DESCRI PTI ON PROCESS CARTRI DGE AND | MAGE FORM NG
APPARATUS [ TECHNI CAL FI ELD] The present invention

WO edoatexi3t o a process cartridge and an PCT/JP2007/071674
el ectrophot ographi c i mage form ng apparatus whi ch uses
the same. Here, the el ectrophotographic image form ng
apparatus forns an image on a recording material using
an el ectrophot ographi c type process. The exanpl es of
t he el ectrophot ographi c i mage form ng appar at us
i ncl ude an eIectrophotog?%%@$%9%%ﬁ@ing machi ne, an
el ect rophot ographic printer (for exanple, |aser beam
printer, LED printer, and so on) , a facsinile device,

Car PO o ogees g ohr PRERS FOR Bo PR RaTun

~and an el ectrophot ographi c photosensitive drumin the
cartridge integrally, and it is detachably nountable

to bheyfebRragserihy of the el ectrophot ographic image
5fogn?ng appar at us ? [ BACKGROUND ART] Heretofore, the

phot osensifie/ g A dHA@ANG R iRHO0GRIS tRBARS achabBkesan
t he photosensitive drumare integrally unified into a

cacbbtdgagbnahbieghesl £6pPHOHIRGE SPhhShidBURaGOr B Mting
apparatus using the el ectrophotographic i mge form ng
pr appssatilihewhiohessesathei slgeet ype in which this
cartridge is detachably

Here, the electrophotographic image forming

10 apparatus forms an image on a recording material using
an electrophotographic type process. 'The examples of
the electrophotographic image forming apparatus
include an electrophotographic copying machine, an
electrophotographic 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 cartridgeAintegrally; 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



nmountable to the main assenbly of the
el ect rophot ographi c i mage form ng apparatus, is

wWe@eBoyRal In this process cartridge type, thePCT/JP2007/071674
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mai nt enance operation of the apparatus can be

performed w thout depending on A& service person, and
therefore, the operativity can be remarkably and can

be i nmproved. Therefore, this process cartridge type is
used mﬁdelﬁ in the el ectrophotographic imge form ng
apgaestyeprhotpgherbérr émpeadingningt ARPa hages using the

i nformati on, such as the laser, LED, or the lanp, is

pr 6lectEarbRt 89 RBNpROLBABRSEPIVENdr RRPFRSEhe The process
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di s s th or el ectrophotographi c “image form ng

appaiakusaffet BeeirALiBA bYPEhENaMbh sl @s pbamabéty of
process cartridges are put in order by the one array.
Theecproenss wathbudgaefBnhasgaocar anseinvicdlp®hseh, and

i ncl udes aphotosensitive drum 44, and a devel opi ng
unithe42fwhiechthacbpdeatavdeyetepi bg rahdekal6By amd can
they are rotatably connected relative to each other by

a pbnimpgoved. Therefore, 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
the photosensitive drum in the electrophotographic
image forming apparatus. By doing so, an electrostatic
latent imageiis formeduoﬁ thé_photOsensitive.drum.

This electrostatic latent image is developed by a
developing device. The developed image formed on the
photosensitive drum is transferred onto a recording
material. By doing so, the image is formed on the
recording material.

JP 2001-255806A discloses the color
electrophotographic image forming apparatus of the in-
line type in which a pluraiity of pfocess cartridges
are put in order by the one array. The procesé

cartridge 40 has a drum unit 41 which includes a



The photosensitive drum44 is provided with a
cartridge coupling 60 on an axial end of the

W@bBOsRBEEI ti ve drum 44. When the process cartpPCTgE2040071674

is mounted to the main assenbly of the apparatus, a
cartridge coupling 60 engages with a main assenbly
coupling 61 provided in the nmain assenbly of the
apparatus, so that the driving force is transmtted. A
driving force is transmtted to the devel oping roller
68rhAFeBghst heVe dieim gbbr 2185 e BBl IRigH tHELG fgutwhich
gear 64 as the devel opnent_driving force transm ssion

nerBet UBE VR dREY OHCR HEI pF it 4&F 018 4 Yo RGTy uni t

42. \Wh h i d 40 | ted t he,
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transm ssrons t ot osensitive m 44 and to the
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apparatus are carried out independently from eac

ot PErmotilRVENEfo tREEM 1Y, adsurbey SowWisd _zagjwaraﬁdlg,m@ge
qual ity inprovenent of the process cartridge and the

el egtt oplge ogomphi g | RgenFoyas Ngi @ppamadius aarsembly
desired. The input gear is provided on the sw ngcenter
whcohptlbeg 6btprdrainded | im tttes posin i agsanEy idf tthe

devel oping unit swings in the conventional exanple.
Forpparatreason, thife ey edopiimg rioties Fedquiansqigted. 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
42. When the process cartridge 40 is mounted to the
main assembly of the apparatus The input gear 64-is
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
transmissions to the photosensitive drum 44 and to the
developing roller 68 from the main aséembly of the
apparatus are carried out independently from each
other.

However, recently, further downsizing and image
quality improvement of the process cartridge and the
electrophotographic image forming apparatus are

desired. The input gear is provided on the swing



space in order to receive the driving force fromthe

i nput gear through the idler gear of the process
w@arosnTage. The rotati onal accuracy of the deveCDpr20@7/071674

roller is influenced by the engagenent anong the input '

gear, the idler gear, and the nmin assenbly gear.

[ DI SCLOSURE OF THE | NVENTI ON] The present invention

further develops the prior art structures nentioned

above. Accordingly, it is a principal object of the

pr ESBRET HieAhi 6ACE oNPF ovheRId P oS PeBF g ethd fa

smal |l size_el ectrophotographi ¢ i mage form ng apparat us

whEP@iHeHeQSPéPHOHSFtdFW&Pﬁé £8r £85 §ogiveatippal example.

inputted.to the devg| opin ol ] er through the shaft
CoRBET B HaRBRRORr o He Tl P HEG er) PP orr A 28 o
apparat us_i ndependent]y from.the.driving input_to the
onaPBeenert PRCEr b Lot EEaHAT Lo g tapish I
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an | orm ng appar at us In even after

phe&9§§9§%&iV3mQ!%ﬂhﬁﬁgxkﬁﬁ.%%M%E%@yn%frQhkeﬁeﬂéi%ping
spaced, en the process cartridge i's nmounted, the

engaging pertihonuended Secend dmddyasseiinord itHR input

transm ssion nenber of a shaft coupling nenber engage

W bhaeachhet héler sgoot hl ynd tthe mafrurdresmob} epta of

the present invention to provide a process cartridge

and an i mage form ng apparatus wherein the rotationa

accuracy of the developing roller is inproved, so that
10 t héDI HEH@SURE 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 input 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.



quality is inproved. According to an aspect of the
present invention, there is provided a process

w@aro8i7age det achably nmountabl e to a mai n assepdl/yP2067/071674
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an el ectrophot ographi c i mage form ng apparatus, -
wherein the main assenbly includes a rotatable first
mai n assenbly drive transm ssion nenber and a
rotatabl e second mai n assenbly drive transm ssion
menber, said process cartridge conprising an

el ect r ophdttogrsaphifa phstrosensicti ¢é dhenprasentimiorpption
contai ni ng sai d el ectrophot ographi c_photosensitive
dr ify PEOHEYR| BpPRYCROF| eRT EBEdgR\VENIdpihgidge forming
el ectrostatic |atent jmage forned on said

el BEPRERRBE OYPaphi B phdt ESERsTETYk RFTHMAFY (Ph the
devel oper; a_dexfloplng.unit cont ai ni.n

S
de¥EFBpPRY™Y of Per € And® nbUREPY° 'on%%c?lé%t \?ﬁf% LW drum

uni.t,.sal d,devel opi ng unit being novable relative to
saﬁaa%%gﬁ1h%i%§%ggﬁggh a contact position in which
sai d deVe'A%‘Hdeij{%ml‘Hc't% drb acs?'étc"’lmo%d&:th% %ﬁ‘e%ent invention,

el ect rophot ogr ap phot osensitive drumand a spaced

poghLtien; knp i €he§akh dp HE¥EL OPEDG: ¥ QU £T0d 5a SRACIEH
fromsaid e?ectrophotographlc phot osensitive drum a

dr EuBeNPLENgo NBMAREn 5 S¥hiEd ON ANes Bt Btomst @fraphic

sai d el ectrophot ographi ¢ photosensitive drum

f oimagagfogmwhghapberdtus; winene assenbina dr iaesembly

transm-ssion nenber and transmtting a first

rotatiodas arretagabbectiret tivelirlastedphotdgrephi c

phot osensitive drum when said process cartridge is
transmission member and a rotatable second main
assembly driﬁe transmission member, said process
cartridge comprising an electrophotographic
photosensitive drum; a drum unit containing said
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 movably connected with said drum
unit, said developing unit being movable relative to
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;

a drum coupling member, provided on one axial end of

said electrophotographic photosensitive drum, for



nmounted to the main assenbly of the apparatus al ong an
axial direction of said el ectrophotographic
wW@b@wsosrBEsi ti ve drum and a shaft coupling menPE&r/JP2007/071674
provi ded on one axial end of said developing roller,
for transmtting a second rotatdg onal driving force
with a deviation permtted between an axis of the
second nmai n assenbly drive transm ssion nmenber and an
axi s of said developing roller, wherein said shaft
coapbaogngewbehn thel fitest ama emgags e pordyore f or
engaging with the second main assenbly drive
t r AASRPBS P BhoRERPEPe ANANY eEBRHFRYT § Hed seclohet
rotational driving force, when said grocess cartridge
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engﬁging go;tlon.is npviﬁle in.@.directipn'cros in%'
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denghbepkBgst Py & aMihh £83P£Cind £t tH6uST OSPiMinber,
di rection. According to another aspect of the present

I n¥eByiaBd bhebfei SxPAPVER@dR PEDEESSveloping roller,
cartridgedet achably nountable to a nmain assenbly of an

el eckr ophnsagt aphd ca i s@gend or &t agi GpgpBr dit sl ngvhiermien
the main assenbly includes a first rotatable main

10 asséhbl § devietioanserssioed neateesn aamd axsecohdhe
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 épaced position , an axis of said
engaging portion ié deviated from the’axis of said
developing roller with respect to the crossing

25 direction.

BAccording to another aspéct of the present

invention, there is provided a process cartridge



rotatable main assenbly drive transm ssion nenber,
sai d process cartridge conprising an

webk@snraphot ogr aphi ¢ photosensitive drum a drROT/UrRE007/071674

contai ni ng sai d el ectrophot ographi c photosensitive

drum a developing roller for devel oping an

el ectrostatic |latent inmage fornmed on said .

el ectrophot ographi ¢ photosensitive drumwith a

devel oper; a devel opi ng unit containing said

dedetaphagly onpertande nbe abl e tormeteed %ith &4i d drum
[ novabl e rel ative to

it, said developjr it being,

SaPdeaF GAPORT PIBBPIEan: B €0t GEE - BhSTRYOHE 1wl tFLn
i d_devel opi | ler | tacted t i .
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fromsai Fophot ographic p ive drum a

dr Egksegehénﬂﬁﬂﬁngsge 19;' Aege 0n- oG, B Bbn 8RRy,

sai d el ectrophot ographi c otosensitive drum for

engaghngr¥etBst Bert {8§e BéMp ASSEHP| an dri ve
transm ssion nenber and transmitting a first

robaktepapnhdtbyiraghierskotosdmei €l estdophotogiaphihit
phot osensitive drum when said process cartridge is
nogbhedihoOngheabdi al asseophyt of rdhlel @ppartat ssnsd wing: an
axial direction of said

el dectimophoteyge aphisphoobbensiey vdedeloping & dham
cougling for transmtting the second rotati ona

dr BvEAGIPBEeBicol gheaAt dEVRID Pl PeDI PRSI h a

deviation permtted between an axjs of the second nain
as§éﬁﬁpyoagpgggraphlc photosensitive drum with a

developer; a developing unit containing said
developing roller and movably connected with said drum
unit, said develbping unit being movable relative to
bsaid 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;

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

axial direction of said electrophotographic



transm ssi on nmenber provided on one axial end of said
devel oping roller and an axis of said devel opi ng

wo edoser243her ei n sai d A dham coupl i ng i ncl udesP&r/JP2007/071674
driving side engaging portion for engaging with the
second mai n assenbly drive transm ssion nmenber when
said process cartridge is nounted to said main
assenbly of the apparatus, a follow ng side engagi ng
portion fixed to said developing roller, and an
i npéptredeasy témgadrng; pant Obahawhi chupbimngbyed with
said driving side engaging portion and with said
f otironsngtside thgagbagn@oretanl amell vii thing fevedh|to
with the engagenent mai ntai ned with said driving side

en§adPngeB6lPPdRIaREL Wt hws kR 0@ f 3R Y bl H e endrbi ng
portion when sai d devel opi ng unit poves between the
coREAYESPosIt PBASanH the §%‘g%%ﬁéi Ib%Jsri‘t?%?FW%P%ﬁé &Ja‘fee in
which the drivin ide_en ortion i

5 endSgRIBAE hPENTCIP o SREBRUTHA P SGkb bt YAk fheb Of said
{1 885 351 A8 FETPEE - 1AGCR80h PO, {9 1 Liero AipRR) ©f

the pres I nventi on, ere |1s provi

]?' e6 A aphol,Agraphi Ca i Bgeqh9h ML &G PARAT Al d&Y a

ormng an 1 mage on a recordi ng tertal, conprising

(i hrav&ﬁtgag@aéeemga?in&awrafwh@w S V@i d aNSTH Sgieon
menber and arotatable Second nain assenbly drive

t r gasBhasmaNinmesbenb1 (i Hyide Pt OLESHI SATd | Gk D U ea
detachably to the main assenbly of the apparatus of
10 sakdidl pebrephotagt aptive i sageurtiosdn thy spiphmetius; sai d
assembly of the apparatus, a following side engaging
portion fixed to said developing roller, 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 side engaging portion is in
engagement with said second main assembly drive
transmission member.
According to a further aspect of the present
invention, there is provided an electrophotographic
25 image forming apparatus for forming an image on a

recording material, comprising (i) a rotatable first

main assembly drive transmission member and a



process cartridge including: an el ectrophotographic
phot osensitive drunt a drumunit containing said

webk@snraphot ogr aphi ¢ phot osensitive drum a deR€l/opRooTH71674
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roller for devel oping an electrostatic |atent inmage
formed on said el ectrophot ographi c photosensitive drum
W t.h a devel oper; a developing unit containing said
devel oping rol |l er and novably connected with said drum
unit, said developing unit being novable relative to
sardtdram ansecord ieehn aasoeilaky @okve i torarnisnigs ign

said developing roller is contacted to said
eI@@PP@ﬁhoKbg}a@h?%o%%%$o§%h%¥%¢@% %ﬁ%ﬂﬁ%ﬂuﬁ%i%ﬂﬁﬂ?&y to

position in which said develﬂglng roller is spaced

frBﬁ?slﬁ?ﬂne?éﬁ?‘?%bﬁo?%g?%%h‘?‘% %‘Fﬁ‘)‘i‘b%é?%lsta}% drum a

dru er rovided on one axi Qnd of

sa??egff’a@ﬁl%%% %@9 L PESHhof SRR (TR R L

€ gggEggs cg élréé n@lﬁ as rgﬂébéjop tographlc
NnSmM SSi on ne o7 and ransm |ng a TiT st
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tosensitive drum when sai d process cartrl ge IS

m@ﬂé@@r&ﬁh@@@g%ﬁ‘l@Sﬁ‘méfeﬁlﬂf‘\?e aPRA{ At Al AN 134y

axi al direction of said electrophotographlc
phob DBEASEH+ Ve €8 Lt i g Shiaf & 1 conspdd g e NMbefantPrigdded

on one axial end of said devel oping roller,

f of b raes noh t $a0d ae beconab ot @d t agted ¢ dsh ot axgerisdrtder evdrum

a deviation pernmtted between an axis of the second

mavhtsseddvylopeve 4 rderesd gsimon ureith erordrad ramgdas dof

said developlng roller, wherein said shaft coupling

nme@peeloping roller and movably connected with said drum
unit, said developing unit being movable relative to
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;
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 electrophotographic
photosensitive drum, when said proéess cartridge is
mounted to the main assembly of the apparatus along an
axial direction of said electrophotographic

photosensitive drum; a shaft coupling member, provided

on one axial end of said developing roller, for



i ncl udes an engagi ng portion for engaging with the
second mai n assenbly drive transm ssion nenber and

WO e@8i0vi4By t he second rotational driving forcePCHE007/071674
said process cartridge is nmounted to the main assenbly
of the apparatus; said engaging,portion is novable in
a direction crossing with the axial direction of said
devel oping roller; when said process cartridge enters
said main assenbly of the apparatus with said :
develapimig tumigt apesicbnonedtehibhelsgadedngosotrtenwitiana
axi s of said engaging portion is deviated fromthe
axidevgfatdaind pgavéltegdngetseear ani eRipespethet seched main
crossing direction; and (iii) feeding neans for .
f e iSRG Olle drd¥6r GirAg SRAEEL PRI MeReesr dNAgahoadisupf hapid
aspect of the present invention, there is provided an

el ESVRIPRINGFRPHES /| HRGESEBr RPAY aPpAFafQuPfoRg member
form : | di torial D
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transm ssion menber; ¢i ) T4 process gartri dge- nbufited
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elect rophot ographi ¢ i mage forning apparatus; said

pr%%@%SpQ%EE%Ed%ﬁrEBQBEQi@g:m@ﬁnted to the main assembly
el ectrophot ogr aphi cphofosensitive drum a drumunit

copffaithiengppaird tekeckaophehgggaphi opbobASERShbTNBle in
drum a developing roller for devel oping an ‘
10el actiestatva kabestngmadgehf ohaedxbdal sdidection of said
el ectrophot ographi ¢ phot osensitive drum :
developing roller; 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 is deviated from the
15 axis of said developing roller with respect to the
crossing direction; and (1iii) feeding means for |
feeding the recording material.
Accdrding to a further aspect of the present
invention, there is provided an electrophotographic
20 image forming'apparatuS'for forming an image on a
recording material, comprising (i) a rotatable first
main assembly 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



with a devel oper; a developing unit containing said
devel opi ng roll er and novably connected with said drum

wairios/07=ai d devel opi ng unit bei ng novabl e rel aPCUEPA67/071674
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said drumunit between a contact position in which
said developing roller is contgcted to said

el ect rophot ogr aphi ¢ photosensitive drum and a spaced
position in which said developing roller is spaced
fromsaid el ectrophot ographi ¢ photosensitive drum a
dr photoaphEnygivendern; pe odidedunht oren tbad ral nee rek iaf

sai d el ectrophot ographi ¢ photosensitive drum for
engagrhgorhehogherhi¢ shholed perstehs ydimye developing
transm ssion nenber and transmtting a first ,
rofati6Raf olr fGVRLCP BRE 2R o° t prel ¥ etk bphlst itjtapitage

hat itive, wh id , tridge |

ToRRPBAT Ot R ek [ S SO PO SR S o iRy e
i di ti f [ | ect hot 1 C .. .

N bUERS R GO tin < i G HVATH SOt T g T gining said

ph8t 65efts _ g o 209 °
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transm ssion nenber provided on one axial end of sa

deygh apipGm! @hi €rpaffe &N axden©fcts sk demal OBl Rehich
roller, wherein said O dham coupling includes adriving

Si deiangagkDgp Pog t +eNl d:10ri ngapt o tdo tdweisecond

mai n assenbly drive transm ssi on nenber when said

pr etessrophtdtogigEphsc nuunt esken i siaral dmim sass entdpa aafd

the apparatus, a follow ng side engagi ng
position in which said developing roller is spaced
from said electrophotographic photosensitive drum; a
drﬁm 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 electrophotographic
photosensitive drum, when said process cartridge is
mounted to the main assembly of the apparatus along an
axial direction of said electrophotographic
photosensitive drum; an Oldham coupling for
tfansmitting the second rotational driving force to
said developiné réllér with a deviation permitted
between an axis of the second main assembly drive
traﬁsmission mempber provided on one axial end of said

developing roller and an axis of said developing

roller, wherein said Oldham coupling includes a



portion fixed to said developing roller, and an
i ntermedi ary engagi ng portion which is engaged with

W@ a00d/0a4BVvi ng si de engagi ng portion and with seCTIP2007/071674
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foll owi ng side engaging portion and which is novable
wi th the engagenent maintained,wth said driving side
engagi ng portion and with said foll ow ng si-de engagi ng
portion when said devel oping unit noves between the
contact position and the spaced position in a state in
whilchvihe didei eggsgieg epgegiory por téroyprgisng rwith the
engagenent with said second nain assenbly drive

t r apsangsinahn nesdendlandr {ve i Yrdreedi s8j ore arenifeyr when
feeding the recording material. These and ot her
obpaiespreeasar 6art hhdgadvantaueditq e st axeim
invention w |l becone nore apparent upon conpsideration
of 2BAEMPAY| Bhi RBS dRBRRTPERDN Dt kP etirdy engaging

enbodi ment s. of th t_invent t ak
oRPGREBMoht AP h he™ S CORESITA TP crta e 2] 5 F

DES elthle %. O: ;errl‘fl % JOrrlgeq)Nc%c]”op iecl'il' 1' > %qgar%ed’ %Jlth

arrangenen otograp

f OEQ‘_LHgd?E{??ﬁ?F é‘?d%%&?é’é{z}g? ;ﬁa s oslmtmlupfﬁgfae

present I nventi on S-sectiona

B kgﬂ{)@&h@ns%e 2 REQGESS SHF LTI AG RGN CH NG tvable
Enbodi nent "1 . Figure 3 is an outer appearance

DGW§@BCth&eeMg§@ézﬂént hea P OCESSd GartH | Hgied abcioriidgs itde

Enbodi ment 1 .
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
which the driving side engaging portion is in
engagement with said second main assembly drive
transmission member; and (iii) 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 following
description of the preferred embodiments of the -

present invention, taken in conjunction with the

accompanying drawings.

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

to Embodiment 1 of the present invention.



Figure 4 is a perspective view of a devel oping unit
according to Enbodinent 1. Figure 5 is a schematic

WO kdoastrxat i on which illustrates a nmounting opePEr/IRM0471674
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the process cartridge relative to the main assenbly of
the image form ng apparatus by sEnbodinment 1 . Figure 6
IS a perspective view of the process cartridge
positioned in the main assenbly of the inmge formnm ng
apparatus in Enbodinent 1 . Figure 7 is a sectiona

Vi ew whi cifiidungstr dtsest ardevelsepitngndéviidéuspaskagn of a
operation in Enbodinent 1 . Figure 8 is a sectiona
V|éﬁpﬂhﬁéhcﬁrtﬂsﬂggt@@C@r@éW%l%@lE@PQﬁﬂmﬁﬂivdontactlng
operation in Enmbaodinment 1 . gure 9 is a perspective

vi ew of tfﬁ%%%%%é%éf%é¥kﬁﬁﬂﬁé"@ﬁpﬁﬁéa§9§téeBéP8FElve

mounti ng to the nmain assenb| of the e fo n
APBAPHL B8 DFSREOGPORcest Car IS Gyee T T B o Muotment
Fi?ure,lo is a perspective view of the process

tridge which is released the devel opi ng device

separatI0Q~¥Rg§bM Qfl%h%eQ% %%iv%a%ﬁrhd??uéndébglopé?g

Enmbodi nent ure i's a opéeration i stration

thengdeveloptagn eﬂbC§m§8&ﬁﬁ@$ﬁoﬁ menber of the process
cartridge 1n Enbodinment 1. Figure 12 is illustrates a

3Upp0rt|n93§k&%§GUﬁ% Qf sendaweliepingusekbehohNwhich
Enbodi ment 1
illustrates a mounting operation of the process
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.

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.

Figure 9 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 pfocess
cartridge which is released the developing device

separation member of the process cartridge in the

Embodiment 1.



Figure 13 is an expl oded view of a shaft coupling
menber in Enbodinent 1 . Figure 14 is a

wee@ss7mectional illustration of a shaft couplP@mJP2007/071674
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menber in Enbodinent 1 . Figure 15 is a perspective
view of a shaft coupling nenbey, of the devel opi ng unit
in Enbodinent 1 . Figure 16 is a perspective view
which illustrates a first main assenbly driving nenber
and a second mai n assenbly driving nmenber of the image
form ng appaywatauslli nsErodipmrtt ibn iRBilgugteationsod the
side view which illustrates an operation of the shaft
codgveAgpriaghdevacet heparabion memberpaf afhiegorocess
operation of the developing unit in Enbodinent 1.

Fi garérigdpsin BehRedureeti Lt ustrati on which
illustrates an operation_of the shaft coupling nenber

at the tine-BFa N sepdrldtistd Ad5er & iSORPOF tiRg Structure
devel opi,n nit in odiment, 1 ..Figure 19 is a side

Ut B Ghrenel PPiar B bLShn B P RR e Fhe shatt
coupling ne t, t.he ti f tactin r-ation

of the deggﬂﬁg%%gﬁﬂﬁ%é%%qﬁﬁﬁéﬁ%ﬁgﬁge%.ﬁﬁg%r§%§6%is a
scggggggﬁ i LLMSLEat | opnMbiehehl! ystrates an operation

of the s gft coupl i ng menper at the tine of a

cont act i ngrQpefeatiion HOfy the devrl@Riong 1UR usk ration of

Enmbodinent 1 . Figure 21 is a side view which
I | hushe@tes8oupling member in Embodiment 1.

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
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.

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
operation of the shaft coupling member at the time of
a contacting operation of the developing unit in

Embodiment 1.



posi tioning of the shaft coupling nmenber in Enbodi ment
2 of the present invention. Figure 22 is a perspective

wo@s/owsch il lustrates a shaft coupling portiPOT/irR007/071674
enbodi nent 3 of the present invention. Figure 23 is a
schematic illustration which i{d ustrates an operation

of a shaft coupling nenber at the tinme of the
separating operation of the developing unit in
Enmbodiment 3 . Figure 2 4 is a perspective view of a

st at e bef dtigwar r3fl g cutsahemegnci ad lostirhs ipnowbssh
cartridge in Enbodinent 1 to the main assenbly of the

i mhgéupbratag appaparasiori ghrieheosshath prirperg ingnber
vi ew when carrying out renpunting of the process

caftr tB§etifieERbodi ARRE2AL 109 t PRETRF HPRseNHIS of the
ingge Eorning ag aratgsb thure 6 is a view which

i | PEYEFGPLRIQUEL Fudh uFBPP YA rvi ng out renounting of
t he process, cartghq e i_.n _Embodi.nent

1to.t [
assenbl y o FHE idtage For’fiong "appars ﬁé.lﬁﬁgﬁFeag?sis

opBPATToR AP pho theoeRRsha Tk b MOmEE Pty fn

the priphasgesblyofintbeeipmge form ng apparatus .
Figure 28 is a schematic illustration which

i | ustrat gsi Afyeoper atd on Rirspeshaklt ¢aepl whgcrenber at
the time of the separating operation of the devel oping
illustrates a shaft coupling 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 separating 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 main 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 vieQ 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



unit in Enbodinent 1 . Figure 29 is a perspective view
which illustrates a shaft coupling nenber in the

- weredsdizeent 3 of the present invention. FigurePGDIR2007071674
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side view which illustrates a holding structure of the
shaft coupling nenber in enbodjgrent 4 of the present
invention. Figure 31 is a side viewwhich illustrates
a holding structure of the shaft coupling nenber in

t he enbodi nent 4 of the present invention. [BEST MODE .
FORaCARRYDRIGL OUEMPEIEL MAWENT | ON| tThenpirefagseaply of the
enbodi nents of the present invention will be described
i nineapuherMdAgwRPRAr@buUdcconpanyi ng drawi ngs.

Enmbodi nent_ 1 Referring to Figure 1 - ure 20, Figure

24 - Fi gurFelgzare t4fe Igr G Ssh Rt &ééuégé‘aitﬁ@n which
I t hi f t
o LaNUBRBOHFREAD BPeFRBLOR cSbrE FRAEhIT O q Bbes at
d. Fi.g 1 trat
of EhE Col'sr 5! LRS- SRRBESGH AN 6T FaOR: rot i iy Ceverbing
apggagtgg ﬁ&ggagﬁggtt?.th!s enbodi ment. (Gener al '
0

ar rangemen imagé form ng apparatus) Figure 1 shows

a general @ryangenents of p%“rs‘i‘Je%‘%thz%pQ%Q%ﬁPLBhC i mage

form ng apparatus (hereinafter, imge formng

appanatusxtd90a Ahsrehe¥Apling member in the embodiment
3 of the present invention.

Figure 30. is a side view which illustrates a
holding structure of the shaft coupling member in
embodiment 4 of the present invention.

Figure 31 is a side view which illustrates a

holding structure of the shaft coupling member in the

"embodiment 4 of the present invention.

[BEST MODE FOR CARRYING OUT THE INVENTION]

The prefefred embodiments of the present
invention will be described in conjunction with the
accompanying drawings.
Embodiment 1:

Referring to Figure 1 - Figure 20, Figure 24 -
Figure 28, the process cartridge and the
electrophotographic image forming apparatus according
to an embodiment of the present invention will be
described.

Figure 1 illustrates a general arrangement of



in Figure 1 , four detachably nountabl e process
cartridges 7 (7a, 7b, 7c, 7d) are nounted by nounting

woreimBerz3(unshown) . In Figure 1 , the processPCT/JP2007/071674
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cartridges 7 are inclined relative to the horizontal

direction in the main assenbl y;0f the apparatus.100.

Each process cartridge 7 has an el ectrophot ographic
phot osensi tive nenber drum (hereinafter

phot osensitive drum 1 (la, Ib, Ic, Id). Around the -
phohesensdt i gbedr voploodgtdeh bt ovesse dartmriinggepparatus
there are provided process neans, such as a charging
roffeprdingato 2pnipcembegiment devel opi ng roller 25
(25a, 25b, 25c, 25d) , and a cleaning nenber 6 (ba ,
6b, 6¢c, 6d) , are provided integrally. The charging
roller 2 has a function of. charging charges the

Sl FERETRI SRR BHOLUSerRE VR Hr UM i oIS "Sthe
devel opi ng..rol |l er, 25 has _a function_of devel opipg
with the fosdre 4 SResk: & sls rdr ns L pqEYELePLE%an
ph 1] ' j iﬁﬁ% ijmge. The
cIg%%?ﬁgggég%ggf%éﬁ%éﬁ%é%é%:E?%éﬁﬁé I ch remai ns on

then POt SRSt ! | ¥Ra Gl UFR i n@f 488 t ey evie PPeRs shown
i magef ormed on the photosensitive drum1l is

transkeghied DNt Podr I @SOLEh QN YBh i @b 1A eRiEey  uni t

3 for formng the latent imge on the photosensitive

dr gardrbygexposing, t e, phot oseNsite weowdrtied by mounting

selectively on the basis of the image information, is

progmideds | tuashower . pdrt Fofguriee 1pr ¢besproaessi dget¥idges
7 are inclined relative to the horizontal direction in
the main assembly of the apparatus 100.

.Each procéss cartridge 7 has an
electrophotographic photosensitive member drum
{(hereinafter, photosensitive-drum) 1 (la, 1lb, 1c, 1d).
Around the photosensitive drum liof 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, 25c, 25d), and a cleaning member
6 (6a, 6b, 6c, od), are provided integrally. The
charging roller 2 has a function of charging charges
the surface of the photosensitive drum 1 uniformly.
The developing roller 25 has a function of developing,
with the toner, a latent image formed on the
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



A cassette 17 which contains the recording materials S
is provided in a |lower position of the main assenbly

WO 008/0ef43t he apparatus. A recording material feReriirego7/071674
means is provided so that the recording material S
passes through a secondary tranpsfer roller 70 portion
and a fixing portion 74 portion to the upper portion
of apparatus main assenbly A . In the detail, it
conprises a feeding roller 54 for carrying out t he
sefarmedonnahdef pedf agens ithee rdean di ngs netars ki 5r gl
fromthe cassette 17 one by one. It further conprises
a eohveyi Agcpbiiied @@F?rV for feeding the fed

recordi ng materi al ,,.and a resi st rolger pair 55
synchronliﬁﬁﬁfFHF%hﬂ”Pﬁﬁge £ogr degmen ot ree Latent Pmae

hot t d h d :
noanC ABpBROBaFERBTELRE BT 8Bebs Cartr I uge 7 7a. 7b.
t d f
5inPéPﬁéa?8?§t%?Sﬁ§?§r'ﬁé%%se 43/ % X é??lﬂ%‘%ﬁg Yonar®
| mgg?f %98%89185 99#&@{&&' ye Qrmell dd db.cthe
'S provi e Internediary transfer unit

5 ngggggeéagtggagéng roller 56 and a followerroller
. It further comprises a primary transfer rollers 58

( 58a 58b,a 286sA8d 107 eHided donthhespesiet reaoegpaged
to the photosensitive drum1 for each color, and an

oppasengalsl beis pPooppesetnt® BO\SeenqﬁkdsaItyld)m ansfare
rollers 70, respectively. Atransfer belt 9 is
10 extnendedsaenbhg 1heArofl ehs. afprereiveul & incsorshiegent
of the transfer belt 9 is carried
material feeding means is provided so that the
recording material S passes through a secondary
ﬁransfer 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, 7c, 7d), an intermediary transfer unit 5 as
the intermediary transfer means for transferring the
25 toner images formed on the photosensitivé drums 1 (1la,

1b, 1lc, 1d), is provided. The intermediary transfer

unit 5 comprises a driving roller 56 and a follower



out contacting to all the photosensitive druns 1 . By
applying a voltage to the primary transfer rollers 58

W@ 2@a/0788b, 58c, 58d) , the toner inmages are PCT/JP2007/071674

transferred primarily onto the transfer belt 9 from
the photosensitive druns 1 . The voltage is applied
bet ween the opposition 59 rollers disposed in the
transfer belt 9 , and the secondary transfer rollers
70 to transfer the toner image fromthe transfer belt
9 oniderht7r ecdr divighem erdrgir iSes Bagir ipeetosansistieve
drum1 is rotated in the inmage form ng operation and
t hsodrarp15Bs (ehar gell, BhFf oPPdly BECTHET e dilRy _
roller 2 . Subsequently, the photosensitive drum1l is
seP@ELFvenyCrRp®ERdt Wi %lliﬁetﬁﬁléo‘é%%l‘?fh%%th‘fﬁ dmm Ig £ Qi gRFD

n electrostatic latentlina%e §s fornmed on the

&t ent

EESPigéns?ngﬁnd?ﬂﬂ?il?gTﬁ% | RS S eVl oped
th | ppi I ] 25, i i |
it AT S AR NI T e D A

< ! et | : I
LT DB B g, s O

secondan ¥ § {ansbeeneRs! b ophaher el b ORROS MY ¥9ld HFried
59 and the secondary transfer roller 70 are opposed to

eaplitobbREaWt {Ag' tHeall ansé ephbedbiedsihierehtumeent . Any
i mge transfer bias voltage Is applied to the

seapplglipgt sansiesge otdethdOpt tmir@nsfaisfide eciondarss
col or devel oper images on the transfer belt onto the

10 r e¢6B8ei ng8hmt e8cal 5&i) , Byhe ot oige s oimage| are i tsayes ferred
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formed on the recording nateri al
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
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 .
-uniformly by the charging roller 2. Subsequently, the
photosensitive drum 1 is selgctively 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
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



S . The recording material S which has the forned
color image is heated and pressed by the fixing
wW@eosioa3i74, so that the devel oper image is fiR&HIP2007/071674
Thereafter, the recording material S is discharged to
t he di schargi ng portion 75 by #dghe discharging roller
72. The fixing portion 74 is disposed in the upper
position of Main assenbly of the apparatus A .
(Process cartridge) Referring to Figure 2 - Figure 4 ,
t hehpr oppesivarteidge 79 ofind hilse esdrorn @iy Wians s
described. Figure 2 is a major section of the process
caFPiigge’? ARECAPROREAI HQ $HE devre ottt Hetitiamsder

toner) . A cartridge 7 which contains the toner of the,
VoPEbh BofBPrEREEUTERT ol FARE i ABGHEh R Ao EOLbAGE 15

CongPIgRar ﬁ@ ‘55%\%%8?%%{%3%9 E% Frrpe st
SRS LR e Bl gk fol 5 crae e s
'ngkggggeg gégg18 t&.gﬁe(ggaeagfﬁgiﬁ%ﬁ?rfﬁi”Sﬂ?B@fBB§Bg

frame, an evel opi ng unit 4c, 4d) as a

seggnd;f 8By THEGEr UM HBthedBorh St S Ovd S8kl Mid Mndthgrial
phot osensitive drum1 (la, Ib, Ic, Id) , and the

char giTige redd@Fd nd 2t .a126 wid)chamd st heeclfeamedgcolor
menber 6 (6a, 6b, 6c¢c, 6d) . And, the developing unit 4
i sipagei dedheatbdaadevetrepsed byl ties 26:indhearummuim4,
26 includes a cleaning frame 27 and the photosensitive
10 drem thas tbeadabeyopeunimalge ois 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.

15
(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 containé the developer (hereinafter, toner). A

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

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



it through a drumfront bearing 10 and a drumrear

bearing 11 (Figure 3 ) . The end of the photosensitive
wolewsi012488 provided with the drum coupling 16 BemJIR20e7/071674

flange 85. Around the photosensitive drum1 , as

menti oned above, the charging y0ller 2 and the

cl eaning nenber 6 are di sposed. The residual toner

renoved by the cleaning nenber 6 fromthe

phot osensitive drum 1l surface is let fall in a renoved

t ofiersthdmbee, 27ad A develogifioreeitsdt fansmht edbt otd)

the drumunit 26 froma main assenbly driving notor

(uaghamﬁpcagdafdameingﬂybui@eqtyéixﬁéilﬁh@rOVlded with

phot osensitive drum11 is rotated correspondingly ta

t hehEnRGEtPEERFAGI BB oh ptdcelR: The %%b«g?%ﬁ the

|1 21 t at apl ted,t h I ' f e 27
| FUAGA TR TEALRS| A 201 | £ bRSH | PG 9T . C14aT
: d b h [ I [ nber 46 t d
5 PhBSBROT oenErc | 08 Pam 10 - by st Y Lo e S eed Ry
th hot Lk T | it 4
cott PRed A detb Botnarer e B8 LRy B Contact s wi th

t he phot Oslgpegiélidfr’? dArumzl angdi®idotatadaninyhe rame 27

di rection arrow B, and a devel opi ng devi ce frane

31aBertﬁepgﬁatbgengme;d@vakgﬁingigofé@étggﬁyﬂhﬁunted to
developing roller 25 is rotatably supported on the

devel epirBggedi aeuhraren8lbébronghl@ and a drum-rear
devel opi ng-device-f ront bearing 12 and a
10 devebapinngideviFcguread) bedthaerkB athitdte ahe trsemsed itve
the respective sides of the devel oping device frame 31
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 rotafed
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



(Figure 4). A toner supplying roller 34 rotates in the
direction of arrow C, contacting to the outer

w@esosprasy of the devel oping roller 25. A devebPOpirmo7/071674

bl ade 35 regul ates the toner |ayer thereon, contacting
to the outer periphery of the geveloping roller 25. In
the toner accommodating portion 31la of the devel opi ng
device frane 31, the toner feeding nenber 36 for
agitating the contai ned toner and for feeding the
toneilén Phewhbdokrceupptys ngitlol tlee Bdotissgrom derl. drum
Figure 3 is an outer appearance perspective view of

t hé pndcéssrehateddige 7he dheedeven opf i tB4 4rd a
rotatably nmounted to the drumunit 26. A front
suppvelPRgnGi Acvicantirane edl SQPpRRNG i 85 whi ch
are press-fitted. in the cleaning frame 27 are aged
i NE8VERRPhAAGF AYLABI €2- 15&%#&"%’&&’%@%&81 et 29918

devel opi ngdevi ce- front bearing 12 and the .
de¥aF 8bFRGY aBVPBRE | Brobea? g 13 By BT €5, i 31

CoYBEERLRPR B bafob Pab oA BOLYe SRR UL B APOM. dF

e
axi upporting pins 14 e ‘¢l eani ng

T ABe 2LpLRLOHLE; 2. T ;ﬁgﬁpgﬂ% 15 &7 45 mavided co
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front bearin a drumrear bearing

11cf0r rsupReLt{89st fes PHPt O5ENGE Té VoL tidrady 1 & at ahhey .31
The drumrear bearing 11 supports a drum coupling 16

SOQQQ?EEQ W t h A hehotagansjitieddnen B4 rBiaites in the
rumfront bearing 10 supports the flange 85. The drum
codpkebgidh bransndésCi heombdatimmato drhevimgedor ce
(first rotational driving force) to the photosensitive
dr peripheom thethai developing roller 25. A developing
blade 35 regulates the toner layer fhereon, contacting
to the outer periphery of the developing roller 25. 1In
the toner aécommodating portién 31la of the developing
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
is 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
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).



assenbly |1 OOA of the apparatus. The developing unit 4
shown in Figure 4 is urged to the drumunit 26 by a

w@e@ss71glL spring 38 provided in the devel opi ngPOBYIR20€7/071674
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franme 31, and a tension spring (unshown) provided in

t he devel opi ngdevi ce- front bearing 12 during the

i mge formation of the process cartridge 7 . The

devel oping roller 25 is revolved by the pressing
springs 38 and the tension spring 39 about the holes
123handlddaning fheneedel opipwpdeddd evifthy ghtdiysarfinegntl 2
and the devel opi ngdevi ce- rear bearing 13, so that it

i sbeantagt &8 a0dtdhed BB ENNIF A Urim P qupRerting
cont act t%pe devel opi ng system whi ch eff%cts t he

delBf ophehesanthttFie LoHE abtr Yt vaRhy t hdhe drum-rear

hot itjve drum 1 the_devel opi |l er 25, .t
" SPRRE Pt b THARCTTS DHOTURGHART VS ol Tl PIE S5 1Gh i
mepber the_devel opi ILer 25 | | astic

rebr oA ahp e e SEFTE BBty o 2an S g Ra%, BRpking 10

m’é‘&%ﬁﬁgﬁs and FHppy dave e 5ol @ﬁg;sggrﬁgt h@ye&?ateﬂgts

resi erial coattng thereon in co Ion O

chapgi PG 2PPLh SRt PNy PEPPESEde t O e tafeltickRA IdBGa ng
formng operation of the process cartridge 7 will be

desgr&8pdt § FgeIrShdt ddeh & e drum -1 ihein the: inEge

information is supplied to the i mage form ng apparat us

108sséhiel yrai domSSENMbhy alspadargasot or (unshown) starts

the rotation and the rotational driving forces is

transni t t Gthet detvied ophiogosensi #i gbown 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
the process cartridge 7. The developing roller 25 is
revolved by the pressing springs 38 and the tension
spring 39 about the holes 12a and 13a of the

" developing-device-front bearing 12 and the developing-
device-rear bearing 13, so that it is contacted to the
photosensitive drum 1.

| In a contact type developing system which

effects the development with the contact between the
photosensitive drum 1 and the developing roller 25, it
is desirable that the photosensitive drum 1 is a rigid
member and the developing roller 25 is an elastic

member. This elastic member may be a solid rubber

monolayer, and it may have the solid rubber layer and



drum1 , to the developing roller 25, to the toner
supplying roller 34, and to the toner feedi ng nenber
w@eosh3char gi ng bias voltage is applied to tPEr/JP2007/071674

charging roller 2 fromthe main assenbly | OOA of the
apparatus to charge electricaljy the surface of the
phot osensitive drum 1 uniformy. Corresponding to the
i mage i nformation, the exposure is effected by the
scanner unit 3 , so that a latent inmage is fornmed on

t he photiosmaterige deaning. thaeeonnen ¢ongideraineon of
accommodating portion 3la is fed by the rotation of

t héheorbrrpéedi AGPHEABEEOBEPTOPEAERY t BRIk UPPISA ng
roller 34. The toner_ supplying roller 34 rotates to
suppl y theTheoﬂériaqeo fr&ig @rpe&é‘ﬁlﬁﬁlero;f Pet ﬁéocess

I ??c%%'@? Eﬁﬁné?'a'sgészbm S9eFoo! i B
d
e SF%S?W 581 & ?r%anf*%@énelsi%%ﬁede ré’Lt'heé lzage
5
evf% RHB gppg gEag 16 on{:fngemgﬂ#ltgggeﬁﬁééc@rﬂp:{ﬁ%g\g)tor

uns he mage rormn ar at us

By %wsﬂgm SEQEtgl @ﬁ&r%%gﬂsmgﬁ@nﬁhé nBge. f Qsded on
e photosensitive drum1 is devel oped. Here, the

de\ae»lle}@hag £bokk8r 125t kanpnovi dedt oppRsSeshdtoddsitive
phot osensitive drum 1l . The developing roller 25 is

codraat ed te the pbotdspnsytrweldrund l b dtiteviedrons
the electrostatic latent inmage fornmed on the
10 phetppéysnyi veldeundi, . agdethabhentéwer nbesdimy member
process cartridge to main
36. The charging bias voltage is applied to the
.charging roller 2 from the main assembly 100A of the
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 iatent 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 roller 25; The developing bias voltage is

applied to the developing roller 25 from the voltage

source portion (unshown) provided in the image forming



assenbly of image form ng apparatus) Referring to
Figure 5, the nounting nechanism according to this

weedpsaiaaent , for nounting the process cartri dgeCTJpr2007/071674
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the apparatus main assenbly 100A will be described. In
Figure 5, (a) illustrates a sjpate before the setting,
in the apparatus main assenbly. | OOA, of the process
cartridge 7 . In the state of (a), the process
cartridge 7 is nmounted in the direction of arrow E

t heppglmaansopéi. ngB B2Zéo mopvvaded hian e datomtstsitde plhacet
82 of the apparatus main assenbly I00A In that case,

a duiade pormedn oR7Ehiendgitalskeyspitaviededuinn 1t He developed.
cleaning frame 27 of the process cartridge 7 is guided
onHgrRai ﬁhasgéwsﬂypgugdéogb%e?fv 81 pPBRY Herd | pPRIRed to
mai n assenbly |1 Q0A of the apparatus. The main assenfly

gui-B& ﬁﬁﬁﬁ@?ggleéV?hgrﬁﬁuhtirﬁfﬁnﬁﬁﬁﬁlQRﬁn9ﬂ§ Phg<> 1s
th i dge 7 di tably . Fi 5

(05 PFRGEERat Be PRoLGPAPESSRET Bt RO TBlnt | H6" of (ope
PrOGESTIGALLELARe L ocLhe pRaralys,ImLg, spemdly

i STconpletrng. provi ded in

'thFRggggeﬁgﬁggg%ydgggxqpf the apparatus is provided
W

an inclined portion 8la inclined upwardly toward
downstreamwi th respect to the nounting direction. The
cleaning frame 27 is provided with a downwardly

i ngMieaBEnpeft f6R RSGnt Ing§Np HPSE § €ada £hei ddd ht & espiact
to the nmounting direction. When the process cartridge
7 bssambhbtyedft ambbe forming apparatus)

Referring to Figure 5, the mounting mechanism,
according to this embodiment, for mounting the process
cartridge 7 in the apparatus main assembly 100A Qill
be described. |

In Figure 5, (a) illustrates a state before the
setting, in the appafatus main assembly 1OQA, of the
process cartridge 7. 1In the state of (a), the process
cartridge 7 is mounted in the direction of arrow E
through an opening 82a provided in a front side plate
82 of the apparatus main assembly 100A. In that case,
a guide portion 27b integrally provided in the
cleaning frame 27 of the process cartridge 7 1s guided
on a main assembly guide member 8i provided in the
main'assembly 100A of the apparatus. The main assembly
guide member 81 is the mounting member for mounting
the proéess cartridge 7 dismountably.

In Figure 5, (b) illustrates the state where



apparatus main assenbly |1 COA, the guide portion 27b of
the cleaning frame 27 rides on the inclined portion

WwW@1@g/0z23d1 t he i nclined portion 27c rides on theCTaR2007/071674
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assenbly guide portion 81. By doing so, the process
cartridge 7 is displaced towarg the internediary
transfer unit 5 (upwardly) . In Figure 5, (c)
illustrates the state where the process cartridge is
nounted to the main assenbly |1 OOA of the apparatus.
Whehet heunbimy i ¢f operpreoopsofcare ptatesstcdma i dge 7 -
is further continued in after the process cartridge 7
noeEBatrawas dnahe apserhRdi BYYA tiafeleningd s IThehe

PG D HL PR AV S B s
(1<aPRETSLUS, 80 PESCTOLIGL 0N B 401G S LD o
| B9L18:B0RALAL 5,109,018 L L o IRy e
CoRLaS HoifeLhe BogkoplseoedmRIOS Ay ovdalann

byg&@@i@éﬁs§iﬂﬂ SPELPEwRdl Pthct e s FdFi dGe 27¢ in an

positioning portion |ib provided in the upper position

of ypherdaMmepeakibeartggedd €ONtBEmod: ifte dinddt ngn.
portion 83a, which functions as the main assenbly

powhthoBhB8gppotésoncapt ritige rears shaentpratte 8he by

whi ch the process cartridge 7 is positioned relative

t oapherapparmtis assemasgeh®lf, |1OGA Junidheograrosigdd of
the cleaning ffame 27 rides on the inclinéd portion
8la, and the inclined portion 27c rides on the main
assembly guide portion 81. By doing sé, the process
cartridge 7 is displaced toward the intermediéry
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 cartridgei7 is further continued in after
the process cartridge.7 moves tqward the intermediary
transfer unit 5, the abutting pqrtion 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
the image forming apparatus 100 completes.

In this.state, a porﬁion—to—be—urged 11a of the

drum-rear bearing 11 contacts with the back pressed



In addition, a portion-to-be-pulled 10a of the
drumfront bearing 10 engages with the pulling nenber
wQopiomqBtded in a front side plate 82. The pul PCTEP2007/071674
menber 93 is upwardly raised by a tension spring 94
provided on the front side plate 82, and by doi ng so,
the portion-to-be-pulled 10a is al so upwardly raised.
And,- an abutting portion 10b which is cartridge
positioning portion for-the drumfront bearing 10
conembes Pd previdedohnnghporedbns B3 Mkaleh §5 t3fe that
mai n assenbly Eositioning portion of the majn assenbly
frdft 18 HEWAFALE B2she® PRathe her §F dEeEsSREMY | Hge 7rds
is positioned relative to the apparatus nmai n, assenbl
| i RAFRELAFBNPOST HEOPANY BADWAOR n{ﬁ? gPEﬂF%VJé?e,gtJHé the
abutting portion 83a substantially has. V. .
coHPPﬁﬁrBBFb 198n4 cgﬁ?agfgmfﬁe?ﬁeb%% 119 oht ngP SR E e
lib of the drumrear bearing J11.. T r.ont ;
* pesPingPioc BYobPFEROMRE e ity T 18 thgpate

1S5V PO e 0 ok e ool eece

prayi dgd |Aithechboptostds phateidde RelatpdditDoned
positioning, it is contacted to the drum positioning

poktiani8ibtwhteB hppprevidedain dHeehs Dynt1GoAel pl wie

82 and which has a substantially V configuration,

si mehar kydeo the case of the drumrear bearing 11. The

pressure required for the positioning, relative to the
10 mai n assenfsl yadd3®A af, tehecapianattes begbulieddddm Plofhe

bearing 10 and the drumrear bearing
drum-front bearing 10 engages with the pulling member

93 provided in a front side plate 82. The pulling
meﬁber 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 drﬁm—front bearing 1b
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 cartridge 7
is positioned relative to the apparatus main assembly
1OOA in the front side.
As shown in Figure 6, the abutting portion 83a
subétantially has V configuration; and contacfs to the
25 positioning surface 11lb of the drum-rear bearing 11.
The drum-front bearing 10 is pulled in the direction

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



11, is applied in the direction of Arrows P and R
Therefore, the process cartridge 7 is positioned,
wo008109248he drum front bearing 10 and the drunPCBEaR2007/071674
bearing 11 which support the photosensitive drum1l
rotatably can be correctly posigtioned relative to the
mai n assenbly |1 OOA of the apparatus. In addition, the
cleaning frame 27 is provided with a boss 27g which
functions as a rotation stopper for the process
captiiddel@aonf t hlee sidensidra deamnidnd hd ds$hg7gulling
engages with the rotation stopper receptor nenber 51
priovided PA Prevagpdr bt ushend rPls sefft P hateA 8 2By doi ng
so, the rotation in the apparatus nmain assenbly | QOA
of R?ﬁ@tb%cte%sp%ﬁwraﬁégv s Yot RIS SFdr° drum

under st andi the d th d
enaaa%m;%%?&%ﬂr%%g ST #?’”S%Vr %4 T eront
ani ween ph \prun1and

Sdeng%pP;%%?o ?er |hm%V%§g¥§50ar 3§%} é?e ring to

Fi WESH -t
onaphEadure LG Poi S PR r‘%‘e{[éﬁ%ng i B
thSeQEQH§S§1caﬁﬁﬁi%Q%é%dQQ &%@%1%@@0@b¥eﬂhembbg19§on1ng,

descri be In Figure 7 , the image form ng apparatus

100 { HRSHEOWRY EBe PhOMh Osk bt Ty a1 (BQaGET dTRITRepaatmsg
predeterm ned position with respect to the

| oagi tndi aalmdf rect i davind MO prrot edse chrdm-mge bearing
The devel oping unit 4 of the process cartridge 7
10 rete ves appbied im thelidiectdoiorofofarkmwws fE @gna ke
novabl e spacer nenber 8 at a force receiving
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
15 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)



portion 31b of the devel opi ng device frane 31, so that
the developing roller 25 is spaced fromthe

W@b@BosHBEsI tive drum 1 (spaced position) . As BODIWROIT071674
Figure 8 , when the spacer nmenber 8 is noved in the
direction of an arrow S and it, i sengages fromthe
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 Redeas itRp tand’itBereof’ t-h&@igure 11, a spacing
devel opi ng-devi cefront bearing 12 and the
demetbpnngmdeeteeenethe bphetagensit Bje dbiwy soand Hehe
devel oping unit 4 noves to a contact position, and the
dedevepPagneorPetep52anént ke prbeesThsFa el et Lhare
contacted to each other. The devel oping unit 4 is
geFﬁFﬁeGmPﬁdﬂﬁ%n§pHééH BesierehtBtd Fi dir & LB dpt the

uring the image fornmpg o atio by this spacing .

5 st ABedhr E°T By o?ﬂ@agﬁFg?hggén%Vﬁgm%%g%ol?rﬁf Yﬁi%éJWlth
quality attributable.todefor L on. t he v j
roPIéPXEermg SFeéséa.a(E§$gH%%ﬁﬁH%£eJ?%%ﬂggggﬁgt?gn
noydipg e .erc%eFEQH%Etgdihng&{f"é@@i&b%f Niid ghrodade
bef ore nounting the process cartridge 7 to the main
asgaphly dhOOA, of r ey ARPAS AP (B 1aREe ) he Pt IRisS
state, thée developing unit 4 1s provided with the
spaeethohding peEbercb4al ObrEet ahnh NG ther taved O Npw N

unit 4 in the spaced position by process cartridge 7
10 al gremSenhthabvhbeesppaeehohdiningr ngnbera 6o tockseadithing
the hole 27e provided in the side surface of the
cl pamitignf Bakveo27the 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 quality attributable to



w@omsi7aal of t he space hol di ng nenber 64 at thPGT/IR20€7/071674
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to retain the developing roller 25 in the state of
bei ng spaced fromthe photosensitive drum1l . The

i s an engagenent position. As shown in Figure 10, when
the process cartridge 7 is noupted to the main
assenbly | OOA of the apparatus, a main assenbly

rel easi ng menber 65 contacted to the space hol ding
menber 64 is provided in the apparatus main assenbly

| QDAf o taetibat ef yt vef dees Idwi ppy acekkecal tird dgppkdssed.
positioned by the nmain assenbly positioning portions
82b and 83a (Figure 6 reference) of the main assenbly
| OOA of the apparatus, the main assenbly rel easing
nmefibeve b6ptoat AeY 5C $¢Pa Fret spacko Wbl MERSer 64,

by whi ch the | ocking _between the space,holding ngnEer
64 and t h&lwore PreélilystgpéasedheTheIpdeitt PHATEBF PERBTS

spacehol di ng nenber 64 at thjs ti is the releasin
porgw%hr}gvﬁ%ﬁ Pﬁ%C%fo%c%ambﬁ?% Tiberip4q i aseetbly
re ed,. |t enables, the devel opi rol lLer. 2

cohd BBt OF ot b  BRBTSEanal (Ve Grtht 11 fisarig e the
howey i t he. st at . ' A
oY ELop Lo 081 S1 8120 MELFLANE prORens oot den
t hﬁeﬁﬂé‘feg4 Egbere8a P Oyl detl | e bEopBl ) @sendl sh HPRA
of the apparatus contacts to the force Teceiving
$0§£5§8d3%_8sinbﬂebﬁeyﬁé@@éﬁgcﬁﬁwiﬁ@gé ranel e (F gl

). For this reason, even if the process cartridge 7

i StReUBp&Let Rol Henganemass edb| Yod IGOADfh tites applar #iles,
and the space hol di ng

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 holding member 64 at this time
is 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
in the apparatus main assembly 100A. Immediately
before the process cartridge 7 'is positioned by the
main assembly positioning portions 82b and 83a (?igure
6 reference) of the main assembly 100A of the
apparatus, the main assembly releasing member 65
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



menber 64 is released, the developing roller 25 is not
contacted to the photosensitive drum1l (Figure 7

wo efoseaase) . Referring to Figure 11, the rel eBST/mRR007/071674

nmet hod of the space hol ding nenber 64 will be

descri bed. As shown in Figure s34l (a) , the space
hol di ng menber 64 is provided with a boss 64a. The

boss 64a is rotatably supported in a groove 31c forned

in the devel opi ng device franme 31, and it is confined
byhaldonfi memgepoffi @an d8bs of indel sittee corderastigig An
engagi ng portion 64b of the space hol ding nenber 64 is

| opkeditwpnh ARl Elpy sgaasyingddiing megbeite&di Ag Feamesed,
27 again. Wen the process cartridge 7 is, in this

st Ateenabled thetAevel PrERY ofPb¥ehr¢dWr E CoEhdvih Ghe

Figure 11 the majn assenhly rg]easing
Hrh

b) ., 6
isPPﬂE%F?%él%hY% SR hbt e NOEE ° |eéf§ﬁi'ng%fn?§:‘fes‘?ate
27. Th i bl i nber 65 t act
2T dng PR TR TRl PERL00 TEIEt % 60 2 1

nb t
et SR e L S P g L T G L
g;gggvggedA§nSPH%2%éfnFégyéﬁbﬂ§-ﬁ@@A’ofrEhék%5%é¥HﬂU%

ice frane 31 ones novable in the direction of

Ar EBWcbcB9 thaththeo£88t Bste PRINR L HIIOAUNSIOWY the
phot osensitive drum 1l and the unshown devel opi ng .

‘robhkee13ping esabtedrrMien3t herigmge Tor mfeg apdsatieason,
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is started by the printing signal after the nounting
operahi Of the process cartridge 7 is mounted to the main

assembly 100A of the apparatus,.and the space holding
member 64 is released, the developing roller 25 is not
contacted to the photosensitive drum 1 (Figure 7
reference) .

Referring to Figure 11, the releasing method of
the space holding member 64 will be described. As
shown in Figure 11 (a), fhe space holding member 64 is
provided with a boss 64a. lThe boss 64a is'rotatably
supported in a groove 31lc formed in thé developing
device frame 31, and it is confined by a confining
popﬁion 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
the direction of arrow E, as shown in Figureill (b),
the main assembly releasing member 65 is inserted into

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



conpl etes, the spacer nmenber 8 (Figure 8 reference)
nmoves in accordance with the devel opnent operation
W0 200807243i n the direction of arrow S, so thatPChar2007/071674
force receiving portion 31b and the spacer nenber 8
are spaced from each other. Foy; this reason, the
devel oping unit 4 is noved to the contact position by
the elastic force of the pressing spring 38 and the
tension spring 39 (Figure 4), so that the devel oping
r oklseem3yi sebeaaght nenbet heS searead s vk che Hepace
devel opi ng operation is possible in contact wth the
phbrddénsi memeedr iy 12ndVHRA %h@C%ewei%bm%gmﬁﬁé%%tﬁ%n

conpl etes, the spacer nmenber 8 is noved i .
di rekefes aPoufr BRENPBFSFPgar eS9 ¢ 33 ‘hdth? A g"s,ofcﬁlé“g

e i e WA T

tt

ToTS SR LI S e
e A L

un%&r%wcﬁns§e£ﬁ8E easi L¥nt Bet SPaeh 8&n afkle CONS RSN
states between the photosensitive drum 1 and the

deyeloepisBa sh @k ker d2Gm FoantihtBer €as06wn t ieveBd®Imamt i on
of the elastic |layer can be prevented even if the

matrenilak 0b tbeeabkBstdc | ayer of the devel oping roller
25 is selected severely. (Spacing nmechanism for
10r enmount i ngilodn prioceissage 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 elastic force of the pressing spring 38 and the
tension 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 Qith.the
photosen81t1ve drum 1.
When the developing operation completes, 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 31lb. By doing so, the

developing unit 4 is moved to the spaced position, so



cartridge) The description will be nmade about the
operation of the spacing nechanismat the tinme of
wWORWANT2AgL agai n t he process cartridge 7 havi ngpONER2007/071674
been taken out of the main assenbly |1 OOA of the
apparatus, to the main assenblys | OOA of the apparatus.
The space hol ding nenber 64 is released fromthe hole
27e of the cleaning frame 27 in the process cartridge
7 having been taken out of the main assenbly | OOA of
t hehappahat psotpeens ht sve edsan, 1 tared deve| dpiaiPrimia 4
is in the contact position and the photosensitive drum
1 spdleke28evtbopPhged of F@R 2CR oPERE - t FP&cRPEECRBE

(Figure 26 (a) ). .In addition, when the proces
caf ?Fﬁgés7m?é“ éﬁﬂ%ﬁt%@c??%wﬁT¥%Pgmﬁ?ﬁaﬁggﬁb qmﬁﬁ&on'
f th h f
?heél EC?PE% CRAYS ﬁ%&@e?ﬂo?ﬂ%”%d%ﬁ%ﬁﬁé?ﬂ £8%00 has
hed. F th Fi 7,
s Do b PbE D L O SRS P P L
Spesﬁgaeesgfc 85 b0EySLACEe BIBELsEhd feifk [im 1 and

posi ti on con to t € spacl ng orce recel ving

poEBé°8e3%?op¥%8nr5b§ePr9§es%kﬁaﬁﬂﬁk99%a%ohs ¢gaount ed
fromthe main asSsenbly |1 OOA of the apparatus with this

st abeoehat henf 8ECEnaPPL ¥s00c PDEYEONcdn , bd herdlauplcapidign
unit 4 is restored to the contact position as shown in

Fi gdr eee2ffatayriandoR7tf@)eladthni ¢ ehoykat i o1y e developing
t aken-out process cartridge 7 , it is required to nove
10 t heodléeel dpi hg salécdedosehersbnaced position again.

(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 éf 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



Referring to Figure 24 - Figure 27, the structure for
this purpose will be described. As shown in Figure 24,

wor@ang42b and Figure 27, the main assenbly | ORET/oiF2001E1674
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apparatus is provided with a nounting opening 87 for.
permtting nounting the process cartridge 7 .
Furthernore, the main assenbly | OOA of the apparatus
is provided with spacing guide portion 84 for
contacting with spacing force receiving portion 31b
preWedEdOPh@t@@r@@he¢opmﬂgeuﬁ@ImIPQﬁaHHﬁ¥%ﬁQﬁm%Qp has
cartrldg . As shown in Figure 26 (a) and Figure 27
(apeenbeint ehedt erfHy tHe priocess @ar O&@el? HEYK& -
assembl y | OOA of . the appara t he devel o it 4
I PnOFHEE COnURCL BosT L Bh. CATRRTRGILI T e 4 e he
phot osensi tive, drun%l and_t he devel o nqsroll r

0

ﬁﬁEBﬁFﬁ PP ELRH’ ot RRr SPASCE BT Figur’d' 28'{ b)

en t r Lt d 7 . Al
asgg_ﬁﬁpl 'F(foléﬁo?cfﬁcra g%pgr?%t%égc %n%%?cd% péoér]etell%r%{gm
ngXkQ?Qn hegh?%?gﬁﬁi éégé(éé%@yl@%éfﬁaQ% %%mb%nted

noun ed t e nal ssenb Yy gui de nenber

pr @Ybﬂeghénméf'ﬁ 588 ssetbby & OOl afdhier ANPAr@LuS this
And, the spacing force receiving portion 31b provi ded

i Nnsthecdeyet BRI NPréeVvhppl §iagepddt Lomt@ctishd adéwel dpiady
bevel | ed portion 84a of spacing guide portion 84. As
shawati n Fsgueet@bed cloande Fegur&cR gt jomben shhwen in
process cartridge 7 is further entered, the devel oping
unkEtgdrest a6esa) nahtie2di (et i odm ofempundwnd dhsurkd keeout

process cartridge 7, it is required to move the
developing unit 4 to the spaced position again.

Réferring to Figure 24 - Figure 27, the
structure for this purpose wiil be described. As shown
in Figure 24, Figure 25 and Figure 27, the main
assembly 100A of the apparatus is provided with é
mounting openiﬁg 87 for permitting mounting the -
process cartridge 7. Furthermore, the main assembly
100A of the apparatus is provided with spacing guide
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
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



axis of the back supporting pin 15. By doing so, the
devel oping unit 4 noves to the spaced position of

W@\2008M7431 so that the devel oping roller 25 spRCEIPHOTNTICT4

w

t he photosensitive druml1l . As shown in Figure 10,

when the process cartridge 7 has been positioned by

the i mage form ng apparatus 100 nai n assenbly, the

spacing force receiving portion 31b is contacted to

the spacer nenber 8 disposed at the downstreamw th

r espetactotbheambuathag. dixectiioom ofn thgwpadinggui déen

portion 84. The developing unit 4 is in the spaced

poshei pmocasehagreasageandisheperbed tmetievied bpi ng

roller 25 can nount the process cartridge 7 to the

i magecieLii A§OAppar Bhes2RPBT ARRF akRenBiide PRt e 270

state mai ntai ned spaced fion1the ph tosensi%ive ynll
PROVRASIcABeThS i BaPERLEOR 1B Y OUF AL &t T AEE rehm S

f the f Vi ti 31 | at i to.th
modthg TARSER, b bRerRei by Bescto s, S AT NIE 4

cont i : . ! . h (i .
CoP:bUEY 90 8L RELETLELLAGLY, Hiohri roHE: i i
no to e b act Lt i W j [ '
o] Ochhe 2P 36T SOESLL L Qs MAORL LR85 914
devel @Rkndek el bBin§UARPL & NPr BRE t B ONCSREa Eey et ®Pi il ined
drive force input portion in process cartridge)

Rebereilngdt poFtgonesda of Fspacendbguidle gesciomtsoOn As
wi |l be nade about the supporting structure for the

10.st shotvar énofitheed2Gel opi agddFigere 27 (b), when the
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process cartridge 7 is further entered, the developing
unit 4 rotates in the direction of arrow J around the
axis of the back supportiﬁé pin 15. By doing so, the
developing unit 4 moves to the spaced position of
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 been positioned by the
image forming apparatus 1b0 main assembly, the spacing
force receiviné portion 31b is contacted to the spacer
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
vthat case, and therefore the developing roller 25 can
mount the process cartridge 7 to the image forming
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



force input portion, and the developing roller 25 in

the process cartridge 7 of this enbodinent. Figure 12
WO kdoastat es one | ongi tudi nal end side (rear sPABYP2067/071674

the supporting portioon of the developing roller 25. In

Figure 12, the developing rollgr shaft 25 of the

devel oping roller 25 is rotatably engaged with the

i nner surface of the devel opi ng-devi ce-rear bearing

13. Between the rubber roller portion 25g of the

devetepi hggr ppretoR53 Hndre het dew el @ pi gy -tV tdeara ear

bearing 13, a regulation roller 47 for regulatlng the

degiseChbioBonf athe PEOEHES p%t%%% N@ ,

the developing roller 25 en es wWth the de eIo |n

r oFPeﬁlgﬁaﬁtl%J RPbt bR BF §E 1o e"’(b’t}brtehe tftPéJ%wE ‘&ﬁjgf

structure Pg Egzs de of th one, | o |tud|nalt q can

of PREL48VeP Bpi 16 28 Eﬂé%%rl it he

AR TR e B g
Eﬁﬁtggggﬁbgpéﬁfggl rEPbﬁ port the other end side

eve ng roller shatft 25 rotatably. In this
enbodlnent an A dham coupling 20 which is a shaft
coupl i ng menber is used as the devel opi ng drive force

| NpgtrpeetikeB. oRefigvelagin® foOLEe st gy thidn
the structure of the O dham coupling 20 will be

desadi betle16ptngadyivadesstantdipgt goitthieorO idhamocess
coupling 20, the devel opi ng-devi ce-rear bearing 13 is
10 onchtréedidpele. As shomn in Figure 13, the A dham
coupling 20
Referrlng to Figure 12 - Flgure 16, the
description will be made about the supporting
structure for the structure of thevdeveloping drive
force input portion, and the developing roller 25 in
15 the process cartridge 7 of this embodiment. Figure 12
_illustrates one iongitudinal end side (rear side) of
the supporting portion of the developing roller 25. 1In
Figure 12, the developing roller shaft 25j of the
developing roller 25 is rotatably engaged with the
20 inner surface of the developing-device-rear bearing 13.
Between the rubber roller portion 25g of the
developing roller 25 and the‘developing—device;rear
bearing 13, a regulation roller 47 for regulating the
degree of contact, to the photosen51t1ve drum 1, of
25 the developing roller- 25 engages with the developing

roller shaft 25j rotatably. Heretofore, the supporting

structure by the side of the one longitudinal end of



conprises a driven side engaging portion 21, an

i nternmedi ary engagi ng portion 22, and a driving side
wer@agiangL porti on 23. The driven side engagi ngP@DIR20GI71674

21 is fixed to the end of the developing roller shaft

25] . As for the fixing nethody; the spring pin and the

parallel pin can 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

devBtopéenglopiherrshaér 25)is destmildesd.e priovilgeddaring

the driven side engaging portion 21 is provided wth

t heocbhphehens ary1 oAy | BreBi dem. tA Yiafkeqiomy Sy

of the driving side engaging portion 23 is rotatably

retBfRe@ai Yt Ak HbF eCUBAT 0P 1ANS EiRyalt Mg Hordn B udinal
SdbFBTHen T BPRPTS BT HOEHEE i S DI to

5 ol PRgoesd (Erbive 83 Fhnfeh Te e telng main
esently- TSkt SRR EE 8 Ban) BBBR R 20 wpicn

heg gi QaEBEEt Egﬁﬁlﬁgﬁﬁgﬁxﬁé’ypﬁ NGsSP 44 AWM deSyd ping

rotational driving force (second rotational driving

f opceyef FQPEL henpat npassesh! ¥ RPAArahgt ke apparat us kad
t he developing roller 25, permtting the deviation

betwgapet e, axhe of ribeunai of asise il gh e v gpners 20
coupling 53 and the axis of the devel oping roller 25.
10 Refveéil i hg HessetbédnalFon evaxnpf uRidguseabflinghef 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 éngaging 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 roller 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

1%9a of an engaging portion bearing member 19. The



wagewoBaca3per pendi cul ar to the direction of arrpeI/H20607/071674

A dham coupling 20 will be described in nore detail.
Figure 14 (a) is the sectional view taken along the

Figure 13, and Figure 14 (b) is the sectional view
taken along the surface perpengicular to the direction
of arrow !l in Figure 13. The driven side engagi ng
portion 21 is provided integrally with a rib 2la as
shown in Figure 14 (a) . A groove 22a is fornmed on the
i ndlet el as ide neraga i pard o2 2 3 arel preridest 21a and
the groove 22a are engaged with each other in Figure
13ihoegralbyeni th nthheomhieetior of3al rtiewd4c4 The
driving side engaging portion 23 is provided ,

i NeRGRACRYL Wt § iR B2 BECRNoNWS £ FRRATEL £0Up)L 1nga

groove 22b is forned in the internediary e [ )
poPeiHEDDe Hok HER [P PRI et GBS Ardve
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engaged with h other_far the t
G PERR B SO A 14 Rt 5. S gl 20K of the
illustrates the st t t i : -

el bREE, caf TGy et RN B 888y

Pr o §61£9-4 the axdalndi 4 egld an @ §nmd i dghe
ff f

end surtace of the driving side engaging portion 230

t heo £ dhase comp! 5 2 Ui e, 10y ther devel o RthURiatin
4. A centering boss 23c4 for alignnent (rotation axis)

reh 86éMe1{ 0100 SR theasgaiit i wevied apre de edupliing 53

projects I1n the direction of the axis fromthe end

surdaterofs5t heermitting the deviation between the axis
of the main assembly development coupling 53 and the
axis of the developing roller 25.

Referring to sectional view of Figure 14, the
Oldham coupling 20 will be described in more detail.
Figure 14 (a) is the sectional view taken along the
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.

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
the direction of arrow H.

The driving side engaging portion 23 is

provided integrally with a rib 23a as shown in Figure



driving side engaging portion 23. The one end side of
the axial direction of the photosensitive drum1l is
w@e@siogaat with a drum coupling 16 of a tri anguPEr/JRR00%0M1674
configuration. A guide portion 19b of the engaging
portion bearing nenber 19 is gi§ ded by the groove 48a
of a side cover 48 fixed by an unshown screw and so on
to the developing unit 4 , for novenent in the
direction crossing with the-axial direction of the -
devdl dping &ofterve522h ni ot fwmagbrids , thehe nrdnriagy agivde
engagi ng portion 23 is novable in the direction
cr e89RrAGNE Phrthendédel apinghanrib 423a Figdrehgq ggroove
illustrates the structure of the coupling provided in
t hé2haRKcaSBEREE] FOOA BRChhethppatat ushe ABOERMBRIAT i 1
Figure 16, the drumdrivecoupljng 66 ich is the
fit8e RaFRCEdeBnBEy2gFPYelt nghggﬁ?o menber for

transmtting th A f f th '

5) OOA88f X Lﬁ‘e‘lggﬁkbrperlif{ S, St BB e PR
provi wi th a.hal.e.66 ' | f
PLEELETInY) plofRgLe ROPRETLERD8S LOP. £EGGL 0P, Dirne

0opELapIRabneoUBLIg B3 Whbshcted! Beuerd Ot TRk (e

rive transm ssion nenber for transmtting

t hgiretatbanakedrbyinBg LRI €Re (88808dr FOEAL bPNBhe driving
driving force) to the developing roller 25 fromthe

maisA das eeghbyY nhOPAref ohhe3appatiaé usl dhsm peowp tetg we o h
hol es 53a-53c. The drumdrive coupling 66 is urged by
10a poessedgtoerher dévelepthgasnihed cofpreessican repliass,
toward the process cartridge 7 .
23c4 for alignment (rotation axis) relative to the
main assembly de&elopment 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 direction of the photosensitive drum 1 is
provided with a drum coupling 16 of a triangular prism
configuration. A guide portion 19b of the engaging
portion bearing member 19 is guided by the groove 48a
of a side cover 48 fixed by an unshown screw and so on
20 to the developing unit 4, for movement in the
direction crossing with the axial direction of the
developing roller 25. 1In 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

coupling provided in the main assembly 100A of the

apparatus. As shown in Figure 16, the drum drive



The drum drive coupling 66 is novable in the axia

direction of the photosensitive drum Wen the phase
walewsariden occurs between the drum coupling 16PEm@PW6071674

" hole 66a of the drumdrive coupling 66 at the time of

the mounting, to the main assepply 1 COA of the

apparatus, of the process cartridge 7 , the drumdrive
~coupling 66 is pushed and retracted by the drum
~coupling 16. However, the drum coupling 16 and the

holeupbanar écbwhiight igntbe efijagenmain whddertalch dt iner
by the drumdrive coupling 66 rotating, so that the

r otabinemaksdpnvinagbfor €eri sranamshiin@dthe dheving force

phot osensitive drum1 . The main assenbly devel opnent

coapl thg B3insapprgeblpylaOhrefsthg appdert T, taudte as

a conpressionspring, toward the process cartridge 7 in

t hehgitpeerpahipar driel Lwi e ho ¥ ARl asd av el ractobh of2 t he

hot iti d 1. , th [ nh
5 GeVBLopnBAE EBEpFPRGLES PE SEOREER- 15l het nErtpaiae
- nbly | f.th t i t hout. pl i th .
PR T S PR S AR RiBg 52 wnsen
dl&gCEhgﬂs Egngtﬂgﬁnmg%gémb%ged g E?Eﬁ%ﬁqy ion member
developnen? coupl 1 ng I's nmobvable only 1n the axia

di eect ikon,ex¢ept ggut{eiﬁggég!agﬂgﬁgi | 991§ O g tASr M | MEecond

transm ssion. e driving side engagi ng portion
23 randtt BaaMBHRi 3388 TEbYCEEVE OPHBN e ¢OLPb iy Bl ler 25

engage with each other by the entrance in the main
10 asgeshl yheOAin assembly 100A of the apparatus, is
| provided with hbles 53a-53c. The drum drive coupling
66 is ufged by a pressing member 77, such as the
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.occurs between the drum coupling 16 andithe
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 couplihg 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
v25 photosensitive drum 1.

The main assembly development coupling 53 is

urged by a pressing member 73, such as a compression



of the apparatus of the process cartridge 7 , a phase
devi ati on may occur between the projections 23cl to
- WQ3w8/0zxd1 t he hol es 53a-53c. In this case, therP€T/@®2007/071674
. ends of the projections 23cl to 23c3 abut at the
positions other than the hol es;;53a-53c, and the main
assenbly devel opnent coupling 53 retracts in the axia
di rection against the urging force of the pressed
menber 73. However, when the nain assenbly devel opnent
cosplking, 58owetdt ebeapdothes phasesidet weelmn prigg ect i ons
23cl - 23c3 and the holes 53a-53c align with each
ot Herecthennmienaissenpi yhdehel aphehtdorgtion &3 ke
advanced by the urging force of the pressing nenber
73PhphesppsiEévEoAEUR3Et tHPWENET rarfdia e o fe$ 8B4 Y53c
are brought into the engagenent with each other, so
t haPVREOEBRPEr FAYPHOBE 23c4S WAPRLFS thettnditihg
portion positjoning portion and the centerjng hole 53e
> WhPERCM LT ARORT 8T BROrBRERFS PRSI Y1 BTG BU e o
e”%%ge%c%" Lh ¢ ghd‘l’trQS{ioE[h&(?ééfnéﬁ?{%' Ik axlS); of
t he PlVlng si'deé engaging portion 23 and e nain

asgendly,dgvel pprente copupldng \-%gé A4 Aldsgreg yThe

projections 23cl to 23c3 and t hol es 53a-53C are

_ enaégggoﬁhéhteééﬁp9§ﬁgr5§yi§hﬁoﬂ@%ﬂea§§¥¥ﬂ&ﬂ’the axial
devel opnent coupling 53 rotating, so that the

r oatbenabndek¥epg HQEERgI BhéraoBatidedfd 0 the drive
.developing roller 25. Here, the driving force to the
10 dr umeébsmyescoupl i ng 66 and to the main assenbly
devel opnent coupling 53 is supplied froma notor
provi ded iWharheghe 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 cartridge 7, a phase
15 deViétion may occur between the projections 23cl to
23c3 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, 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 - 23c3 and the holes 53a-53c align with each
other, the main assembly development coupling 53 is
- 25 advanced by the'urging force of the pressing member 73.

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

brought into the engagement with each other, so that



mai n assenbly | OOA of the apparatus. One notor may be
provi ded for each of the process cartridges, or

weoomond4gl for a plurality of the process cart rPdy@007/071674
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(Operation of A dham coupling at the tinme of

devel opnent separation-contact,pperation in process
cartridge) Referring to Figure 17 - Figure 20, the
operation of the O dham coupling 20 at the tine of the
devel opnent separation-contact operation in the

pr ahessenaetrindgbost £Bcd ehbodi renthei £hgbeing portion
described. Figure 17 is the side view which

i | postitavesnghpostabe ahdr éheheedeeeliopi hglanbBe qwhisch
positioned at the spaced position, and Figure 18 is

t hés| 6agnsudisaabPsepembrrwWAPEht i PNLBYIr BPEE1PRea e apRgaged
where the devel oping unit 4 positions at the spaced
podiithofachs O8REwn | M Fi ke RTINPHAE ity T8 | er
25 (hroken l.ines) and the photosensitive drum 1
(bESREANA FGEF SPE°PANERECEFAPR qHePRY| ENFsmabBcaEsembly
frogmeach other, in.the._state ere the devel opi ng .

i LBt ke dnd SEhar AL BRe: (G I i Lons
SP3ae NL0bagsMEARCEn0%,81 oBY 55085 3Ragt 00 AULEEd with

portion wever, an arm portion 18a o urgi ng

megheh L8nwrhbghehs ﬁ\atiﬁréggems@%,l dEPE L BEmPHEVELEST DYy
the side cover 48 contacts to a locking portion 19c

(Fisgureth?)ingfl tbetengaghBgrpesatieonabeari dgngesbece 19s
By doing so, the driving side engagi ng portion 23 is
ur gednsmitheddicbeecheodefthepdhgeebibarof5arrow Q in
Fi gure 18) _ '
Here, the driving force to the drum drive
‘coupling 66 and to the main assembly development
- coupling 53 is supplied from a motor provided in the
main assembly 100A of the apparatus. One motor may be

‘provided for each. of the process cartridges, or

commonly for a plurality of the proCess cartridges.

(Operation of Oldham coupling'atvthe tiﬁe-of
development separation-contact operation.in process
cartridge)

Refefring to Figure 17 - Figqure 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.

Figure 17 is the side view which illustrates
the state hhere the developing unit 4 is positioned at

the spaced position, and Figure 18 is the longitudinal



crossing with the axial direction of the devel oping
roller 25. The contact portion 19d of the engagi ng

w@eoosiozaadbeari ng nmenber 19 is contacted to thePCDMR2aEY071674

10

15

20

25

portion lie which is the holding portion provided in
the drumrear bearing 11, so tfyat the position of the
engagi ng portion bearing nenber 19 is determ ned. More
particularly, the driving side engaging portion 23 is
positioned at the predeterm ned position. Here, a
contattopowhioh ilkusfrihes drien sieatre being e is
formed by the two surfaces which are in parallel wth
t hdedgilspdhgt helphdtpeehti ey eadruns 1SRFFH ROTSTIQMt e
t he shape of a Vv cqnf%guration. The engagi n port'gn
bearing néfberord dan FBgurst di'nedhen ds3FAPP PngPh er 2>
theaxi s of the photogsensitive druml, b ontactj.ng .the
endRGPKEpoFEFED %%ng?% RRAbRT N 17T M5 o tg%gaken

poction lie. Ln additjo the d b [ '
Ergﬁpgéa fhtegla §I3f?ﬂéaW%%§?[$%;{%S£ %ﬁ%ﬁtﬁ?ﬁ%ﬂﬁééﬁ
or IS rea , rivi id ' ipn 23
ropibdbry LE0EES: PLaCey Lo an L (e ORI R
g ' S o it . L b -
LR e i S S v P i
t NRcABRRr 8l Us rWB|, ChhPOSHAEORS §EdPOSHEt DoW MY POHowWeRer,

lib. Therefore, it is positioned with high precision

al sa eehapbyeibn 1H& @ri 6h&3dreing heemben B ly is a

devel opment coupling 53 provided in the main assenbly

| OBArefiohhecappapaing. pFoeided vomgtise deidngagiay 48

portion 23 of the A dhan1coup|in% 20 is rotatably
contacts to a locking portion 19c (Figure 17) of the
engaging portion bearing member 19. By doing so, the
driving side engaging portion 23 is urged in the
direction (the direction of arrow Q in Figure 18)
crossing with the axial direction of the developing
roller 25. The contact 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 of the
engaging portion bearing member 19 is determined. DMore
particularly, the driving side engaging portion 23 is
positioned at the predetermined position. Here, a
contact portion 1llc of the drum-rear bearing 1l is
formed by the two surfaces which are in parallel with
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



engaged with the engagi ng portion bearing nenber 19.

For this reason, in this state, the axis 23c5 of the
waleiosiomy3si de engagi ng portion 23 of the A dhaP€T/JP2007/071674
coupling 20 is shifted (deviated) fromthe axis 25k of

t he developing roller 25. And,,the axis 23c5 of the
driving side engaging portion 23 is nearer than the
axi s 25k of the developing roller 25 to the axis 53d

of the main assenbly devel opnment coupling 53 of the
mabRiassénbhy pOLosENs heliwppdrat us. by cottert ingy ddie
the position by which the driving side engagi ng
poengeaing perpassnt beaedny smemesr al Hose thlvks t¢rntagien
the process cartridge 7 enters into the main assenbly

| ORArbfofhélappatatdddiGkorenddge Srdoderity bRty 117 1s

th i nbl d I | ] .53. Alth h
R S R L R S S R s e e T
19 i i, | i t ) i . nb 18 h .
e e e
en : ng : S be |
TREPHELRYy "SbPeb BEGRLET e PR PSR oemi
b.eﬁ\e&nﬂgfggﬂbgg %8si_§1898&ax91€t§’ i Oy Ner SON AGH ROrdd QR

lie. Re ri o Figure 18, the still nore detailed

deser kRLi eRaW LEgbepiade. sYhen the maim assambly 100A of
devel opnent coupling 53 engages and rotates in the

dritvengpphdetepgrpioy posit don23thd heosit Mdmih@igertion
engagi ng portion 23 is correctly positioned by the
10 naildbas SEmdat ¢/f eyl op nientpasoiupldnegt 53 tas hiighl 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 23c5 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 néafer 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



descri bed hereinafter. By doing so, the contact
portion 19b of the engagi ng portion bearing nmenber 19

waepasoR4rom t he drumrear bearing 11 lie, i.ePCT/JP2007/071674
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contact portion. For this reason, when the process
cartridge 7 enters the main asgenbly |1 0COA of the
apparatus, the axis 23c5 of the driving side engaging
portion 23 begins the engagenent in the state where it
is shifted fromaxis 53d of the main assenbly

deweliop restentdypldevg 169meyn tt keudilshgnbé. dR ttowargh tthe
phot osensitive drum 1 side. By the process cartridge 7
f umeisers e ningg nior Givet kingagtiageporhéohebes F eug poenhen
23c6 (Fl ure 15) provided in the centering boss 23c4
and % ?t Higue&arg)l cofl shébel Péalaerm?@hgrp%%w%ﬂ

i nt he hole 53e contact to each other, so that

en@@lgsjzlélgle@r POLIRG PRETABYI REMBRTbLPWEEN }aieemﬁé%ﬁie
18 t t 1 ta wh th d t 4
1 oL B et PR FREEN 2o S0t
d b b h 3
o5 185 e o3 e oLioet ey gy g 1508, o

Ofbkﬁ&‘@ﬁyﬁk e@gl@0|ge o%%agﬁgﬁaES £58"E8§Eﬁc9t58£tlon

More parti I stance dl between the aXx
(ratat.ion aX|s) Ic of the photosensitive drum1 and
the axis 23c5 of the driving side engaging portion is

smal | er t hpatd Pei gl St ey Wize bed wedie t9t8 1axind deC deftailed
t he photosensitive drum1 , and the axis 25k of the

devielsepiipg ol el 12be madet hewhewridss meien drdsdmiglysi de

engagi ng portion 23 is closer to the
development coupling 53 engages and rotates in the
driving side engaging portion 23, the driving side
engaging portion 23 is correctly positioned by the
main assembly development coupling 53 as will be
described hereinafter. By doing so, the contact
portion 19b of the engaging portion bearing member 19
spaces from the drum-rear bearing 11 1lc, i.e.,
contact portion. For this reason, when the process
cartridge 7 enters the main. assembly 100A of the
apparatus, the axis 23c5 of the driving side engaging
por£ion 23 begins the engagement in the state where it
isvshifted 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
further entering from this state, the bevelled portion

23c6 (Figure 15) provided in the centering boss 23c4

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



phot osensitive drum1 than the developing roller 25.
Even if the developing unit 4 is in the state of

w@o®BNTRi ng at the devel opi ng position, the PCT/JP2007/071674
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i ntermedi ary engaging portion 22 is in the engagenent
with both the driving side enggging portion 23 and the
driven side engaging portion 21. For this reason, even
when the devel oping unit 4 noves between the spaced
position and the contact positions, the internediary
enghgi hglpobBeonoRRaperndtsacthosehemves®ntizat they

mai ntai ni ng the engagenment with the driving side
engagihgg, poprrent 239 akde wile il 2 ko) rPSlere et de<®hgagi ng
portion 21. At this tine The driving side engagin
portion23 E%Q%ﬁﬁn%a(ﬁkﬁyﬁﬁqﬂﬁeﬁi&Wepﬁé€F§i8ﬁeF§I£P%ve

to the_main assenbly devel gpnent coupling 53 by the. .
CORPHELOBORE| BRLF | & 1an@OCHErERGRe s fibFe SPEoRY ke tion-
of _upsj zing, extrenely the bevell ed. portion 23c6. and
ChaBbEDER B6Sh6t  Fon'83oog8 Thatt TRe diTor Hibe er the
engagin r{io 3 .1 he LN Y, e
cotarrng B3 BEnchs aEnnLhdca B AR E oo S R

by b5 aEBQno9ft&gedg@éfoﬁ§§§nP$Yl9§Yf%c&gﬁﬁgte from
coupli ng 53, when the phases of "the projections 23c

t 0.236300hethe My &idi-1Si B HNGAJIHHE OISt 23 1aBdt ween

the hol es 53a-53c of the main assenbly devel opnent

coupki BgiB3 (abtgnivht Axearhiet berthé hehobossn LBcilvantkum

the hole 53e are brought into the engagenent. This

al igasadt hheaxk$s238chbf of hehdrdwingng side engaging
portionvis smaller than the distance d2 between the
axis lc of the photosensitive drum 1, and the axis 25k
of the developing roller 25. 1In other words, the
dri&ing side engaging portion 23 is closer to the
photosensitive drum i than the developing roller 25.

Even if the developing unit 4 is in the state

of positioning at the developing position, the -
intermediary engaging portion 22 is in the engagement
with both the driving side engaging portion 23 and the
driven side engaging portion 21. For this reason, even
when the developing unit 4 moves between the spaced
position and the contact positions, the intermediary

: engagiﬁg portion 22 permits those movements,
maintaining the engagement with the driving side
engaging portion 23 and with the driven side engaging

portion 21.

At this-time The driving side engaging portion



si de engagi ng portion 23, and the axis 53d of the main
assenbly devel opnent coupling 53 with each other. And,

W0 b@s@ri4si ng si de engagi ng portion 23 i s positPCHERRWY071674
the main assenbly devel opment coupling 53, and
therefore, the engaging porti oy bearing nmenber 19 is
spaced fromthe drumrear bearing 11. Here, the
di stance between the axis Ic of the photosensitive
drum 1 and the driving side engaging portion 23c5 is
f ueBhés bysidBipnesh vhehphbgloseresisven drekaaithare dibe
shown in Figure 18 (distance d4). However, the driving
si BaiengagrRglpofevehopRent ok hengod? thvntMeartacr

_ the photosensitive drum 1l than the devel opin rq%%er
25PRFGUPB 19Cand i GAPES2OTF1 | URE TGt 5 R %?é@ep ere

the d | [ [ 4 ] in_t t act Pt L
N e
in_th ' iLon of T, t i th
L gh U FRREBD BTG o1 T L oLl
T e T e

13c8lipt BggCE8aRLAILET @BRNndTzeds. shown in Figure 20,
t hen, the devel oping unit 4 noves to the contact

position aud dHerphol aSsengid i28e ,dbymtheandthiiéon of the
devel oping roller 25 abut to each other. Here, -the
dr neiAgaskdabépgdgivafopneht oco3L amgl §he wpem tisseaplises -
devel opnent coupling 53 are engaged wi th each other.
10Evefi thetheogevtliopsng3ahi to423hereforlee doiwirg $ide
engaging portion 23 and the holes 53a-53c of the main
assembly development coupling 53 align with each other,
the boss 23c4 and the hole’53e are brought into the
engagement. This aligns the axis 23c éf the driving
15 side engaging portion 23, and the axis 53d of the main
assembly development coupling 53 with each other. And,
the driving side engaging portion 23 is positioned by
the main éssembly development coupling 53, and
therefore, the engaging portion bearing member 19 1is
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 23c5 is
further by d3 from the photosensitivé drum 1 than dl
shown in Figure 18 (distance d4>. However, the driving
25 side engaging portion 23 is in the position nearer to

the photosensitive drum 1 than the developing roller

25.



the direction of arrow T , the driving side engagi ng
portion 23 of the A dham coupling 20 maintains the
wepgageent with the main assenbly devel opnent PCDURM0O Y1674
53 of the main assenbly | OOA of the apparatus, and
does not rotate it in the diregtion of an arrow T . As
- shown in Figure 20, in the state where the engagi ng
portion bearing nenber 19 has the gap relative to the
drumrear bearing 11, the driving side engagi ng ’
portion 2Fimvte HE maidn Fagyerbly ddvebspatat theuprahg
53 are engaged with each other. The axis 25k of the .
deVBE®pi Afer BEVELOPLRG HRiLE 2345 &P the &PrirR§ Prgation.
engagi ng portion 23, and the axis 53d of deve|o nt
cogbﬁi AgechpriBUbIR ANt T P F yER %?‘@‘?ﬁ%rﬁa%ﬁlﬁgepme

SRR LT SO AN P AR
t [ t, t t [

ok FORCHOBER R L 58 el B

SexeLopbigyLoll oL AmArepUa D ol |20 22 Laipile

i ndependept,k ¥ 05 ugp o SriNe GOHD1 bhith S&1ewh L deput s
the rotational driving force to the photosensitive

dr gButingACgos di pgd Yol ddeingf Franeex by tieshotvat ian of
t he deve?oping roller 25 to the rotational accuracy of
t heiphetogsepsthéng diheimnidvebop ey suppr essediesand the
furthernore, the rotational accuracy of the devel opi ng
10 rokbeta2b pesiseon sandptiovechotfosenditsiveatom it ad 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 eﬁgaging
portion 23 and the ﬁain dssembly development coupling
53 are engaged with each other. The axis 25k of the
25 developing roller, the axis 23c5 of the driving side

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

couplings are substantially in alignment with each



image quality is inproved. In addition, the driving
si de engagi ng portion 23 of the A dham coupling 20 is
w@osT@aed at the constant position relative POT/IF007/071674
cartridge 7, and it is made novable in the direction
crossing with the axis 25k of the devel oping roller
25. By this, the main assenbly devel opnent coupling 53
and the driving side engaging portion 23 can be
engaged with each other w thout using the |arge guide
andtberon Tspatestancry frdoharef grespadia ver coews axis 1c
cartridge 7 and the image form ng apparatus 100 can be
domgsimedd4ln addition, the operativity of the
nmounting of the process cartridge 7 to the main )
assenbl y 1AOAaT kRersnpipacatibed hsreiedeirieaddnt LBAS
al so_ when the developing roller 25 is npunted to the
apFAPLFESSREr nthssehbPGTRRSt he §?%Tet%%50€%Ff??ﬁﬁ§%ﬂ?al
phot osensi tive drum,1 e driving,sjde en [ .
S PoRriaansa PECh hbetinechhe CometERd “hocHEr e Sikpina
therefore,the, operatjyit upg i mai n
asSambry Fonop b het Hopdr e b 72 FeoBrne dud F

Ca%%%ieﬂgﬁ%ﬁdg%flgﬁﬁiaf{?r Qéfﬁﬁliﬁgr%‘e%@é@éd Wt e SETRER 1 y

to the output o e I mage, t dham coupling 20 1s

used 420f Lbevefergp1ihg 6ot Ahionalneityi fige f A5G CBHR1
be given to the developing roller 25 also where the

develh ophggruRtt 4ol 8hePpEEtos&eE OF Bvé herdevel opi ng
roller 25 for this reason, abuts to the photosensitive
10dragcdrdihtjlys 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 quality is improved.
In addition, the driving side engaging portion
23 of the Oldham coupling 20 is positioned at the
constant position relative to the cartridge 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 development 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



possi bl e that the developing roller 25 is rotated so
that the toner is triboelectrically charged by the
walewslozesng bl ade 35, thereby to give a char gePEmmRM07/071674
to the toner. Wen sufficient charge anmount cannot be
given, and the toner is transfgred onto the secondary
transfer roller 70 (Figure 1 ) through the
internediary transfer unit 5 fromthe photosensitive
drum 1 , the back side of the recording material (for
exappheatpapemprbgesont am nated. But, this probl em can
.be prevented by the triboelectrical charge applied
bef ore abutmeridigfiarhe alecelwhsing heoldegie 12ping trigd ler 25
photosensitive drum1l . In addition, there is a
podsi Bohntedt hat thReppppHAERSt BAER 2OREEPheri71Ehofstate
the internediary transfer nenber c¢leaning 71 provjded
in spﬁ@erimfépﬁ*ea%sr photgrsnat tuRet d5ust £ F}P%dgﬁ’p"mg
earlier rather than the pected |ifet] i ncrease,_ of
5thélgfcﬁﬁﬁﬁglpgeaaéﬁ&9n02§tﬁ§ P §?8ﬂaf£?§%ércon5t§nt

t ai. , _but _thi thility is.al i dabl
FopbRéraghe. B9 sbPRSBRE ERanaRtEsibPi Y SH MR oo’
when | opi 1.t ] h
TR Y e
rob&FEhESSQQEeQQ'EQE@E?ggeTheﬁgﬁoﬁg'iM@?@vé@?

devel oping unit 4 is noved to the contact position
fromthe spacatResid, ot A datte Wher euth@it of the

phot osensitive drum1 rotates, the developing roller

10 25 i@@gebe thet at adahocoeglcagt he ispasédt oatdietherefore,
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 photosehsitive drum 1, it is

15 possible that the developing roller 25 is rotated so
that-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
gi&en, and the,toner 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 triboelectrical charge applied before

25 abutment of the developing roller 25 to the
photosensitive drum 1.

In addition, there is a possibility that the



phot osensitive drum1 . In addition, although this
enbodi nent has been described wth the exanpl e which

wag@s/orael O dham coupl i ng 20, ot her couplings PE€DIP2007/071674
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exanpl e, lateral coupling and so on) which can absorb
the rotational variation produged when the axes the.

i nput side and the output side are deviated, nay be
used. Enbodinent 2 In the first enbodi nent, the
engagi ng portion bearing nenber 19 is urged to the

dr uesidarlbeanéngcdltahneh Blppof tshe hintphotedenay ti ve
drum1l . As shown in Figure 21, however, a contact
potreoaf27f mahben ¢teanengof Hi pEepbied o WHi®h can be
contacted by the engagi ngportion bearing nmenber. 19 may
beipkevigddarn tranefeantnytf? ahe %#l.l?ﬁ? iR eeplier
illustrates the state mheregife developing unit_4.s

30§PFPEﬁeHhﬁF the eparebePobiteohme AS RS 1Pt the
i bed with Enmbodi nent, 1 he devel opi . :
iﬁg%%baggszgaegggpgygﬂ?géh?h%e%g& fvfbﬁ%¥rgkﬁ%g£néif§

veloping device

SeRAEALLOD BEUDEL: P40l Lhe) SPaL Dga i de portion 84,

here as broken Ti nes show, the

devel opi ng- [ QI &MHmA2 and, h@qn@h%%sefi%tahwéoqw%%g@b?

spaced from each ot her. "However, the arm portion a

of 4t B8 WhahNgnhaeAbEL148iMGT GRit S4the he¥&d Ofo cohd
spring provided in the side cover 48 abuts the | ocking

poebhenctIpositibe engaging poatéonpdedring, nemder 19,

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

In addition, although this embodiment has been
described with the example which uses. the Oldham
coupling 20; othef couplings (for exaﬁple, lateral
coupling and so on) which can absorb the rotational
vériation produced whén the axes the input side and
the output side are deviated, may be used.

Embodiment 2

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



engagi ng portion 23 is urged in the direction crossing
with the direction of the axis of the devel oping
w0 odoBmer2426. Therefore, the contact portion 19dPOf/JR20€7/071674
engagi ng portion bearing nmenber 19 is contacted to the
contact portion 27f provided iy the cleaning frame 27,
by which the position of the engaging portion bearing
menber 19 is determ ned. The contact portion 27f of
the cleaning frame 27 is fornmed by two surfaces which-
i S portpanabkalkingt heihberaxbsmay béeppbot dsénsm t tive
drum 1 and which constitutes the shape of V. The
cl edeangnbr &mem272i/’s provided with a drumrear bearing
11, and the drumrear bearing 11 is provided
i ntegral | yFigute & posl tusmatgspdhe @atiep where the
Therefore,the driving side engagi ng portion 23 L
r ot&veBPyisdppaited By HI9e1dAGRGANg thdhs Gwasest infgition.
menber 19 can al so be positioned relative to the axis
553dsofaghBeRBi A55EeRBAY Y HED FBRARHRERbupt i HYE 53 with
hi gh precLsion..Thﬁ otherngﬁructure are.the anme_as
hS§EEGPPLRE 5t *efBodl mERE, SBATCY HRO2HF 821 s°%i WY ar
to the.effects in the fi : ' t-ar [ :
EnfSdeReRe  Prvere Pepat i latanIr pRcSeP Ry fotbing
Cogﬁ'-'d@g b$rY8Rdsas gng, BhatLrGPUP! L o9 AEMDEE ke VBl hes
the deve oping rolfer diameter 1s small, it is
re%%b%?dtﬁ@rdégﬁl@ﬁQH@tr@ﬁlQEVQS09h@9tH§VpE@to$ensitive

separation to be largée, and therefore, the spring

10Whigehim 3 bRe ebasktdcfpemt e86h 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 19c of the engaging porfion
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 £hé'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 1llb. Therefore,



may be used for the internediary engagi ng portion 22

of the shaft coupling nenber 20, as shown in Figure
wWQ2008brme4Bi gure 22, the shaft coupling nmenber 2BCT/JP2007/071674

conprises a driven side engaging portion 21, an

i ntermedi ary engagi ng portion32, and a driving side

engagi ng portion 23. The internedi ary engagi ng portion

i ncludes a spring 22. The driven side engaging portion

21 is provided with a boss 2l1a for the engagenent of

t hehspdrhygi2@. s Biler ¢mgdying heodlrion P sideteddayi ng

portion 23 is provided with a boss 23a which engages

wi shpphetsgrbygt2e. emiveg 5pg | prr 22010 ProVId&EmHath 1tthe

arm portion 22a engaged with the driven side en agin%

pofehoalpeske 2rasibhenedher akdt ot tidT 2Ry of the

w t ht he driving side engagin ortio 0ss ,23a. .The
sh@ﬁf-npéﬁF?%lfés‘%eYﬁl??fgerg?i%?‘?%{%r?%g’gﬁﬁﬂ ﬁblg&ort i on
23 is rotatably engaged with a hole 19a of the

> enBaGFhgiPBrti on bearing menber 19. The projections

23cl to 236k engaged iR Jah 3esenhl ¥afﬁ8v%ogﬂ8§é of

coupl i ng § the second main assenb rrve

trapsMe$3LPN B f@zﬁ%étgﬁdn@ﬁ@ o8 Vs 139 10fc d h8ie

apparatus as w scribed hereinafter is _
i ntegrakLy; fof peds PRs t hemelbd vhdigr Si fe @ngagiqw portion

23. When the drive of the main assenbly | OCOA of the
apparabtsehs sransmtted to the driving side engaging
portion 23, simlarly to Enbodinent 1 , the drive wll
10 be transmit ethd ditrdse ambopidmenan 2Bk O6fldhhe spunphgn@2is
fromthe devel opnment side coupling boss 23a. The
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 engaging portion 22
of the shaft coupling member 20, as shown in Figure 22.
In Figure 22, the shaft coupling member 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 2la 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 with the driven side engaging

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



rotational driving force transmtted to the spring 22
is transmtted in turn to the boss 2l1a of the

wo odoBoOvEBAYgagi ng portion 21 fromthe arm porti oPCRER0GH071674
the spring 22. As shown in Figure 23, when the outer

di anmeter of the devel oping roldser 25 is small, the
shaft coupling nmenber 20 of this enbodi nent is
desirabl e than the O dham coupling -- as the case may

be. This is because, the anount of deviations between

t hehaxidsif80§ sfdehengaginpgpstdeornyags P por fhenshaft
and the axis 25k of the developing roller 25 nay be
rebpartieny2Bargé. tiAgt AoLghng hel dpretgpPng PeslePrasg3 1s
the m ddl e engaging portion in this enbodi nent, an

el a8trEablpbeng29sf vYheh cy| hodri 23 -Shape RRFHE Mk ed

as the elastic portion as. shown in Fi.gure 29. .Th

| nBPUELER T BEAT SRENEETBET ¢ ha- olldt iRE T TE> 255(1 to

ided with b 22a f Lt h i V4N
s FoR B b ERECdny b rBRL ™ PO TRD boees Bt (i ho
dr byl ng; s,de<epaagiogoRerALon 28.a0d yi by fhe boss 21a
of >Thé dri'ven side engagi ng portion E%{ e ot her

:%ggh%ﬁés%ﬁ hbgreangr asnd hpsen A4 rSdoa of the

!nent, and_the effects s!n1lar to the effects of
t hgphhtatugnhedi, MBNt har ge HE PV E@ the EADOLF rEBNti 4l I n the

first enbodi nent, the engagi ng portion bearing menber
19i hseyrgeUyt Ootheddonm Keadr beqid ngi dd avigadi rsqppartison
t he photosensitive drum1l , by the
10 23. When the drive of the main assembly 100A of the
apparatus is transmitted to the driving side engaging
portiqn 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 rotational 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 23c¢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



urging spring 18. In this enbodi nent, the drumrear
bearing 11 is provided with a hole Hf which is the

whododiomg3portion for retaining the driving sideCT/JP2007/071674
engagi ng portion 23, as shown in Figure 30 (a) . An
i nner dianeter of the hole H fssis |arge as conpared
with the outer dianeter of the driving side engagi ng
“portion 23. More particularly, the driving side
engagi ng portion 23 is retained for novenent in the
di e@cbfohher oxsingrivce h-shapaxnay die theedade| g mylastic
roller 25 to the hole H. In Enbodinent 1 , the
dr perh#osi de ehgeni AB pbFerent 23 iThepddistidSned with a
gap.relative to the axis. of 53d of the j n asse
deGeFEPRERFCREEPPE nENS3 IR T HE T eBPRRE t th%dﬁ@?%ﬂ% ng
direction t e drumrear bearing .11, .t hrough_the
enﬁé&fln@ 56&%2?\ g%ﬁﬁﬁﬁn?@%ﬁm—i&h%sd% S i R PR
18. . In this e dj t r u [,S. S tod

5 o283 BFRERE UPED: Hyt oFof® Tach Ao Tt O S ke
dexatgihh bOerdbhessi ORqCh oSS! e W bl thes axd S the
deve?%g%ng FOFFG? Zg to mﬁ?c ever 2?de. Even if the

de&%h@@hngiaeiénﬁaa@f«'{ss bpe1be spaced position from
t he contact posiftion, tﬁe driving side engaging -

portion 23rHes dJteled nadudturke heke the. skher akorapsal so
when the process cartridge 7 enters the main assenbly
| CbAeofitbe apbadahestwi shdttiee s¢afectod HBERNAr to the
positioned at the spaced position, the driving side
10 engédengspofttba 23rst smbodhhymhgaredwwtidede main
assenbl y devel.opnent coupling 53.
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. 1In 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 in Figure 30 (a). An
inner diameter of the hole 11f is large as compared
20 with the outer diameter of the driving side engaging
portion 23. More particularly, the driving side
engaging portion 23 is retained for movement 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



Figure 30 (b) illustrates the state where the driving

si de engaging portion 23 is positioned by the main
wa@s®somd4g1 devel opnent coupling (unshown) . | n POI/@P2007/071674

detail, the driving side engaging portion 23 is

posi tioned by the main assenblsy devel opnent coupling

(unshown) , so that it does not contact with the hole

Hf . As shown in Figure 31, a hole 27f for retaining

the driving side engaging portion 23 may be provided

i nPPREt EPeany ndl FealreoR 7t THee clHEr- EF LA ed %rld it he

sane as that of those of the first enbodi nent, and

pr BRFEBIPhENRT $RIIFIRT RIEF LD RIRF 1T GG Ithe @S

first enbodi t. Ex I Th b d i bed
ehégawﬁﬁaﬁ, EF oL | 5 RS SrbReidenhs: Fhagsthpbite
used, thi i i i I t .

P e b SRRl SRR A0 e Y e

one-skill ed-jn- -5t | ' . td d
LU e et R LS T e L hel
EgE?ﬁ?éiHégﬂlgﬁ’tﬂ € P &SRt AV Qb iy N1 1dMmAed o

r exanple, it 1s applicable also to other

i rpgechevatngi @PPAAlSasT t34CRicd® 1pe ngopyii Rg 4MaekieBeto
and the facsimle device, and the inmage form ng ‘

apppeakpsesd posht Bsn af €aNPOsd t€omendt e dirtarcanf .tHen
addi tion, although the internediary transfer nenber is
usédih@ntyheiéﬁb@ﬁ@aﬂ@iﬁg et § oore 2 Aibioy e e ttadignesblior the
toner I mages .

10 hole 11f. Therefore, also when the process cartridge 7
enters the main assembly 100A of the apparatus with
the state of being positioned at the spaced position,
the driving side engaging portion 23 is smoothly
engaged with the main assembly developﬁent couplingb53.

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 (unshbwn), 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 23vmay 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.



are superinposedly transferred onto the

i ntermedi arytransfer nenber sequentially and the toner
WO pgoeR4earri ed by the internmedi ary transfer neobar20erE1674

transferred onto the transfer material all together,

the present invention is not Igymmted to this type. For

exanple, in an alternative structure, the recording

mat eri al carrying nenber is used and the col or toner

I mages are superinposedly transferred onto the

recor di ng Grdteer itajamgdas ed by the recording materi al

carrying member sequentjally. e simlar effects

pLow ded vﬁérﬁﬁ%@%"@s@rﬁsqrﬁ@@ﬁ% ieBIHijém&ﬁﬁp. é&t{lgugg the
these ty f h
HoSoRFBRORERE] FBEFEi HICRCEET diato Thes prdtapy 1o Bt

i nvent i, d h

end BT G Bort PEh Srd PRecsLes 95339%1%12”?”% ki

tr nsnlsgggn gg?bgégkﬁeggpﬁcessary. For thls reason

process car € an he el ectrophot ographic-
|nage form NG BPRai Ushte dRWRS7ed: a%%&%he%QOgu?
e

even if the process cartridge is nounted in the sta
whene msgeh%%@ﬂ?l hb¥8rafus aadchder geyebopbRthter,
roller aré spaced from each other, the engagi ng
po&hboﬁréagnthﬁn$@ﬁ@mdnnﬁsnn@SSBﬂbiwedrtNethls For
transm ssi on nenber of the shaft coupling nenber
engageplet hieath appeicshbetalye emdotiher efmags fdening
nmounting property is inproved. In addition, the

10 r ob@beon&lbisascusach ef the @@Nﬁi@@lm@thw¢e¢n@aﬁh%e

i nproved, and therefore, the
fac51mlle device, and’ the image formlng apparatuses,

U"

such as a cqmposite machine thereof. In addition,
although the intermediary transfér 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 not limited to this type. For

20 example, in an altefnative structure, the reéording
‘material carrying member is used and the color toner
images are superimposedly transferred onto the
recording material carried by the recording material
carrying member sequentially. 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



i mage quality can be inproved. [|NDUSTRI AL
APPLI CABI LI TY] According to the present invention, it

WO 20090%3B8bl e to provide a process cartridge anPCHJIJE0@1/071674
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si ze el ectrophot ographi c i mage form ng appar at us

wherein a rotational driving fsgrce is directly

inputted to the developing roller through the shaft
coupling nmenber fromthe nain assenbly of the .

apparatus independently fromthe driving input to the
phiot osleasprésentrinvention B ol PorsiBlicda d Py dlidde a
process cartridge and an i mage form ng apparatus
whergagererhafteh the PHAGEEhSHL MO die tsgeond
devel opi ng rol |l er have spaced, when the process
cafetndgeSPEPhpuAFEle thenaRyaging BEFPPontangngecessary.

econd nmpi n assenbl drive transm.,si on ”EQPQJ of a
tHeEr he

ShEPE “EBGDI T et o T ek )
t CodtL i h i . i
ore P ar et Sr S nBOSSt SLf AP HAUILNS S O0es

nmage ming ap t'us wherein the

TO&Q&EQDEéd?C%HﬁﬁﬁMﬁ9&u£ﬂeeﬂ%%?FQPE%% b&bb@%sigartridge

i nproved, so that the image quality i s inproved. Wi

t hesi QYERLLQN: hashdesn, deserd hed i thh dtef RIrRNice WO ddign
structures disclosed herein, it is not confined to the

det bl ehsedefOIépin@ngol b6 @pPpl dEadd DNt igd@Ndertherg
cover such nodifications or changes as may cone within
t hehpuepgsesn9f pd el dmrpany etent seornd hea ist gpes aofb tyhe
foll owi ng cl ai ns. CLAI M5 '

drive transmission member of the shaft coupling member

engage with each other smoothly, and therefore, the

mounting property is improved.

In addition, the rotational accuracy of the

developing roller can be improved, and therefore, the

image quality can be improved.

[INDUSTRIAL APPLICABILITY]

According to the present invention, it is
possible to provide a process cartridge and a 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 input to thé
photosensitive drum.

It is also possible to provide a process

cartridge and an image forming apparatus wherein even



1 . A process cartridge detachably nmountable to a main
assenbly of an el ectrophot ographic i mage form ng

wa@ppanz4es, wherein the main assenbly i ncl udesPer/JpP2007/071674

‘10

15

rotatable first main assenbly drive transm ssion

menber and a rotatable second ggin assenbly drive
transm ssi on nmenber, said process cartridge

conpri sing: an el ectrophot ographi c photosensitive

drum a drumunit containing said el ectrophot ographic
phefosenshei peotdosems at degetlopnngnd otherd¢veloping
devel oping an el ectrostatic |atent inmage fornmed on
sair@lékschrvphepagedphviephbiosRA’Fes ¥ eCAF LR IFe hi g
devel oper; a devel oping unit_ containing said _
delfeBprAg EBEI BRIARHNGORABT YOR oRRdct etPHPR M B& Y dr um

unit, id | opi it.bei b | afi to .
SaPSERANY uRFL VB oL GRRHT LS ELit AEEmBos, TF oh S whi SHLing
sai d Eevelogin% rotﬁer i% cgnéactggotghfaid

el BET'PEPnGtEgPaplit ¢ phidt dse 2|f1ve drumAnd a spaced
posi tion If]ﬁ % %rsﬁ)'teq ?J% %i%ql ng S lrjo%.rid'es as ?%%gss
from sai d "el ect rophotographi c Shoto ensitive drum a

dr kLN e oy| n i al
e R T P

engaghRfonhl habberhtySbf MBhE ASSEI®dYng roller is
drivetransm ssion nenber and transmtting a first
r o apirefat, dsbVvtngt f oheeih@gé hguel ey r bphnhegsaadi C
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

improvements or the scope of the following claims.



phot osensitive drum when said process cartridge is
mounted to the nain assenbly of the apparatus al ong an
wa@zooalo7aBr ecti on of said el ectrophotographic PCT/JP2007/071674
phot osensitive drum and a shaft coupling nenber
provi ded on one axial end of sgid developing roller,
for transmtting a second rotational driving force
with a deviation permtted between an axis of the
second nmai.n assenbly drive transm ssion nmenber and an
axi s of said devel opi ng roFL&fMSwherei n sai d shaft
coupl i ng nenber includes an engagi ng portion for
engagi ng with the second nain assenbly drive
transm ssi on menber and receiving the second

rot at i dnal A RTFY f oL %F‘eﬁies%cﬁla&’rld’cé‘?émctﬁﬁlﬁ dGe
[ ted to th [ nbl f th t us; id
enBAGTNES BBFEHYioF SR EET & P L QT 2RI on A4S GG 112
ith th ial . di t] f.said d | opi | er;
5 andPRAERC A1 d"BF BECes Rarte e writere D el '
as%SFBICngé. %9&@%9{@ é@s&dﬂg& s A, devel opl ngs u t
posrtroned in € spaced position , an axis of said

engagi,ng Qﬁ&tiialoPo"cét_;QEYéaégéorﬁcﬁ oM {16 Sdio Bf Saivk

developing roller wth respect to the crossing

di £eahkRANss2on MeRPOEESSaLArbFbESs aseordidgeto Caim
1 ,wherein in a state in which said developing unit is

i ncbhprspasged position, a distance between the axis of
sai d el ectrophot ographi c photosensitive drum and an
10 an electrophotographic photosensitive drum;

a drum unit containing said electrophotographic
photosensitive drum;

a developing roller for developing an
electrostatic latent image formed on said

15 electrophotogiaphic photosensitive drum with a
developer;

a developing unit containing said developing
roller and movably connected with said drum unit, said
developing unit being movable relative to said drum

20 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 spaqed
from said electrophotographic photosensitive drum;

25 a drum coupling member, provided on one axial

end of said electrophotographic photosensitive drum,

for engaging with the first main assembly drive



axi s of said engaging portion is smaller than a
di stance between the axis of said el ectrophotographic

W@bwBosRBEEi ti ve drum and the axis of said devePGpireg07/071674

5

10

15

20

25

roller. 3 . A process cartridge according to laim1l ,
wherein in a state in which deygloping unit is in the
spaced position , said engaging portion is positioned
to a holding portion provided on said process
cartridge by being-urged in the crossing direction. 4
Arpneoessiocar meinbge aodotdiangmt bt Ohaidn Birswherein
sai d holding portion is provided on a drum bearing for
suppsetiingalotaiabhy Sardeefecthephbeofraphpieographic
photosensitive drum 5 . A process cartridge according
t o PhckCHERS1tifer 8rHMs allelr B BeBFPRYST sCHF bRy 1S
with a cartridge positionin ortion for posjtionjn
saW@uBF8€e§§vEgPtBﬁaﬁea5§e@gﬁ atti hgea? gﬁa%%§e%£?€g an
posi t.i gning portion_provided in th in_assenbly of
th@xéﬁgaﬁégﬁgglgn.oﬁ 5rades QSEF?Pga %g5%§%+%ing to
d a%%%%se g@gggind§ahglgghding portion is provided on
a frame “of sai rumunit. 7 . A process cartridge .

according § o, @l RA,H1 MENRidL SR G AdARd SrPlRd dgdal
wi th a‘drunw%earlng aving a cartridge posi-tioning

POLhiOR £f Ak 1ROSkYEOBEAEgS’bA1BEOCESS ERARhShOgEIRY a
contacting to the nain assenbly positioning portion
pr @eicded irdthReomaindassenyl Yootet Retappadet List i sai d

drum bearing bei ng

permitted between an axis of the second main assembly
‘dfive transmission member and an axis of said
developing roller,

wherein said shaft coupling member includes an
engaging portion for engaging with the second main
assembly drive transmission member and receivingbthe
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; 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 direction..

2. A process cartridge according to Claim 1,



effective to support rotatably said
el ect rophot ogr aphi ¢ photosensitive drum 8 . A process

w@arosn7age according to Claim3 , wherein sai dPQT/OR06%071674
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cartridge includes an urging nenber for urging said
engagi ng portion in the crossigyg direction. 9 . A
process cartridge according to Caim3 , wherein said
devel opi ng unit includes an engagi ng portion bearing
menber whi ch supports rotatably said engaging portion
andhehéth is aovvedte im wihkckrozbd et karinpinit is 1in
relative to said developing unit, and wherein said
entagi PR2PpORt PORLF50Pos? t AbRERNEDd ReFWE I g Pst tAfon
t hrough sai d engagi ng porti on bearing nenber. 10. A

pr ééégse%%?’EF‘PH e %%E%ﬁgla’r%gpli‘%t@%ﬁ%tll‘,’e s 4
devel opi pg uni.t includes a space. hol di nener novabl e
bt hbenC AnehgaGRRERTBORTTT B | h i Eh Sai U et

pdce

ot BPRCRaP gL HESaT DREng b -1 Bl Gl Spee e

devel oprng unit~in sa

angdn:bELAATE: POSLELANAD WAL Cl 881 8 SDAGE d A dMing
menber 1S di sengaged from sai rumunit by contacting
the,mpip_assenbly of the apparatus when said process
cartridge is nounted to the main assenbly of the
apparatus along the axial direction of said
el ectrophot ographi ¢ photosensitive drum 11. A process
cartri dge Rososckang dortGiadge lagconhibirey ntsdldim 1,
devel oping unit includes a force

wherein in a state in which developing unit is in the

spaced position , said engaging portion is positioned

to a holding portion provided on said process

" cartridge by beihg urged in the crossing direction.

4. A process cartridge according to Claim 3,
wherein said holding portion is provided on a drum
bearing for supporting rotatably said

electrophotographic photosensitive drum.

5. A process cartridge according to Claim 4,
wherein said drum bearing is provided with a cartridge
positioning portion for positioning said process
cartridge by contacting a main assembly positioning

portion provided in the main assembly of the apparatus.

6. A process cartridge according to Claim 3,

wherein said holding portion is provided on a frame of



receiving portion for receiving a force for noving
sai d developing unit fromthe contact position to the
W@ p@smot4posi ti on, when said process cartridge ROL/@r2007/071674
the main assenbly of the apparatus. 12. A process
cartridge according to Caim 13 wherein said shaft
coupling nenber is an A dham coupling. 13. A process
cartridge according to daiml , wherein said shaft
coupl i ng menber includes an elastic portion for
pesritit dngmaudevi ati on between an axis of said
engagi ng portion and an axis of said devel opi ng
roller.14. A process cartridge according to Claim1l ,
wherein said developing unit is effective to dev% op
an el edtr o3t REPEET Rt &k T e FTRtiUh idalm o,
eIectrthotogéaEhic phot osen
i I

tive. o d
dEWEPBﬁ AgS# Fa’i‘/\?thss%JF%IVJ(SJI(I%%/‘I%Y‘ng%;énu%‘ﬁ/ma%}afﬁ;“}%
t t act ition. 15.. A i o
5 GoRatRas o FRohrBre Petat APl RE BE LR hEgpositioning
Cent ore Al .
EhE SR RPGL e POk Er TR ey 2 D BERTL B b Tar ! !
aSégthg%ségggggﬁiéﬁ L S5b PP FRNDESvi@ed £n S@ONshin

rotata In assenbly drive transm ssion nenber,
sahdsPRBEYSSFCBREN hPPEr§0AP[ | S41@: dAlim bearing being
el ectrophot ogr aphi ¢ phot osensitive drum a drum unit
coaf@kBtNgeSabdsaebpctt opbosogbhphseighot osensi ti ve
drum

10 electrophotographic photosensitive drum.

8. A process cartridge according to Claim 3,
wherein said process cartridge includes an urging
member for urging said engaging portion in the

15 crossing direction.

9. A process cartridge according to Claim 3,
wherein said developing unit includes an engaging
portion bearing member which supports rotatably said

20 engaging portion and which is movable in the crossing
direction relative to said developing unit, and
wherein said engaging portién is positioned to said
holding portion through said engéging portion bearing
member.

25

10. A process cartridge according to Claim 1,

wherein said developing unit includes a space holding



wW@b@Bosmasi tive drumwi th a devel oper
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a developing roller for devel oping an electrostatic
| atent image forned on said el ectrophotographic

a devel PEI/RR007/071674
unit containing said devel oping roller and novably
connected with said drumunit,gsaid devel opi ng unit

being novable relative to said drumunit between a

contact position in which said developing roller is
contacted to said el ectrophotographi c photosensitive
dr membrd mosphtedbpbseén oan i engddeteshai b deviedwpimgihich
roller is spacedfrom said el ectrophotographic
pheeddempatevhodding medpem £duphyFgedrenble? | s prdvi et
on one axial end of said electrophotographic .
ph8ndsehisi PriBtaitnFadrdevighePhyd witht the $3¥3tSRAGSH
assenbly drive transm ssi on nenper and trqysnih&iQ%ia
fi POE1FdPAri BRI 2dFPYPAGSFBPRECTQ tHe Which sald space
el ectr.ophot ogr aphi ¢ phot osensitjpve dru en said
prE@ég%ggaW?ﬁﬁagel?sgﬁﬁﬁﬂ?%%e?o THR ¥ ?% %%%% g

t he apparat us ong. an ' I rection I

R T

Coge'ihngféeesgr e%%%&'g@gi% hgo 88CoRd: & ot Rl 1 908} assembly
driving

orce to sal eveloping roller wth a

deyiraihenapek Pkt h§da PehyeeRe ik 8Xi Sd Pfed o esONsh @I N
assenbly drive transm sSion nmenber provi ded on one

axiakcerdphbtsgkdpHevebnpt agerol t £¥e atturan axi s of
sai d developing roller, wherein said
11. A process cartridge according to Claim 1,
wherein said developing unit includes a force
receiving portion for receiving a force for moving
said developing unit from the contact position to the
spaced position, when said process cartridge enters

the main assembly of the apparatus.

12. A process cartridge according to Claim 1,
wherein said shaft coupling member is an Oldham

coupling.

13. A process cartridge according to Claim 1,
wherein said shaft coupling member includes an elastic
portion for permitting a deviation between an axis of
said engaging portion and an axis of said developing

roller.



A dham coupling includes a driving side engagi ng
portion for engaging with the second main assenbly
wa@leios®7248BNSM SSi on nenber when sai d process CRCT/IR2QR071674
is nounted to said main assenbly of the apparatus, a
foll owi ng side engaging portiqgp fixed to said
~developing roller, and an internedi ary engagi ng
portion which is engaged with said driving side
engagi ng portion and with said follow ng side engagi ng
porti dd.and phochssscapvabliee wadrrdin@ngademem 1,
~maintained wth said driving side engagi ng portion and
wi Yhesaid selfodkriglepHed ergblyi Hy $breorsieh develop
sai ddevel opi ng unit_noves between the contact position

andnt AéCSpaLEHAPLSI tRBANT NBAER A TGH it HR e

P e CLednhohar P L RO e Tra i T GBS O s
SRR e e g EURE R LR AL

oD P B 0 Vel opi g wnit 15 I The

contact position and in a state in which devel opi ng
unit is in the spaced position. 17. An

el ect nophox0graphEs LARELI A NI ST pitsurfttible to a
form ng an image on a recording nmaterial, conprising:

(i ha@nr abatable &frsh ebhéotassesthdyrash me inages Micsiiony
menber and a rotatable second main assenbly drive
10 trapparssien weabein the main assembly includes a first
rotatable main assembly drive transmissidn member, and
a second rotatable main assembly drive transmission
member, said process cartridge compriéing:

an electrophotographic photosensitive drum;

15 a drum unit containing said electrophotographic
photosensitive drum;

a developing roller for developing an
electrosfatic latent image formed on said
electrophbtographic photosensitive drum with a

20 developer;

a de?elobing unit containing said developing
roller and movably connected with said drum unit, said
developing unit being movable relative to said drum
unit between a contact position in which said |

25 develobing'roller is contacted to said

electrophotographic photosensitive drum and a spaced

position in which said developing roller is spaced



(ii) a process cartridge nounted detachably to the
mai n assenbly of the apparatus of said
webk@snraphot ogr aphi ¢ i mage form ng apparat us; BEi/aP2007/071674
process cartridge including: an el ectrophotographic
phot osensitive drunmy a drum unid containing said
el ectrophot ographi ¢ photosensitive drum a devel oping
roller for devel oping an electrostatic |atent image
formed on sai del ect rophot ogr aphi ¢ phot osensjtive drum
wi fhiom devdl epertrepdeved vpbhycC upihet @RSl i ¥Ry T
devel oping roll er and novably connected with said drum
unit, sai @ GEHE GEUR 1 eEBiety REPIBOEdr eRafPfedtdal
said drumunit between a cont posi tion ir%f@gcékum

. t
s?Padd@§eﬁébﬁn%l?6FF%Ph?EOEBﬂPCb?e@h?ip§§ﬁ%ﬂ
el ect r ophot hj t it d d d
poSFi § 389? r?‘@#gafﬁé’dgii%‘%bm%ﬁ%%%“%ﬁ% N
romsaid electro t ' | T4
> tr SRR REDFEREraaRarE OB a0 hEBRet CRRRS LA LT T @

Sa&stslt%hs?gaggﬁg%gp%&@h% %ﬁ@ﬁéﬁéa&@gmog%hic

engagi ng w rst main assenbly drive

tr?Héﬂbééhg@tﬂ?@bgfuﬁpdwﬁéﬁn§ﬂiﬁt'B@cégéiééﬁtrid e is
rotational driving force to the el ectrophotographic

phaboserai tbvenhdr vainWaeBemBl g PFf oERSSasdtdtlgealdng an
nounted to the main assenbly of the apparatus al ong an
axiahadi seettononf osasdiél etécopbphogogpdpieic
10 photosensitive drum; and
an Oldham coupling for transmitting the second
rotational driVing force to said developing roller
with a deviation permitted beﬁween an axis of the
second main assembly drive transmission member
15 provided on one axial end 6f said developing roller
and an axis of éaid developiné roller, wherein said
Oldham coupling includes a driving side engaging
portion for engaging with the second main assembly’
drive transmission member when said process cartridge
20 is mounted to said main assembly of the apparatus, a
following side engaging portion.fixed to said
developing roller, and an intermediary engaging
portion which is engaged with said driving side
engaging portion and with said following side engaging
25 portion and which is movable with the engagement
maintained with said driving side engaging portion and

with said following side engaging portion when said



wo evostorassm tting a second rotati onal
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phot osensitive drum and a shaft coupling nenber,
provi ded on one axial end of said developing roller,
dri vi ng POT/GR2007/071674
wth a deviation permtted between an axis of the
second nmai n assenbly drive traasm ssion nmenber and an
axis of said developing roller; wherein said shaft
coupl i ng menber includes an engagi ng portion for
engaging with the second mai nassenbly drive o

t raeveleging wehberoess beletsn e Hew@dhdosition and
rotational driving force, when sajd process cartridge

i stheuppeded oPehbl kel niasad et §F of t'Hel Appdtat st Vidl d-
engaging portion is povaple in a direction.q{ossi g

wi hIE heRaRFARI dP B PRt Df LS & I HERIT Opi gt 613 ;
when said process cartridge enters said mjn.assenbly

of S?ﬁ‘éngplﬁ‘g?rét %%SW]?LY <At eVt Spl g Uit tmep%%rfi oned
in the spaced position , an axis of said engagi ng
portion is deviated fromthe axis of said devel opi ng
roller wt | i o

(115 eednb ooans Tor Tt ng The Faorth o erer

. #Ber ADn ARRAK ADUSH AR COSE h¢ 01 £ @dpadife dfirt her
conprising -a main -assenbly positioning portion for

POSLhihORi PPiRaI Ehor 96€58d CAst 4t Tigea byd engags ntpwid hta’
drum beari ng having said holding portion for
suppbdt dagel op ahqbtyl bar diel ®ct raphotogriapth cdeveloping

unit is in the contact position and in a state in

which developing unit is in the spaced position. -

17. An electrophotographic image forming apparatus
for forming an image on a recording material,
comprising:

(i) a rotatable first main assembly drive
transmission member and a rotatable second main
assembly drive transmission member;

(ii) a process cartfidge mbunted.detachably to
the main assembly df the apparatus of said-
electrophotographic image forming apparatus;

| said process cartridge including:

an electrophotographic photosensitive drum;

a drumiunit containingvsaid electrophotographic
photosensitive drum;

a developing roller for developing an

'electrostatic latent image formed on said



phot osensitive drum 19. An apparatus according to
Claim17, wherein the second main assenbly drive
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transmtting the second rotational driving force,
wherein said hole is engaged wgth a projection

provi ded on sai d engagi ng portion when the second main
assenbly drive transm ssi onnenber is engaged with said
engagi ng portion, and wherein the second main assenbly
dr eYectrapsot sgiraphirenbeet ¢ sens Yeidve ol widitd gprocess
cartridge by an urging nenber provided in said main
asgenbgypef;the apparatus. 20. An el ectrophotographic
i mage orning apparatus for formng an inage on_a

. . ag .
recor di ng lgpingompritsicrgtadnyng eatdt 46Velppiag

mai n_a nbly dri t i SSi on, nbe) d . .
F OF 8l ABF cOBE CBALARGY nCSRREHERY T b AT h e i - said
menber: (i tri t ed det achab
A s R
el ect rophot ogr aphi j ) _Said
prgeéésgggw?g?dge0§%%=udf%%gig%&gfggﬁggblgﬁgﬁggbhic

pha&%%eégg{gV%Q}ggmi dopmunid condai i ng said

el ectrop graphic photosensitive drum a devel opi ng
r%h@&tieﬁhg@gskgphm BHo€b 864 S DSt @ | Srimta 4 NBged

formed on sai
position in which said developing roller is spaced
from said electrophotographic phbtosensitive drum;

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 electrophotographic '
photosensitive drum, when said process cartridge is
mounted to the main assembly of the apparatus élong an
axial direction of said electrophotographic
photosensitive drum; and

a shaft coupling member, provided on one axial
end of said developing roller, for transmitting a
second rotational driving force with a deviation
permitted between an axis of the second main assembly
drive transmission member andAan axis of said
developing roller;

wherein said shaft coupling member includes an

engaging portion for engaging with the second main



el ect rophot ographi ¢ photosensitive drumwith a
devel oper; a developing unit containing said

waelewslozadng rol |l er and novably connected w th BEi/aP2do0m674
unit, said devel oping unit being novable relative to
said drumunit between a contagt position in which
sai ddevel oping roller is contacted to said
el ectrophot ogr aphi ¢ phot osensitive drumand a spaced
position in which said developing roller is spaced
f r emssmbdyetietveophanogt aphee pemves erisd tiseeidring the
drum coupling nmenber, provided on one axial end of
sabdcehdctrpbphbPoat aphl ¢iptof @sensi thsie hifmPIiess
engaging with the first main assenbly drive
t r GASHF$EPBN1 freftBRRtaAdt @ r BRg MR 1 P 2R o the
rotational driving force to the, el ectrophqgtographic
phéPBgéﬁ§PFFv@aﬂauﬁ?gﬁﬁéﬂgs%?ﬁtb?%cbién %éh%?dﬁgiﬁs
nounted, to the nmain assenb of th ar.at us ong. an

> o PAF S 881 FERC Bt hgal CBl i BhL oo aary o &t
phat osensi. {1 Vv I :
Cr AR PPy FREt EEt oo For ar T oha it T o Toite T
Sa'sgige}ﬁgﬁﬁpbggefhgh%e&f"\‘tﬁg %pﬁ&i’é@&é Opi 81 1d ed
between an axis of the second main assenbly drive
trapsehsping ORMPepopioVbAEd ON PRe Sxdedd epskifisai d an.
devel oping rfoller and an axis of said devel opi ng
r obkek, othenetnesghdifl dpan conpl s ndev it ertleSran the
driving side engaging portion for engaging with the

10 seaand ndi haadsdabkyoping roller with respect to the

crossing direction; and
(iii) feeding means for feeding the recording

material.

15 18. An apparatus according to Claim 17, further
comprising a main assembly positioning portion for
positioning said process cartridge by engaging with a
drum bearing having said holding portion for
supporting rotatably said electrophotographic

20 photosensitive drum.

19. An apparatus according to Claim 17, whereiﬁ
the second main assembly drive transmission member is
provided with a hole for transmitting the second

25 rotational driving force, wherein said hole is engaged
with a projection provided on said engaging portion

when the second main assembly drive transmission



drive transm ssi on nmenber when said process cartridge
is nmounted to said main assenbly of the apparatus, a
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devel-oping roller, and an intermedi ary engagi ng
portion which is engaged with gaid driving side
engagi ng portion and with said foll ow ng side

engagi ngportion and which is novable with the
engagenent maintained with said driving side engagi ng
pomeémbarand @nghgsdi difol $oid nensdaiene e i pand on
when sai d devel oping unit noves between the contact
posherehnahbet hecepdcedipozs 3¢mnl Y rdal 8¢ ot 621 AR 1O/

the driving side engaging portion is in engagenent
wi RRmBar disedbaddnhP A B serbl P HP FE2S t?%%%%%ﬁ% an
menber; and (iii) feeding, nmeans for. feeding t

, he
r eBEPHNAGRREPEFi BFOVIoad Wy SphArMIE ATT hh $he
Claim 20, wherein the second nmain assenbly drive
t r 8RBAT 85PN nenber transmits the second rotationa
driving force to said developing roller through said
A dham coupling in a state in which developing unit is

(oS OPE AR OE SAAUE, LS erpacare
for forming an image on a recording material,
comprising:

(i) a rotatable first main assembly drive
transmission member and a rotatable second main
assembly drive transmission member;

(ii) a process cartridge mouﬁted detachably to
the main assembly of the apparatus of said ~
electrophotographic image forming apparatus;

said process cartfidge including:

an electrophotographic photosensitive drum;

a drum unit containing said 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 movably connected with said drum unit, said

developing unit being movable relative to said drum

unit between a contact position in which said
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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;

| a drum coupling member, provided on one axial
end of said eléctrophotographic photosensitive drum,
for engaging with the first main assembly drive
transmission member and transmitting a first
rotational driving force to the electrophotographic
photosensitive drum, when said process cart;idge is
mounted to the main assembly of the apparétus along an
axial direction of said electrophotographic
photosensitive drum;

an Oldham coupling for tfansmitting the second

rotational driving force to said developing roller
with a deviation permitted between an axis of the
second main assembly drive transmission member
provided on one axial end of said developing roller
and an axis of said developing roller, wherein said
Oldham coupling includes a driving side engaging

portion for engaging with the second main assembly.

- drive transmission member when said process cartridge

is mountgd to said main assembly of the apparatus, a
following side engaging portion fixed to said
developing'roller, and an intermediary engaging
portion which is>engaged with>said driving side

engaging portion and with said following side engaging

PCT/JP2007/071674
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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 which the driving

side engaging_pdrtion is in engagement with said
second main assembly drive transmission member; and
(iidi) feeding‘means for feeding the recording

material.

21. An apparatus according to Claim 20, wheréin
the second main assembly drive transmission member
transmits the second rotational driving force to said
developing roller through séid Oldham coupling in a

state in which developing unit is in the contact

position and in a state in which developing unit is in

the spaced position.



