaRr PG T FTges
rotatable fdrsg I .asse IV, ANSIH.SS| .

r ot at abl e é%cgﬁgﬁﬁggﬁ g?sgﬁg¥3g%#i éﬁ%gghgh?s%?gﬁaﬁﬂggéf?pgﬁg) a
process cartriglgenouat adadstashpdy Ve t2ankhes 5N Rsgymlngof the
apparatus -of said el ectrophotographic inmage form ng apparatus; said
process cartrisigeiviagudhagseamae! eatatdphatogeaphhg . fofgt esensi ti ve
drum a drumunit containing said el ectrophotographic photosensitive
drum a devel cEiifgprokkes €ertricad ¢ mguahed| et tlostmeire asgemhly

i mge fornmed on said eIectroghotqgraphjc,photosensitjve drum5 with a
devel oper; a ddvéPGpPREZLAFES totitisd FN9G 948 dPEEEP R Pt hPFVGPILEr 18nd

movably cgnnect of wih sald drum unit, (53, deyeloping unit being
novabl e rel"ative t 0 sal rum-um t etween a contac p03|t|on_|n

whi ch sai d devgl@RbRInEOLLEIet S UM 30L80pLoc88s dedid ridge. enters
el ect r ophot ographi ¢c” phot osensitive drum and a spaced position in

whi ch sai d dewgli@pmagnr aks€tbiys SPated abpaputas dvetreadiephot ogr aphic
phot osensitive drunm a ‘ .
' developing unit positioned in the spaced position , an
axis of said engaging portion is deviated from the
15 axis of said developing roller with-;espect to the
crossing direction:; aﬁd (1ii) feeding means for |
feeding the recording material.
Accérding te a further aspect of the present
invention, there is provided an electrophotographic
20 image forming‘apparatuS'for forﬁing an image on a
recording material, comprising (i) a rotatable first
main assehbly drive transmission member and a
‘rotatable second main assembly drive transmission
member; (ii} a proceés cartridge mounted detachably to
© 25 -the main assembly of the apparatus of said

electrophotographic image forming apparatus; said

process cartridge including: an electrophotographiq



drum coupl i ng nenber, provided on one axial end of said

el ect rophot ographi ¢ photosensitive drum for 15 engaging wth the
first main assenbly drive transm ssion nenber and transmtting a
first rotational driving force to the elé%trophotographlc

phot osensitive drum when said process cartridge is nmounted to the
mai n assenbly of the apparatus along an 20 axial direction of said
el ect r ophot ogritiogepbot bsensidn,ve drum vabt Gelitganrciouplskng f or
transmitting the second rotational driving force to said devel opi ng
roller with aedegitabpbatperaphiceghoévwesnibnvaxisumpf a keveéopndyg mai n
assenbly drive 25 transm ssion nmenber provided on one axial end of
sai d devel opi ﬁfé’lrlélrl EPT RV R PRBNTS 26f eéaFHr‘él%WJefpllrﬁ’}eﬁél LBRISwher ei n

ngagi ng i t h HAREede %E%Aﬁe%%&éﬁsg%gé'r? 5 éime” aeaf R when
sai d process gﬁftﬁlr Ldge, L s gmun £4cb1381 0o BN A858IL g oL g

appar at us, owi Ng ST de €ngaging

devel opi ng roldLa,%logﬂHgafbilrgzerarﬁ%dmawapgé&m&ﬂw b1 @R ‘A’Qi&hdt&n
engaged with said driving side engaging portion and with said

foll owi ng si danengagang ¢@ordliopinandnibi being nimxadllee reibbitvleto
engagenent nmaintained with said driving side 10 engagi ng portion and
with said foIB@mﬁngrsmd@némgagMﬁgnp@rConmﬁQﬂmﬂpsmﬂuwndeneWbpmhg unit
noves between the contact position and the spaced position in a state
in which the &R H@V%l%l%ggd.lﬁg b%r??%’?ﬁ‘?%eq ﬁ%ﬁgaeenent with said

second mai enpl rive 1 tra on_ e i edi ng
nmeans for PeeﬁlegP %%h?t%gﬁ Hg?g% TSltlve J%dm é %%F%ther
obj ects, featppesigRd: @%@hﬁg‘.?l%doéewfoﬁﬁ%l1'eQV§Qt bBé‘ca\éi' !

beconme nore apparent upon consideration of e follow ng
description ofrbhespi&ferdrdophbedyfeph sc Gdhddisapisesent uﬁmnta on,

taken in conjunction with the acconpanying draw ngs. [BRIEF
DESCRI PTI ON CErTinEc ORAWNGSlember, provided on onée axial end of
' sald electrophotographic photosensitive drum, for
15 engaging with the first main assembly drive
transmission member and transmitting a first
rotational driving force to the electrophotographic
photosensitive drum, when said process cartridge is
mounted to the main assembly of the apparatus along an
20 axial direction of said electrophotographic
photosensitive drum; an Oldham coupling for
tfansmitting the second rotational driving force to
said developiné roller with a deviation permitted
between an axis of the second main assembly drive
- 25 transmission member provided on one axial end of said

developing roller and an axis of said developing

roller, wherein sald Oldham coupling includes a



25Figure 1 is a general arrangenent of a col or el ectrophotographic

i mage form ng apparatus according to Enbodinent 1 of the present

i nvention. 13 Figure 2 is a cross-sectional illustration of
a process cartridge according to Enbodi nknht 1. . Figure 3 is
an outer appearance perspective view of. the process cartridge '
accordi ng to Enbodi nent 51. Figure 4 is a perspective view
of a devel opi nyiwiing ataer ehq@yiry pokedbAendr lengaging withi ghee 5 is
a schematic illustration which illustrates a nounting operation of

t he process l1Gecandr mdge astathMe dmdveheransni assentepbefr vheni nage ,
form ng apparatus by Enbodinent 1. Figure 6 is a perspective
vi ew of the prigdes®respesi erpet pislda ienBaurked hed i #sdénbly of the

i mge form ng apparatus_in Enbodi nent 1. 15Fjgure 7 . s a_sectiona
Voo which | PAIBRRLIOS tht OHTE eyt cESLH Ty ek BnRea e
e i RSt i8S LS Al A DM et st ates
' intermediary engaging portion which is engaged with
said driving side engaging portion and with said.
following side engaging portioﬁ and which is movable
with the engagement maintained with said driving side
10 engaginé portion and with said following side engaging
portion when said developing unit moves between the
contact position and the spaced position in a state in
which the driving side engaging portion is in
engagement with said second main assembly drive
15 transmission member; and kiii) feeding means for
feeding the recording material.

These and other objects, features, and
advantages of the present invention will become more
apparent upon consideration of the feollowing

20 description of the preferred embodiments of the -

present invention, taken in conjunction with the

accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]/
25 . Figure 1 is a general arrangement of a color
electrophotographic image forming apparatus according

to Embodiment 1 of the present invention.



20Figure 9 is a perspective view of the process cartridge in the
state before nounting to the main assenbly of the inmage formng
apparatus of the process cartridge in Enmbodinent 1. Figure 10 is a
perspective view of the process 25 cartridge which is rel eased the
devel opi ng devi ce separation nmenber of the process cartridge in the
Enbodi nent 1. 14 Figure 11 is an operation illustration of the
devel opi ng devi ce sepairatieo? rmenbecrofstdectpromeéssléastradge iaf a
Enbodi ment 1. Figure 12 is illustrates a supporting
structure 5 ofprecgeverapthidyoldcqordingnbodineediment 1. Figure

13 is an expl oded view of a_shaft coupling nenber in Enbodi nent 1.
Figure 14 is a cross-SéMiral Si fPuStrel iR eGE 2R EhRET SRS Up iy

menber in Enbqdi men 10Figure 15.is .a_perspective vie ; haf t
Coupl | ng Menbar ol SEn G sT SH g TP Ere gt Hih o) 2Eolinda
Figure 16 iis g perspective view which illustrates a first main

assenbly driving nenber and a second nai n assenbly driving nenber of

t he inmage Figure 4 is a perspective view of a developing
unit according to Embodiment 1.

Figure 5 is a schematic illustration which
illustrates a mounting operation of the process

10 cartridge rélative to the main assembly of the image :
forming apparatus by Embodiment 1.

Figure 6 is a perspective view of the process
cartridge positioned in the main assembly of the image
forming apparatus in Embodiment 1.

i5 Figure 7 is a sectional view which illustrates
a developing device spacing operation in Embodiment 1.

Figure 8 is a sectional view which illustrates
a developing device contacting operation in Embodiment
1.

20 Figure 92 is a perspectivé view of the process
cartridge in the state before mounting to the main
assembly of the image forming apparatus of the process
cartridge in Embodiment 1.

Figure 10 is a perspective view of the p?ocess

25 cartridge which is released the developing device
separation member of the process cartridge in: the

Embodiment 1.



15 form ng apparatus in Enbodi nent 1. Figure 17 is a side
view which illustrates an operation of the shaft coupling nmenber at
the time of the separating operation of the developing unit in
Enbodi nrent 1. 20Figure 18 is a schematicfIlustration which
illustrates an operation of the shaft .coupling nenber at the tine of
t he separating operation of the developing unit in Enbodi ment 1.
Figure 19 is a side vigywwhilah ikl hisbpatesi@n 23 epeeatioancoftide
shaft coupling nmenber at the time of a contacting operation of the
devel opi ng unidevial dgdbgdieente lsepafation membefi glirth@@icsess
schematic illustration which il]ustrates an operation of the shaft
coupl i ng nenbetardridge inppbmepdingitntlacti ng operati on of the

devel oping unit in Enbpdinea% 1. SEigure 21 is a side. view which
i | lustrates positioniFBE theShaftUebidiThd PEMBer t A% ERbbF it 2

Rt R T NI o r L et Rt S A
present invention.  pigure 13 is an exploded view of a shaft
coupling member in Embodiment 1.

Figure 14 is a cross-sectional illustration of
a shaft coupling member in Embodiment 1.

10 Figure 15 is a perspective view of a shaft
coupling member of the developing unit in Embodiment 1.

Figure 16 is a perspective view which
illustrates a first main assembly driving member and a
second main assembly driving member of the image

15 forming apparatus in Embodiment 1.

Figure 17 is a side view which illustrates an
operation of the shaft coupling member at the time of
the separating operation of the developing unit in
Embodiment 1.

20 Figure 18 is a schematic illustration which
illustrates an operétion of the shaft coupling member
at the time of the separating operation of the
developing unit in Embodiment 1.

Figure 19 is a side view which illustrates an

25 operation of the shaft coupling member at the time of

a contacting operation of the developing unit in

Embodiment 1.



Figure 23 is a schematic illustration which illustrates an operation
of a shaft coupling nenber at the tinme of the separating operation of -
the devel oping unit in Enbodinent 3. 15F,gure 24 is a perspective
view of a state before carrying out renounting of the process
cartridge in Enbodinent 1 to the nmain assenbly of the inage formng
apparatus. Figure 25 is a perspective view when-carrying 20 out
remounting of the pratiegsec@lt iisdgestheltavbiadiiidmtstiat dob eh i n
assenbly of the imge form ng apparat us. Figure 26 is a view
whi ch il ustrdtldsisireteacanrerdorticar ofi fijeoshafermaunling aemphs
process cartridge in Enbodinment 1 to the main assenbly of the 25

i mage forni ng 3ppaeatige of a contpching operaticon e c
illustration g@icq iLIustrates_%%ﬂ$u ting gperation for the process
16 . cartridg&SVFIERLBEI FRRY 17t el n"assembly of the imge

forning apparatus. pigure o GUre 2fad &S GRERR! b erhLibstgation

which illustrates an operation of a shaft coupling member at 5 the
time of the seRRRakbAINGPEE ANt Beugdeyed aminle N EnboEMRedt ment

5 2 of the present inventicn.

Figure-22 is a perspective view which

illustrates a shaft Cbupling portion in embodiment 3
10 of the present invention. -

Figure 23 is a schematic illustration which
illustrates an operation of a shaft coupling member at
the time of the séparating operation of the developing
unit in Embodiment 3. |

15 Figure 24 is a perspéctive view of a state
before carrying out remounting of the process
cartridge. in Embodiment 1 to the maiﬁ assembly of the
image forming apparatus.

Figure 25 is a perépective view when carrying

20 out remounting of the process cartridge in Embodiment
1 to the main assembly of the image forming apparatus.

Figure 26 is a vieﬁ which illustrates a
structure for carrying out remounting of the process
cartridge in Embodiment 1 to the main assembly of the

25 image forming apparatus.

Figure 27 is a schematic illustration which

illustrates a mounting operation for the p}ocess



Figure 29 is a perspective view which illustrates a shaft coupling
menber in the enbodi nent 3 of the present invention. 10Figure 30 is a.

side view which illustrates a holding structure of the shaft coupling
menber in enbodi ment 4 of the present i.nvention. Fi gure
3l is a side viewwhich illustrates a holding structure of the shaft

coupling nmenber. in the 15 enbodi nent 4 of the present invention.
[ BEST MODE FOR:GARRMLNGL QUIMEIHE redVENT itONEh&hea pr ef seremid veptiotheent s

of the present invention will be described in conjunction with
the 20 acconpawnﬁqegfarammﬁge994§ﬁiﬂﬁ ment 1 Referring to
Figure 1 - Figure 20, Fi 24 - re 28, H Erocess cartridge
and the el ectrophot odf %ﬂﬁ% néaeaf ﬁé 46525y 25 to.

an enbodi nent f the resent |nv ntlon wi_l L, be, descr.i.bhed. Fj r
illustrates a gé Féﬁ S?r%%da T lqn f? tﬁ%ag%lcouPlﬁ%g nefbdt gt

e'eCtrOpho%ogﬁﬁEP%Emb”Bgetﬁé"éEﬂHld%HB%r6&@§a@£&ﬁ"é¥'H%etgebgiéplng

enbodi nent .
unit in Embodiment 1.

Figure 29 is a perspective view which
illustrates a shaft coupling member in the embodiment
3 of the present invention.

10 . Figure 30 is a side view which illustrates a
holdlng structure of the shaft coupllng member in '
embodlment 4 of the present 1nvent10n

Figure 31 is a side view which 1llustrates a
holding structure of the shaft coupling member in the

15, 'embodiment 4 of the present inventiocn.

(BEST MODE FdR CARRYiNG QUT THE INVENTION]
The prefefred embodimenfs of the present
invention will be described in conjunction with the
20 accompanying drawings. .
Embodiment 1-
Referring to Figure 1 - Figure 20, Figure 24 -
Figure 28, the process cartridge and the
electrophotographic image forming apparatus according
25 to an embodiment of the present invention will be
described.

Figure 1 illustrates a general arrangement of



(CGeneral arrangenent of inmage form ng apparatus) 5Figure 1 shows a
general arrangenent of an el ectrophotographic i nage form ng appar at us

(hereinafter, image form ng apparatus) 100. As shown in Figure 1
four detachably nountabl e process cartridges 7 (7a, 7b, 7c, 7d) are
nmount ed by nounting 10 nenbers (unshown) . In Figure 1, the process

cartridges 7 are inclined relative to the horizontal direction. in the
mai n assenbl y thle tbhéoapphsat tsphddgrEabhcpioees sf@aritngi dgparatas an
el ectrophot ogr aphi ¢ phot osensitive nmenber drum 15( hereinafter,

phot osensi ti vacgrgaing tdathilp embodinght. Around t he phot osensitive
drum 1l of the process cartridge 7, there are provided process neans,
such as a charging roller. 2 (2a, 2b, 2c, 2d), a developing roller 25

(25a, 25b, 25% 25dé and a cle ni%g.nenbe 20. 6 (6a, GE Fc, 6d),
are provi ded i\FEagF FI@Frﬁﬂﬁ§Wﬁﬁar§iném?%?lé?re?ﬁﬁx§3§afﬁ ge on of
chargi-ng charges theE%%%&@cg Qﬁ?&gqaRﬂgkg%gn§3gkggeﬁgﬁgnd% %glforn1y.

The devel oping roller has a.function of d Ing, wth the

toner, a |ategtcbRBgghéosqmban tikagdSrohei fgensidratasdrum 1 into a
visual i zed i mage. The cl eaning nenber 6 renoves the toner which
remai ns on thehphetnsensit ey dorbingf ppatdieidevudopess ismga 18
in Figure 1, four detachably mountable process
cartridges 7 (7a, 7b, 7c, 7d) are mounted by mounting
10 members (unshown). In Figure 1, the process cartridges
7 are inclined relative to the horizontal direction in
tﬁe main assembly of the apparatus 100. |
.Each procéss cartridge 7 has-an
electropﬁotographic photosensitive member drum
15 {hereinafter, photosensitive.drum) 1 (la, 1lb, 1lc, 14d).
Around the photosensitive drum 1 of the process
cartridge 7, there are provided process means, such as
a charging roller 2 (2a, 2b, 2c¢, 2d), a developing-
roller 25 (25a, 25b, 23c, 25d), and a cleaning member
20 6 (6a, 6b, 6¢c, 6d), are provided integrally. The
| charging roller 2 has a function of charging charges
the surface of the photosensitive drum 1 uniformly.
The developing foller 25 has a function of developing,
with the toner, a latent image formed on the
25 photosensitivé drum 1 into a visualized image. The

cleaning member 6 removes the toner which remains on

the photosensitive drum 1, after the developer image



formed on the photosensitive druml is transferred onto a recording
mat eri al . A scanner unit 3 for formng the |latent inmage on

t he photosensitive drum 1 by exposing th$35 phot osensitive drum 1
selectively on the basis of the image information, is provided in a
| ower part of the process cartridge 7. A cassette 17 which contains
the recording materials Sis provided in a | ower position of the Io
mai n assenbl y fl@&dobnt hbe apparatars.itAveedonni hgi st mmisdlerfreddi ng
means is provided so that the recording material S passes through a
secondary trarsiter ar sprerdyng pertidrd@land a fixing portion 74 portion

to the upper portion of apparatus in 15 assenbly A, In the detail,
it comprises a feedify EES Bﬂng?'{éﬁr%ﬂﬁﬂjn@UF¥FhéaE%%EIERQQ§n and

feeding of th‘%%%g%géggs%E%£¥£€% %I§mf&o$¥$Q%%§$ﬁ§gg%Eal7 one by

one. It furthe conveyi ng r ol or feeding the

fed recordisng ARt eciak S; vangh@ 20 Je8sketivi )| 84 0al 28 sf 8F the
synchroni zing 'l atent 1 nmage forned on the photosensitive druml1l with

the recording inﬁgbe&hﬁbrrﬁatiéh,amdlmﬁriaaﬁti@fathﬁqepj’ @eessotathei dge
7 (7a, 7b, 7c, 7d), an internediary transfer unit 5 as the

i ntermedi ary toransker captnsddoritransferring the 25 toner inmages
fornmed on the photosensitive druns 1 (1la, 1b, 1c, 1d), is. provided.
The internediary trafsfa@ssghite &7 oM Setaiasi FPAgIEEPIE"S6 and a

f ol | ower .
materials S is provided in a lower position of the

10 main assembly 100A of the apparatus. A recording
material feeding means is provided so that the
recording material S passes through a secondary
fransfer roller 70 portion and a fixing portion 74
portion to the upper portion of apparatus main

15 assembly A. In the detail, it comprises a feeding
roller 54 for carrying out the separation and feeding

. of the recording materials S from the cassette 17 one
by one. It further comprises a conveying roller pair
76 for feeding the fed recording material S, and a

20 resist roller pair 55 for synchronizing latent image

formed on the photosensitive drum 1 with the recording
_matefial S. In an upper part of the process cartridge

7 {7a, 7b, 7¢, 7d), an intermediary transfer unit 5 as

the intermediary transfer means for transferring the

25 toner images forﬁed on the photosensitivé drums 1 (la,
ib, 1lc, 1d), is provided. The intermediary transfer

unit 5 comprises a driving roller 56 and a follower



19 roller 57. It further conprises a primary transfer rollers 58
(58a, 58b, 58c, 58d) provided in the position opposed to the
photosensitive drum1 for each color, ang,an opposing rollers 59
opposed to a 5 secondary transfer rollers 70, respectively. A
transfer belt 9 is extended around the rollers. The circul ative
novenent of the transfer belt 9 is carried out contacting to all the
phot osensi ti veaddrlenrs S51. Bit dupithemgcampol tage teorimheyptramsiert r ansf er
rollers 58 10(58a, 58b, 58c, 58d), the toner inmmges are transferred
primarily ontd@aldersr afstefabeldl, 9 MconrBe PRt Eichdint th€ druns 1.

The voltage is applied between the opposition 59 roller i sposed in
the transfer @QSHtQPHaﬂBp?ﬁ%$§§b E@oFPﬁﬁg?%ﬁlW%ﬂ Qﬁ%ﬁ7gbfoei%h

transfer the toner. inmage_fromthe tr f I t he recording
material S. celel, Eﬁcha?Wﬁﬁgﬁﬁﬁﬁﬁ ﬁ%@geg%u§§1g?é?%%) gﬁég in the

| mage f or N Loenaklon: Al dhie WDl e Chasgetivdiiif ok y by the

charging roller 2. Subsequently, the 20 photosensitivé drum1l is

sel ectively expesedew bdlt he iSCaxtehdedi hrdundycHinirdg 12@s . alhe

el ectrostatic latent image is fornmed on the photosensitive drum 1.
The | atent i nmegecudatével opednant tofe ttevetaps feyr rellter® 25, c@hrsedor ns
the col or devel oper image on each 25 photosensitive drum1. In

synchr oni sm wictl ERRSackERRE Foratdt ithe, PROFesetiting erupsi - 55°% eeds
t he recording nahetial Sto the se%ﬁndary tra sfeerositagn mhgée 20
the opposi ng PEPI¥INE0? o 43RS & 5RGaPY 17 BhSTA G &P 176 4r

cPoosen G IR DS L MR SRR EEoheL e tygg rod mge
to _ primarily onto the transfer belt 9 from the
photosensitive drums 1. The voltage is applied between
the opposition 59 rollers disposed in the transfer
belt 9, and the secondary transfer rollers 70 to
15 transfer the toner image from the transfer belt 9 onto
the recording material S.
Each photosensitive dfum 1 is rotated in the
image forming operation and the drum 1 is charged .
-uﬁiformly by the charging roller 2. Subsequently, the
20 photosensitive drum 1 is se;ectively exposed with the
scanner unit 3. By doing so, an electrostatic latent
image is formed on the photosensitive drum 1. The
létent image is developed by the developing rollef 25.
This‘forms the color developer image on each
25 photosensitive drum 1. In synchronism with this image
formation, a resist roller pair 55 feeds the recording

material S to the secondary transfer position where



5 transfer the secondary col or devel oper images on the transfer belt
onto the recording material S. By doing so, a color image is forned
on the recording material S. The recordi&g material S which has the
formed color image is heated and pressed by the fixing portion 74, 10
so that the developer inmage is fixed. Thereafter, the recording
material S is discharged to the discharging portion 75 by the

di schar gi ng r dhlecopp2siferdélxend pantli the74e¢endhgpdgedsifart he upper
position of Main assenbly of the apparatus A 15 (Process cartridge)
Referring to F‘Oéfl}ree‘ 20- aFe geprosed ttee SBEBCRERSE AT dgE RraNSERT s

nmbodi t wll be d bed. Fi 2 t f the
et gl B e S e
t A t t N I
Loner) 1 CoT BTN sy Clgnismerehghapvel] ow color

7c which cgnt %'fa%stfee tRBeLe Mnddls %qerceéeéloﬁad BhaRlst bhdgge 7d
whi ch contains 25 the toner of thé black col or,” have the sane

structures. transfcEaphl precessmearkerbdgend rﬁgteerlﬁl, sic,By doing
includes a drumunit 26 (26a, 26b, 26c, 26d) as a 21 first frane,
and a devel opismg anicoldr (#eagetbis 4@;m&d)oastmeSﬁﬂnnmﬁmgametEEhéldrum
unit 26 is provided with the photosensitive drum1 g | c,. -1d),
and the chargiSng Fif |xgcaxdipg maperdel Dyhighd haget Feﬁﬂ??ﬁ? color

image is heated and pressed by the fixing portion 74,
10 so that the developer image is fixed. Thereafter, the
recording material S is discharged to the discharging
portion 75 by the discharging roller 72. The fixing.
portion 74 is disposed in the upper position of Main

assembly of the apparatus A.

is
{Process cartridge)

Referring to Figure 2 - Figure 4, the process
cartridge 7 of this embodiment will be described.
Figure- 2 is 'a major section of the process cartridge 7

20 which contains the developer (hereinafter, toner). A

cartridge 7 which contains the toner of the yellow
color, a cartridge 7b which contains the toner of &
magenta.dolor, a cartridge 7c¢ which contains the toner
of the cyan color, and a cartridge 7d which contains
25 the toner of the blacg coloxr, have the same structures.
Each process cartridge 7. (7a, 7b, 7c¢, 7d)

includes a drum unit 26 (26a, 26b, 26c, 26d) as a



5. nmenber 6 (6a, 6b, 6¢c, 6d). And, the developing unit 4 is provided
with a developing roller 25. The drumunit 26 includes a
cleaning franme 27 and the photosensitive drum1l is rotatably nounted
to it through a drumfront bearing 10 ant" a drumrear 10 bearing 11
(Figure 3). The end of the photosensitive drum1l is provided with the
drum coupling 16 and the flange 85. Around the photosensitive
drum 1, as nergitedraheyeand he dhangipiggr ohierd 2(4nd 4he 4cl ean) ng
menber 6 15 are di sposed. The residual toner renoved by the cl eaning
menber 6 fromashe plkobtodehsand ve THeudrimsunitack® iis pepvided with
renoved toner chanber 27a. A driving force is transmtted to the drum
unit 26 from d&heaipRoassensiyitr idawy Indtdr tanshowhd)as 289dFNGi ng 20

source, so that the phot [ t] 1 t di ngl
to theb: mage fOIARIG 088@‘%‘?% %c%@g%?h?%g‘?@ ﬁtg"e?%lrllregflgogi !Sng y
rotatably unt ot cl.eani t . '
roller beag?ngnsegfg)g& g\nE;@ai téﬁ?’sr%p‘grlgsioggng?/% c ae?gl&lggsipgﬂqg?&%irﬂ;%si ng

25 menber 46 tiawaheytReqdPhptipsentdddiveidpurblieby2gthich it is rotated
by the photosensitive drum 1. The developing unit 4 conprises a

devel oping 22 roll erhe2%ruhi chiconé atislwddsh at beéephdb@sersid i27e drum
1 and is rotated in the direction of arrow B, and a devel opi ng devi ce
frame 31 for sumgbohei photheensitive drum 1 is rotatably mounted to

it through a drum-front bearing 10 and a drum-rear
10 bearing 11 (Figure 3). The end of the photosensitive
drum 1 is provided with the drum coupling 16 and the
flange 85.
Around the photosensitive drum 1, as mentioned
above, the charging roller 2 and the cleaning member 6
‘15 are disposed. The residual toner removed by the
.cleaning member 6 from the photosensitive drum 1
surface is let fall in a removed toner chamber 27a. A
driviﬁg force is transmitted to the drum unit 26 from
a main assembly driving motor (unshown) as a driving
20 source, so that the photosensitive drum 1 is rotaﬁed
correspondingly to the image forming operation process.
The charging roller 2 is rotatably mounted to the
_cleaning frame 27 through the charging ;oller bearings
28. And, it is pressed by a charging roller pressing
.25 member 46 toward the photosensitive drum 1, by which
it is rotated by the photosensitive drum 1.

~

The developing unit 4 comprises a developing



devel oping roller 25. The developing roller 25 is 5 rotatably

supported on the devel opi ng device frane 31 through a

devel opi ng-devi ce-front bearing 12 and aageveloping-device-rear

bearing 13 which are nmounted to the resp

tive sides of the

devel opi ng device frame 31 (Figure 4). A toner supplying roller 34

rotates in the 10 direction of arrow C, contacting to

t he outer

peri phery of. tfa1devebophi¢h radrdict2S wiAhdelel opd trgsdlsaddd va5drum
regul ates the toner |ayer thereon, contacting to the outer periphery
of the devel odi rgdr dkl ept28ed Iim tihe domertaeonopfioaizadwnd pentdi an 3la

of the devel oping 15 device frame 31, the toner feedin

agi tating the deyslapied Eenkre didmeor lf £edi AGPRIE" 1%h

| yi |1 4 | j ded. Fj 3
Sppea ance perHELEPYETTRM S e FROciRtSti dgals?™
5umrtot%t%%l¥(25gﬁ%§% YRRt agv&i)%ﬁgﬁdalaémm%pgtﬁra%@- 3

devel opi ng

front supporting pi a rear supportin

nmenber 36 for
% o the toner

gnaput er
e

ar e

press-fitted ivhignCheadi A Riedl car-ereRgaged- iy a2t Radhangi ng
hol es 12a and 13a of the devel opi ngdevi ce-front bearing 12 and the
devel opi ng- devie&e1bpang28e biead-dk@ rl BeaByndol Bgwisich tadhe devekepi g
unit 4 is rotatably supported about the axis of the supporting pins
14 and 15 to tthe ckemrachiyvé reies2 P Ehgudeveloping device frame 31

{(Figure 4). A toner supplying roller 34 rotates in the

10 direction of arrow C, contacting to the outer

periphery of the developing roller 25. A developing

blade 35 regulates the toner layer thereon, contacting

to the outer periphery of the developing roller 25. In

the toner accommodating portion 3la of the developing

15 device frame 31, the toner feeding member 36 for

agitating the contained toner and for feeding the

toner to the toner supplying roller 34 is provided.

Figure 3 is an outer appearance perspective

view of the process cartridge 7. The developing unit 4

20 1is rotatably mounted to the drum unit 26.

A front

supporting pin 14 and a rear supporting pin 15 which

are press—fitted in the cleaning frame 27 are engaged

into the hanging holes 12a and 13a of the developing—,

device-front bearing 12 and the developing-device-rear

25 bearing 13. By doing so, the developing unit 4 is

rotatably suppofted about the axis of the supporting

pins 14 and 15 to the cleaning frame 27 (Figure 2).



23 The cleaning frame 27 is provided with a drumfront bearing 10 and
a drumrear bearing 11 for supporting the photosensitive drum1l
rotatably. The drumrear bearing 11 suppgts a drum coupling 16
connected with 5 the photosensitive drum@l. The drumfront bearing 10
supports the flange 85. The drum coupling 16 transmts the rotational
driving force (first rotational driving force) to the photosensitive
drum 1 from t IThenailranssenbtaned QUA isf prheidppardtiuss dr@mhérdevel opi ng
unit 4 shown in Figure 4 is urged to the drumunit 26 by a E(essing
spring 38 prowegagdnonlf handey Jpi-Agagebpeeing ahle IPF, SHRBCHTLRASI on

sprin unshown rovided | n, the devel opi ngdevi ce-front bearing 12
dgri ng 'Ehe |rr§6’)é‘ BBPHB??%WHVSL@:P%?ngE%g%’JééTt F}laggr"}‘?_ﬁ?‘?er °

devel opi ng ro&Jer.Z%O%? ?ﬁ§¥%%¥§% ?%u&hggﬁignﬁ%Pﬁi%§%5g9§e§8wf9§ t he

S
. . e in
tension spring°39*& a an a

* devel opi ng- d%@g@ﬂ@@&@@@ﬂ%ﬁ% and dhe dexelkeBhpogeyt Gey rear

bearing 13, so th I's contacted to the 20 photosensitive drum 1.

In a contact tsypgodeyetBpi figariesBem Whe kel eeliplihg UevietopiEnts
with the contact between the photosensitive drum1l and the devel opi ng

roller 25, it the desatabhzl tdatvinkge fphot osbitsitt inckadriomel dsiwing gi d
25 nmenber and the developing roller 25 is an elastic nmenber. This
el asti c nenbeforag) beo atke|Rhptosshel tiBhoteyerl e then@gifave t he

solid rubber |layer and. 24 a resin material coating thereon in
considerationaSFeFﬁgyc%%ﬁﬁﬁﬁbt%ﬁbﬁ??ﬁf? °property to-the toner.

10 The developing unit 4 shown in Figure 4 is
urged to the drum unit 26 by a pressing spring 38
provided in the developing device frame 31, and a
tensibn spring {unshown)} provided in the developiné—
device-front bearing 12 during the image formation of

15 the process cartridge 7. The developing roller 25 is
revolved by the pressing springs 38 and the tension
spring 39 about the holes 12Z2a and 13a of the

" developing-device-front bearing 12 and the developing-
device-rear bearing 13, so that it is contacted to the

20 photosensitive drum 1.

| In a contact type &eveloPing system which
effects the developmént with the contact between the
photosensitive drum 1 and theAdeveloping reller 25, it
is desirable that the photosensitive drum 1 is a rigid

25 member and the developing roller 25 is an elastic
menber. This elastic member may be a solid rubber

monolayer, and it may have the solid rubber layer and



The image form ng operation of the process cartridge 7 will be
described (Figure 1 and Figure 2). 5 When the inmage information is
supplied to the image form ng apparat us 0, the main assenbly
driving notor (unshown) starts the rotation and the rotational
driving forces is transmtted to the photosensitive drum1l1, to the
developing roller 25, to the toner 10 supplying roller 34, and to the
toner feeding arerdaem BEteThel cheaigimyg thieasonoih agendisicapplicedofo t he
charging roller 2 fromthe nmain assenbly 100A of the apparatus to
charge el ectritts Ioharhéngupppbicafiarherphereyehitha domeam 1
uniformy. Corresponding to the 15 inmage information, the exposure is
effected by the scanngt® dfliages fosBiphaPer3HNCTi ARGEPTICETT med on

t he photosensitive . druml. . The.taner.in the toner

accommodat i ng %ﬁﬁﬁﬁ%ﬁqeg?aw%élf%ﬁiQﬁquﬁgegogg%?%§Ft% %ﬁﬁg%ggﬁé? fLeding
member 20 30 Uhdd @nkORRRSSURRL AL I Le! 5301 I8P dORGE SHBRLY! NG

roller 34 rotates to suppfy e toner to the outer periphery of t

rotating devel @pimiGyr abbeFa®s 101 FURPhbeH 48$&HbIS driving motor
triboelectrically charged by the devel opi ng bl ade 35 on the outer

peri phery of thmstbwdevetaptangholdognt2bn Fhe develapitignbilas vol t age
is applied to the developing roller 25 fromthe voltage source
portion (unsholsivipgofpdees s ttansmagéetlorai Hee Dintespasatye100. By
doing so, the electrostatic |atent inage forqﬁgron t he photosensitive
drum 1 i s devél®Peds Ferbhe #RYHAPHGpFRYLIFHI 5 Ghe gPB@Fded

opposed taq .the photoesensi{ive u . .Ih e opi .ol | is b5
contactedqfo tﬁé?ﬁ%ﬁépgsgéé%?¥Vgﬂdgh#!f;aﬁagdéég?gﬁggﬁﬁggeﬁéggggstatic
latent image f meghon-H1g;iRROLEEENSLIL G ddiMioblied to(dRehani smfor
nmounting process cartridge to main 10 assenbly of image form ng
apparat us) .charging roller 2 from the main assembly 100A of the

e

apparatus to charge electrically the surface of the
photosensitive drum 1 uniformly.. Corresponding to the
15 image information, the exposure is effected by the
scanner unit 3, so that a latent image is formed on
the photosensitive drum 1.
The toner in the toner accommodating portion
3la is fed by the rotation of the toner feeding member
20 36 to the toner supplying roller 34. The toner
supplying roller.34 rotates to supply the toner to the
outer periphery of the rotating developing roller 25.
The supplied toner is triboelectrically charged by the
developing blade 35 on the outer periphery of the
25 developing rollex 25; The developing bias voltage is
applied to the developing reller 25 from the voltage

source portion (unshown) provided in the image forming



Referring to Figure 5, the nmounting nmechanism according to this
enbodi ment, for nounting the process cartridge 7 in the apparatus
mai n assenbly 100A will be descri bed. 15%{1 Figure 5, (a) illustrates
a state before the setting, in the apparatus nain assenbly 100A, of
the process cartridge 7. In the state of (a), the process cartridge 7
is mounted in the direction of arrow E through an opening 82a

provi ded in a dppaitatsisdeopl atey 20183 86, t tiee agpartaious anae nlassenbl y
100A. In that case, a guide portion 27b integrally provided in the
cl eani ng franeimgeofforrmedppocébs phvtedaiges t1 vies dguindédisndevedaioed -
assenbly gui de nenber 81 provided in _the main assenbly 100A of the
appar at us. ThélaH§i-n tAgsERBeicRGuidd eferbet S sRX P& 44tk ORBEREENEC

menber for nmoyntin he process cartrid 7 di smount abl In Figure
50y 111 o s SehaSePRPERTR R B6”oind rRAR e F¥hEeh At 3
cartridge t ar.at i V.1 i | et} The
gui di ng rnerz'fbe_r%otél %‘Br@%@i_égdyﬁ% %oﬁ%?ﬁ%ﬁ?%ﬁgé?@ 1%0azlﬁgpe?%%8g%par atus
is provided wigh anekbpebbpediPordipn Sm8da Foshdédash upwardly toward
downstream with respect to the nmounting direction. The cl eaning frane
27 i s provi desdhsitbBeasdowsadtlny li.ncl i ned portion 27c in an upstream
end with respect to the nounting direction. Wen the process
cartridge 7 is nmounted to the 10 apparatus main assenbly 100A, the
gui de portion 27b_of .the_cleaning frame 27 rides on the in¢lined

portion 8la, aNG-PRBIFRCIPRIPUAHIORIITESTi SRE G IhéonBRtMassenbl y
Pouar d i nESFFBALY §F 18Tt B AN e 8 T Citar iy . e
Referring to Figure 5, the mounting mechanism,
according to this embodiment, for mounting the process
cartridge 7 in the apparatus main assembly 1002 ﬁill
be dgscribed. l
15 " In Figure 5, (a) illustrates a state before the
setting, in the apparatus main assembly 1OQA, of the
process cartridge 7. In the state of (a}), the process
captridde 7 is mounted in the direction of arrow E
through an opéning 82a provided in a front side plate
20 82 of the apbaratus main assembly 100A. In that case,
a guide portion 27b integrally provided in the
cleaning frame 27 of the process cartridge 7 is guided
on a main assembly gulde member Si provided in the
main'assembly 100A of the apparatus. The main assembly
25 guide member 81 is the mounting member for mounting
the proéess cartridge 7 dismountably.

In Figure 5, (b) illustrates the state where



In Figure 5, (c) illustrates the state where the process cartridge is
nmounted to the main assenbly 100A of the apparatus. Wien the nounting
operation of the process cartridge 7 is %ﬁrther continued in after

20 the process cartridge 7 noves toward e internediary transfer
unit 5, the abutting portion 27d provided integrally on the cleaning
frame 27 contacts to a rear side plate 83 of the apparatus main
assenbl y 100AthBy mdahbfingoof tthee muwrteissgeatfttidygpriodessheartri dge 7
to 25 the image form ng apparatus 100 conpletes. In this state, a
porti on-to- beappgedttsamain tdrsaUm A8 bearomRletingont Bees with the

back pressed 27 nmenber 91 provided in the rear side pkﬁge ?ﬁ SO
that it is upWRAGRLPIPIERRRE KL BT BESsiRgt R idig §F=SRhdy {HAA
cartridge positionin ortion 11b praovided.in the r..pQsiLi of

t he drun}rearOﬁggﬂﬁngpgir%%ﬁﬁéﬁi§n¥glgﬁ E % t?%d”%%@%ﬁgngégé%gﬁhich

functions as - LR i ibQnkn i feit id
u ! gy %Egcgﬁkgéﬁéé M8 I b@RENdo P L4 il wRlN Q@sF@@f siae

pl ate 83, process cartridge 7 is positioned relative to
t he appar at us tgRicReass8P] g GA It ohhe Tearcisihdenglétanadeli tion, a

portion-to-be-pulled 10a of the drumfront bearing 10 engages.with
the pul ling nexbetiddd ptuvidetbwnvaadiyvontchimed ploattd 082 27Fhénpam| i ng
menber 93 is upwardly raised by a tension spring 94 provided on the
front side pl apstg2amaprd byl tdoineFPest I8 e HOMGIGE C6rBELpENt ed 10a
s 2l so upvardly ral sed And. an ALl 9o, pOLlLARA%h waLen Ts
io apparatus main assembly 100A, the guide portion 27b of
the cleaning ffame 27 rides on the inclinéd portion
81a, and the inclined portion 27c¢ rides on the main
assembly guide portion 81. By doing sa, the process
cartridge 7 is displaced toward the intermediéry
15 transfer unit 5 (upwardly).
In Figure 5, (c) illustrates.thé state where
the process cartridge is mounted to the main assembly
'100A of the apparatus. .When the mounting operation of
the process cartridge.T is further continued in after
20 the process cgrtridge‘7 moves tqward the intermediary
transfer unit 53, the abutting'pprtion 27d provided
integrally on the cleaning-frame 27 contacts to a rear
side plate 83 of the apparatus main assembly 100A. By
doing so, the mounting of the process cartridge 7 to
25 the image forming apparatus 100 completes.

In this state, a portion-to-be-urged 1lla of the

drum-rear bearing 11 contacts with the back préssed



positioning portion for the drumfront bearing 10 contacts to a
positioning portion 82b which is the main assenbly positioning
pprtion of the main assenbly 20 front side plate 82, so that the
process cartridge 7 is positioned relative to the apparatus nain
assenbly 100A in the front side. - As shown i.n Figure 6, the
abutting portion 83a substantially has V configuration, and contacts
to the 25 posidemdrirng@lspréatded lin dhet headr ahde qakateedGi, ngolthaThe
drumfront bearing 10 is pulled in the direction of Arrow P by the

| ocki ng with tite igorprerdivn-meshed ®ypliheeBradaing IHE NG Iy f rioHi-
bearing 10 of the pulling nmenber 93 provided in the front sid | at e
82. Rel ating tdepGertrsAfngestianiagnPaEtaant Qtﬂ¥Qﬂﬁﬁﬁpp6§i?Pgning

portion 82b whieh i s provided i he fronl 5.5l de plat e figaapd woich
i on, arTy to t he

has a subst antiPayP gur at'l Sim he case o

drumrear. Rearding S & 3equhk e Fcd P s EhaNAYs
relative tg tﬁg@néﬁétgggg&%?géig%§3§f t%g appafafhs, of the "

drum front bea/dseabl) pssitivhidigPoreabnbear i fige Mkakl side ppptéed in
the direction of Arrows P and R Therefore, the process cartridge 7

i s positionedg3nabgl yhibdle dramdfoomsts beakrhggd (7 ared polsé tdpugdr ear
bearing 11 which support the photosensitive drum1 rotatably can be
correctly positeilofader ep athe arte rEfas1Bayai &S wgehib 1P 0206A é?’et he
apparatus. In additiqQn, the cleaning frame 27 is provided with a boss
27g whi ch funéF?6n§l§§'a rotation stopper for the process cartridge 7°

on the sidg surface, ﬂnqg%ﬁ%@gssa?gdﬁgrdte%raﬁl@%%gb%%m@& 164 e Uhe

st opper reéceptor nmenber ( pFQV| aratus nain assenbly
100A. By doi ng;,$@-rt-B8t NnodatiRn 1ion eheggagpam& Ushd i 1aa§eRBhe 2 00A

of the ‘process cartridge 7 is prevente For easy understandi ng of
t he descripti @3, ptheided vimag drdetengdgi nyapordd.onTB8 pslbindted in
Figure 6. 25
: member 93 is upwardly raised by a tension spring 94
provided on the front side plate-82, and by doing so,
15 the portion-to-be-pulled 10a ‘is also upwardly raised.
And, an abutting portion 10b which is cartridge
positioning portion for the drum-front bearing 10
contacts to a positioning portion 82b which is the
main assembly positioning portion of the main assembly
20 front side plate 82, so that the process cartri#ge 7
is positioned relative to the apparatus main assembly
160A in the front side.
As shown in Figure 6, the abutting portion 83a
substantially has V configuration; and contacfs to the
25 positioning surface 1llb of the drum-rear bearing 11l.

The drum-front bearing 10 is pulled in the direction

of Arrow P by the locking with the portion-to-be-



29 Referring to Figure 7 - Figure 11, a spacing nmechani sm between the
phot osensitive drum 1l and the developing roller 25 in the process
cartridge 7 of this enbodinent will be dgscribed. In Figure 7, the 5
i mge form ng apparatus 100 (unshown) is provided with a spacer
menber 8 in a predeterm ned position with respect to the | ongitudinal
direction of the process cartridge 7. The devel oping unit 4 of the
process cartripigéed deeetfesha droumcdrontabeiarioat ildn odf therpwl N.rid)
fromthe novabl e spacer nmenber 8 at a force receiving portion 31b of
t he devel opi ngretéeirc@3f papeided igothRafreme eedelrdgitegdeol ler 25 is
spaced fromthe photosensitive drum1 gggaced osition). As shown in

Figure 8, wheRelRE1BBabarPoRHIGN 189 sihovRd°9 EFﬁgdlgoéFP%c?¥%% of an
S dit di, from.t f i Vi AN 3
o S T A 1 PR SRR Sl

devel opi ng unif®S4 : _ arrow T byt he Urging
forces of p@g? '@ga§9ré§Qm§§w%@@hahB§”§'§ﬁb§ﬂyﬂﬂ¥%1ﬁ9”§h0““) about

the holes 12a ar a of the devel opi ng-device- 20 front bearing 12
and the devel QRin#gdgdext £on/ efimineaniyNgo 18he ByagiOidgTy the, dth@-rear

devel oping unit 4 noves to a contact position, and the devel opi ng
rol ler 25 andbieheipholbsermdiet bressitem deq@rieecofibact ke posigdchniogher .
The devel oping unit 4 is retained in the spaced
relative to the main assembly 100A of the apparatus,
of the drum-front bearing 10 and the drum-rear bearing
10 11, is applied in the directionlof Arrows P and R.
Therefore, the process cartridge 7 is positioned,
namely the drum-front bearing 10 and the drum-rear
bearing 11 which support the photosensitive drum 1
rotatably can be correctly positioned relative to the
is main assembly 100A of the apparatus. In addition, the
cleaning frame 27 is provided with a boss 27g which
functions as a rotation stopper for the process
cartridge 7 on the side surface, and the boss 27g
engages with the rotation stopper receptor member 51
20 provided in the apparatus main assembly 100A. By doing
so, the rotation in the apparatus main assembly 100A
of the process cartridge 7 is prevented. For easy
understanding of the descfiption, the driving side
engaging portion 23 is omitted in Figure 6.
25

(Mechanism for spacing between photosensitive drum and

developing roller in process cartridge)



25 position of Figure 7 except during the image form ng operation, by
this spacing structure. By doing so, the influence to the inmge
quality attributable to -30 deformation of the developing roller 4 is
suppressed. (Devel opi ng device separati%% hol di ng nmenber) Figure 9
illustrates the initial state before 5 nounting the process cartridge
7 to the main assenbly 100A of the apparatus (entrance). In this
state, the devel opi nQrafiidridg SopFoyhtled? W tiligulte Space dHpddimg
menber 64 for retaining the developing unit 4 in the spaced position
by process camtedhdgesi hebweersdHehathot@seheispeeedthl di agdnthber 64

| ocks with the hole 27e provided in the side surface of the cleaning
frame 27 to relevedophagddesdlopidny irolther Prgce s tFaF ttiglae df °bei ng

df t he phot nsitive, . Th it .of th
ST ng. monberte aPooaraett g Ik He: SartBonegend FELFEI B T shown
in Figure 10, .wh h i I t ; i
hesonsly 180 HPGE, GOEnBESCAR% SRS HUBT (GnbBo PN ShR 08 BBLR

contacted to the spagembgbdlng fEMDe: BbtksnPiayigad A0n nithe
apparatus main assenbly 100A. Immediately before the process

cartridge 7 i sepg@eicki epethdyldhel vmiinaassesbtyi osift itdiei pgopessi ons
82b and 83a (Figure 6 reference) of the nmain assenbly 100A of the
appar at us, theawiridgssénblTher dlegadppningewbdr 465f the process
cartridge 7 receives a force in a direction of arrow N
10 from the movable spacer member 8 at a force receiving
portion 3lb Qf the developing device frame 31, so that
the developing roller 25 is spaced from the
photosensitive drum 1 (spaced position). As shown in
Figure 8, when the spacer member 8 is moved in the
15 direction of an arrow S and it disengages from the
force receiving portion 31, the developing unit 4 is
rotated in a direction of arrow T by the urging forces
of a pressing spring 38 and a tension spring {unshown)
about the holes 12a and 13a of the developing—device—-
20 front bearing 12 and the.developing—device—rear
bearing 13. By doing so, the developing unit 4 moves
to a contact position, and the developing roller 25
and the photosensitive drum 1 are contacted to each
other. The developing unit 4 is retained in the spaced
25 position of Figure 7 except during the image ‘forming
operation,'by this spacing structure. By doing so, the

influence to the image gquality attributable to



25 contacts with the space hol di ng nenber 64, by which the | ocking
bet ween the space hol di ng nenber 64 and the hole 27e is rel eased. The
position of the space 31 holding nenber_64 at this tine is the

rel easi ng position. \Wen the space hoIdiﬁb menber 64 is released, it
enabl es the developing roller 25 to contact to the photosensitive '
drum 1. Normally, however, in the state 5 where the process cartridge
7 is mounted tHefbReatBbn assEldeviQ0ping tbElappariat ssippthesspacer
menber 8 provided in the main assenbly 100A of the apparatus contacts
to the force receiving portion 31b of the devel oping device frame 31
(Figure 7). For this reason,. 10 even if the process cartridge 7 is
nounted to t hdDedieAcnsBgndeVia0GEPSALLAR H%gé%%ﬁlﬂﬁmhﬁﬁd t he space
hol di ng menber 64 is rel eased,  the devel Qpi ng roller 25 i t
contacted to the photfdS&si i\’/éi‘dﬁﬁﬁﬁes( %ie\jiua@l l?.gfig%%%%e&%re
15Referring to Figur 1 he. rel L t ‘ in
menber 64 Wil ['95e dé c%?%e%ﬁo%%ﬁgﬁ%akggﬁagigﬁg%q%¥;?§f?p?ﬁge§g%ge °

hol di ng menben 084 L PROVAGSH W (@nBosScEa. Thhenhesstds, ithe
rotatably supported in a groove 31c fornmed in the devel opi ng 20

device frane 3bweabBgihy wsitonfisnesdobydadcenth nifeg spacei bnlddhg of the
side cover 48. An engagi ng portion 64b of the space hol di ng nenber 64
is | ocked witheabkol €4 27er prahsdiddagi Ahehdeve baming Widnd 27 Hlgai n.
When the process cartridge 7 'is, in this state, noved in 25 the
direction of &PRERAEPOSELLPROWY PFOEF§ar 6214 ¥H9e & R OR&I ACaki&hDl v

[P aras 09 ghREE, fBate hORSIAS henBl? BR1LO0KE Rl The! 816! 2701 N9
‘ provided in the side surface of the cleaning frame 27
to retain the developing roller 25 in the state of
being spaced from the photosensitive drum 1. The

position of the space holdinglmember 64 at this time
15 1is an engagement position.
As shown in Figure iO, when the process
cartridge 7 is mounted to the main assembly 100A of
the apparatus, a main assembly releasing member 65
contacted té the space holding member 64 is provided
20 in the apparatus main assembly 100A. Immediately
before the process cartridge 7 -is positioned by the
main assembly positioning portions 82b and 83a (figure
6 reference) of the main assembly 100A of the
apparatus, the main assembly releasing member 65
25 contacts with‘the space holding member 64, by which

the locking between the space holding member 64 and

the hole 27e is released. The position of the space



32 assenbly rel easi ng nmenber 65 contacts to the space hol di ng nmenber
64, and the space hol di ng nenber 64 rotates about the boss 64a, so
that the space hol ding nenber 64 is rel eased fromthe cleaning franme
27. 5As shown in Figure 11 (c), the developing device frame 31 :
beconmes novable in the .direction of Arrow L so that the contact
bet ween t he unshown photosensitive drum 1 and the unshown devel opi ng
roller 25 is eraklied méavbencd het ivEge tineniagtloperedidasings start ed
by the printing signal after the nmounting operation conpletes, the
spacer nenber ®siEigor e Whareftdieenpaye npvkeding megberdaAces wrekeadeas,
devel opnment .operation tim-ng, in the direction of arrow S, so that
the force 15 rdc&NaPhgspbhe i VSR IRAITPhEEE par dr° MAMFECttsr P& paced
fromeach other. For thjs reason, the devel oping unit 4 is noved to
t he cont act pégVF98ﬁnB§£fﬁ% W thi-c ﬁ%ﬁ?ﬁ% "Pﬁ%egF£SS%%g§%$wﬁﬁﬁge38
el opi ng operation

and the tension SRrifg 39.4EPUE Hings0rt hatnd i devel RpLnga 29
roller 25 i's brought |n$o the state In m%lcﬁ'tie é%ﬁ
i s possible i psGRRLRGL 1804 hot NevPhRbasenss] | e dpgdPek mbheart e _
devel opi ng operation conpletes, the spacer nmenber 8 is again noved in
the directi onpabvided in the main assembly 100A of the apparatus
contacts to the force receiving portion 3lb of the
developing device frame 31 (Figure 7). For this reasén,
10 gveh if the process cartridge 7 is mounted to the main
assembly 100A of the apparatus, .and the épace holding
member 64 is released, the developing roller 25 is not
contacted to the photosensitive drum 1 (Figure 7
reference) .
15 Referring to Figure 11, the releasing method of
the space holding member 64 will be described. As
shown in Figure 11 ({(a), éhe space holding member 64 is
provided with a boss 64a. lTﬁe boss 64a is'rotatably
supported in a groove 31lc formed in_thé developing
20 device frame 31, and it is confined by a confining
ponﬁion 48b of the side cover 48. An engaging portion
64b of .the space holding member 64 is locked with a
hole 27e provided in the cleaning frame 27 again. When
the process cartridge 7 'is, in this state, moved in
25 the direction of arrow E, as shown in Figure-ll {b),
the main assembly releasing member 65 is inserted into

the hole 27e of the cleaning frame 27. The main



25 arrow N of Figure 7, and it applies the force to the force
receiving portion 31b. By doing so, the developing unit 4 is noved to
t he spaced position, so 33 that the pho% sensitive drum 1 and the
devel oping roller 25 are spaced from each other. This spacing state
i's maintained except . during the inmage formation. As has been

descri bed hereinbefore, the 5 developing unit 4 can select easily the
spaci ng and cordsaaiblyt akiésabitgwermiiche §S5hotosants tiwahdr wpateand t he

devel oping roller 25. For this reason, the defornation of the elastic
| ayer can be prahdimgedenben P4, tared rfdeesPareohot e BT P4yer of

the devel oping 10 roller 25 is sel ected ly.. _(Spaci hani
For remounti naF O G5RoBBEE CRR Tefie) o e SRECEr T pEDIFRATY MDA i

about the 15 operali an of LDf2pac Aa.Esani s alg e 9 of

nmount i ng agai ridge havi ng once” been taken out of

the main agsenbly 1004 ofdhe iaPRagaLysiyt @)t heneBizavasssmiyy 100A of
t he appara?us. The spacelholdﬁng nénber 64R?s releasgd f?gﬁéthe hol e

20 27e of the gdgani rgaheane Pdcdned hdvaboeess €lag tdixga ibnha¥i ng
been taken out of the main assenbly 100A of the apparatus. For this
reason, the devetcpilngouhhtt 4thes donttand behveen Posiurisdwwand t he

phot osensitive drum 1l and the developing roller 25 contact to each

ot her 25(Fi gurshax@seapjtive &en ti end Whenuppeopr (s aPdnGridge 7 is

denmounted fromthe in, asse 100A of the apparatus, the inage
f orm ng operaﬂﬁﬁ&eﬁggéhés SR,

10 , When the image forming operation is started by
the printing signal after the mounting operation
completes, the spacer member 8 (Figure 8 reference)
moves in accordance with the development operation
timing, in the direction of arrow ‘S, so that the force

15 receiving portion 31b and the spacer member 8 are
spaced from each other. For this reason, the
developing unit 4 is moved to the contact position by
the élastic force of the pressing spring 38 and the
ténsion spring 39 (Figure 4), so that the developing

20 roller 25 is brought into-the state in which the -
developing operation is possible in contact Qiﬁh tHe
photosensitive drum 1ﬂ

Whén the develdping operation complétés, the
spacer member 8 is again moved in the direction of

25 arrow N of Figure 7, and it applies the force to the
force receiving portion 31b. By doing so, the

developing unit 4 is moved to the spaced position, so



34 el ectrophot ographi c i mage form ng apparatus 100 has been fini shed.
For this reason, as shown in Figure 7, in order to maintain the

devel oping unit 4 in the spaced positiong;the spacer menber 8 is in
the 5 position contacted to the spacing ?orce recei ving portion 31b.
When the process cartridge 7 is denobunted fromthe main assenbly 100A
of the apparatus with this state of the force applying portion 8, the
devel opi ng unittha4 ither phbboeens it itviee doonmt dcengoshe idrvedsopshown in 10
Figures 26 (a) and 27 (a). In renmounting the taken-out process
cartridge 7, inolilerr dqupFedsSParatbViErheagbyverbdt ng ThAFt SB2¢H Y he

d iti i.n. Ref i to Fi 24 - Fi, 7, t
Seructure for LS P BoSBLar I BResEEarEbT TS ST FBETACEPBUr e
24, Figure 25 and Fiqﬂngéjbe%gedg§£§y§%§ é&nﬁg?érgf ihe apparatus

or p

is provided with a nounting openi-ng ermtting nounting the

process cattriglgeibpi FYr hReE NPré&n the BRI Ba3ssPMY sHA@ANGf ahle
apparatus is provided with spacing guide 20 portion 84 for contacting

W th spaci ng fdemntactegehvefGoNddroithdlphptovesieitive dremndvehapi ng
unit 4 of the process cartridge 7. As shown in Figure 26 (a)
and Fi gure 27 tha) debelopenemalliary 20he Proddsls capspidgend the nain
25 assenbly 100A of the apparatus, the developing unit -4 is _in the
contact positiGSEOrBAiPRe?Ef Hite eiA5E L 5hbRBEENSIR iRR PAEYRT ECANEVEhe

devel opi ng roukekh%Smaterial of the elastic layer of the developing

10 roilerr25 is selected severely.

{Spacing mechanism for remounting of process
cartridge)
The description will be made about the
15 operation of the spacing mechanism at the time of
.mounting again the process cartridge 7 having once
been-taken out Sf the main assembly 100A of the
apparatus, to the main assembly 100A of the apparatus.
The space holding member 64 is released from the hole
20 27e of the cleaning frame 27 in the process cartridge
7 having been taken out of the main assembly 100A of
the apparatus. For this reason, the developing unit 4
is in the contact position and the photosensitive drum
1 and the developing roller 25 contact to each other
25 (Figure 26 (a)). In addition, when the process
cartridge 7 is demounted from the main assembly 100A

of the apparatus, the image forming operation of the



35 contact to each other. As shown in Figure 26 (b), when the process
cartridge 7 is mounted to the main assenbly 100A of the apparatus,
the guide portion 27b provided in the in%pgral on the cleaning frane
27 is 5 first nounted to the nmain assenbly gui de nenber 81 provided
in the main assenbly 100A of the apparatus. And, the spacing force
receiving portion 31b provided in the devel opi ng device frame 31
contacts to i rdldatedpbevedtashipoririage Eoamdhy sprrd 1Ry UFuild@ pafkti on
84. As 10 shown in Figure 26 (c) and Figure 27 (b), when_the process
cartridge 7 i efenr thaiskeder F@r thésdESRIIPi FF FACHNAIRoFATREE i 1 t he
direction of arrow J around, t he axi,s of t?e back squpntinﬁ pin 15.
By doing so, tife o388 bpi Fyt iR £h%0 &Y 8PS ¥haced *Fost'fi on of 15
Arrow K, so that the v i ler, .2 f

phot osensi ti ves'pélrcﬁg Eggﬁgi(grﬁ'omn%elr (r}lslplglée:get]jr ge%?f\ﬁelng %Hettlgr%ocess
cartridge g hagheeBnposhtdonesd dy thle sphaBaRy f ARG aRRgHIAEUS 100
mai n assenbly,” the spacing force receiving portion 31b is contacted
to the spacer tieAbeIb8 dihsposkd protdes dowmtstikigan’’wis hdemspesid t o
the mounting direction of the spacing guide portion 84. The

devel opi ng unifiroh ithei matmeaspaddd pOSRt PENthe anraRradasewifhdthis
therefore the developing roller 25 can nount the process cartridge 7
to the i mge fdmenglobhapharcs FEPLYEPFaPAT BEXR M FhSwdEN St ABI Y at e -
mai nt ai ned spaced fromthe photqgsensitive drum21...1.n this -

cl earance 31le Yévitdéd 5?3Eé%ﬁ. eéhF%F Fﬁgt?%gé%Psﬁﬁfqpeggi5ﬁ§égp%$tion

31b relating tQ gllggsnggmkgmazﬁi %ﬁt(ia(?r.‘ n L JINRGRES LR8I L4 k&P&uk has

the configuration not rnterfering wwth the nounting guide portion 84.
By doing so, tfiecdevelbopt Audgiit, 4tCaB beflVfed &d hd>veorhact

position, wthout interfering with the spacing guide portion 84.
developing unit 4 to the spaced position again.
Referring to Figure 24 - Figure 27, the
structure for this purpose wiil be described. As shown
15 —in Figure 24, Figure 25 and Figure 27, the main
assembly 100A of the apparatus is provided with a
mounting openiﬁg 87 for permitting mounting the -
process cartridge 7. Furthermore, the main assembly
100A of the apparatus 1is provided with spacing guide
20 portion 84 for contacting with spacing force receiving
portion 31b provided in the developing unit 4 of the
process cartridge 7.
As shown in Figure 26 (a) and Figure 27 (a),
before entering the process cartridge 7 the main
25 assembly 100A of the apparatus, the developing unit 4

is in the contact position, and therefore, the

photosensitive drum 1 and the developing roller 25



(Structures of developing roller supporting portion and devel opi ng
drive force input portion in process 10 cartri dge) Ref erring
to Figure 12 - Figure 16, the descriptio? w Il be nmade about the
supporting structure for the structure of the devel oping drive force
i nput portion, and the developing roller 25 in 15 the process .
cartridge 7 of this enbodinent. Figure 12 illustrates one

| ongi t udi nal enshtsiate tor each soidedr .of Ashehswippior tHigypneol6i On) ofwhdre
devel oping roller 25. In-Figure 12, the developing roller shaft 25]
of the devel opihgy proickes 28risiqas a sl ouRgagetio witth K& 20 i nner
surface of the developlna devi ce-rear bearlng%13 Bet ween .t he 5ubber

rol ler portiorf SESFRGY tHBAdRY SHpidRE A G Er 5B° oA Ggortion 2
devel opi ng- devi_ce-. regr g%'r¥h§egréﬂ rﬁg%h%t%9ga££ﬂ46¥iaﬁj 59r

regul ating thé)é%gre hta osensitive run1is of 25

the devel ol ngnQl %uat%egnaém Wi taegeﬂswlgmw @’ gghaf t 25

rotatably. Heretofore he supporting.structure by the side of the
one | ongi tudi alovaddoin Be tiheirenslapinpgiooh| €f A iappdeacnibed,

but the bearing portion is simlarly provided to the bearing nenber
integrally at A ahkespenihsifiherden releeivongi pordi il Idibr ecpivddedo
support the other end side of the
“in the developing device frame 31 contacts to inclined
bevelled portion 84a of spacing guide portion 84. As
10. -shown in Figure 26 (c) and Figure 27 (b),.when the
! process cartridge 7 is further entered, the developing
unit 4 rotates in the direction of arrow J around the
axis of the back supportiﬂb pin 15. By doing so, the
developing unit 4 moves to the spaced position of
15. Arrow K, so that the developing roller 25 spaces from
the photosensitive drum 1. As shown in Figure 10, when
the process cartridge 7 has peen positioned by the
image forming apparatus 160 main assembly, the spacing
force receiviﬂg portion 31b is contacted to the spacer
20 member 8 disposed at the downstream with respect to -
| the mounting direction of the spacing guide portion 84.
The developing unit 4 is in the spaced position in
'tHat case, and therefore the developing roller 25 can
mount the process cartridge 7 to the image forming
25 apparatus 100 main assembly, with the state maintained

spaced from the photosensitive drum 1. In this case, a

clearance 3le pfovided at upstream.of the force



5 devel oping roller shaft 25j rotatably. In this enbodi nent,
an O dham coupling 20 which is a shaft coupling nenber is used as the
devel oping drive force input portion. Referring to Figure 13 and
Figure 14, the structure of the O dham couplinng 20 10 will be

descri bed. For easy understandi ng of the O dham coupling 20, the
devel opi ng-devi ce-rear bearing 13 is omtted, here. . As shown
in Figure 13, gehei@idbappcoigpt idid 2@letipgi sestie drdundnngi de engagi ng
portion 21, an 15 internediary engagi ng Eortion 22, and a driving

si de engagi ng Harectéan2gf the ‘procepife CAFFFeRIRI U@ JAGi ng portion 21
is fixed to the end of the devel opi roller shaft 25j. .As for the
fixing nethodFOPﬁ&g§5FFﬁ@ndWH:dﬁ&eﬁ%grbﬁgaYTEﬂ %h?1qﬁﬂ?téﬁgbguﬂgﬁd, I'n
addi tion, as shQq in,kFi g in.a t i S tyr the cut
portion 25c i§xﬁ$%9Pdg 'oﬁﬁgdégPﬁpﬁ%fQFﬁédg%E%%#% gthéygeve 5bing '
rol ler shagt Zujwe %Bdtﬁeh@&?taﬁf@‘ﬁogﬁﬁibﬂ,t@ﬁtl@ddﬁ’%ﬁlt@r@%r@ﬂga@iﬂg

portion 21 is provided with the conplenentary 25 configuration. A
shaft portiont32bsphcihg guidad repriide eagagi ng portion 23 is
rotatably retained in the hole 19a of an engagi ng portion bearing
menber 19. The ™ 38 driving side engaging portion 23 is provided
integrally with the projections 23cl to 23c4 engageable with a main
assenbly devel §FFRtUEBRPPT ESIORLEEr EO1EFT VHIGIPE S PY BBEBAE® mai n

assenbl y drlv%nd developing drive force input portion in process

10 cartridge) _

| Referrinq to Figure 12 - Fiéure 16, the
description will be made about the supporting
structure for the structure of the aeveloping drive
force input portion, and the developing roller 25 in

15 the process cartridge 7 of this embodiment. Figure 12
_illustratés one iongitudinal end side (rear side} of
the supporting porfion of the developing roller 25. 1In
Figure 12, thé developing roller shaft 25j of the
developing roller 25 is rotatably enggged with the

20 inner surface of the developing-device-rear bearing 13.
Between the rubber roller portion 259 of the
developing roller 25 and the‘developing—device;rear
bearing 13, a regulation roller 47 for regulating the
degree of contact, to the photosensitive drum 1, of

25 thé déveloping roller .25 engages‘with the déveloping .
roller shaft 25 rotatably. Heretofore, the supporting

structure by the side of the one longitpdinél end of



5 transm ssi on nmenber of the main assenbly 100A of the apparatus, as
wi |l be described hereinafter. This O dham coupling 20 transmts the
rotational driving force (second rotational driving force) fromthe
mai n assenbly 100A of the apparatus to the developing 10 roller 25,
permtting the deviation between the*axis of the main assenbly

devel opment coupling 53 and the axis of the developing roller 25.
Referring to seet deralopiey ofllgdce ib4desheil@dihdmtcahpl bagr2og wi l |
be described in nore detail. 15 Figure 14 (a) is the sectional view
t aken al ong 't Ir@rsdphate wpbmhcmrawﬂﬁ@dt he %ner &adrdmdofeBpPEdW H of

Fi gure 13, and Flgure 14 (b) is the sectional I ew w taken along t he
sur f ace perpeﬁdﬁ@GFaﬁl¥oa¥h ?h?ﬁﬂfFi@HdoFlg?r%qu 9 &OﬁﬁdﬁPglﬁ 1 20The

driven side en in o tion 21 | ded | aIIy th arib 2la
4aﬁgg %ﬁg ? sggport gp fah of: tWE

as shown in Fi groov S ?orne on 't he i nternedi ary
engagi ng pQrti ded e £ iy Zha »and Lher gfopve 22a are engaged
w th each gthé%Qe%% i8 r% 13'§ nnvengnf in Zégphe direction of

arrow H. The driving 1&1 (im%ngﬁ\gbagm@xﬂf,t i@ 023hikk poeyi e zmtue,gbal ly
with arib 23a as shown in Figure 39

is a shaft coupling member is used as the developing
arive force input portion. Referring to Figure 13 and
Figure 14, the structure of the Oldham coupling 20

10 will be described. For easy understanding of the
Oldham coupling 20, the developing~device-rear bearing
13 is omitted, here.

As shown in Figure 13, the Oldham coupling 20

comprises a driven side engagihg_portion 21, an

15 intermediary éngdging portion 22, and a driving side
engaging portion 23.
| Thé driven side engaging portion 21 is fixed to
the end of the devéloping roller shaft 25j. As for the
fixing method, the spring pin and the parallel pin can

20 be used. -In addition, as shown in Figure 13, in an
alternative structure, the cut.portion 25c is provided
on a peripheral surface of the déveloping rollexr shaft
25j, and a hole provided in the driven side engaging '
portion 21 is provided with the complementary

25 configuration. A shaft portion 23b of the-driving side
engaging portion 23 is rotatably retained in the hole

19a of an engaging portion bearing member 192. The



14 (b). A groove 22b is fornmed in the internmedi ary engagi ng portion
22, and the rib 23a and the groove 22b are engaged with each ot her
for the novenent in the direction of arrow !l in Figure 13. 5Figure 15
illustrates the structure of the couplinﬁaprovided in the process
cartridge 7. The projections 23cl-23c3 projected toward the axi al
direction are fornmed in the end surface of the driving side engaging

portion 23 of drhgichdbade canplding 26rifonoent pél grawikleddevel opi ng
unit 4. A centering boss 23c4 for alignnment (rotation axis) relative

to the nmain adserblrylitlevel tdprdnrt peojpkingns32rhjectZScén t he
direction of the axis fromthe end surface of the driving side
engagi ng port pogageabihes e emeisi deserbly dereelomentdrPeRtieh of

t he photosensitive druml is provided with a drun1cou 16 of a
triangul ar prP§ﬁF&8HF?gh§%ﬂWQﬁ?h AsgélﬁﬁcﬁB?tT%ﬂ? f@ﬁegg gréﬁ%aging

portion be rlﬁgaﬁgﬁga%lon mé%ﬂ%l %dtgg é € g£§%§ﬁ% 3€§08£ g¢Side cover

48 fixed b screw and "so on el"oping unit 4,

for nmoverment ig spgtgye&élmlcﬁo%sabegrma R ideedle rdi regitd on of
the devel opi ng F I'n other words, the driving side engaging

portion 23 isonavahl €obpn idie 2d reehsant & O5S1 Mg aMilohatl her deved opi ng
unit 4. 25Figure 16 illustrates the structure of the coupling
provi ded in tliermai hsassehibiorat@oAadf dr heimppbratals frag thewnaim
Figure 16, the drumdrive 40

assembly 100A of the apparatus to the developing

10 roller 25, permitting the deviation between the axis
of the main assembly development coupling 53 and the
axis of the developing. roller 25. .

Referriné to sectiocnal view of Figure 14, the
Oldham coupling 20 will be described in more detail.

15 Figure 14 (a) is the sectional view taken along thg
surface perpendicular to the direction of arrow H of
Figure 13, and Figure 14 (b) is the sectional view
taken along the surface perpendicular to the direction
of arrow I in Figure 13.

20 The driven side engaging portion 21 is provided
integrally with a rib 2la as shown in Figure 14 (a). A
groove 22a is formed on the intermediary engaging
portion 22, and the rib 2la and the groove 22a are
engaged with each other in Figure 13 for movement in

25 the direction of arrow H.

The driving side engaging portion 23 is

provided integrally with a rib 23a as shown in Figure



coupling 66 which is the first main assenbly drive transm ssion
menber for transmtting the driving force of the main assenbly 100A
of the apparatus to the photosensitive ngn11 is provided with a hole
66a 5 which has the section of substantially triangular shape. The
mai n assenbly devel opnent coupling 53 which is the second main
assenbly drive transm ssion nmenber for. transmtting the rotationa
driving force 1segand Rogatdwnal2bdiiisviEngnédr re)tHe irterdedébhopi ng
roller 25 10 fromthe nmain assenbly 100A of the apparatus, is

provi ded with drolass ng3gos8éon The, dinfntdis waébcddpl #vg BB i P¥§ed by a
pressing nenber 77, such as the conpression spring, toward the
process cartri4fge are ?ﬁ@aHPﬁnV%ﬁW\ﬁ§9ﬁnﬂﬁpﬁﬁgf88 {ﬁ?rﬁﬁﬁﬁﬂﬁgﬁ A7 he

axial 15 direction,.of the photosensiti.ve. drum en the phase
devi ati on occdﬁgaﬁBfﬁﬁ%ﬁoPhgg 5r‘%&tﬁﬁiﬁggféea¥%'the hol e 66a of the

drumdrive .coupling 6§ af.d he tiilggste%afc@@ RN ARG e bRegR@i n

assenbl y 160A of the apparat us, e process cartridge 7, the drum

drive 20 couplddip166g provshed andnetracted byrthidgh um conpling 16.
However, the drum coupling 16 and the hol e 66a' are brought into

engagenent w-tgrcgiach iohbe23by-2 33 drnumeditiedetovapd i e 66:i=dt ati ng, so
that the rotational driving force is transmitted to the 25 .

phot osensi ti veligleg®ion Frhe Aerredsisembiey cadverspremtolddis dagVsaJi s
urged by a press|ng -nenber 73,, such as conpression 41 spring,
toward the prdﬁé§§%€§P9FPﬂgB°?t¥ﬂ1Fﬁ%Of e BEafam ' Coupling” 20

10 mounted to the developing unit 4. A centering boss
23c4 for alignment (rotation axis) relative to the
main assembly deﬁelopmeht coupling 53 projects in the
direction of the axis from the end surface of the
driving side engaging portion 23. The one end side of

15 the axial directicon of the photosensitive drum 1 is
provided with a drum coupling 16 of a triangular prism
configuration. A guide portion 1%b of the engaging
portion bearing member 19 is guided by the groove 48a
of a side cover 48 fixed by an unshown screﬁ and so on '

20 to the developing unit 4, for movement in the
direction crossing with the axial direction of the
developing roller 25. In other words, the driving side
engaging portion 23 is movable in the direction
crossing with the developing unit 4.

25 Figure 16 illustrates the structure of the
coﬁpling provided in the main assembly 100A of the

apparatus. As shown in Figure 16, the drum drive



direction parallel wth the axial direction of the photosensitive
drum 1. However, the main assenbly devel opnment coupling 53 is nounted
to the main 5 assenbly 100A of the apparatus without play with
respect to the direction crossing with t A& axial direction. In other
wor ds, the -main assenbly devel opment coupling 53 is novable only in
the axial direction except during the rotation for the drive 10
transm ssi on. coupling \GBephibe ik itHa T isisdemangags sgnier idrare23 and
the main assenbly devel opnent coupling 53 engage with each other by
t he entrance itrdarsmissionassepdt yfd)OAapkmtihéiappaiatds vdhgt ferce
process cartridge 7, a phase 15 deviation may occur between the

proj ecti ons 23l the 2848 ansethky HEl0ds of35hs3ePP3ratus $oci88, the

free ends of the projections 23cl to 23c3 . abyt at th osi.tions ot her
than the hol ePRARsEsBItARE FREN thits SCTHARY HaVRI DM EBupl i ng 53

retracts i n thwq_‘;%?fli %Sz\gllégi gg\#elino n oafg%iuggtta}lpf%ggit&g\?frﬁ%ggrof t he

pressed nerber we hé mai n asse el"opnent

coupling 53 raiatRs afgk _trmrp_f&%%%b@gt ¥EEM PWrrRC IoRBS 1 AFCH3 -wiedas
and the holes 534-53c align with each other, the main asSenbly :
devel opnent caqupldneg s23oh8 mbimdisaneed yoyrtihe urgiag dsdoaemembehe
pressing nmenber 73. The projections 23cl to 23c3 and the hol es

53a- 53c ar e, brimuglitrananot t heg engagerettional hdebcinotiverce deechad 42
the centering boss 23c4 which is the engaging:portion positioning
portion and t HOteEAreRlngrheiRy 538 /i &R gget?%ﬁﬁﬂﬁRiﬂgoﬁoﬁéﬁﬁe?5
positionin

ti d. wit h . The axis.(rotati
eis) of Ul S8 DPAg et Bes Srhg BAr bFoh SRR AE mdPn acsendl y

devel oprrent cq '{@gé%@ﬁ%@ié@ﬁ-s&e PFiR @GLORS i ve 235dp1 P33

and the hol es “53a-53c are engage th each other by the main
assenbly develggprantirgedpby g frdgsahat nBEbes071 hatudrheasr ehat i-onal

driving force is .

compression spring, toward the process cartridge 7.
The drum drive coupling 66 is movable in the axial

15 direction of the photosensitive drum. When the phase
deviation-qccurs between the drum coupling lé6 and.the
hole 66a of the drum drive coupling 66 at the time of
the mounting, to the main assembly 100A of the
apparatus, of the process cartridge 7, the drum drive

20 coupliﬁg 66 is pushed and retracted by the drum

~coupling 16. However, the drum coupling 16 and the

hole 66a are brought into engagement with each other
by the drum drive coupling 66 rotating, so that the
rotational driving force is transmitted fo the

‘25 photosensitive drum 1.

The main assembly development coupling 53 is

urged by a pressing member 73, such as a compression



10 transmtted to the developing roller 25. Here, the
driving force to the drumdrive coupling 66 and to the main assenbly
devel opnent coupling. 53 is supplied frogla not or provided in the
mai n assenbly 100A of the apparatus. One notor nay be 15 provided for
each of the process cartridges, or commonly for a plurality of the
process cartridges. (Operation of O dhamcoupling at the tinme of
devel opnent separiaig, onoeantiache qpercaisisonachrpdoeessir?@heart ri dge)
Referring to Figure 17 - Figure 20, the operation of the O dham
coupl i ng 20 atditdestiioneratathel deividl ¢prearisbpdieritomrcoht 8L
operation in the process cartridge of this enhodi nent wl| ﬁg

descri bed. 25ﬁﬂ§ﬁf@ef?lFév?h%I§?g% vISYR VR c RS Mader 8F88™RHE state

ther e Uhe dovel SpLng, ko4, Puposi angd L e, semeed posi 1 on, anc

Figure 18 is t S rch il rates the state

L oun LERARB i o200 AL IR SR
t he phot osensifddgypRclr Ul €hé biDk&ftion crossing with the axial
direction. In other words; the main assembly
development coupling 53 is movable only in the axial
direction except during the rotation for the drive
10 transmission.
| When the driving side engaging portion 23 and
the main assembly development coupling 53 engage with
each other by the entrance in the main assembly 100A
of the apparatus of the process cartridgé 7, a phase
15 deViétion may occur between the projections 23cl to
23¢3 and the holes 53a-53c. In this case, the free
ends of the projections 23cl to 23c3 abut at the
positions other than the holeé 53a-53c¢c, and the main
assembly development coupling 53 retracts in the axial
20 diréction against the urging force of the pressed
member 73. However, when the main assembly development
coupling 53 rotates and the phases between projections
23cl - 23¢3 and the holes 53a-53¢ align with each
other, the main assembly development coupling 53 is
25 advanced by the-urginé force of the pressing member 73.

The projections 23cl to 23c3 and the holes 53a-53c¢ are

brought into the engégement with each other, so that



5 1lines) are in the state where it is spaced fromeach other, in the
state where the developing unit 4 is positioned at the spaced
position by the space hol di ng nenber 64 ? by the spacing guide :
portion 84. However, an arm portion 18a t he urgi ng nmenber 18 whi ch
is a 10 torsion coil spring provided on the side cover 48 contacts to
a locking portion 19c (Figure 17) of the engagi ng portion bearing
menber 19. By tthad r@nierihbebdss vihep sindehedgaghagepoadiran pd3tienur ged
in the direction (the direction of arrow Q in Figure 18) 15 crossing
Wi th the axialpaiitdeniiog pbrthen devkltdsi sgnterieg Pole THe ebachct
portion 19d of the engaging portion bearing nenber 19 is contacted to
the contact pord itGRNENESHAPENIEEOHPIATIHEAPRITBOPPT bIPHradc §8828RY t he

drumrear bearing 11,  so, i hat e position of.the .20 engagi ng
portion beari r’(bﬂ%er?ﬁgp %B%' detsr ﬁ'?‘ﬁﬁd.(r%?%lop%raﬁlcsgl gn&ll gget he
driving side i.ng t] ' it gRed_at r ) ped
posi 1 on. - Hor Gl B0 L P R A e e A et s
formed by the daR1sphbacesoubl ohy £ drk Banghbel WHehp2bibbeignd s of
t he photosensitive drum 1 which constitute the shape of a V )
configuration.23H1e tengagBngngotti¢ drollesabBagSendbes d8jaazmnl kéthet ai ned
in parallel with the 44 axis of the photosensitive drum 1 by

cont acti ng t heashgaghey bvrthemdbenrissgmiefbeevaboprenthicoupdhnact
portion 1l1c. In addition, the drumrear bearing 11 is provide

d
integral |y wit¥ &9585i0FontAgtht tihen TeEBE 8 &b X G £2£6R, *¥he
drivi i i n i 23 t,at.abl d by th i

riving 55§e-%9%%§h%§F8§§£50€he dré%r%gggazfﬁygggr§§ y the engaging

portion bedring s position f'gh precision retative

to the rear side platg,83 @het he;pRhy Assamly +HQ0A-0h &4Rsyapparat us
whi ch positions the positioning portion 10 11b. Therefore, it_is

posi tioned W tddupilg@hgpsechsd ot aliso maehatkyemnb Dy tdwevedipaes8d of the
mai n assenbly devel opment coupling 53 provided in the main assenbly
100A of the appawpatog. 5Thes dsunpligdsifdemeagagteony portidse 28 dhet he
A dham coupling 20 is rotatab%y
. main assembly 100A of the apparatus. One motor may be
15 provided for each. of the process cartridges, or -

commonly for a plurality of the process cartridges.

(Operation of Oldham coupliné_at_the tiﬁe-of
development separation-contact operation in process -
20 cartridge)

Refefting to Figure 17 - Figure 20, the
operation of the Oldham coupling 20 at the time of the
development separation-contact operation in-the
process cartridge of this embodiment will be describéd.

25 | Figure 17 is the side view which illustrates
the state Qhere the developing unit 4 is positioned at

the spaced position, and Figure 18 is the longitudinal



15 engaged with the engaging portion bearing nenber 19. For this
reason, in this state, the axis 23c5 of the driving side engagi ng
portion 23 of the A dham coupling 20 is gyifted (deviated) fromthe
axis 25k of the developing roller 25. And, the axis 23c5 of the 20
driving side engaging portion 23 is nearer than the axis 25k of the
developing roller 25 to the axis 53d of the main assenbly devel opnent
coupl i ng 53 ofsddtacaaiwvhialsenbistHeA ohet heabppareataushel n ot her
words, the position by which the driving side engaging 25 portion 23
i s positioneddeyedephng posit4 areaifdenghah the 93RS POSAFEPRdge 7
enters into the main assenbly 100A of the a paratuE, it g@gﬁﬂgs
smoothly with the 435EWYEsdBnbE§uERVEl0 Ae¥ELEPIRY B3-S4 Brough

t he means for uyrqin he engagqi ortion beari HRHP r. in this
exanple is thé%ﬁgéﬁﬂgiﬁﬁﬁ%g%”%%?gFﬁékgﬁﬁgﬁ?%gE%ﬁ%t|on géé?%%ééﬁenber

19 my be grovided 5. it grald oo hBgcel asid coppidd @aothbabni S

el astically defornma at the engagi ng portion bearing nenber

19 is contact e@dnc@,t hg epotaeitPAHarenthdcdeRei@siiqiautia Ei gere 18,
the still nore detailed 10 description will be nmade. When the main
assenbly . develsaptientdceauptheghEdeengageésiamdoy otrat epaice hhéddngvi ng
si de engagi ng portion 23, the driving side engaging portion 23 is
correctly posimemgad6Byor Hey nidien spasanel §uies POPHER SoupP1Ry 3 as
will be 15 described herei nafter. B% doi n grt;on

t.h tact
19b of the enddgPhy BBFETYh Hearlihng ﬁeﬁﬁgfnigﬁ%fﬁ%egreg%? W@ﬁnﬂ?ﬁ s
dvum rear geari g bk 581 dnfiug GUAALAPEL LD o FRI doflies Bason,
hge et &r's f

when the process cartri e mai n assenbly 100A of the 20

apparatus, theaxhet23¢8 £f1dhed pvirRgosi dec efeiagiRg 179r bifophd3
begi ns the engagenent in the state where it is shifted fromaxis 53d
of the main asseablygdpyet Dpimdardagphengeb531dy Blyeddisgarnce W
toward the photosensitive drum 1l side. By the process cartridge 7 25
further enteridygviingnsite seaaniang phetbeve?d ebs piadoAn2586 (Figure
15) provided in the centering boss 23c4 and 5%5,(F%qpre 1?% of
bevel | ed port i9d%&ChHB0i §Elee iFirection of arrow Q in Flgure 13)

15 crossing with the axial direction of the developing
rollexr 25. The contacf portion 19d of the engaging
portion bearing member 19 is contacted to the contact
portion 1llc which is the holding portion provided in
the drum~rear bearing 11, so that the position qf the

20 engaging portion bearing member 19 is determined. More
particularly, the driving side engaging portion 23 is
positioned at the predetermined position. Here, a
contact portion 1llc of the drum-rear bearing Ll is
formed by the two surfaces which are in parallel with

- 25 the axis of the photosensitive drum 1 which constitute
the shape of a V configuration. The engaging portion

bearing member 19 can be retained in parallel with the



46 the hole 53e contact to each other, so that they engage,
correcting the deviation between axes. Figure 18 illustrates the
state where the developing unit 4 is posh}ioned at the spaced
position. 5 In this state, as has been déescri bed herei nbefore, the
axis 23c5 of the driving side engaging portion 23 and the axis 25k of
t he developing roller 25 deviate fromeach other. Mre particularly,
t he di stance dixikebdeehet hrotxsengirtdivet donmakXilsy daniwefctting the

phot osensitive drum 10 1 and the axis 23c5 of the driving side
engagi ng port iesgagd ngnePkeion hegrning degbanckd do Hdrikeednthetaxis | c
of the photosensitive_druml1, and the axis 25k of the deyel opi

1 t : in
rol ler 25. |n RSP wbltls, IhédgttdPRg S RgaGRRgPEBFtFdN 35 s

| to the 15 phot itive druym 1 than the. devel opi |ler 25.
Even 1 the adverancng ner a1 TR Ao bERRrAT LR ARl 188 %L e

devel opi ng.posi i @R, <t Lot er A 18R929 il 2tk sni f3t he
engagenent 5V\,i tsflﬁybg?ﬁst Ega%:l?ﬁtl'vi%s@&glggggg?%gergﬁ%ﬁ p%3tan3 the 20
driven side enga@ictAg1postbPsrZdd HprhkhefghgasP povies waapih§e

devel oping unit 4 noves between the spaced position and the contact
posi tions, theembeer Fdiaryosenigagidgipbr hign @22 qerinint seflhbsee
novenent s,
- to the rear side plate 83 of the main assembly 100A of
the apparatus which positions the positioning portion
10 1lb. Therefore, it is positioned with high precision
also relative to the axis 53d of the main assembly
development couplihg 53 provided in the main assembly
100A of the apparatus. The driving side engaging
portion 23 of the Oldham coupling 20 is rotatably
15 engaged with the engaging portion bearing member 19.
For this reason, in this state, the axis 23¢5 of the
driving side engaging portion 23 of the Oldham
coupling 20 is shifted (deviated) from the axis 25k of
the developing roller 25. And, the axis 23c5 of the
20 driving side engaging portion 23 is néarer than the
axis 25k of the developing roller 25 to the axis 53d
of the main assembly development coupling 53 of the
main assembly 100A of the apparatus. In other words,
the position by which the driving side engaging
25 portion 23 is positioned is such a position that when

the process cartridge 7 enters into the main assembly

100A of the apparatus, it engages smoothly with the



mai ntai ni ng the engagenment with the driving side 25 engagi ng portion
23 and with the driven side engaging portion 21. At this time The
driving side engaging portion 47 23 is pgsitioned wi th high
precision relative to the main assenbly dével opnent coupling 53 by
t he contact portion 11lc, and therefore, there is no need of upsizing
extrenely the bevelled portion 23c6 and the 5 bevelled portion 53f,
so that the driwimgsia®lgngageigppert i a3 ngnd3t healtdioughs seabl y
devel opnment coupling 53 can be downsi zed. As shown in Figure
28" by the rotedsh fr tirgingi Ahaseedidnd epaltéphreheacouplianpe33,
when the phases 10 of the projections 23cl to 23c3 of the driving
si de engagi ng porit dihiZ3 e¥aBPLfiel fotRe WHENGIFEBPef ht® nelilif assenbl y
devel opnent coqflin 53 aILgn Eﬁth.each ther,9 t he goss %g%ﬁdand t he
hol e .53e are BIBGHT FTESPRe” sRGHGE AT TR "4V | Jndihe &0 s 23c
of the driwing i i I xis 53d of the
5 gldé%effoagq 092! PHePO{LL 00 %?brt%ﬂ RS

main assenbly . nt coupling 53 w th each other. And, the
driving side esmuagiing1pgr te@BrAsbls, PasidHenedebynghe npigbrassanbl y

devel opment coupling 53, and therefore, the engaging portion bearing
menber 19 is 2t:spacedehbem tBeidrcmiraagredoear thg ddntadsr gortthen
di st ance betmgﬁﬂthe axis 1lc of the photosensitive
‘Referring t6 Figure 18, the still more detailed
10 . description will be made. When the main assembly
development coupling 53 éngages and rotates in the
driving side engaging portion 23, the.driving side
engaging portion 23 is correctly positioned by the
main assemblf development coupling 53 as will be
15 described hereinafter. By doing so, the contact
portion 19b of the engaging .portion bearing member 19
spaces from the drum~rear bearing 11 1lic, i.e.,
contact portion. For this reason, when the process
cartridge 7 enters the main assembly 100A of the
20 apparatus, the axis 23c5 of the driving side engaging
porfion 23 begins the engagement in the state where it
is‘shifted from axis 53d of the main assembly
development coupling 53 by the distance d3 toward the
photosensitive drum 1 side. By the process cartridge 7
.25 further entering from this state, the bevelled portion

23cé (Figure 15) provided in the centering boss 23c4

and 53f (Figure 16) of bevelled portions provided in



drum 1l and the driving side engaging portion 23c5 is further by d3
fromthe photosensitive drum1 than dl shown in Figure 18 (distance
d4). However, the driving 25 'side engaglng portion 23 is in the
position nearer to the photosensitive dri 1 than the devel opi ng
roller 48 Figure 19 and Figure 20 illustrate the state

where the developing unit 4 is in the contact position. The

devel opi ng unithed hefl et B8e protiess: dar teictigetRer pt s eshdtn thieg directi on -
of arrow T by the operation 5 of the spacer nenber 8 of the main
assenbl y 100A esfgaigiee appasating drvuneviiRéiari BewvfedTheé¥SSar supporting

pin 15 which supports_the deveIoE g devi ce-rear bea |n 3 of the
cleaning frame 27. A3 it gt er s tiHestotRe" fng unit 4

moves to the é&wgqggggé5 g%%:h?gsgég%{%$% cPEﬁb%ﬂ%'%hxga gggftﬁﬂg

the devel opin I'ng 'si de

engagi ng pertiQn g3 sand,the é@'1#}:sa%%%'ilibh)és@?Y@é@H&’@me%‘th:b”gtﬁé are

engaged wi th éach other. Even it the developing unit therefore

rotates in 15 41 didegChbiommOfdaivioly bidehendagmppsitdenengaghag
portion 23 of the A dham coupl ing 20 mai ntai ns the engagenent with

t he mai n assertbley agdegelbpnehtticoujvieigpi8gofol her i meadesrbfyoR00A .
of the apparatus, and does not rotate it in the direction of an arrow
T. As each other. More particularly, the distance dl between
the axis (rotation axis) ic of the photosensitiwe drum
10 1 and the axis 23c5 of the driving side engagiqg
portion is smaller than the distance d2 between the
axis lc of the photosensitive drum 1, and the axis 25k
of the developing roller 25. In other words, the
driﬁing side engaging portion 23 is closer to the
15 photosensitive drum 1 than the developing roller 25.
Even if the developing unit 4 is in the state
of positioning at the developing posit;on, the -
intermediary engaging portion 22 is in the engagement
with both the driving side engaging portion 23 and the
20 driven side engaging portion 21. For this reason, even
when ﬁhe developing unit 4 moves between the spaced ,
position and the contact positions, the intermediary
: engagiﬁg porfion 22 permits those movements,
maintaining the engagement with the driving side
25 engaging portion 23 and with the driven side engaging
portion 21.

At this - time The driving side engaging portion



20 shown in Figure 20, in the state where the engagi ng portion
beari ng nenber 19 has the gap relative to the drumrear bearing 11,
the driving side engaging portion 23 and 44 he nmain assenbly

devel opment coupling 53 are engaged mnth each other. The axis 25k of-
the 25 devéloping roller, the axis 23c5 of the driving side engaging
portion 23, and the axis 53d of devel opnent couplings are

subst anti al | y 430 ial pgeireatned tvi Hadhigh4recheion Thel atiisteatoesher om
the respective drumaxis 1c becone d4. As has been descri bed
her ei nbef ore, TVﬁJ%ﬁﬁ§e@hﬁﬁd¢%&ﬁkopmﬁ@§ SPERELRE 2 F LB U CRAL2ERe

t at .5 d tted to th |
ol fer 25t hr GG PRe %ﬁﬁ?ﬁi&%#gﬁf FB<ai e dtcif Sevel oprent
coupt 19 53. 1 QLaled I, dEPEOEN | oh S JLUIL AT beLcaunIIg 6 ehich
OI’ ce tO € pnoto

i nputs the rotatiGna r|V|n sensitive drum11. 10

Accor di ngl y, tﬂé%ellmfeauga%l&y s;:h? 1ot @hhencrE dhesdeyelieri ng rol ler
25 to the rotational accuracy of "t he phot osensitive drum 1 can be

suppressed, anrGghdihBepoPt ton td® aret ahkonaln asssemely afevibhepment
devel oping roller 25 per se is inproved. For this reason, the 15
i mage qual ity dosipilApgoY@dcan rbeaditinisdaedt he driving side engaging
portion As shown in Figure 28,, by the rotation of the
méin assembly develﬁpment coupling 53, when fhe phases .
10 of the projections 23cl to 23c3 of thg driving si@e
engaging portion 23 and the holes 53a-533c¢ of the main
assembly development coupling 53 align with each other,
the.boss 23cd and the hole'SBe aré brought into the
engagement. This aligns the axis 23c 6£ the driving
15 side engaging portion 23, and the axis §3d of the main
asseﬁbly development coupling 53 with each other. And,
the driving side engaging portion 23 is positioned bi
the main éssembl} development coupling 53, and
therefore, the engaging portion bearing member 19 is
20 spaced from the drum-rear bearing 11. Here, the
distance between the axis lc of the photosensitive
drum 1 and the driving. side engaging portion 23c¢b is
further by d3 from the photosensitive drum 1 than di
shown in Figure 18 {distance d4§. However, fhe driving
25 side engaging portion 23 is in the position nearer to

the photosensitive drum 1 than the developing roller

25.



23 of the O dham coupling 20 is positioned at the constant position
relative to the cartridge 7, and it is made novable in the direction
crossing with the 20 axis 25k of the devgioping roller 25. By this,
the main assenbly devel opnent coupling 53 and the driving side
engagi ng portion 23 can be engaged with each other w thout using the
| arge gui de and so on (space-saving). Therefore, the process '
cartridge 7 and the Ziduregd?f andi hpgwppatatiddusoatantie H@Mssi zed.
In addition, the operativitY of the mounting of the process cartridge

7 to the main"AsIenthy dovalepinrhenifp LhgFardt &S APPBIEs. Position. |y
addi tion, alsq,when the devel o, ng rolber 25 1s nnuqte% to,t he

appar at us naiﬁﬁﬁkggﬁﬁ prﬁgﬂﬂgﬂétapg SBSECRECFTHIn T He PhRdFodensiti ve
druM 1, the drjyi 5. si j ti i

constant post iR ognife Hie SPARR IR R e I e e PR, 10

the main agserdd ¥ht00he 8¢ r tRGUARPR! BlfUShe OhaiMeadHABATS 108AL 6Edge 7
can be inproved. Furthernore, with respect to the output of the 10

i mage, the O dhenmappaphtng &bursl tdhedaxandof hehefmrae, subporoimgi onal
driving force can be given to the developing roller 25 also where the
devel opi ng unipting 1pswhpele eslpiBafter dhehdedeled Gp1Hgviigereeaps for this
reason, abuts to the ?hotosensitive_drunll, it is_15 gossible t hat
the devel opi n§eREEREr 1350% th%tcdeading LRfC the t BRef PR 1N

L1 poel cot 11 ot Shan9ctdy, Ui SRYELOPLNG BLAKS Sovliebob o o ve
given, and,thecheaet b&siffRsield eeOPhordenSAGAAAAYM 1 and the
developing roller 25 abut to each other. Here, the
driving side engaging portion 23 and the main assembly
development coupling 53 are engaged with each other.
Even if the develéping unit 4 therefore, rotates in
15 the direction of arrow T, the driving side engaging
portion 23 of the Oldham coupling 20 maintains the
engagement with the main assembly development coupling
53 of the main assembly 100A of the apparatus, and
does not rotate it in the direction of an arrow T. As
20 shown in Figure 20, in the state where the engaging
portion bearing member 19 has the gap relative to the
drum-rear bearing 11, the driving side enéaging
portion 23 and the ﬁain assembly development coupling
53 are engaged with each other. The axis 25k of the
25 developing roller, the axis 23cS of the driving side

_ engaging portion 23, and the axis 53d of development

couplings are substantially in alignment with each



20 transfer roller 70 (Figure 1) through the internediary transfer
unit 5 fromthe photosensitive drum1, the back side of the recording
material (for exanple, paper) is contam nated. But, this problemcan
be prevented by the triboelectrical charge applied before 25 abut nent
of the developing roller 25 to the photosensitive drum1. In
addition, there is a possibility that the 51 residual toner

cont ai ner 7l1a afhdrhe Th¢ediedirares tframsfiee resdmrticlecadmungaiils lc
provided in the internmediary transfer unit 5 is filled up earlier

rat her than tHeeenseetded |ifetine (increase of the 5 exchange :
frequency of the residual toner container), but this possibilJity is
al so avoi dabl e. . As has,hegar ApFeripsA (RGHTY R 9&Fdhah Ut i ng
20, al so when the devel opi unit 4 is.nmoved tp the .cont . ption
from the spacet 65@ﬁ??5h,£F%eSF%P%ﬁﬂﬁﬁ 65iﬁﬁcPo€?%€ éﬁ%%%éegg at ed.
Therefor e, swhep{iigqdeyetapi dotdely inpiPyed o (K fAREkng
position fromthe sgaced position in"the state where the

phot osensi ti verdinem 2sr ehabegh e eyaliagi pg fedhefhmagan be
rotated to reduce the inpact to the 15 photosensitive drum 1.

I n addition, alsseobdly thivslemhadi nentpliag b2encueisad ibepanthAnt he
exanpl e which uses the O dham coupling 20, other couplings (for
exanpl e, | at ercdl dEslpRAYe afMBbiEh)e Swihé b chpPabs ol t19éatéeaRt onal
20 variation pradyced_when {he axes the inEut sige aqq t he out put
side are deviéF&d?nﬁa§°58eu§%d§he photosensitive drum 1.

10  Accordingly, the influence by the rotation of the
developing roller 25 to the rotational accuracy of the
photosensitive drum 1 can be suppressed, and
furthermore, the rotational accuracy of the developing

. roller 25 per se is improved. For this reason, the

15 image guality is improved.

In addition, the driving side engaging portion
23 of the Oldham coupling 20 is positioned at the
constant position relative to the caftridge 7, and it
is made movable in the direction crossing with the

20 axis 25k of the developing roller 25. By this, the
main assembly develcpment coupling 53 and the driving
side eﬁgaging portion 23 can be engaged with each
other without using the large guide and so on (space-
saving). Therefore, the process cartridge 7 and the

25 image forming apparatus 100 can be downsized. In
addition, the operativity of the mounting of the

process cartridge 7 to the main assembly 100A of the



Enbodi nent 2 In the first enbodi nent, the engagi ng portion
bearing nenber 19 is urged to the drumrear bearing 10 25 which
supports the photosensitive drum1. As shown in Figure 21, however, a
contact portion 27f which is the holding portion which can be
contacted by the engaging 52 portion bearing nmenber 19 may be
provided in the cleaning franme 27. Figure 21 illustrates
the state whersgpgdretdevemppotigsunit 4 is positioned at the spaced
position. 5. As has been described with Enbodi nent 1, the devel opi ng
unit 4 is in the spackd gsbbitticon bysehehelevdioopiavglapkngersblrr &3 on
menber 64 or the spacing guide portion 84, and therefore, as the

br oken | i nessHgwmouRéedetel B¢ PRI I51angSTRHEP bhotbL&RsPEREE 10

drum 1 are spaced fr(%m eaﬁ}q ot her. However, .the arm.porfi.on _18a of
the urging nerRd~efs ITHARChRP PRRL IV 6Hec8FFmsg‘riﬁfge provitddd in the
si de cover .48 t .l gcking. nord i ortion
beari ng rrer?ber ), %ghgs%ﬁgré%ggle@pt%qur g’\g}gﬁg&si&g?rﬁ%%&g&?ﬁg
portion 23 is dygedohh LHE £héLLtd 1N th0Spkhgt Wity tde e ection of
the axis-of the developing roller 25. Therefore, the contact portion
19d of the engagintdngor tbothdessimgssembey 1004 sof oriteaacippdirbioushe
contact portion 27f provided in the cleaning frame 27, 20 by which -
the position off tthe prngagsngcaortidae Degennhe ntnberverd i s det er mi ned.
The contact portion 27f of the cleaning frane 27 is forned by two
surfaces which is in PHASECLG t Hl‘tjheg%%?%doftot ﬁ@‘epHBFB%En%i%/ﬁ}\?e

PR Ptk r IROE BV RN AR S
s proyided the rotational driving force can be given to the
developing roller 25 also where the developing unit-4
is spaced. Before the developing roller 25 for this
reason, abuts to the photoseﬁsitive drum 1, it is
15 possible that the developing roller 25 is rotated so
ﬁhat.the toner is triboelectrically charged by the
developing blade 35, thereby to give a charge amount
to the toner. Whén sufficient charge amount cannot be
gifen, and the_ﬁoner is transferred onto the secondary
20 transfer roller 70 (Figure 1) through the intermediary
transfer unit 5 from the photosensitive drum 1, the
back side of the recording material (for example,
paper) is contaminated. But, this probléﬁ can be
prevented by the triboelgctrical charge applied before
25 abutment of the developing roller 25 to the
photosensitive drum 1.

In addition, there is a possibility that the



integrally with a positioning portion 11b. Therefore, 53 the driving
si de engagi ng portion 23 rotatably supported by the engagi ng portion
bearing menber 19 can also be positioned.felative to the axis 53d of
the main assenbly devel opnent coupling 53 with high 5 precision. The
other structures are the sane as those of the first enbodi ment, and
the effects simlar to the effects in the first enbodi nent are

provi ded. Enbotiseiial3téfén ¢hecdiimest 7dabodi hieat intdmneadidiyaym coupl i ng
is used as the shaft coupling nmenber. Wen the devel oping roller

di aneter is srlansfier mempeyueteanimer dheradded BF el opi ng device
separation to be large, and therefore, the spri whi ch i.s the

el astic porti dRtESTREYHE LERP TS WHe %nférﬁb%ﬂ%?j“éﬁﬁﬁ&ﬂﬁé portion

FEPE T L A e B T T Y
engagi ng p@rtiQihdhge@Prequency of the residual toner container),
.but this possibility is also avoidable.

Furthermore, by using the Oldham coupling 20,
also when the developing unit 4 is moved to the
contact position from the épaced position, the

10 developing roller 25 can be rotated. Therefore, when
the developing unit 4 is moved to the contact position
from the spaced pesition in the state where the
photosensitive drum 1 rotates, the developing roller
25 can be fotated to reduce the impact to the

i5 photosensitive drum 1.

In additiomn, althouéh this embodiment has been
described with the example which uses. the 0ldham
coupling 20; otheg couplings {(for exaﬁple, lateral
coupling and so on) which can absorb the rotational

20 vériation produced whén the axes the input side and
the output side are deviated, may be usea.
Embodiment 2

In the first embodiment, the éngaging portion
bearing member 19 is urged to the drum-rear bearing 10

25 which supports the photosensitive drum 1. As shown in

Figure 21, however, a contact portion 27f which is the

" holding portion which can be contacted by the engaging



i nternedi ary engagi ng portion 22, and a driving side 20 engagi ng
portion 23. The internedi ary engagi ng portion includes a spring 22.
The driven side engaging portion 21 is pF vided with a boss 2l1la for
t he engagenent of the spring 22. Simlarly, the driving side engagi ng
portion 23 is provided with a boss 23a which engages 25 with the ™ .
spring 22. The spring 22 is provided with the arm portion 22a engaged
with the drivesoiide eegaghagungausdr Arp aysb2laroaided hier aten porti on
22b engaged with 54 the driving side engaging portion boss 23a. The
shaft portion &3endfngt Beawei ¥¥ng si de engagi ng portion 23 is
rotatably engaged with a hole 19a of the engaging portion bearing
nmember 19. The proj ecfiBhe 2dcildysE5rages ©ify BRI Fraf e assenbl y
devel oprment coupli.ng.53 which,is the second in.,assenbly drive.
Lransm ssi on rMEErPERS; HEfraf nt SsEERET SPIHODA oft nePappar BYTAt 1P -
will bé descri erel.na i1S.4 Ni:eqr 0 e driving
si de engag?ngI%§??%o%%%g gggéﬁagﬁitIgghﬁh%édgﬁégﬁglhg¥%bassenbly 100A
of the apparatdis,displihgnsAitt £did ol RBedkpXbg Sbster RMORG REepOrti on
23, simlarly to Enbodinent 1, the drive will be transmtted to the
arm portion 2Zewafl opliegspevice 2edaranivhemdnvet ophent thedepaoiipyi ng
boss 23a. The 15 rotational driving force transmtted to the spring
22 is transm taude portiant ¥+ mnddderefaref ahectho|dupkenchgagfng
portion 21 fromthe armportion 22a of thg spring 22. As shown in
FERE %HH%?

Figure 23, wheil'@he tBEt eFVel ANEtE T dfth R YOSEEF158VE s

smal |, th%ﬂ drum 1 aAre spaced from each other. However, the arm

portion 18a of the urging member 18 which is the
torsion coil spring provided in the side cover 48
abuts the locking portion 1%c of the engaging portion
bearing member 19, and therefore, the driving side

15 engaging portion 23 is urged in the direction crossing
with the direction of the axis of the developing
roller 25. Therefore, the contact portion 19d of the
engaging portion bearing member 19 is contacted to the
contact portion 27f provided in the cleaning frame 27,

20 by which the position of the engaging portion bearing
member 19 is determined. The contact portion 27f of
the cleaning frame 27 is formed by two surfaces which
is in parallel with the axis of the photosensitive
drum 1 and which constitutes Lhé'shape of V. The

25 cleaning frame 27 is provided with a drum-rear bearing

11, and the drum-rear bearing 11 is provided

integrally with a positioning portion 11b. Therefore,



20 shaft coupling nenber 20 of this enbodinent is desirable than the
A dham coupling -- as the case may be. This is because, the anmount of
devi ati ons between the axis 23c5 of the g{iving si de engagi ng portion
23 and the axis 25k of the developing roller 25 may be 25 rel atively
| ar ge. Al t hough the spring 22 is used as the m ddl e engagi ng
portion in this enbodi ment, an elastic rubber 55 22 of the
cylindrical - shape driyibe sibdsl eaagyagiegebastion pdt tiagmtablghown in
Figure 29. The inside circunference of the elastic rubber 22 is

provi ded w t h sappostedaby okhe rensasiingi rgrEhen dvsaning Pereerby®s5 t he
engagenent wth the boss 23a of the driving side engagi portion 23
and with the 5693288 Bf E%Wﬂ?@‘n%ﬁaél%%g% itﬁbe ﬁg‘ﬁgi Bdbat the

The ot her struct.ures arge.the sane _as.th t kSt odi nent ,
and the effecﬁ?lgiﬁﬁﬁgyb%% {%ﬁf 8m§PFe8§§§%?ﬁqH%fﬁ%Fétkéﬁggdinent are
provi ded. Embodieat o4 In the first enbodinment, the
engagi ng. portion bearing nenber 19 is urged to the drumrear bearing

10 which supports therpehetasenst thveuisiark, thy thee b wigiseg oFpri ng
18. In this enbodinent, the drumrear bearing 11 is provided with a
hol e || f whi chhies fiilnet hahlichdignepar,t kod fbe ebfedts mgrtiherdtovimg si de
effects in the first embodiment are provided.
Embodiment 3
10 In the first embodiment, the Oldham coupling is.
used as the shaft coupling member. When the developing
roller diameter is small, it is required for the
amount of developing device separation to be large,
and therefore, the spring which is the elastic portion
15 may be used for the intermediary engaginé portion 22
of the'shaﬁt coupling member 20, as shown in Figure 22.
In Figure 22, the shaft coupling membgr 20
comprises a driven side engaging portion 21, an
intermediary engaging portion 22, and a driving side
20 engaging pdrtion 23. The intermediary engaging portion
includes a spring 22. The driven side engaging portion
21 is provided with a boss 21la for the engagement of
the spring 22. Similarly, the driving side engaging
‘portioﬁ 23 is provided with a boss 23a which engages
25 with the spring 22. The spring 22 is provided with the
arm portion 22a engaged wifh the driven side engaging

portion boss 2la, and the arm portion 22b engaged with



engagi ng portion 23, as shown in Figure 30 (a). An inner dianmeter of
the hole 11f is large as conpared 20 wth the outer dianeter of the
driving side engagi ng portion 23. Mre pgyticularly, the driving side
engagi ng portion 23 is retained for novenent in the direction
crossing with the axis of the developing roller 25 to the hole IIf.

I n Enbodi nent 1, the 25 driving side engaging portion 23 is .
posi tioned wi tthheadgapingl atdweengnaing axkrtiof 53wk of3a-heThaishaft
assenbly devel opment coupling 53 with respect to the 56 positioning
direction to tiegtdpundiearl et idrgvitg sREBUGRIIRE B MPEGiIRG Hori? on

beari ng nmenber 19, shown in Fiqure 18, thi s .enbodi_nent, the
structure is §ﬁ%ﬁtﬁﬁ§¥ BReeH §“§%b§ BP§?higﬁr éi?ﬁfsﬁqﬂgg%ngngaging
portion 23 na iate_Lp. hr.ectiyon i AN is of the
devel opi ng r0|°%§!5§ %éghéQEE%g%ﬁé?gé. Jgﬁﬁ#ggfﬁggggvg?%%ﬁﬁg unit 4
noves to the Sz@%qeeneggéa!@ﬂtﬁ ¥t B8 s6APL ACHe ROSIdnicit, cbhﬁlﬂﬁ vi ng
side engaging portion 23 is retained in the 10 hole IlIf. Therefore,

al so when the 53r abesh €arthié¢ dge-chdenkenSathenhy rdmssenbl y 100A of
the apparatus with the state of being positioned at the spaced

posi tion, the tdenginhgssouememizayiofgthernaon 238s4nblsnddORl pfebiaiged
with the main assenbly devel opnent coupling 53. 15 Figure 30 (b)

i |lustrates tFeParatBswherelthdeddedrngPed deeehiftfitsd gértion 23 is

poot U010, by Ll SpSebl v Cote! AUTEIL coupll 19 NS Bl
" 10 23. When the drive of the main assembly 100A of the
apparatus is transmitted to the driving side engaging
portion 23, similarly to Embodiment 1, the drive will
be transmitted to the arm portion 22b of the spring 22
from the development side coupling boss 23a. The
15 rotaticnal driving force transmitted to the spring 22
is transmitted in turn to the boss 2la of the follow-
engaging portion 21 from the arm portion 22a of the

spring 22. As shown in Figure 23, when the outer
diameter of the developing roller 25 is small, the

20 shaft coﬁpling member 20 of this embodiment is
desirable than the Oldham coupling -- as the case may
be. This is because, the amount of deviations between
the axis 23¢5 of the driving side engaging portion 23
and the axis 25k of the developing roller 25 may be

25 relatively large.

Although the spring 22 is used as the middle

engaging portion in this embodiment, an elastic rubber



positioned by the nmain assenbly devel opnent coupling 20(unshown), so
that it does not contact with the hole Ilf. As shown in Figure 31, a
hol e 27f for retaining the driving side gngaging portion 23 may be
provided in the cleaning frame 27. 25The other structures are the
same as that of those of the first enbodi nent, and provide the
effects simlar to the effects of the first enbodinment. 57 O her
Exanpl es 22 dfnthpecabbver Heslershope Babode meyrd af theughashect our
process cartridges are used, this nunber is not inevitable but may be
sel ect ed suit &AGFLONF afedRewariy B awreord: siihg d@sifet he-art. In the

cribod Tt e CORTd, ARRSy A0 LIS LR 16740 g aageats 1S
For exanpl e, ;s ,apphi 30! fo2lSQ A1 0LRRY LHBALFRAMY Mrce by
5 the engagement with the boss 23a of the driving side
engaging portion 23 and with the boss Zlé of the
dfiﬁen side engaging portion 21.
The other structures are the same as thése of
the first embodiment, and .the éffects similar to the
10 effects of the first embodiment are pfovidéd.
Embodiment 4 |
In the first embodiment, the engaging.portion
bearing member 19 is urged to the drum-rear bearing 10
which supports the photosensitive drum 1, by the
15 urging spring 18. In this embodiment; the drum-rear
bearing 11 is provided with a hole 11f which is the
holding portion for retaining the driving'side
engaging portion 23, as shown iﬁ Figure 30 (a). An
inner aiameter of ﬁhe hole 11f is large as compared
20 with the outer diameter of the driving éide engaging
portion 23. More particularly, the driving side
engaging portion 23 is retained for ﬁovement in the
direction crossing with the axis of the developing
roller 25 to the hole 11f. In Embodiment 1, the
25 driving side engaging portion 23 is positioned with a
. gap relative to the axis of 53d of the main assembly

development coupling 53 with respect to the



10 apparatuses, such as the copying nmachine and the facsim |l e device,
and the image form ng apparatuses, such as a conposite machine
thereof. In addition, although the interpediary transfer nenber is
used in the enbodi nent nentioned above, the col or toner images 15 are
superinposedly transferred onto the internediary transfer nenber
sequentially and the toner images carried by the internediary
transfer menbe@osdtdoninasttrectd wntte the dramsfear meeaingl 14} |

together, the present jnvention is not limted to this tgpe. For 20
exanpl e, in arfffAPEPnARF\VRIERF TG BOET1PREPPREIUIMT R &Pt afScar ryi ng
menber is used.and the colorjﬁﬁnegglgg €S, re.suggt; os§¥¥&E ure

transferred oﬁ?@wphénrgé%ﬁfﬁng at:| ﬁq&?e e-recor i ng
material carr g RIPRL: SAMICNLiAbaks SReyRe Ml @findf baaks are 25

provi ded when the present invention is app to these types of

i mage formsng -ARRaRALUSES:ion AS Ay BeeDadesHi idrd dieeeicabaf ore,
according 58 to the present invention The |arge guide for the
engagenment w tdrolsbéngngatgih nthepantiisonfanbet devalgdmd; reilheasgenbd y
drive transm ssion nenber is unnecessary.. For this reason, the
process cartr vwigehgnart #tds. eFgenr éphorogiaasiopingagel ot maigs to
apparatus are downsi zed. Furthernore, even if the process cartridge

i s mount.ed i n t5e SERGER ﬂﬁ%ﬁ@‘?ﬁérﬁﬁoFBEeﬂ%?§§@%Eﬁ?&ﬁﬁaﬁd e _
dovel o 10108 A6 2 SRRSO FOE0 ARSI el 08 PR
shaf t Couﬁbin%oﬁénﬁﬁf. Therefore, also when the process cartridge 7
enters the main assembly 100A of the apparatus with
the étate of being positioned at the spaced position,
the driving side engaging portion 23 is smoothly
engaged with the main assembly.developﬁent coupling.53._
15 Figure 30" {b) illustrates the state where the driving
side engaging portion 23 is positioned by the main
assembly development coupling (unshown). In more
detail, the driving side engaging portion 23 is
positioned by the main assembly.development coupling
20 (unshﬁwn), so that it does not contact with the hole
11f.
- As shown in Figure 31, a hole 27f for retaining
the driving side engaéing portion 23'may be provided
in the cleaning frame 27.
25 The other structureé are the same as that of

those of the first embodiment, and provide the effects

similér to the effects of the first embodiment.



engage with each other snoothly, and therefore, the nounting property
is inproved. - In addition, the rotational accuracy of the
devel oping roller can be inproved, and therefore, the 15 inage .
quality can be inproved. [|INDUSTRI AL APPLI CABI LI TY] According to th
present invention, it is possible to provide a process cartridge and
a small 20 size el ectrophotographic inmage form ng apparatus’ wherein
a rotational driving ®uree Examgitesct|y inputted to the devel oping

rol Il er through the shaft coupling nmenber fromthe main assemjly  of
the apparatus indepentfentls d°Fm ERECEHHSA RPBNFHE o ?ﬂ%ﬁ%ég% the

Cart 11 dge. and T REGEP3: Rt Wl 4L0s anat v eunio%o 5 foP the
Process. cart 1 idg8 e P RRuREEd L e KOS G BatTTon and Sessennd min
assenbly dri vt lARSEKS $188- tknher-ft .a shaft coupling
In the embodiments mentioned above, although
the image forming apparatus is the type of printer,
the present invention is not limited to this. For
example, it is applicable also to other image forming
10 apparafuses, such as the copying machine and the
facsimile device, and_the‘image ﬁorming apﬁaratuées,
such as a cqmposite machine thereof. In addition,
although the intermediary tfansfér member is used in
the embodiment mentioned above, the color toner images
15 are superimposedly transferred onto the intermediary
transfer member sequéntially and the toner images
“carried by the iﬁtermediary transfer member are
transferred onto the transfer material all together,
the present invention is no£ limited to this type. For
20 example, in an altéfnative structure, the reéqrding
‘material carrying member is usea and the color toner
images are superimposedly transferred onto the
recording material carried by the recording material
carrying member segquentially. The similar effects are
25 provided when the present invention is applied to
"these types of image forming apparatuses.

As has been described hereinbefore, according



5 nmenber engage with each other, snoothly. It is further
possible to provide a process cartridge and an i mage form ng
apparatus wherein the rotational accuracy, of the developing roller is
i nproved, so that the image quality is inproved. 10Wile the

i nvention has been described with reference to the structures

di scl osed herein, it is not confined to the details set forth, and
this applicatitonths pnésemedntventdver Tsacha naaliduickt ifomstbe changes
as may cone within the purposes of the 15 inprovenents or the scope
of the fol | owengasrmens. witgp thicaengaging peoekys 3ok tPRd§_CERY achabl y

mountable to a nain assenbly of an el ectrqophot ographic i nage formn
appar at us thaﬂaﬁﬁcFﬁﬁ%@bg§d¥¥%ﬂ?mfﬁﬁﬂﬁﬂésflgﬁiHegﬁ%ge%i %%ﬁ%%qﬁﬁﬁfy‘ °

compr i Sing: ahotpsensiilye diliMorocess caxf HEXCLAN agorol | er

novable in a fon crossing an axi's of sai eveloping roller

bet ween a deveh@pi PYoROS-S I W8k 82k IrAEYS! QRiaNG thel kee IS in
contact with said photosensitive drumto develop an el ectrostatic
i mge forned @BwssidePhotraseRsirhbye, dewn arfd thespandedy @ositidue
where said developing roller is spaced away from sai d photosensitive
drum isamoGhtbdm e diyd isfig tpr shidedtkeljvdmsengibhee astiah end
of said developing roller, said O dham coupling including an engagi ng
portion confi gofeBhandeFRIRINGNEGLLET( AF e ePREGE iITOR ERENIPHIF Ty
menber to receive a drjving farce fﬁrgéotatin sai.d deve%gging rol | er
S

and to (b) beRBvVEBFRITHN FUiTE0 PBR EPoseTrY™t AE axFs ol shid
devel opi ngor oLl eher el AV di0nS AthndeVet OO G0t @bu01Ag hombed M !

novenent Of sal eveloping ro bet ween the devel opi ng”position

and the standzhya2§0Siit0OnaMN le@heri Bhabthyg, enghngeeeatoot, sahel
engagi ng portion with the driving nenber; a bearing portion
confi gured anmpastingnexbgexrtyotiat abbyosepport sai d engagi ng portion
sai d bearing portion being‘npvable in a direction crossing the axis
of said devel opi ng r @l addibyet herhanitataddicnaéngagifrfy of the

developing roller can be improved, and therefore, the

15 image guality can be improved.

[INDUSTRIAL APPLICABILITY]
According to the present invention, it is
possible to provide a process cartridge and a small
20 size electrophotographic image forming apparatus'
wherein a rotational driving force is directly
inputted to the developing roller through the shaft
coupling member from the main assembly of the
apparatus independently from the driving input to thé
25 photosensitive drum.
It is also possible to provide a process

cartridge and an image forming apparatus wherein even



portion; an urging portion configured and positioned to urge said
bearing portion in a direction crossing the axis of said devel opi ng
roller; and an abutting portion configuregd and positioned to abut
with said bearing portion urged by said urging portion. 2. A
cartridge according to Claim1l1, further conprising a drum bearing
portion configured and positioned to rotatably support said
phot osensi t i veafdrarmthehphet ¢serw id iatsudrungapdr therddvwe opdnigded on
said drum bearing portion. , )
roller have spaced, when the process cartridge is
mounted, the engaging portion and a second main
assembly drive transmission member of a shaft coupling
5 member engage with each other, smoothly.

It is further possible to provide a process
cartridge and an image forming apparatus wherein the
rotational accuracy of the developing roller is
improved, so that the image quality is improved.

10 While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modifications or

changes as may come within the purposes of the

15 improvements or the scope of the following claims.
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CLAIMS

1. A process cartridge detachably mountable to a main assembly of an
electrophotographic image forming apparatus that includes a driving member,
said process cartridge comprising:

' a photosensitive drum;

a developing roller movable in 2 direction crossing an axis of said
developing roller between a developing position where said developing roller
is in contact with said photosensitive drum to develop an electrostatic image
formed on said photosensitive drum and a stand-by position where said
developing roller is spaced away from said photosensitive drum;

an Oldham coupling provided adjacent to one axial end of said
developing roller, said Oldham coupling including an engaging portion
configured and positioned to (a) engage with the driving member to receive a
driving force for rotating said developing roller and to (b) be movable in a
direction crossing the axis of said developing roller relative to said
developing roller so as to permit movement of said developing roller
between the developing position and the stand-by position while maintaining
engagement of said engaging portion with the driving member;

a bearing portion configured an positioned to rotatably support
said engaging portion said bearing portion being movable in a direction
crossing the axis of said developing roller together with said engaging
portion;
an urging portion configured and positioned to urge said bearing
_portion in a direction crossing the axis of said developing roller; and

an abutting portion configured and positioned to abut with said

| bearing portion urged by said urging portion.

2. A cartridge according to Claim 1, further comprising a drum bearing
portion configured and positioned to rotatably support said photosensitive
drum, wherein said abutting portion is provided on said drum bearing

portion.



