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

[ TECHNI CAL FI ELD] The present invention relates to a process
cartridge and an el ectrophotographic inage formng apparatus which
uses the sanme. Here, the el ectrophotographic inmage formng 10
apparatus forms an image on a recording material using an

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

el ect rophot ographi ¢ i mage form ng apparatus incl ude-an

el ect r ophot ographi ¢ copyi ng machin rophot ographi ¢ printer
(for exanple, |aser beam 15 printeﬁ?sggﬁﬁ ﬁ@%ter, and so on), a
facsimle device, and a word processor. The process cartridge
is a cartridge which conprises at |east devel opi ng neans and an

el ect r ophot ogr aphiroceRet esrtei by ety umace FbamMZAGc CAar AR g
integrally, and it is detachably mountable to the main assenbly of

t he el ectrophot ographic i mage form ng apparatus. [ BACKGROUND ART]
25Heretof ore, the photosensitive drum and the process neans actable
on the saiéd pH@E@géﬁgﬁblﬂ@Ekﬂhun are |ntegrally unified into a

cartridge in the
The. present invention relates to a process

cartridge and an electrophotographic image fdrming
apparatus which uses the same.
Here, the electrophétographic image .forming
" 10 apparatus forms an imdge on a réédrding méterial 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 devicé,
and a word processor. |
The process cartridge is a cartridge which
comprises at least developing meéns and an
electrophotographic photosensitive drum in the
20 cartridge integrally, and it is detachably mountable
to the main asseimbly of the electrophotographic image

forming apparatus.

[BACKGROUND ART]
25 ' Heretofore, the photosensitive drum and the
process means actable on the said photosénsitive drum

are integrally unified into a cartridge in the



2 el ectrophot ographic i mage form ng apparatus using the

el ectrophot ographi c i mage form ng process. The process cartridge
type in which this cartridge is detachably nountable to the main
assenbly- of the 5 el ectrophotographic inmage form ng apparatus, is
enployed. In this process cartridge type,2the nmai ntenance operation
of the apparatus can be perfornmed w thout depending on a service
person, and therefore, the operativity can be remarkably and can 10

be i nmproved. Therefore, this progess cartrijdge type.is used widely in
the el ect r ophGt-8GF &AL ForfifAG Sppatad pparatus us&vamhe

corresponding to the | i nf.or mation ch as.t | as r
the lanp, is Spgféﬁsgéégﬁﬁ%?éhi t e 8%0?82%&%#t3%ﬁ§. Fun1f$ﬁtéé§%6é%
el ectrophot OQE?EEEEdé@BQFpJ QrThAd cAPPAL &t Usr+ BiidloiiRY 480achBbly

el ectrostatic latent“image is forned on the photosensitive drum This

el ectrost ati cpbahesblé MegeHes ndewebepedo by & dawel opi-ng device. The
devel oped i mage fornmed on the 20 photosensitive drumis transferred
onto a recordehgectmabdEotadgraphidoinggsofotieng ragariasuker med on t he

recording material. JP 2001- 2558062k di scl oses the col or

el ect r ophot ogeaphe¥ednade tbifi PEeepparcaiisiguet hEPen-tXs | ine type
in which a plurality of process cartridges are put in order by the

one array. ThB2pRbRRARCE ARGLAFIEN40T hERE PRRAFATATI C2B1PGhi ch i ncl udes

a performed without depending con a service person, and

therefore, the operativity can be remarkably and can
10 be improved. Therefore, thié process.cartridge type is
used widely in the electrophotographic image forming
apparatus.
Liéht corresponding to the image information,
such as the laser, LED, or the lamp, is projected onto
15 the photosensitive drum in the electrophotographic
image forming apparatus. By doing so, an electrostatic
latent image is formed on the photosensitive drum.
This electrostatic latent image is developed by a
developing device. The developed image formed on the
20 photosensitive drum is transferred onte a recording
material. By doing so, the image is formed on the
recording material.
JP 2001-255806A discloses the cclor
electrophotographic image forming apparatus of the in-
25 line type in which a plurality of process cartridges
are put in order by the one array. The process

cartridge 40 has a drum unit 41 which includes a



3 photosensitive drum 44, and a developing unit 42 which includes a
developing roller 68, and they are rotatably connected relative to
each other by a pin 43. The photosensitive drum44 is provided with a
5 cartridge coupling 60 on an axial end of the photosensitive drum
44. \Wen the process cartridge 40 is nmounted to the main assenbly of
the apparatus, a cartridge coupling 60 engages with a nmain assenbly
coupling 61 provided in the nmain assenbly of the 10 apparatus, so
that the driving force is transmtted. A driving force is transmtted
to the devel opPAGOFBPFEFLIEB dHibddh BRE R dRRYekRRimy 65isnd2eehishom

the i t .64 the d I t Y f t i SSi :

monber pr ovi ARBCOREEhet pioh SLPFIGL RELIBL P UpiHE (IS 8542 When e
| d . | : t

e input geaF B3CTe kel it pR BT udThB B5SF Bhtellod NP RHFAE! U

assenbly of thg.apRGFAddissidRd henengagseelvid @aehvg the driving
force., Mire particularly, the drive 20 transm ssions to the

phot osensi §i veadtuiadd @ngpling e daveh optiy reild e €8efromthe main
assenbly of the apparatus are carried out independently from each

ot her. Howevephotesantityved yrired4dowisirzithg amdcesagea 25 igigel 40y

i nprovenent of the process cartridge and the el ectrophotographic

i mage form ngtappaiaiesd & EhgedpindasTarbinpift WGearrParatevi ded on

the swing cartridge coupling 60 engéges with a main assembly

coupling 61 provided in the main assembly of the

10 apparatus, so that the driving force is fransmitted. A
driving force is transmitted to the developing roller
68 through the idler gears 65 and 66 from the input
gear 64 as the development driving force transmission
member provided on the pin 43 of “the developing unit

15 42. When the process cartridge 40 is mounted to the
main assembly of the apparatus The input gear 64 is
engaged with the gear 67 provided in the main assembly
of the apparatus, and the.engagement to reééive the
driving force., Mofe particularly, the drive

20 transmissions to the photosensitive drum 44 and to the
developing roller 68 from the main assembly of the
apparatus are carried out independently from each
other.

However, recently, further downsizing and image

25 QUality improvement of the process cartridge and the

electrophotographic image formirig apparatus are

desired. The input gear is provided on the swing



center which does not change in the position even if the devel opi ng
unit swings in the conventional exanple. For this reason, the

devel oping roller requires a space in order to receive the driving
force fromthe 5 input gear through the idler gear of the process
cartridge. The rotational accuracy of the developing roller is

i nfluenced by the engagenent anong the-input gear, the idler gear,
and the main assenbly-gear. 10 [ DI SCLOSURE OF THE | NVENTI ON]

The present invention further devel ops the prior art structures
mentioned abo¢€Nter which gogs ditgichange 18 HhpMaritpar eBfRcttof the

present invention.to provide a .process cartridge and a 15 small .size
bl oot r ophot ogFABhFEY T heRENS GG Ry S0ud "ShEPRP RS L P H b T G
driving forcegj ' - np e l-Qpi r .t hrough
t he shaft cougF?nghﬁiﬁ%%%x?go#&%hgeﬁgﬁﬁgggggy ]392- ﬁﬁgkggp%ratus
i ndependent | ysHaea ihesd Vit redRitet Ohé NEridA N Foeeengkbhvendr um
It is another object of the present invention to provide a process
cartridge andiaput ngeper fiormoiugdy appaldles gdeer eifn thlke protassonal
accuracy of the developing roller is inproved, so that the i nage 25
qual ity is inpabvetdge. The ropgeberdhqacvirasut Aér the pietelypinige
present invention, there is provided a process cartridge )
roller is influenced by the engagement among the input

gear, the idler gear, and the main assembly gear.

10  [DISCLOSURE OF THE INVENTION]
The present invention further develops the
prior art structures mentioned above. l
Accordingly, it is a principal object'of the.
present invention to providé a process cartridge and a
15 small size electrophotographic image forming apparatusl
wheréin a rotational ariving force is directly
inputted to the developing roller through the shaft
coupling member from the maiﬁ assembly of the
apparatus independently_from the driving input to the
20 photosensitive.drum. |
‘It is another object of the present invention
to ﬁrbvide a process cartridge and an image forming
"apparatus wherein the rotational accuracy of the
develcoping roller is improved, so that the image
25 quality is improved.
According to another aspect of the present

invention, there is provided a process cartridge



det achably nountable to a nmain assenbly of an el ectrophot ographic

i mage form ng apparatus, wherein the main assenbly includes a first
rotatable main assenbly drive transm ssion nenber, and a second 5
rotatabl e main assenbly drive transm ssion nmenber, said proCess
cartridge conprising an el ectrophot ographsc photosensitive drum a
devel oping roller for developing an electrostatic |atent inmage forned
on sai d el ectrophot ographi c photosensitive drum 10 with a devel oper;

a drum coupling nepber, provided on one axial end of said

el ect r ophot ogr‘%ﬁﬁFggBEBt-‘g%%’%%]ﬁé:odrauFPFlf‘oF‘S%T‘FQ‘éJQY rfgfs\ﬁ”t h the first
mai n assenbly driyve 15S].00 . er, d transmtting first

rot ati onal drf@ﬁﬁé%P%bgggg%%ikgpfg%g%egfggﬁﬂ%t%%#%%)%%f’pﬁb?ggéﬁsitive
drum when SaidlePRQERSSs SARLTY O 11 R1FOUNEEHsE Ord B SR r@gsenbl y of

t he apparatus along an axial direction of said el ectrophotographic

phot osensi ti vasdenblyad shad tre0i4nliisRg oftibRber Prand dededdnane axi al

end of said 20 developing roller, for transmtting a second

rot ati onal sdr reicagabbde ceain tdsseridyi diriva peamsrised dretnsmberan axi s
of the second main assenbly drive transm ssion nenber and an axis of
sai d devel opi Ag§ifoPreseswreadinidgg goshatsiedudl i ng nenber i ncl udes

an 25 engagin ortion for engaging with the second mai n assenbly
drive transm SPGRIFRARERS %%(Pé‘%\’if’ﬁ@“?h’él‘é"e&ﬁlrﬂ“r Gt SEV6M8PLBF vi ng
the qaip gssendly -

force, when sgid)propesSiey CALLAAR L3 IPUALEA L0 1 |
of the apparatus; and saldrenéhglng portron is ifovabl e in-a direction

crossing W t hebbgeaxbil sglid eold@ ophotal dagiere! HRitHE hnlik 4o WaLH, Sai d
process cart rl‘dge enters .

10 with a developer; 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

15 electrophotographic photosensitive drum, when said
process cartridge is mounted to the main assembly of
the apparatus along an aﬁial directioﬁ of said
electrophotographic photosensitive drum; a éhaft
coupling member, provided on one axial end of said

20 developing roller, for transmitting a second
rotational driving force with a deﬁiation permitted
between an axis of the second main assembly drive
transmission member and an axis of said developing
roller, wherein said shaft coupling member includes an

25 engaging-portion for engaging with the second main
assembly drive transmi;sion member and receiving the

second rotational driving force, when said process



5 said main assenbly of the apparatus. Accordi ng to anot her
aspect of the present invention, there is provided an

el ect rophot ographi c i mage form ng apparatus for formng an i mage on a
recording material, conprising: (i) a.rotatable first 10 nain
assenbly drive transm ssion nmenber and a g ot at abl e second nain
assenbly drive transm ssion nenber; (ii) a process cartridge nounted
detachably to the main assenbly of the apparatus of said |

el ectrophot ogr aphi ¢ i mage form ng apparatus; -said 15 process .
cartridge i ncFGEFﬁbqg‘énl%l%{r’rtﬁﬁhfi?og?%p‘ﬁ?h“ preg®dwsPEi fBedrum a
devel opi ng rol Ler fglg1 pleveiosoi.gltg an_electrostatic | atenga i mage_ f or med
on said el ect ?88%5? g?"apﬁ ﬁ'ﬁ‘ SUERLF Y RO WSt Ao é%’r paer; a
drum coupl i ng4Fk P i n 0. axdal 54 sakd, .

el ect r ophot og?ggﬁ?gi.%%o%%zge%gﬁ ?lggﬁd?}&%] af‘i(;érlagnlg%git%nwétt hS?Jh% first
nmai n assenbl ydeteyveplh@nsdliies aReAEsRES %‘f&:ésfsa%%!f‘tfrﬁ.ﬁﬁg antérst
rotational driving force to the el ectrophot ographi c photosensitive
drum whens sasdigrogis sascantaliydgé tBe Zfpamrintised to the nain aesenbly
of the apparatus along an axial direction of said el ectrophotographic
phot osensi tive drum Agcghding cou@natdiereadpect ppbvilkedrepestt one

axial end of said developing roller, for transmtting a second
rotational dr +FOYSREFPceNfEnls BEQV IS Ph & mctrerhBEPoRRN1GN axi s
of the secondinrlrgien ssrgiq]bl% dgir\égugr NS 'C;ssii%n ranlalrrber and an axis of
said 5 devel oprnyg rot1er.? WREr&f i gard shart colpl iMgIwePDet i ncl udes
an_engaging PRLLoQl AP naARGAANN Ikl 116, :S6GING BBL AL A5EENt Jodr i ve
transm ssi on nenber and receiving the second rotational driving
force, when smiih HO0RES CaktkbdgeahsnignitrecheBethenavan assenbly 10
of the apparatus; and said engaging portion is novable in a direction
crossi ng wit hrethaetahdicalsegiondcimadn a$sawily devekeopiragsmbssizyn when sai d
process cartridge enters said nmain assenbly of the apparatus; and
(iii) feeding® F 10 )f @eBIrAGeE heC o fioratefi aptaasNasdcand

ot h?r obj ect Sthéc erl'taéF:i.Ll!'lr eass’se?'ngqlf of the apparatus of said

electrophotographic image forming apparatus; said

15 process cartridge including: an electrophotographic
photosensitive drum; a developing roller for
developing an electrostatic latent image formed on
said electrophotographic photosensitive drum with a
developer; a drum coupling member, provided on one

20 .axial end of said electrophotographic photosensitive
drum, for engaging with the first main assembly d?ive
transmission member and transmitting a first
rotational driving force to the electrophotographic
photosensiti?e drum, when said process cartridge is

25 mounted to the main assembly of the apparatus along an
axial direction of said electrophotographic

photosensitive drum; a shaft coupling member, provided:



advant ages of the present invention will becone nore apparent upon
consideration of the follow ng description of the preferred
enbodi nents of the present invention, taken in conjunction with the
20 acconpanyi ng draw ngs. (BRI EF DESCRI PTI ON OF THE DRAW NGS)
Figure 1 is a general arrangenment of a cojor el ectrophotographic

i mage form ng apparatus according 25 to an enbodi nent 1 of the

present -i nventi on. Figure 21is a sectional vi ew of a process
cartridge according to_ Enmbodi ment 1. ure 3 is the
per spective viEwoge éﬁléht%ﬁddﬁ%éﬁﬂ&n@évéﬂOPh%gp? s &aftridge

di t nbodi 4 t
o oo oS oy A AERag ¢ sesakios At aoRb o RE %0@%25865 '¥e

Figure 5 lllu%erv%fa%i A g@%ﬂﬂ& &@%bognrsigfé' Vi tfh a.M8LA ,géfr?ﬂb' y

of the image form ng apparatus o € process car gé "according to

Enbodi ment 1. JLeEk8uyeqpivs @téﬁ@h&%%&bhvﬁeMbé%NddBJé%ea§E§t8f“§§{& the
process cartridge according to Enbodinent 1 is positioned in the main

assenbly of t kievietregéngorsd g, aph@ratinssaid shaft couplEhguhémPer
illustrates a supporting structure for 15 a devel oping roller
according to Emgsddidaenen lendEigiunce p@ritg oanfer pirogbgdingi ewtbf the shaf t

second main assembly drive transmission member and
receiving the second rotational driving force, when
said process cartridge is mounted to the main assembly
10 of the apparatus} and said engaging portion is movabie
in a direction crossing with the axial direction of
said developing roller when said process cartridge .
enters said main assembly of the apparatus; and
(iii) feeding means for feeding the recording material.
15 These and other objects, features, and
advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the

20 accompanying drawings.

{BRIEF DESCRIPTION OF THE DRAWINGS]
Figure 1 is a general arrangement of a color
electrophotographic image forming apparatus according
25 to an embodiment 1 of the present invention.
| Figure 2 is a sectional view of a process

cartridge according to Embodiment 1.



coupl i ng menber according to Enbodi nent 1. Figure 9 is a
sectional view of the shaft coupling nenber according to Enbodi nent
1. 20Figure 10 is a perspective view of the shaft coupling nenber of
a devel oping unit according to Enbodinment 1. Figure 11 is a
perspective view which illustrates a firgt main assenbly drive
transm ssion 25 nmenber and a second main assenbly drive transm ssion
menber of the inmage form ng apparatus accordi ng to Enbodi nent 1.

Figure 12 is a side view which illustrates an operation of the shaft
coupl i ng menber bef of &I RE ﬁohﬂtt’rfﬁg RS SPRETPVBCESSY F N @yéeT
according to Enbogirm%g é% @ %Bee13 ég_@ S ana%hgdghlu ération
whi ch illustraPBs*iife operéctl o Of Tt he“Shaft %oﬁlﬁ I'ng Nenber before
the mounting gfLthendf0CeSS cartridge according to Embodiment 1
Figure 14 is a side view which illustrates the

Figure 4 is a perspective view of a developing
$ unit according to Embodiment 1.

‘Figure 5 illustrates a mounting operation
relative to a main assembly of the image forming
apparatus of the process cartridge accerding to
Embodiment 1.

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

‘Figure 7 illustrates a supporting structure for

15 a developing roller according to Embodiment 1.

Figure 8 is an exploded view.of a shaft
coupling member accdrding to Embodiment 1.

Figure 9 is a sectional view of the shaft
coupling member according to Embodiment 1.

20 Figure 10 is a perspective view of the shaft
coupling member of a develeoping unit according to
Embodiment 1.

Figure 11 is a perspective view which
illustrates a first main assembly drive transmission

25 member and a second main assembly drive transmission
member of the image forming apparatus according to

Embodiment 1.



10 operation of the shaft coupling nenber after the nounting of the
process cartridge according to Enbodi mnent 1. Figure 15 is a
schematic illustration which illustrates the operation of the shaft
coupling menber 15 after the mounting of the process cartridge
according to Enmbodi ment 1. Figures 16 is a side view which
illustrates the positioning for the shaft coupling nenber according
to Enbodi ment 2. 20Figure 17 is a ‘perspective vi ew which ill ust rat es’

t he shaft coupling nenber according to Enmbodi nent ure
18 illustrates an operidirén16f 16hd SHR tVicHuphi-Rf FréﬁB%Fr%E%rad} ng to

Enbodi 3. 25F 19 j |l | f the shaf
coupl | NG monb&P SAELOPI R TiF BHARN RENPLATS FRGNE 6 19Tt Pat s an

PRl on of HeERIRH e B M Eﬁmd@&%@dw o et 4
Embodiment 1.
5 Figure 13 is a schematic illustration which
illustrates the operation of the shaft coupling member
.before the mounting of the process cartridge according
to Embediment 1.

Figure 14 is a side view whicﬁ illustrates the

10 -operation of the shaft coupling member after the
mouﬂting of the process cartridge according to
Embodiment 1. |

Figure 15 is a schematic illustration which
illustrates the operation of the shaft coupling member

15 after the mounting of the process cartridge according
to Embodiment 1.

Figure 16 i1s a side view which illustrates the
positioning for thé shaft coupling member according to
Embodiment 2.

20 . Figure 17 is a perspective view which
illustrates the shaft coupling member according to
Embodiment 3.

Figure 18 illustrates an operation of the shaft
éoupling member according to Embodiment 3.

25. _ Figure 19 illustrates an operation of the shaft
coupling member according to Embodiment 4.

Figure 20 illustrates an operation of the shaft



The preferred enbodi nents of the present 5 invention will be
described in conjunction with the acconpanyi ng draw ngs. Enbodi ment 1
Referring to Figure 1 - Figure 15, the process 10 cartridge and the
el ectrophot ographi ¢ i mage form ng apparatus according to an

enbodi ment of the present invention wlljibe described.

Figure 1 illustrates a general arrangenent of the col or

el ectrophot ographi c i mage form ng apparatus 15 according to this
enbodi ment. (Ceneral arrangenent of image form ng apparatus) Figure 1
shows a gener ZCURLLEHgBHABYRT ACAT dHNGc EPoPpRBRdYIEPhi‘c i mage forning
apparatus 20(hereinafter, inmage form ng apparatus) 100. As shown in
Figure 1, four detachably nountable process cartridges 7 (7a, 7b, 7c,

7d) - ar e mount g4y, GBHAT Y N byashamMyydibthgur e 1, the

process cartridges are inclined relative to t ori zont al

direction in 25 the mienpgegerbby ShnddiGncdRRALEL HRe 19PssdzACh process.
cartridge 7 has an el ectrophotographi c photosensitive nenber drum 11
5 invention will be described in conjunction with the

accompanying drawings.

Embodiment 1
Referring to Figure 1 - Figure 15, the process
10 cartridge and the electrophotographic image forming
apparatus according to an embodiment of the present
invention will be described.
Figure 1 illustrqtes a general arréngément of
the color electrophotographic image forming apparatus

15 accdrding to this embodiment.

(Genefal arrangement of image forming épparatus}
| Figure 1 shows a general arfangement of an
electrophotographic image forming apparatus
20 khereinafter, image forming apparéﬁus) 100. As'shown
in Figure 1, four detachably mountable process
cartridges 7 {(7a, 7b, 75, 7d) are mounted by mounting
members (unshown).. In Figure 1, the pfocess cartridges
7 aré inclined relative to the horizontal direction in
25 the main assembly of the apparatus 100.
Each process cartridge 7 has an-

electrophotographic photosensitive member drum



(hereinafter, photosensitive drum | (la, Ib, Ic, 1d). Around the
phot osensitive drum 1l of the process cartridge 7, there are provided
process neans, such as a charging roller 2 (2a, 2b, 2c, 2d), a

devel oping 5 roller 25 (25a, 25b, 25c, 25d), and a cl eaning nmenber 6
(6a, 6b, 6¢C, 6d), are provided integrally. The charging roller 2 has
a function of charging charges the surface of the photosensitive drum
| uniformy. The developing roller 25 has a function of devel opi ng,
10 with the toner, a latent image forned on the photosensitive drum1
into a visual i‘Pégeinageer T QossRSA§LNBnBEY™ L T elisvedbr héct ohdk -

whi ch remai ns._on the, photosensitiive drym1, _ affer the devel oper inmage
fornmed on theAﬁRBPgsEﬁ%iQ?Qﬁ?%ﬁqﬁﬁxiVFsHFPﬁngf%érﬁﬁ? PEO5fit8 a

recor ding MteLiBlidgs 1. cherd SEANBELLURLS A Ja.d QLY Lhe,! & ont

i mage on the photosensitive m y exposing ot oSensitive
drum 1 sel ectizveh¥r@inghoPasi  qbat heni NBge I OrMakk@Nopisg Provi ded
ina lower part of the 20 process cartridge 7. - A cassette 17
whi ch cont ai ngolLherr280(282g 25&t, erbal sS25d) 5 frid\d d9@aniing hewesr
position of the main assenbly 100A of the apparatus. A recording -
mat eri al feedéndgbaradls, i & préigli.dedesproniaded hitZgnaddgr diTige mat eri al
S passes through a secondary transfer -roller 70 portion and a fixing
portion 74 poFPRr88aiR® ¥helafppehasort FeRcCoiomfarckitdding ararges

the suxrface of the photosensitive drum 1 uniformly.
Thé developing roller 25 has a function of developing,
10  with the toner, a latent image formed cn the
.photosensitive drum 1 into é visualized image. The
cleaning member 6 removes fhe toner which remains on
the photosensitive drum 1, after the developer image
formed on the photosensitive drum 1 is.transferred
" 15 onto-a recordiné material.

A scanner unit 3 for forming the latent image
on the photosensitive drum 1 by exposing the
photosensitive drum 1 selectiveiy on the basis of the
image information, is provided in a lower.part of the

20 process cartridge 7. ‘

A cassette 17 which contains the recording
ﬁaterials S ié provided in a iower'position of the
main assembly 100A of the apparatus. A recording
material feeding means is‘provided so that the

25 recording material S passes through a seconda£§
transfer roller 70 portion and a fixing portion 74

portion -to the upper portion of apparatus main



12 assenbly A In the detail, it conprises a feeding roller 54 for
carrying out the separation and feeding of the recording materials S
fromthe cassette 17 one by one. It further conprises a conveying
roller pair 5 76 for feeding the fed recording material S, and a
resist roller pair 55 for synchronizing Latent inmage forned on the
phot osensitive drum1l with the recording material S. In an upper part
of the process cartridge 7 (7a, 7b, 7c, 7d), an internediary transfer
unit 5 as 10 the internediary transfer neans for transferring the
toner i mages fEESPERLZnAt hdpivdCosehsditi viL dramaricegl &, fredirg, 1d),
is provided. The_.interngdiary transfer it 5 conprises a_driving

Fol ler 56 and SHIEH BheFOF AN SE oRt FlPt RGP S2¢ 4B Mary

transfer 15 1 old ers SBcl 58 G888, 389)ofr 01 USLddh (LheopgaLt i on

opposed to- the photo I eac r, and an

opposi ng rol | %rKs ond ., OPROSREthe racsREPNEES Ya IR hgr 0bL 868 ir
respectively. transfer belt 9 is extended around the rollers. The

20 circul abi vgemveneséddig tire: ticanskebrichy Matericar IS, edndut
contacting to all the photosensitive druns 1. By applying a voltage
to the pri maryesiahstellen|pans 558 fp58aynsB8bonb8igiy 38dentt Awagener
images are transferred primarily onto the transfer belt 9 fromthe 25
phot osensi t i véodrarson. thihehriasggs itd vapprred petledhet KECOPPHRY ti on

59 rollers disposed in the transfer belt t he second

9 d .
Uranster rol | 8PEST03EoS" 137 PANSPERT (R t Sifer BB Rr ot NeF 19%nsf er
bel t 9 Qnto the(5§9oﬁgjnﬂxn&&ﬁn'%k §ntermediary transfer unit 5 as

10 the intermediary transfer means for transferring the
toner images formed on the photesensitive drums 1 (la,
ib, 1lc, 1d), is provided. The intermediary transfer
unit 5 comprises a driving roller 56 and a follower
roller 57. It further comprises a primary transfer

15 rollers 58 (58a, 58b, 58¢, 58d) provided in the
position opposed to the photosensitivé drum 1 for each
color, and an opposing rollers 59 opposed to a
secondary transfer rollers 70, respectively. A
transfer belt 9 is extended around the rollers. The

20 -+ circulative movement of the transfer belt 9 is carried
out contécting to all the photosensitive drums 1. By
applyving a voltage to the primarfxtransfer rollers 58
(58a, 58b, 5Bc, 58Bd), the toner images aie transferred
primarily onto the transfer belt 9 from the

25 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



Each photosensitive drum11 is rotated in the inage form ng-operation
and the drum11 is-charged 5 uniformly by the charging roller 2.
Subsequently, the photosensitive drum1 is selectively exposed with

t he scanner unit 3. By doing so, an electrostatic latent inage is
formed on the photosensitive drum 1. Theid atent inmage is devel oped by
t he developing roller 25. 10 This fornms the col or devel oper inmage on
each photosensitive drum1l. In synchronismwth this imge formation,
a resist roller pair 55 feeds the recording material S to the
secondary tratsPasipssthe o MiHeridagRe LI5PBOSI Gt FANTEE bgling PREC
secondary transfer 15 roller 70 ,are_opposed to each other with the
transfer belt 9 REFRFEtWELIR %A1 3ndge transfer bias voltage is

applied to the Seconqﬁﬁ¥1E@ﬁg§%gﬁs{§445”dfq% Eo.gr?ﬁggggdtfg;f%%pondary

col or devel oper inmges 0on ransf'er belt onfo recordi ng

material S. Byd@bNgo2fiRg: oprG@iQh hARIERE Sahfak Med s0RhhRgefeCOr di NG
material S. The recording material S which has the forned col or inmage
i s heated gnduphi€ssauybyy tite fdheirg@ngorbl Dar 74, Sabkbatedtiey dental oper
image is fixed. Thereafter, the recording material S is discharged to
t he di schar gi phoRbspusitire Wrupy 1t he desehaigilg axplosed ¥2th Thiee
fixing portion 74 is disposed in the upper position of Main assenbly
of the apparafG3nper PipcessBrafeinr@ge). an electrpgtat s ng i@ i gure

2 - Figure 4, .the process ¢ rtrig e 7 of this enbodi ment will be
descri bod. 5 FPGEPOD TomE o eBhP OISt 1 e prBBed - cablt i dge 7
iy o Sont 8 Plat e SBUELOTY RISHITI Loy MR otuGREL IR,
tCﬁgt fiozzr&be rANST FOfnd RIS CakIELoPefalidded@m Eacuhi ch contains
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
the opposing roller 59 and the secondary transfer .

15 roller 70 are opposed to eaéh dther with the transfer
belt 9 therebetweén. An image transfer bias voltage is
applied to the secondafy transfer roller 70 to
transfer the éecondary color developer images on the
transfer belt onto the recording material §. By doing

20 so, a color imaée is formed on the recording material
S. The recording material S which has the formed color
image is hHeated and pressed by the fixing portion 74,
so that the developef image is fixed. Thereafter, the
recording material S is discharged to the discharging

25 portion 75 by the discharging roller 72. The fixing

portion 74 is disposed in the upper position of Main

assembly of the apparatus A.



10 of the cyan color, and a cartridge -id which contains the toner of
the bl ack color, have the sane structures. Each process
cartridge 7 (7a, 7b, 7c, 7d) includes a drumunit 26 (26a, 26b, 26c,
26d) as-a first frame, and a developing unit 4 (4a, .4b, 4c, 4d) 15
as a second franme. The drumunit 26 is pyovided with the

phot osensitive druml.(la, Ib, Ic, 1d), and the charging roller 2
(2a, 2b, 2d) and the cleaning nenber 6 (6a, 6b, 6c, 6d). And, the
devel oping unit 4 is provided with a developing roller 25.. 20The
drumunit 26 includes a cleaning frane' 27 and the photosensitive
drum1 is rotggabl mounted to.it through a drumfront bearing 10 and
a drumrear beafff 5ﬁ1¢?¥ﬁﬁﬁﬁg)3)..The end of the photosensitive drum

1 is provided wth t@%fg&ggbgggglﬁ%guiﬁganF§§§5%54fHﬁ%ﬁgrgﬁgfaing

Around the photosensitive nl, das nentione ove,

roller 2 and the:eiggdi NG MG chpodbnare Hiapesedesdhepsgsi dual
toner renoved by the cleaning nmenber 6 fromthe photosensitive druml

surface issleFifaté 2 nis a4 etwedstobisn chiindier p2éaesA dstwviidpd ar ce
is transmtted to the drumunit 26 from5 a main assenbly driving
mot or (unshowahiak comrdisngheodereloper t Hmraimefphot obemeiki v& drum
1 is rotated correspondingly to the inage form ng operation process.
The charging FeFFE}d2R % S8RV RBRINt R tBSheIcFBanY#HL 9% ane 27

through the ngigéfm%ré%éé?i&%%aﬁhn9§ich contains the toner of a

magenta color, a cartridge 7c which contains the toner

10 of the cyan color, and a cartridge ‘7d which contains

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, 26¢, 26d) as a

first frame, and é.developing.unit 4. {43, -4b, 4c, 44d)

15 as a second frame. .The drum unit 26 is providéd with
the photosensitive drum 1 {(la, 1lb, lc, 1d), and the
charging roller 2 (2a, 2b, 2c, 2d) and the cleaning
member 6 (6a, 6b, 6c, 6d). And, the developing unit 4
is provided with -a developing roller 25.

20 | The drum ﬁnit 26 includes a cleaning frame' 27
and the photosensitive drum 1 is rotatably mounted to
it through a drum-front bearing 10 and a drum-rear
bearing 11 (Figure 3). The end of the photosensitive
drum 1 is provided wifh the drum coupling 16 and the

25 flange Bb5.

Around.the photosensitive -drum 1, as mentioned

above, the charging roller 2 and the cleaning member 6



10 28. And, it is pressed by a charging roller pressing nenber 46
toward the photosensitive drum1, by which it is rotated by the

phot osensitive drum 1. The devel oping unit 4 conprises a
devel oping roller 25 which contacts with the photosensitive drum15 1
and is rotated in the direction of arrow$, and a devel opi ng device
frame 31 for supporting the developing roller 25. The devel opi ng
roller 25 is rotatably supported on the:devel opi ng device frame 31

t hrough a devel opi ng-devi ce-front bearing 12 and a 20

devel opi ng- devit€edienpsear ithg rSShAreh anermyeneEadt byt Hee respecti ve

sides of the devel gpin evic rame 31 (Figure 4). A toner supplying
rol ler 34 rot &-€8+A9t %ﬁhﬁ? t“ﬁﬁ‘ﬁpeaPéﬁﬁg ,n%ﬂﬁﬁﬁbFFH@ ﬁo t he
outer periphery of Lhe,devel oning rol Lep 2o tAéin gvelapiag 25, blade 35
regul ates the toner Iayer'%hereon, Bontac ing tothe outér periphery

of the devel oging;hg! E&FcLS:s Itkdnifi L RBEN + SCGATRAR LA tPOB! EPfn 312
of the devel opi ng 6 device franme 31, -the toner feeding nenber 36

for agitasi ng mhencesiaised drarehganetber (feedviy theat apevihg the
toner supplying roller 34 is provided. Figure 3 is an outer

appear ance pesspecej.veo Sthatewhef phibtopensesive alram dgeés7roTaeed
developing unit 4 is rotatably nounted to the drumunit 26. A front
supporting pi Forieapen@inedt P tinggepifRrnENGhPRAr &k Ol rREAceSst-t ed

|0, (he cleani g fLane. 21,315 ,219305 LILG.LAS hengng hol g, 120 and
AR e R R
10 28. And, it is pressed by a charging roller pressing
member 46 toward the photosensitive drum 1, by whicﬁ
it is rotated by the photosensitive drum 1.
The developing unit 4 comprises a developing
roller 25 which contdcts with the photosensitive drum
15 1 and is rotated in the direction of arr@w B, and a
developing device frame 31 for supporting the
developing roller 25. .The developing roller 25 is
rotatably supperted on the developing device frame 31
through a developing-device-front bearing 12 ‘and a
20 developing-device-rear bearing 13 which are mounted to
the respective sides of the develobing device frame 31
(Figure 4). A toner supplying roller 34 rotates in the
direction of arrow C, contacting to the outer
periphery of the developing roller 25. A developing
25 blade 35 regulates the toner layer thereon, contacting

to the outer periphery of the developing roller 25. In

the toner accommcdating portion 3la of the developing



pins 14 and 15 to the cleaning frame 27 (Figure 2). The cleaning
frame 27 is provided wwth a drumfront 15 bearing 10 and a drumrear
bearing 11 for supporting the photosensitive drum11 rotatably. The
drumrear bearing 11 supports a drum coupling 16 connected with the
phot osensitive drum 1. The drumfront begsring 10 supports the flange
85. The drum coupling 16 transmts 20he rotational driving force
(first rotational driving force) to the photosensitive drum 1l from
the main assenbly 100A of the apparatus. i ThHe devel opi ng unit
4 shown in Fig@reca fsamg gt thet henarufeeting 26mBera 38r €85i ng spring

5 P 0 AR RO . FPOALEE 5 <
devel api ng r oA+ 2601 &7 GBIFed B TTHED pf Skt st Res 48%8ha the

tension spring 39 abeyhut-hezholes, Idaandpbiarghct NSerspective
devel opi ng-devi ce-front bearing 12 and thée devel opi ng- 5 device-rear

bearing 135 seoithadfithd preenisactadtiodgder phahesaaseloyndgnunntl.a
In a contact type devel opi ng system which effects the devel opnent
with the cont astriedweely tmveingledt boehke tdxan dmirh 26andA t fiordevel opi ng
roller 25, it 10 is desirable that the photosensitive druml is a
rigid nmenber awRP®HelRRERITOFIANGNAOR| ERAR5SHRPOHT 1EI0a®iPc LAeWBEeR This

el astic nenber_nmay be a.solid.rubber nol ayer, and.it may have the

ol 1 d T ubbor PG VSR A A nhbBr AT CUN (TN a7eBRe | HISsed

ConSideratLoniﬁ%o the hanging holes 12a and 13a of the developing-

10 device—front bearing 12 and the developing-device-rear
bearing 13. By doing so, the developing unit 4 is
rotatably supported about the axis of the supporting
pins 14 and 15 to the cleaning frame 27 (Figure 2).

The cleaning frame 27 is provided with a drum-front
15 beéring 10 and a drum—fear bearing 11 for supporting
- the photosensitive drum 1 rotatably. The drum-rear
bearing 11 supports a drum coupling 16 connected with
£he photosensitive drum 1. The drum-front bearing 10
supports the flange 85. The drum coupling 16 transmits '

20 the rotational driving fofce (first.rotational driving
force) to the photosensitive drum 1 from the main |
assembly 100A of the apparatus.

The developing unit 4 shown in Figure 4 is
urged to the drum unit 26 by a pressing spring 38

25 provided in the developing device frame 31, and a

tension spring (unshown) provided in the developing-

device-front bearing 12 during the image formation of



15 the charging application property to the toner. The i mage
form ng operation of the process cartridge 7 will be described
(Figure 1 and Figure 2). Wien the image information is supplied to
the image form ng apparatus 100, the nmain assenbly driving notor 20
(unshown) starts the rotation and the roi7ational driving forces is
transmtted to the photosensitive drum1, to the developing roller
25, to the toner supplying roller 34, and to the toner feeding nenber

36. The charging bias voltage.,is applied to the 25 ch in aller 2
fromthe nai ntﬁgsEﬁB‘F?ﬁﬁ(ﬁ?ﬁ%&ldﬂﬁegap Sy BP&Hﬁr’é‘g{g‘f%%ti i*Cal 1y

the surface of th hat o sitive.dru - unj f . r ing to
the 18 inagerﬁﬁ?gyg%S?%ﬁsl geggﬁggugégfégéfﬁég%éht y ?ﬁgggggnner

unit, 3, SO thab gk al@Mnd IRGsel $0A05 e ofhd N Plaet efgnsi tive drum
1. The toner ih th& foner accommodating portion 5 3la is fed by the

rotation of tRhevtossind-ardiing-reaher bdbring tle dnenehesdppbyoming-ol | er
34. The toner supplying roller 34 rotates to supply the toner to the
out er periphedgvbtetiwnr dieatriimg déyeboptimgr ridl liey c@Btafhedsuppthed
toner is triboelectrically charged by the 10 devel opi ng bl ade 35 on
the outer perpphepgenrditine ¢aval dping roller 25. The devel opi ng bi as
voltage is apptied to the devel oping roll 25 fromthe voltage

source portion (unshéfinf E?%E??ﬁxfWé%1q%¥e§hﬁbﬁgf§#?ﬁ?ﬂ;%ﬂﬁﬁgratus 100.
oy o . Lt LB O el dR RS e,

phot osensi ti v&-drum 11's dev d. evel oping ro
provi.ded oppogedibSed Nt RROESANS! bhyer Kl Wavk1oHiagdeyelepi ng, rod | er

25 is contacted to the photosensitive drum 1 and devel ops the
el ectrost a i cibatiepirdvrgefaer ke photbsensitive drum 1 is a rigid
member and the developing roller 25 is an elastic
member. This elastic member may be a solid rubber
monoiayer, and it may have the solid rubber layer and
a resin material coating thereon in consideration of
15 the charging application property to the toner.
-The image forming operation of the process
cartridge 7 will be described (Figure 1 and Figure 2).
When the image information is supplied to the image
forming apparatus 100, the main assembl? driving motor
20 (unshown) starts the rotation and the rotational
driving forces is transmitted to the photosensitive
drum 1, teo the developing roller 25, to the toner
supplying roller 34, and to the toner feeding member
36. The charging bias voltage is applied to the
25 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



20 photosensitive drum 1. (Mechanism for nounting process cartridge
to main assenbly of inmage form ng apparatus) Referring to Figure 5,
the nmounting nmechanism 25 according to this enbodi nent, for nounting
the process cartridge 7 in the apparatus nain assenbly 100A will be
described. 19 In Figure 5, (a) idlustrates a state before
the setting, in the apparatus main assenbly 100A, of the process
cartridge 7. In the state of (a), the process cartridge 7 is nounted
in the direction of arrow E 5 through an opening 82a provided in a

front side pl af#982 1BfOFARE Lpartdtu$¥RRPHT asse bl {PEGEARY| ADEhat
27 01 the. prodBebnEa PR gt 71 € IGU Aobbr 5 HAIY aSeaRETStgihde
menber 81 proyide hE@o%%ﬁsﬂé&JEﬂd}uﬁ§§?”bly_100A of the apparatus. The
mai n assenbly gui de nenber 81 1s the nounting nenber for notnting the
process cartridge 7 ding"@unbabi).the toner accommodating portion
5 3la is fed by the rotation of the toner feeding member
36 to the toner supplying roller 34. The toner
supplying roller 34 rotates to supply the toner to the
outer pe;iphery of the rotating developing roller 25.
The supplied toner is triboelectrically charged by the
10 - developing blade 35 on the outer periphery of the
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
apparatus 100. By doing so, the electrostatic latent
15 . image formed on the'photosensitive drum 1 is developed.
Here, the developing roller 25 is provided opposed to
the photosensitive drum 1. The developing roller 25 is
contacted to the photosensitive drum 1 and develops

the electrostatic latent image formed on the

20 photosensitive drum 1.

(Mechanism for moﬁnting preocess cartridge to main
assembly of image forming apparatus) '
Referring to Figure 5; the mounting mechanism,
25 according to this embodiment, for mounting the process
cartridge 7 in the apparatus main assembly 100A will

be described.



In Figure 5, (b) illustrates the state where the nounting of the
process cartridge 7 to the 15 apparatus main assembly 100A is

conpl eting. The guiding member 81 provided in the main assenbly 100A
of the apparatus is provided with an inclined portion 8la inclined
upwardly toward downstream wi th respect {p the nmounting direction.
The cleaning frame 27 is 20 provided with a dowwardly inclined
portion 27c in an upstreamend wth respect to the mounting
direction. \Wien the process cartridge 7 is nounted to the apparatus
mai n assenbly 100A, tHe Fgguge éorﬁéknikiﬂ§ﬁﬁﬁt?ﬁeacﬁE@#ﬁrﬂfﬁQQ%ﬂ§h27

rides on the |ncI|ned ortion 25 8la, and the i or |on 27c
T des on the rafruRgd RoltnOeERaths ROtn A Ssat i G0AE 0t

process cartriddeclsl saflsplgeed Lapard: e ﬁugggéaﬁp{e ;gro s%nsfér

unit 5 (upwar Fi gure tés Stat e

where the prO%Q%%rEé?ér7dﬂ§lhﬁnﬁBHnEﬁdtSQ &fﬁédﬂid& agsarbby éOOA of
t he apparatus. \Wen the nounting operation of 5 the process cartridge

7 is further eapbuhgHeghispaiiry stheppboL@ss Oard rirdge %igevesatowar d
the intermediary transfer unit 5, the abutting portion 27d provided

integrally on8ghefcteanapppfatasemaIncansautsy tlHR.redn shae qelsate 83
of the apparatus main assenbly 100A. By 10 doing ,so, the nounting of
the process car@nidgePTriion RID rageoFat by myapsecaiastheo conpl et es.

cleaning frame 27 of the process cartridge 7 is guided
on a main assembly guide member 81 provided in the
10 main assembly 100A of the apparatus. The main assembly
guide member 81 is the mounting member for mounting
the process cartridge 7 dismountably.
In Figure 5, (b) illustrates the state where
the mounting of the process cartridge 7 to the |
15 apparatus main assembly 100A is completing. The
guiding member 81 provided in the main assembly 1OOA
of the apparatus is provided with-an inclined portlon
8la inclined upwardly toward downstream with respect
to the mounting direction. The cleaning frame 27 is
20 provided with a down#ardly inclined portion 27c¢ in an
upstream end with respect to the mounting direction.
When the process cartridge 7 is mounted to the
apparatus main assembly 100A, the guide portion 27b of
the cleaning frame 27 rides on the inclined portion
25 8la, and the inclined portion 27c rides on the main
.-assembly guide portion 81. By doing so, the process

cartridge 7 is displaced toward the intermediary



In this state, a portion-to-be-urged ha of the drumrear bearing 11
contacts with the back pressed nmenber 91 provided in the rear side
plate 83, so that 15 it is upwardly pushed by the pressing spring 92.
And, the cartridge positioning portion |l b provided in the upper
position of the drumrear bearing 11 cont@cts to the abutting portion
83a, which functions as the main assenbly positioning portion, of.
the rear side plate 20 83, by which the process.cartridge 7 is
positioned reldtive to the apParatus mai n assenbly 100A in the rear

si de. trapsig8i vrbh, ° alWratddwdto- be- pul | ed 10a of the

drumfront bearing 1Q engages wt he, pul lin er.25 9 rovi ded
ina front side platgxéggg%ﬁg ulPFLgﬂ+i§ﬁﬁﬁatg§nggguﬁﬁﬁﬁ?ﬂi}%%ﬁ sed by
a tension spri i ! f gy , doi ng
2,\ension spriug BloReoy des anuddia k. S 4% AU 585 a8Bdtl, 401
an abutting pailiaoBs1Bhe WhEdrdSuLar ihéd o Papuhk@ALNGp&LA i Jror
the drumfront bearing 10 contacts to a positioning portion 82b which
is the 5 mai ntagserbbysPosdttiminigey 7pakt Fontieér tdumuimuedasaeabtyr f ront
side plate 82, so that the process cartridge 7 is positioned
relative to tlibeappacassiscariridgss nbboyes0tivand tihe fingprmeddery

tranéfer unit 5, the abutting portion 27d provided
integrally on the cleaning frame 27 contacts to a rear
side plate 83 of the apparatus main asSembiy 100A. By

10 doing ,s0, the mounting of the process cartridge 7 to
the image forming apparatus 100 completes..

"In this state, a portion-to-be-urged 1la of the
drum—rear bearing 11 contacts with the back pressed
member 91 pro%ided in the rear side plate 83, so that

15 it is upwardly ﬁushéd by the pressing épring 92. And,
the cartridge positioning portion 1llb provided in the
upper position of the drum-rear bearing 11 contacts to
the abutting portion 83a, which functions as tﬁe main
assembly positioning portion, of the rear side plate

20 83, by which the process cértridge 7 is positioned
relative to the apparatus main assembly 100A in the

. rear side.

In addition,‘a portion-to-be-pulled 10a of the
drum-front bearing 10 engages with the pulling_membef

25 93 provided in a front side plate 82. The pulling
member 93 is upwardiy.}aised.by a tension spring 94

provided on the front side plate 82, and by doing so,



As shown in Figure 6, the abutting portion 83a 10 substantially has.V
configuration, and contacts to the positioning surface Il b of the
drumrear bearing 11. The drumfront bearing 10 is pulled in the
direction of Arrow P by the locking with the portion-to-bepulled 10a
of the drumfront bearing 10 of the pulling 15 nenber 93 provided in
the front side plate 82. Relating to positioning, it is contacted to
the drum positioning portion 82b which is provided in the front side
pl ate 82 and which has a substantially V configuration, simlarly to
the case of thbedpontieartetdweadileg 192 Thealbiesnveadlyqupieedf or

the positioning, relative to the main_assenbly 100A of the
appar at us, of Aifle 8P UARYYOMI RELAG 18P aRy thel 2SdhtredRebearing 11,

i lied i he, di i f ‘ d far
cartridge 7 | EOBOEH VT ERbEC 28 RahGry PR LAVl A it AT Pnd0 10 and

the drumrear cgﬁeséeg & Mﬁﬁgﬂ@ﬂgt pbPeiNY QS eRdICH Y8 dhrym 1

rotatably can be correctly posi-tioned relative to the 22 main
assenbly 190Angint H6sappay Hdss tibAiagddpbi©ion td¥e tHeeani Agabsa®L 27 i S
provided with a boss 27g which functions as a rotation stopper for

t he process céront dgade miettch@2si de shaf acles mruteshe chossidgg b
engages with the rotation stopper receptor nenber 51 provided in the
apparat us nai hsageehblgneorlagyvedoragtke, aptrratesampén paSeRely
apparatus main_assenbly 100A of the process cartridge 7 is prevented.
For easy undet@PAntf ndiorfaomd §¢8€ription, the driving side 10

engagi ng portion 23 hg 8HE&%@¥%i§EJﬂé£J%? %he abutting portion 83a
| 10 lsubstantially has.V configuration, and contacts to the
positioning surface 1lb 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-
pulled 10a of the drum-front bearing 10 of the pulling
15 member 93 provided in the front side plate 82.
Relating to positioning, it is contacted to the drum
positioning portion 82b which is brovided in the front
side plate 82 and which has a substantially V
configuration; similarly to the case of the drum-rear
20 bearing 11. Tﬁe pressure required for the positioning,
relative to the main assembly 100A of the apparatus;
" of the drum-front bearing 10 and the druﬁ—rear bearing
11, is applied in the direction of Arrows P and R.
Therefore, the process cartridge 7 is positioned,
25 pamely the drum-front bearing 10 and the drum-rear
bearing 11 which support the photosénsitive druﬁ 1

rotatably can be correctly positioned relative to the



(Structures of developing roller supporting portion and devel opi ng
drive force input portion in process cartridge) 15Referring to Figure
7 - Figure 11, the description will be made about the supporting
structure for the structure of the devel oping drive force input
portion, and the developing roller 25 imsthe process cartridge 7 of
this enbodiment. Figure 7 20 illustrates .one |ongitudinal end side
(rear side) of the supporting portion of the developing roller 25. In
Figure 7, the developing roller shaft 25 of the devel oping roller 25
is rotatably BAgAgesSeRtl OB RActDEURPRREA IS ¢ hen addition, the

devel opi ng-devi ce-rear_beari.ng .13. 25, Between the rubher roll.er
portion 259 oflEABRLEEVETH @3 F&IP&?VE%ééﬁﬁnghg'%oss 87k dRLd
devel opi ng- deyj. ce: ri 3,...a %%H! td I for

regul ating théunﬁgiﬁgéfgg%b CS% ggt?Et t%é&%ﬁg%%s%%éfégée drum 1,

of the devel ophLpgr{@hd e RD t8RUBYES Whihaddie HrVehepbbgsrotder shaft
25] rotatably. Heretofore, the supporting structure by the side of

the one | ongi tHghges eith afheb rohetder e opipyr rreldepto25mesbetestl i bed,
but the bearing portion is simlarly provided to the bearing nenber
integral |y atptheidedein erig spgerahus healwrigsardilyal 08Rr e®Y cloing
support the other end side of the developing roller shaft 25j
rotatably. 10Ff.tHRS &isddioredt, ThA @PEﬁEﬁﬁQﬁmmﬂlpn@SEGmQhYc%éQ% a
shaft couplingﬁnenber i s used %s.the geyelo i.ng.drive_.force input

portion. RefePfi hi® tRF¥THRTr &8 EAH9%i Jure B SRS S r JHUEE the
a dhan]couDl'ﬂgdggsygA&ing of the description, the driving side

10 engaging portion 23 is omitted in Figure 6.

(Structures of developing roller supporting portion
and developing drive force input portion in process
cartridge)

15 Referring to Figure 7 - Figure 11, the
description will be made about the supporting
structure for the structure of the developing drive
force input portion, and the developing roller 25 in
the process cartridge 7 of this embodiment. Figure 7

20 illustrates.one longitudinal end side (rear side) of
the supporting portion of the developing roller 25. 1In
Figure 7, the developing roller sﬁaft 253 of the
developing roller 25 is rotatabiy engaged with the
inner surface of the developing-device~rear bearing 13.

25 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



be described. For easy understanding of the A dham 15 coupling 20,

t he devel opi ng-device-rear bearing 13 is omtted, here. As
shown in Figure 8, the A dham coupling 20 conprises a driven side
engagi ng portion 21, an intermedi ary engagi hg portion 22, and a
driving side 20 engagi ng portion 23. 23 The driven side engagi ng
portion 21 is fixed to the end of the developing roller shaft 25j. As
for the fixing nmethod, the spring pin and the parallel pin can be
used. In addition, as shown in Figure 8, in an 25 alternative
structure, thelagreepeit Fontase, it priheypdedosanal perd slramall , saff ace of
t he developinq:roller shaft 25j, and a hole provided in the driven

si de engagi ng T dEEPLPBAN21TOEIGF i GBAAGARE ht He WBmSiedReRPARY

configuration. shaf rtion 23 f the, dri.vi Si engagi ng.

ort1 on 53 | 3 HEEABPGEFct o it AbAAMNe TR SRSy Hheengag g
portion beari . 5, dr jevi jde S j oLt,HORs23 IS
provi ded integggﬁﬁggﬁ%t%?fﬂggg%gF%é¥?g%g %ggllto gggggggggggagfe wth

a main assenmblppdeweboppend £OuURld 6 53( BbgYF £dd) pM €Rel Bearsegond
mai n assenbly drive transm ssion nenber of the main assenbly 100A of

the 10 appar atotstiaa Wl simel adscpiroeddhdr €0 natid drearimigs mEnbdbam
coupling 20 transmts the rotational driving force (second rotational
driving force)integralhe ahithasddey gndosidefin Hheappagatudinalt he
devel oping roller 25, permtting the deviation between the axis
direction to support the other end side of the
developing roller shaft 25j rotatably.

10 In this embodiment, an Oldham coupling 20 which
is a shaft coupling member is used as the developing
drive force input portion. Referring to Figure 8 and
Figure 9, the structure of the Oldham coupling 20 will
be described. For easy understanding of the Oldham

15 coupling 20, the developing-device-rear bearing 13 is
comitted, here.

As shown in Figure 8, the Oldham coupling 20
comprises a driven side engaging portion 21, an
intermediary engaging portion 22, and a driving side

20 engaging portion 23.

The driven side engaging portion 21 is fixed to
the end of the developing roller shaft 25j. As for the
fixing method, the spring pin and the parallel pin can
be used. In addition,.as shown in Figure 8, in an

25 alternative s£ructure, the cut portion 25¢ is provided

on a peripheral surface of the developing roller shaft

25j, and a hole provided in the driven side engaging



15 of the main assenbly devel opnent coupling 53 and the axis of the
devel oping roller 25. Referring to sectional view of Figure
9, the A dham coupling 20 will be described in nore detail. Figure
9.(a) is the sectional view taken along the 20 surface perpendi cul ar
to the direction of arrow H of Figure 18,and Figure 9 (b) is the
sectional view taken along the surface perpendicular to the direction
of arrow !l in Figure 8. The driven side engaging portion 21 is
provided 25 integrally with a rib 2ta as shown in Figure 9 (a). A
groove 22a i spPPstied éh I erygiticlefedil ARy tBA gaQMMELIRBYRIYgN 22, and t he

rib 2la and the groove 22a are 2 engaged th each other in Fjgure
8 for nnvenenFopglﬂHEaH+?%ctfbﬁhﬁgta?? R é%?boéfFﬁanr%Y%ﬂg i ng

portion 23 i s prowt ded, L g ol ¥ W LD-g b 233, A5 Showp, Lyl gure 5

9 (b). A groo? he rnter ary engagi ng portion

{2 oha oSy P BRARHIRNS TR BEE-ERFoREL 1D, cogh ot her

5 driving side engaging portion 23 is provided
integrally with the projections 23cl to 23c4
engageable with a main assembly development coupling
53(Figure 11) which is a second main assembly drive
tfansmission member of tHe main assembly 100A of the

10 apparatus, as will be described hereinafter. This

| Oldham coupling 20 transmits the rotational ariving

force (second fotational driving force} from the main
assembly 100A of the apparatug to the developing
réller 25, pérmitting the deviation between the axis

15 of the main assembly development coupling-53 and the
axis of the developlng roller 25.

Referring to sectional view of Figure 9, the

Oldham coupling 20 will be described in more detail.
Figure‘9'(a)_is the sectional view taken along the

20 surface perpendicular to the direction of arrow H of
Figure 18-and Figure 9 (b) is the sectional view taken
along the surface perpendicular to tﬁe direction of
arrow I in Figﬁre 8. .

The driven side enéaging portion 21 is provided
25 integrally with a rib 2la as shown in Figure 9 (a}. A

" groove 22a is formed on the intermediary engaging

portion 22, and the rib 21a and the groove 22a are



Figure 10 illustrates the structure of the 10 coupling provided in
the process cartridge 7. The projections 23cl-23c3 projected toward
the axial direction are forned in the end surface of the driving side
engagi ng portion 23 of the A dham coupling 20 nounted to: the.

devel oping unit 4. A centering boss 15 23c4 for alignment (rotation
axis) relative to the main assenbly devel opnent coupling 53 projects
in the direction of the axis fromthe end surface of the driving side
engagi ng portion 23. The one end side of the axial direction of the
phot osensi t i verdpagedlwi sh 28agh ovtilcbed iwi Fhgareréinfcouplviemgnt6inf a
triangular prismeconfiguration. A guide portion 19b of the engaging
portion beari rigiengidsertioniat giixted Hoy t he groove 48a of a side cover
48 fixed by an unshown screw and so on to the developggg unit 4, for

noverment in the 25 dﬂ?@hf?&ﬁ1890§é??@f%ﬁ§3+39h8°5§98P rettion of the
devel opi ng rol ] er ééﬁg iuﬁt?%ra d]iyV\Qf thggdﬁé lgsg Sq_!o %t ?ﬂgﬁ%ﬁge

portion 23 is ﬁﬁv r ect |on Crossi ng w

devel opi ng ;unig & grooveF'ZQBr @slﬁoi‘rhédjsltr{ @S 1hderatayetpr e. of
t he coupllng prOV|de in the main assenbly 100A of the apparatus. As

shown in Fi guregighdinghgogfibh d1d,vens enupkin@Hb add ahhel grobeefirst
mai n assenbly drive fransni ssi on Menber for transmtting the driving
force of the rmebnaassenphyed GlAneacheotbpar &tus Heo nidvement in

phot osensitive drum1l is provided with a hole 66a which has the
section of subdeadiraftion refargioar 116nshbpere the nain assenbly
devel opnent coupling 53 senbl rive

whi t he seco ma
transm ssi on menber f&ﬁuFFaiEnfi%V?ﬁfﬁqﬁf Q%Fa?%ﬁﬁﬁ uﬁ?i i Eaforce
(econd ghatangh 514400 8 5518, Loscgevslamiaagiol erags {rom
53a-53c. The ¢rURLEEl¥es COUPIIE3 projected toward the axial :
direction are formed in the end surface of the driving
side engaging portion 23 of the Oldham coupling 20
mountedAto:the.developing.unit,4,“.A.ceﬁtering boss
15 23c4 for glignment (rotatidn axis) relative to the
main assembly development coupling 53 projects in the
direction of the axis from the end surface of the
driving side engéging portion 23. The one end side of
the axial direction of the photosensitive drum 1 is
20 provided with a drum coupling 16 of a triangular prism
configuration:. A guide portion 1%b of the engaging
portion bearing member 19 is guided by fhe groove 48a
of a side cover 48 fixed by an unshown screw and so on
to the developing unit.4, for movement in the
25 direction crossing with the axial direction of the
developing roller 25. In other words, the driving side

engaging portion 23 is movable in the direction



66 is urged by a pressing nmenber 77, such as the conpression
spring, toward the process cartridge 7. The drumdrive coupling 66 is
novabl e in the axial direction of the photosensitive drum Wen the
phase 20 devi ation occurs between the drum coupling 16 and the hole
66a of the drumdrive coupling 66 at the,dinme of the nounting, to the
mai n assenbly 100A of the apparatus, of the process cartridge 7, the
drumdrive coupling 66 is pushed and retracted by the drum 25
coupling 16. However, the drum coupling 16 and the hole 66a are .
brought into eXgagenenvivl tthessvederénrgbynithe? drum drive coupling 66

rotating, so that the ,k 27 rotatjonal driving force is t smtted to
t he photosensitive drtddufe 11 1£iUStEﬁﬁ?ﬁﬂ§%ﬁ §§§Bﬁ5?§ed@521 ment

coupling 53 is _urged by a pressin 7 a_co ession 5
spri ng, t owar R lB?oéﬁggﬂ%%fffﬁ%Sgeggﬁé ‘%§ﬂ§¥§£&??§n°ga?§ lel with

the axial di r%ggmtgé.t.@%_@h%ﬁ%ﬂstf&a/ﬁe dnymehe. HOWRVEFivd he nain
assenbl y devel opnent coupling 53 is nounted to the main assenbly

10014 of the appalahysed Wizt iRl @newei hst Gnd s RRGlenboyt Heid rection
crossing with the axial direction. In other words, the main assenbly
devel opnent - cauphbngsS3on Stambeablferonkgnsmi tttiectingl ddiivényi Drrexcept
during the rotation for the drive transm.ssion. 15Wen the driving -
si de engagi ngOéof.fliEolna."ng EHifgembly 100A of the apparatus to the

photosensitive drum 1 is provided with a hole 66a
which has the section of substantially triangular

10 shébe. The main assenmbly deveiopment coupling 53 which
.is the second mainlassembly drive transmission member
fof transmitting the rotational driving force (second
rotatioénal driving force) to the developing roller 25
vfroﬁ the main assembly 100A of the apparatus, is

15 provided with holes 53a-53c. The drum drive coupling
66 is urged by a pressing member 77, such és the
compression spring, toward the process cartridge 7.
The drum drive coupling 66 is movable in the axial
direction of the photbsensitivé drum. When the phase

20 deviation occuré between the drum coupling 16 and the
hole 66a of the drum drive coubling 66 at the time of
thelmounting, to the main assembly 100A of the
apparatus, of the process cartridge ‘7, the drum drive
coupling 66 is pushed and retragted by the drum

25 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



the mai n assenbly devel opment coupling 53 engage with each ot her by
the entrance in the main assenbly 100A of the apparatus of the
process cartridge 7, a phase deviation may occur between the
projections 23cl to 20 23c3 and the holes 53a-53c. In this case, the
free ends of the projections 23cl to 23cg, abut at the positions other
than the holes 53a-53c, and the main assenbly devel opnent coupling 53
retracts in the axial direction against the urging force of the
pressed 25 nenber 73. However, when the nmain assenbly devel opnment
coupl i ng 53 revaeesonal dhivipindescihetnebhapsoldad divs th8cl - 23c¢c3
and the holes 53a-53c align with each 28 other, the main assenbly
devel opnent c&hEEPAGNSILIEe AR hded by the urging force of the

pressi ng nenber 73. e projections, 23c1 to 23c3 and the es
53a-53c are brought ;Ejrﬂlteog?ﬁ 8?13%’&%%&{“\3]10@%8 h“othet’ 2‘% tfat 5

t he centering c4 whigch i n [ .0 LLLORL Ng
portion and tﬁgggénggr?ﬁﬁgﬁ%¥%k§ %Qﬁﬁ?cﬁ§?s£%?g%§%fs§P§§§ﬁ%ﬁg§¢

posi tioning paptkpy, at&weRgagrd pMckBsgaghrof e 7THe axies (rotation
axis) of the driving side engaging portion 23 and the main assenbly
10 devel opnendigeuplobngpddadared alitpnete Fhea prdijreeitionso?Z3elet 0 23¢3
and the hol es 53a-53c are engaged with each other by the main
assenbly devepbphtestnsbuine yuda 1. ot Bavagr,s¢hehaeinhessetaty onal
driving force is transmtted to the developing roller 25. 15Here, the
dri vi ng forcedﬁﬁe%ﬁ@m%ﬁinﬁQHHkk§gcé§pFFn@o@%¢%éLPq(FW?h@aﬁﬁin assenbl y

assenbly 100ASBRTREY ST S0 PheRBPREEbYS iy e DFGUVABH For each of
E:gst rpirgce§§ C%&éé?@eéo e%ghr‘é%‘i!‘IBH' %‘réQéix?g Haldnky 2@ a1 he process
geS. (Operation of A dham coupling at”the tinme of devel opnent
separ ati on- copt agtt PPEY atrin0BthBr PHOLESS IR alidd8ysembly
development coupling 53 is movable only in the axial
direction except during the rotation for the drive
transmission.
15 When the driving side engaging portion 23 and
the main assembly development coupling 53 engage with
each other by the entrance in the main assembly 100A
of the apparatus of the process cartridge 7, a phase
deviation may occur between the projections 23cl to
20 23c3 and the holes 53a-53c. In this case, the free
ends of the projections 23cl to 23c¢c3 abut at the
positions otﬁer than the holes 53a-53c, and the main
assembly development coupling 53 retracts in the axial
direction against the urging force of the preésed
25 member 73. However, when the main assembly development

coupling 53 rotates and the phases between projections

23cl - 23c¢3 and the holes 53a-53c align with each



25Referring to Figure 12 - Figure 15, the operation of the O dham
coupling in the process cartridge 7 of this enbodinment wll be
described. 29 Figure 12 is a side view which illustrates the

state' before the process cartridge 7 is nounted to the inage formng
apparatus 100 nmain assenbly, and Figure 13 is a |ongitudinal

sectional view thereof. 5As shown in Figure 12, as nentioned above,
before the process cartridge 7 is nounted to the main assenbly 100A
of the apparatus, the developing roller 25 and the photosensitive
drum 1 are i ncdberaenhet®abacisamdy. davelppmepl tPLlig9q 82 af urging

menber 18 10 which is a torsion coil_spring provided on the sid
cover 48, is idVaABGEReRY ’EBetWéngrb%k‘??fg’epc?%t itOf Eéesa%nwae%&%g

por't i on bear | i EHBSL. 4un D40 19 3.3t be. iy ia 5l 4328930, ng

portion 23 is e dite irection of arrow QO 1n

Figure 13) 15,65 ?%ngnﬁ%t{hérgi IHondl 186k 1 QN1Pfothae dexelgRing

roller 25. There e, t contact portion 19d of the engagi ng portion
beari ng megberht9ckiteLMAU L t2Bddheheont ast tipordrigeyihicpvhtebni s
the hol ding portion provided in the drumrear bearing 11, and the
engagi ng 20 peoisiohobiag i prgrinenbemdl $hescposetimnddleMdBe which
particularly, the driving side engaging portion 23 is positioned in

t he constant péstrapemigeien membegoRraétipping awrkienopreneng?edd r ear

bearing 11 is fornmed by the two surfaces which are.i rallel with
the axis 25 ofitRe®ddt Vi t TVE BFH Hhid Wi K18 ngfighﬁe t he

h f V. The.er ' ) ' e ' i ined i
e ol v t haE;SRMR0LIG RAIIA NP R B EI O 1R s R EELARTPY 11

10 development coupling 53 are aligned. The projections
23cl to 23c3 and the holes 53a-53c are engaged with
each other by the main assembly development cdupling
53 rotating, so that the rotational driving force is
transmitted to the developing roller 25.

15 ~ Here, the driving for&e 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

20 commonly for a plurality of the process cartridges.

(Operation of Oldham coppling at the time of
development separation-contact operation in process
cartridge)l

© 25 Referring to Figure 12 - Figure 15, the
operation'of the Oldham coupling in the process

cartridge 7 of this embodiment will be described.



30 photosensitive drum 1 by contacting the engagi ng portion bearing
menber 19 to this contact portion 11c. In addition, the drumrear
bearing 11 is provided integrally with a positioning portion 11b.
Therefore, 5 the driving side engaging portion 23 rotatably supported
by the engagi ng portion bearing nenber 18 is positioned with high
precision relative to the rear side plate 83 of the apparatus main
assenbly 100A which positions the positioning portion 11b. Therefore,

10 it is positioned with high precision also relative to the axis 53d
of the main assenbly Eievaeopient & il g3 wpiehi dbtiitratss the

ar at [ nbly 100A. The dri vi i d gagi ' 23 of
the G ham coSSRFAGPR6FS % AFARPy eHORDEIF th Cha BAGRG) Y T

ti b i ng. . 19. F hi i 3c5
01 e dri vi g e8Ror BRGHLE B Lan 08 BFLh 12 Bk Coupl A 20 i s

separat ed fromst g gxi Sp @kuchohng deyehopi pgey liidtiec?s b the

distance d3 in this state, they are very close to each other. Mre 20

particularly, the dripgd R@oshden eMANeNQ 2P0k ABn2Bonad tdi®yeQsi ti oni ng
position, such that the engagenent with the main assenbly devel opnent
coupl i ng 53 i pesopet hhatptdressi pervtitdbe ents ampmteld thethe osady
cartridge 7 to the main assenbly 100A of -the apparatus. 25 Although
the menber whReReubdesl@We ahdhsi ABPPERELDHN HeardeVGLeeADEr F261%% t he

urgi ng menber 18 in this enbodi nent, the engagin ortion bearing
menber 19 may2°33NBetPF RAUSFRELh Ve EWEQ?ﬁ%ﬁT%§P8éP%Pﬁﬁ | &%el astic
Fo the cont actapBr PERRETT on 58 G PIoRoRe 52 B Sav bl o 11
be 10 ‘which is a torsion coil spring provided on the side

cover 48, is in abutment to the locking portion 19c¢ of

the engaging portion bearing membgr 19. By doing so,

the driving side engaging portibn 23 is uréed in the

direction (the direction of arrow O in Figure 13)

15 crossing with the agial direction of the developing
roller 25. Therefore, the contact portion 19d of the
engaging portion bearing member 19 is contacted to the
contact portion 1lc which ié the holding portion
provided in’ the drum—reai.bearing 11, and the engaging

20 portion bearing‘méﬁber i9 is positioned. More
particularly, the driving side engaging portion 23 is
positioned in the constant position. Here, the contact
portion llc of the drum-rear bearing 1l 'is formed by

'the two surfaces which are in parallel with the axis

25 of the photosensitive drum,i and which congtitute the

shéée of V. The engaging portion bearing member 19 can

be retained in parallel with the axis 1lc of the



5. made referring to Figure 13 here. Wen the driving side engagi ng
portion 23 engages with the main assenbly devel opnent coupling 53 and
it rotates, the driving side engaging portion 23 is positioned by the
mai n assenbly devel opnment coupling 53 as will.- be 10 descri bed
hereinafter. By this, the contact portiof 19b of the engagi ng portion
beari ng nenber 19 spaces fromthe drumrear bearing 11 i.e. the
contact portion 1llc. Therefore, when the process cartridge 7 enters
the main assenbly 100A of the apparatus, the axis 23c5 15 of the
driving side phghgsenspokts chrug lbeyi AN et BithddenSAgagA™Phe state
of being deviated fromaxis 53d. of ge maj n, assenbl y devel.o t
coupl i ng 53 t BOERECHHBRISHMEMSPELdtdnte iR I C%r@&@?é?ﬁ?ﬁga'

di stance d3. The_process rtrjdge furt rs sfri is state,
by which the ggv%ﬁ?%ﬁl%%Tﬁﬁg% CGrfﬁfgﬁgéxﬁgi%ﬁréﬁi%géggﬁgghe
centering bos QUL € 4 f - o1 dh ONSEJHOVi ded
in the hole 5 ggggﬁ?ggg‘éﬁ%hQié%ﬁlg%%é%?géﬁ%ﬁ¥ﬁg§qgﬁgad£ w th each

ot her, corgecthBgdtheidyidlddevgaying. pAktidi 93 inatdblyhe driving
si de engaging portion 23 is positioned by the contact portion 11c
wi t h hi gh preeipponteeiat itte temghhénguporabsersaribg0Aepbet he? is
apparatus. Therefore, 32 it is positioned w th high precision _
rel ati ve to thesibionedseil ynighyprephelen cotiftilyg £9 pR8vie@E in the
apparatus main assenbly 100A. Therefore, there is no eeg ﬁ% upsi zi ng
extrenel y -t heShESeP+2EF dbt Aot Pe38BPR Ay (M APSFFREYpoP R on 53f,

S o o885 5 ELOBH A OP  ARRPt pe,

devel opment c8 can be d hown in Fi gure

the main asseqpl %ﬁq&ﬁ&w& muph&gﬂ Pled X AP R130d rbher phases of

t he. proj ections to 23c3 of the 10 driving side engaging portion
23 and the hotgs. 538s 5834 &f thhe mRALN assembly disedopprant coopplaqg 53 .

align, the boss 23c4 and the hole 53e engage with each ot her.

53 provided in the apparatus main assembly 100A. The
driving side engaging portion 23 of the Oldham
coupling 20 is rotatably engaged with the engaging

15 portion bearing member 19. 'For this reason, although
the axis 23c5 of thé d;iving side engaging portion 23
of the Oldham coupling 20 is separated from the axis
25k of the developing roller 25 by the distance d3 in
this state, they are very close to each other. "More

20 parﬁicularly, the driving side engaging portion 23 is
the positioning position, such thaf the engégement
with the main assembly development.coupling 53 is
smooth at the time of the entrance of the process
cartridge 7 to the main assembly 100A of the apparatus.

25 Although the member which urges the engaging portioﬁ
bearing member 19 is the urging member 18 in this

embodiment, the engaging portion bearing member 19 may



By this, the rotation axis 23c of the driving side engaging portion
23 and the rotation axis 53d of the 15 main assenbly devel opnent
coupling 53 align with each ot her. Figure 14 illustrates the
state where the process cartridge is nmounted to the main assenbly
100A of the apparatus. Figure 15 is a Iogﬁitudinal 20 sectional view
The driving side engaging portion 23 of the A dhamcoupling 23 in the
process cartridge 7 and the nmain assenbly devel opnent coupling 53 of .
t he apparatus main assenbly 100A are engaged with each other in an
unshown t he ndienpassédbllywiO0Aef dllst26adppadafamnaler elastic
particularly, the driving side engaging portion 23 of the O dham
coupl i ng 20 i PPEseRi opedthat tHe PEigA 9459 eRDT {4 Qe \REBERENTCEB8HI i ng
33 53 by the engagenent with the boss 23c4 and the hole 53e. As shown
in Figure 15, the>dFPRFAGESR de et§aGPRE2EbrE? o <3 it the main
assenbly devel opnent .coupl.i. r ith. r.wth the
gap 80 between 5 thetﬁﬁbgﬁfgg %gng%%l%gggﬁﬁggkgﬁ§g$gﬁgkgﬁ%k%%e

drumrear Beapjg 1lroThEn@XS RAYurel 18N8eAeVekmRNGNE Okt Bind he axis
23c5 of the driving side engaging portion 23, and the axis 53d of the

mai n assenbl y sdawekpgaging csurd iighg 233 eagegesibsitanttal kwial i gned. The
di stances 10 fromthe respective drumaxis |Ic are d4. _In the
above descri bedsenbbddi dent]opgrentr obapilonal S3rdand nig: frotesess theectly .
inputted to the developing roller 25 through the cqupling 22 fromthe
nmai n assenbl y dddvéngpiett LHATLINGg POBtion af 2dl Sl PASiddpBRELRY I Yhdf t he

the phot osensPPFT0Tar TSy IHIELOPBREE CREPTHIE Uehee 8 LhEor of ati on
of the deygl OReRdyiBLh el ddtddle 1) Al YNAnRCEURELY: Foldion
phot osensitive drum 1 is suppressed,
19b of the engaging portion bearing member 19 spaces
from the drum-rear bearing 11 i.e. the contact portion
llc. Therefore}-when the process cartridge 7 enters
the_maiﬁ assembly 1dOA of the apparatus, the axis 23c5
15 of the driving side engaging portion 23 begins the
engagement in the statebpf being deviated from axis
53d of the main assembly development coupling 53 to
the photosensitiveldrum 1 side by a predetermined
distance d3. The process cartridge further enters from
20 this state, by which thelbevelled portion 23c6 (Figure
10) provided in the centering boss 23c4 and 53f
(Figure 11) of bevelled portions provided in the hole
53e contact with each other, and they engage with each
other, correcting'the axial deviation. At this time,
25 the-driving side engaging portion 23 is positioned by
the contact portion llc with high precision relative

to the main assembly 100A of the apparatus. Therefére,



20 and furthernore, the rotational accuracy of the devel oping roller
25 per se is inproved, and therefore, the image quality is inproved.
In addition, the driving side engaging portion 23 of the O dham
coupling 20 is positioned relative to 25 the cartridge 7, and it is
novable in the direction crossing with the axis 25k of the devel opi ng
roller 25, and therefore, the main assenbly devel opnent coupling 34
53 and the driving side engaging portion 23 can engage w t hout using
the | arge gui de (space-saving) and so on. Therefore, the process
cartridge 7 add ﬂﬁeppﬁégéom%éhﬁ%ﬂﬁ apghr B9 d&dapdvaowhsted. In

addition, 5 the mounting. operativity of the process cartridge 7 to
the main assef§iy féé%@%}yf 4 QF%FU§°F§f+ﬁ%g%§éﬁpvéﬂﬁgd&%é%Fa2 I'n
the first enbaqdinen t he. e i p jon N g is
urged to the ﬁpﬁﬁf?ég? %g??%%g%%gﬁh?éhhéu&%%ﬁ?gg%hég% otogghégtive

drum 1. As showaqi BeFhgs! £k e RPMRKEY, thbeSantiaet pBREL bR I whi ch
is the holding portion contactable to the engagi ng portion bearing

menber 19 gay k@ phevbeesiidd tdeatidbncbeani agd furameir2¥inki gide 16
illustrates the state before the
engaging portion 23 and the main assembly development
coupling 53 can be downsized. As shown in Figure 15,
when the main assembly development coupling 53 rotates
and the phases of the projections 23cl to 23c3 of the
10 driving side engaging‘portion 23 and the holes, 53a-53c
of the main assembly development coupling 53 align,
the boss 23c4 and the‘ﬁole 53e engage with each other.
By this, the rotation axis 23c of the driving side
engaging portién~23'and~the rotation axis 53d of the
15 .main assembly development coupling 53 align with each
other.

Figure 14 illustrates the state where the
process cartridge is mounted to the main assembly 100A
of the apparatus. Figure 15 is a longitudinal

20 sectional view. The driving side engaging portion 23
of the Oldham coupling 23 in the process cartridge 7
and the main assembly development coupling 53 of the
apparatus main assembly 100A are engaged with each ‘
other in an unshown the main assembly 100A of the

25 apparatus. More particularly, the driving side
engaging portion 23 of the Oldham coupling 20 is

positioned in the main assembly development coupling



process cartridge 7 is nounted to the nmain assenbly 100A of the
apparatus. As has been described with respect to Enbodi nent 1, the
armportion 18a of the 20 urging nenber 18 which is provided on the
side cover 48 and which is a twisted coil spring contacts to the

| ocki ng portion 19c of the engagi ng port%gn beari ng nenber 19. By
this, the driving side engagi ng portion is urged in the direction
crossing with the axial 25 direction of the developing roller 25.
Therefore, the contact portion 19d of the engaging portion bearing
menber 19 is &Bnbactkd éngddemaontvedth poet bows 273cd 3B dortde dedein t he
cleaning frame 27, so that the engagi ng portion bearing nenber 19 is
posi ti oned ih5§EaceBS13&9Wﬂ34@a@ﬁ9§§?tign o QRVHERE ELEanPRAGRI e 27
is formed by two surfaces which are in [l el w th the axis of
the phot osensPPEGECRr A ANATNAIRR CSRBRPE L= <P LR Gu QPP OARI The

o g o2 LrbS1BERYS APt UERGE W LEXDSA B8 DLewgld @ Do

drumrear bea Fnarfl 'S prd@| egrally wi I'tioning portion

11b. There or%ﬁ,et BEg LN Noh S 4% 12289080890 19 AP 3 neotiRbiabl ¥
supported by the engagi ng portion bearing nmenber 19 is positioned

Wi th high pregesiropeseliayi Ve, t @hthexiot 28k T ahes delvellbping roller,

phot osensitive drum 1 and the main assenbly 100A of the apparatus.

For this reasahe akisa?3d® @bdild giréding side engaging portion 23,
and the axis 53d of the main assembly development
coupling 53 are substantially aligned. The distances

10 from the respective drum.axis lc are d4.

In the above described embodiment, the
rotational driving force is directly inputted to the
developing roller 25 through the coupling 22 from the
main assembly deﬁelopment coupling 53 rotated

15 independently of the drum drive coupling 66 for
inputting the rotational driving force to the
photosensitive drum 1. Therefore, the ;nfluence of -the
rotation of the developing roller 25 to the rotational
accuracy of the photosensitive drum 1 is suppressed,

20 and furthermore, the rotational accuracy cof the
developing roller 25 per se is improved, and therefore,
the image quality is imprqved.

In addition, the driving side engaging portion
23 of the Oldham coupling 20 is positioned relative to

25 the cartridge 7, and it is movable in the direction
crossing with the axis 25k of the developing roller 25,

and therefore, the main assembly development coupling



15 with high precision relative to the axis 53d of the nmain assenbly
devel opment coupling 53 provided in the nmain assenbly 100A of the
apparatus. The other structures are the sane as that of those of the
first enbodinment, and the effects simlar to the effects of 20 the
first enbodi ment are provided. Enbodi mengy 3 Al t hough the

A dham coupling is used as the shaft coupling nenber in the first
enbodi nent, a 25 spring which is the elastic portion may be used as
the intermediary engagi ng portion 22 of the shaft ~coupling nmenber 20
as shown in Fbguredihe | frifiagsdees §nIsgivarR i dgd wifi SR REFades

t he devel oping roller which has a small, dianeter. ) | n Figure
17, the shaftW&GUBPFnﬁsﬁﬁﬁﬁﬁﬁe:ﬂ??ﬂﬁnﬁ%%ggs%épﬂPFV§%v§?%%Egﬁgéﬁ?%ﬁh
portion 21, ap.,5_internedar 1a9i i d. i ving side
engagi ng portggﬁrﬁ ?r%hég%%€%¥%% %a?éggggg %ggéﬁgiﬁﬁgnlﬁﬁgFudes a

spring 22. The,dpi Y&, shae 8N0agiongaRObL T @Bredi deu.Pr oXi edi widh a
boss 2l1la for the engagenent of the spring 22. Simlarly, the driving

si de engagsng+h8 Renht DYy Zhdrmtpnvaviyded whé hprodiass caZarwbigeh’ etgages
with the spring 22. ‘The spring 22 is provided with an arm porti on.
22a engaged wichh thakn desseblsi d@O0@ngagthg powaradmsbdss irpapvadd an
armportion 22b engaged with the driving side engagi ng portion boss
23a.- The shaft 15 portion 23b of the driving side engagi ng portion 23
is rotatably eggaged with the hole 19a of the engagi ng portion
bearing menbeF™ROILAERE ¢r i vi ng si de engaging portion 23 is provided

oSethry Hove oomon: 0 BSLERP Ry PEb RN, SERIRILAL e
assenbl y géivﬁearing member 19_is urged to the drum-rear bearing 10
| ‘which supports the photosensitive drum 1. As shown in
Figure 16, however, the confact portion 27f which is
the holding‘portign contactable to the engaging
portion bearing mémbér 19 may be provided in the
15 cleaning frame 27.
Figure 16 illustraﬁes the state before the
process cartridge 7 is mounted to the main assembly
-100A of the apparatus. As has been described with
respect to Embodiment 1, the arm portion 18a of the
20 urging member 18 which is provided on the side cover
48 and which is a twisted coil spring contacts to the
locking portion 1%c of the engaging pértion bearing
member 19. By this, the driviﬁg side engaging portion
23 1is urged.in the direction crossing wifh the axial
25 direction of the developing roller 25. Therefore, the
contact portion 19d of the engaging portion bearing

member 19 is contacted to the contact portion 27f



transm ssi on nmenber of the main assenbly 100A of the apparatus.
Simlarly to enbodi mrent 1, when the drive of the main assenbly 100A
of the apparatus is transmtted to the driving side engaging portion
23, 25 the drive is transmtted to the armportion 22b of the spring
22 fromthe devel opnent side coupling.bogs 23a. The rotational
driving force transmtted to the spring 37 22 is transmtted to the
boss 21a of the follow engaging portion 21 fromthe armportion 22a

of the spring 22. As shown in Figure 18, although the spring 22 5 is
used as the | previeafaty eMyagistgiper thB‘F\e At RS t&%oagﬁent an :
el astic rubber 22 of the cylindricgal- gg q@q be use éhe el astic
portion. The i*RYPEEEIPLL ¥ Srezige Fﬁ oF a1 i ® ROshé&H° 55

P ot i EFRD AR (e hERBRLELMNG e cIEhY BOLOLES ﬂyanseo the

engagenent w F°tRe boss Iving si e engagi ng portion 23

and with the @QSESZ%QrI‘E?édtIﬂF @ LeRrakbds PROA0ING RO bhesl2dl
The ot her structures are the sane as that of those of the first

enbodi ment 5 apdthhehef §erd ofsithel ahotbstwsitherefdmeat 3 ahdt heidh r st
enbodi ment are provided. Enbodi nent 4 In the first
enbodi ment, tkenengbgtag/ pomtiignrbéarnng Thensdeatdngstxanedt @t he
drumrear bearing 10 )
provided with the drum-rear bearing 11, and the drum-
rear -bearing 11 is provided integrally with
positioning portion 1lb. Therefore, the driving side
10 engaging portion 23 rotatably supported by the
engaging portion bearing member 19 is positioned with
.high precision relative to the rotation axis of the
photosensitive drum 1 and the main assembly 100A of
the apparatus. For this reason, it can be positioned
15 with high precision relative to the axis 53d of the
main assembly development coupling 53 provided in the
main assembly 100A of the apparatus. The other
structures are the same as that of those of the first

embodiment, and the effects similar to the.effects of

20 the first embodiment are provided.

Embodiment 3
Although the Oldham coupling is used as the
shaft coupling member in the first embodiment, a
25 spring which is the elastic portion may be used as the
intermediéry engaging portion 22 of the shaft coupling

member 20 as shown in Figure 17, in the process



20 whi ch supports the photosensitive drum1l by the urging spring 18.
As shown in Figure 19 (a), in this enbodi nent, the drumrear bearing
11 is provided with a hole IIf which is the holding portion for
retaining driving side engaging portion 23. An inner dianmeter of 25
the hole IIf is large as conpared with tfe outer dianeter of the
driving side engaging portion 23. Mre particularly, the driving side
engagi ng portion 23 is 38 retained for novenent in the direction
crossing with the axis of the developing roller 25 relative to the
hole lit. As showridgeFvigick Irs;ludeseirbeddaentoning welderviRgchi de
engagi ng portion 23 is_positioned through 5 the engagi ng portion
beari ng nenbePanamFFﬁliwﬂﬁ%ﬂﬁﬁﬁﬁﬂ on relative to the axis 53d of the

ol at ve o Lhe drumiPodr SBEr My T THp e Bhosa Hanter fRE oM
structure is : s LQe23R8a01 il Bg side engaging
portion 23 de%#gpggggé %ﬂ?% edifég%rec??gnn%pﬁﬁ Hggpecf to the

direction '§rOiﬁitegméﬁigr%f'lﬁ'xg’@@iﬁugoboﬁ:ﬁ@oﬁle@'z@) UG @likehg26idé&or
this reason, also when the process cartridge 7 enters the main
assenbl y 100Aeatathegappat sdru23 .t hehd 5imdrd nreriy asydengagigdy ngpyddoni on
23 is snooth in the engagenent with the main assenbly devel opment
coupl i ng 53. BEhglude3dor (#0rind #tr afles deesn sidewhagagine RALNHORg

si de engagi ng portion 23 is positioned t he i n assenbl

devel opment cé pPPnﬁr?ﬁH¥ﬁBWﬁfﬁ Pnbﬁﬁﬁeg§ﬁ56€fgﬁﬁiePﬂégHW?ﬁFﬁﬁfside
engagi ng portion 23 1S itiLepe / t i e .qEnent
coupling-(unsﬁgﬁnf?rb@gaﬁfbhb%Pl?§P¥ﬁ'Fﬁgﬁg%gfgﬁéfggg% %%%%%btlng t he

hole I1f. s shown.imofi gurs 2Qqekiheibel & 1¥7ds fo5a 2Mikat aml.?s@ws the
driving side engaging porti'on 23 may. be provided in the cleaning
franme 27. Thewethethst spiciny © .ar ehé hepsiang 2as ishaktovided with an
arm portion. 22a engaged with the driven side engaging
portion boss 2la, and én arm portion‘QZb engaged with
the driving side engaging portion boss 23a. The shaft
15 portion 23b of the driving side engaging portion 23 is
rotatably engaged with the hole 19a of the engaging
portion bearing member 19. The driving side engaging
portion 23 is provided integrally with the projections
23cl - 23c4 engaged with the main assembly development
-20 coupling .53 which is the second main assembly drive
transmission member of the main assembly 100A of the
apparatus. Similarly to embodiment 1, when the drive
of the main assembly 100A of the apparatus is
transmitted to the driving side engaging portion 23, .
25 the drive is transﬁitted to the arm bortion 22b of the

spring 22 from the development side coupling boss 23a.

The rotational driving force transmitted to the spring



39 those of the first enbodi nent, and provide the effects simlar to
the effects of the first enbodi nent. O her Exanples 51 n The above
descri bed enbodi nent, al though the four process cartridges are used,
this nunber is not inevitable but may be selected suitably, if
necessary, by one-skilled-in-the-art. Insthe enbodi nents nmenti oned
above, although 10 the inmage form ng apparatus is the type of
printer, the present invention is not limted to this. For exanple,
it is applicable also to other ina%e form ng apparatuses, such as the
copyi ng machi R aRdtidesmithad Mo Ehgebpee, 2EhdPh Hd'S FRJ&°For ni ng
apparatuses, 15 such as a co site chine thereof. l.n agd'tion,

2l though the FREBPRE BRSF 19™hriar &F e hBer 1 RiGdd 4"h 2PRebnboni ment

ment i oned aboggribﬁezfolor toner images are superinposedly
transferred onto the Thnternedi ary transfer menber sequentially and

the toner images 20 Gar khehnbyn tPeyl e aTedlanyulhaned eipBRbep are
transferred onto the transfer material all together, the present
invention §s netubédi d€dkHy inftiesmbypery FOtigaging portion in this
embodiment, an elastic rubber 22 of the cylindrical-
shape may be used as the elastic portion. The inside
circumference of the elastic rubber 22 is provided
with a rib 22a for transmitting the driving force by
1¢ the engagement with the boss 23a of the driving side
engaging portion 23 and with the boss 21la of the
.driven side engaging portion 21.
The other structures are the same as that of

those of the first embodiment, and the effects similar

15 to the effects of the first embodiment are provided.

Embodiment 4 \
In the first embodiment, the engaging portion

bearing member 19 is urged to the drum-rear bearing 10
20 which supports the photosensitive drum 1 by the urging

spring 18. As shown in Figure 19 (a), in this

embodiment, the drum-rear bearing 11 'is provided with

a hole 11f which is the holding portion for retaining

driving side engaging portion 23. An inner diameter of .
25 the hole 11f is large as compared with the outer

diameter of the driviﬁg side engaging portion 23. More

particularly, the driving side engaging portion 23 is



exanple, in an alternative structure, the recording nmaterial carrying
menber is used and the color toner 25 inmages are superinposedly
transferred onto the recording material carried by the recording
material carrying nenber -sequentially. The simlar effects are 90
provi ded when the present invention is applied to these types of

i mage forning apparat uses. As has been descri bed

her ei nbef ore, according to the present invention, the |arge guide for

t he engagenent with the engagi ng portion and the second main, assenbly
drive transni $§teANAENERF NAVafifidcddsihg. ANRTTIAMGPSSERE Pibeess

trid dth | ect hot hi.c i f ' t
downsi zed.  FulfRePIo? o tHE GIRJSGIRGTHoF O BTF ettt 8 CFO o ECORE i
nbly dri t i S§j hat. j
Gnaage wi th oHEREOREr  BioarRTY  Thnd Thar drera” CRaoTbhmt g RrSperty

is inproved. qrjying $fa@diddAhg LBStioh a1 onalbRGEELABY Bhrbligh
developing roller can be |nproveg, and therefore, the 15 i mage

qual ity cap behenphoygithg (JNRUSHRLAR rARPPLhéMRI4 [TBYviAacerdi ng to the
present invention, it is possible to provide a process cartridge and
a small 20 si Zevébetem ophloitogra el ¢henmagbs f oidriafg thpparatus wherein a
rotational driving force is directly
: assembly development coupling 53 in the direction of
positioning relative to the drum-rear bearing 1l. 1In
this embodiment, the structure is such that the axis
10  23c5 of the driving side engaging portioh 23 deviates
to whichever direction with respect to the direction
crossing with the axis.of.the developing‘roller 25.
For this reason, also when. the process.éartridge 7
enters the main %ssembly 100A of the apparatus, the
15 driving side engaging portion 23 is smooth in the
engagement with the main assembly development coupling
53. Figure 19 (b) illustfates the state where the
driving side engaging portion 23 is pesitioned by the
main assembly development coupling (unshown). In more
20 detail, the driving side engaging portion 23 is
positioned by the main assembly development coupling
(unshown}, by which it is in the state of not
contacting the hole 11f.
As shown in Figure 20, the hole 27f for
25 retaining the driving side engaging portion 23 may be
provided in. the.cleaning-frame 27.

The other structures are the same as that of



i nputted to the developing roller through the shaft coupling nmenber
fromthe main assenbly of the apparatus independently fromthe
driving input to the 25 photosensitive drum It is also possible to
provi de a process cartridge and an i nage form ng apparatus wherein
the 41 rotational accuracy of the develgping roller is inproved, so
that the inmage quality is inproved. Wil e the invention has
been described with reference to the structures disclosed herein, it
is 5 not confined to the details set forth, and this apgllcatlon S

i ntended to cdR}”@rsesQéht%dﬁ#%tqwl&?néhaﬁ@%sp%%‘”ﬁ&yt et iR et n
t he purposes of, rovene s or scope of the .fol omnng
clains. 42 CLSAI Gr' £B' oHe ei eﬁtﬁ‘r 859?5‘6 g?f?if aedrém(iiéfﬂgg ably

nountable to a nain assenbl y (100A), of an-el ectrophotographic inmage
form ng apparatus (100), including a drivi ng menber (53) conpri sing:

(i) a phot osenrgireirvexdhyied 1) ;

5 In The above deScribéd embodiment, although the
four process cartridges are used, this number is not
inevitable but may be selected suitably, if necessary,
by one-skilled-in-the-art.

In the embodiments mentioned above, although
10 the image forming apparatus is the type of printgr,
the present invention is not limited to this. For
example, it is applicable also to other imaée fofming
appératuses, such as the copying machine and the
facsimile device, and the image forming apparatuses,
15 such as a composite machine thereof. In addition,
althoﬁgh the intermediary transfer member is used in
the embodiment mentioned above, the color toner images
are superimposedly transferred 6nto the intermediary
transfer member seqﬁentially and the toner images
20 cérried by the intermediary transfer member are
transferred onto the transfer ﬁaterial all together,
the present invention is not limited to this type. For
example, in an altérnative structure; the recording
material carrying member is used and the color toner
25 images are superimﬁosedly transferred onto the
recording material carried by the recording material

carrying member -sequentially. The similar effects are



(ii) a developing roller (25) configured and positioned to (a)
devel op an electrostatic |atent inmage fornmed on said photosensitive
drum and (b) be rotatable about an axis thereof; (i) a
coupl i ng nmenber (20) provided adjacent to one axial end of said
devel oping roller, said coupling nmenber kgcl uding:
(iii-i) an engaging portion (23) configured and positioned to (a)
engage with the driving nenber to receive a driving force for
rotating said developing roller (b) be novable in a direction
crossing the BEo¥igedsuien deVRIRFSISSGtr SPVertien ats \aprldedats
devel oping roller; and . V) .an urgin ortion (18) .
confi gur ed an&hﬁggi?V8ﬁ§d°¥d”ﬁ%ﬁ%ggg%&ngnagg?ﬁ Ortion in a
direction crossing t IS Sal ' t I

9 the axisSpalby &égcfjfa/{cl ;?%el%gnia%la?é, %%ceder%%n?n sai d

engagenment of said engaging portion with rrving ne

process cartritdg@nkSpi8s&it ethiditaohhetAB Na AgS lde @bt RReappar at us
with said developing roller being in contact with said photosensitive
drum 2. Ascakhghdgeeatcoitth nthd @nGhatAyglpoftidhemd atpr sstagd

a holding portion (19) configured and positioned to (a) rotatably

hol d sai d engagiingapeenbby @ndveg b)raysmipedbnemenbar di $ eeriereTTa0ysi ng
the axis of said developing roller together with said engagi ng
portion; and &ccordinglys RFOS6FE; 6RATFIE9e B ith8red and
positioned to _stop _said holding portion which is urged by said urging
bortion 1o enShFe EROASEHMEIAE SHPdeohGABI Y PEAFORSWAER t he
driving menbep when,sai d ihRRESHoFAY A8 da%1hBSBELEA N the mai n
assenbl y of;thg agpgégtugﬂﬁﬁtﬁ s%?%’d%velo&ﬁ%i EoﬁFegg%qing in
contact whph sacenfhed Dsensddnble diite transmissiorAmeabbEi 8f€the
according to Claim2, wherein said stopping portion is disposed at a
posi ti on suchshhat evupkirgy ofembairdepogagi witlparadhorthsrdenoatiely f r om
the axis of said developing roller in a direction crossing the axis
of said devel 8pfngheeeieie, the mounging REGRYIIYESadBBFEVEY- to O aim
3, further conprising _a_drum bear,in rti,on (11) confi and
positioned to rotat agpyagﬁbg}o??’ sgfeg ’%%&téé’tgﬁii 25 ?/‘ér%‘?yu%i%r %ﬁ‘&r ein
sai d stopping i i Xo\VA| i m ' i 43 .
2 cartri dgdogekofihd IR SER, 2 PO TR hBR RIS, Yhe
developing5rohhgged@wgiﬁﬁysdgaebglQﬁ@f@@é@iic | atent i mage on said
phot osensitive drum the axis of sald engaging portion and the axis
of said developing roller are substantially aligned with each other.
6. A cartridge according to Claim?2, further conprising a guiding
portion (48) CONPYERRIT AFFLEE6SPLL6FEH to gui de a novenent of said
hol ding portion in a_direction crqssing the axis of sai.d devel opi ng
roll er. 7. ACEBFgf?%Qﬁjégfbfﬁ%ﬁ.ngolQY%ﬁ?ﬁQE' erédin said
urging portio ' i ng ' 1. [ f; sai d
engagi ng po_rt‘?%%g?fgf%ﬁ trg%g?_rgogn ?ﬁ(gé%isrrs‘b%%%ggg gg(\j/?f(o%}lé;lgl roller
in a diregdi0pigs OSSN IR taYrEpRL ¢ Shdhdeneah@plunNEpp2Fd@ls t 0 enabl e
engagenent of said engaging portion with the driving nmenber when said
process cartrwhgeeirs 4 negrttédnant drihiengreigraasdentliyectly he appar at us
wi th said developing roller being in contact with said photosensitive

drum inputted to the developing roller through the shaft |
coupling member from the main assembly of the
apparatus independently from the driving input to the
25 photosensitive druﬁ.

It is also possible to provide a process

cartridge and an image forming apparatus wherein the



8. A cartridge according to aim1l, wherein said urging portion is
an el astic nenber. 9. A cartridge according to Claim1l
wherein said coupling nmenber is an A dham coupli ng. 10. A
cartridge according to Claim1, wherein said photosensitive drum and
sai d devel oping roller receive respectiveg;driving forces

i ndependently from each ot her. 11. A cartridge according to
Claim9, further conprising a drum coupling nmenber (16) provided

adj acent to one axial end of said photosensitive drumto receive a
driving force ¥rtionali Agcearey phottdsefsveioring uFrller 1 12 A

cartridge accqrdin% t a I

o Cajm1], . wherej n said devel opin
roller is uniPWEH‘ES&etﬁBrkvﬁYrFQF(ﬁﬂﬁﬂeoﬁg?iﬁt%t%ﬁrﬂﬂp59¥ “gurgd_and

positioned to contain,lie qdgvelgen. ;bR a b%%\fleld%g:%bgﬁivgit

wherein sai d photosensitive drumis unified together wt éharging
menber confi gurad aRdePesi thONGG I BlBCHR k6 Bbs Y e Sakdis

phot osensitive drum and a cl eani ng nenber configured and positioned
to 44 clean saitd cphdtiasenssdtiive dytamlsi BEO fogriumamd tthiand

wherein said developing unit and said drumunit are connected each
ot her. appdicAtiehets r bpieidsyl aphicovienagech ovedifg caspansat 95

(100) conprising: o
changes as may come within the purposes of the

improvements or the scope of the fellowing claims.



(i) a main assenbly (100A) of said apparatus including: (i-i) a
driving nmenber (53) configured and positioned to apply a driving

force; (ii) a process cartridge (7) detachably nountable to
said nmain assenbly of said apparatus, said process cartridge
including: (i-i) a photosensitive druge(1l) ; (ii-ii) a devel oping

roller (25) configured and positioned to (a) develop an electrostatic
| atent image formed on said photoseeﬁhﬁ%ge drum and (b) be rotatable
about an axis thereof; (1i-TT1)y a coupling nmenber (20)

provi ded adj acent to one axial end of sald devel oping roller, said
coupl i ng nmenber including: (u-iii-i) an engagi ng portion
(23) confi gur ed landAgmecessoeatiidge d@l)achai@a'geoumablsm d neinvdssemipiyrber

E g) rgce@m@Aﬁ@f@hl albdt@oplasteerdphic idhkg élﬂtﬂﬁn fﬁis({lflg()% lh@}licﬁﬁ gand
e OSSIng e aX|s of sai evel opi ng
rol | er &Wﬁ% @Sh[be?éggzeﬁﬁyg{} I ler; and (ii-iv) an urging
portion (18) corﬁ)l%; Qlpsansit N8 d to urge said engagi ng portion
in a direction ¢ipaslevgldapgingaailer (¥5)saindigiwed bndipugitienddeio ¢a) enabl e
engagengife|0h ahdEctPoage Meﬂﬂnﬁé%‘fdﬂﬁéﬂ SR isei h&b@&lﬂﬁv@amm

said pr Into said ma n assenbly of said
appar gt@’?% Oﬁﬂéé aﬂ%&;eq%o%ﬂggﬁé being in,contact w %/h saldcjrﬁ)
phot osensi ti ve ém)rﬁ coupling member mamiged@da\wcﬂ@ piexia endwh 3,
\(MIS; ei ma};&@ddvem@d dsold:ar Smlddgm% plingd mdﬁsber mcluldmg:a hol di ag portion
confi gured and po

porti 0 g l(} % : (i}rz%ﬂn gagl ?ftgdn@?a%s e&%hﬁ)l S ﬁ%&gég:?d
devel o ﬁé FBERSS MIBLEe Vg Renth "’H % i V?n EE rce Jmamg a
st oppi ri§l dﬁi’ﬂ@ﬁm& ierc@aﬂqegnp@a Iériﬂ th@h@ap&smgﬁ@pw@apé saidl di ng
porti ordeMellqhngSfouegﬁeiabye$¢asa|1dnlcgmilqpm(grﬂoﬂbn 4md enabl e engagerrent of

sai d engagl ng oktién BL Ve T %.'h tid djtd)ﬁ
cai o aseeEs, fér?@ra %geﬁ %d&ré’%%%@aewﬁ%m%ﬁ ol

drum €8 &emgﬁg@m@l‘m engaging prssion; withghe kriviag membey wh@n sai d
engagi i prédess cagtridgeiia instrfadomtd thee mais asfersblydo Hiheapparatgs waitth er

in a d'sﬁﬁfawaggi@zgﬁolﬁl Hnégﬁ%ifffban&fct %ﬁﬂi’sﬂﬁ\r’[ﬂ{&&é}&nﬁ@é H&fm.

16. - An appar at o Cdaml el n sald process
cartridge includes a drum bearing portion (11) configured and

posi tioned to r 8t at’nBpsiridgpperording 4o SHatBde AUIthey sOMPLHISINGnd wher ei n
sai d st oppi ng paridldmg portroav{id)donfigseed add posiiesrédip (@) rotatably

hold said engaging portion and (b) be movable in a direction crossing the
axis of said developing roiler together with said engaging portion; and

a stopping portion (11c) conﬁgured and positioned to stop said
holding portmn which is urged by said urging portion to enable engagement
of said engaging portion with the driving member when said process
cartridge is inserted into the main assembly of the apparatus with said
developing roller being in contact with said photosensitive drum.

3. A cartridge according to Claim 2, wherein said stopping
portion is disposed at a position such that an axis of said engaging portion is
deviated from the axis of said developing roller in a direction crossing the
axis of said developing roller.

4. A cartridge according to Claim 3, further comprising a drum
bearing portion (11) configured and positioned to rotatably support said
photosensitive drum, wherein said stopping portion is provided on said drum
bearing portion.



17. An apparatus according to Claim1l5 or 16, wherein when said
devel oping roll er develops the electrostatic |latent inage on said
phot osensitive drum the axis of said engaging portion and the axis
of said developing roller are substantially aligned with each other.
18. An apparatus according to Caim 14, wherein said process
cartridge includes a guiding portion ¢38) configured and positioned
to guide a novenent of said holding portion in a direction crossing
the axis of said developing roller. 19. An apparat us
according to Claim13 rein sald urging portjon urges,said.

onoagt no port | oo et ated ke KP4 St 4 SPheel BBty at e
from t hedex¢lopaig selier drvetopmpiheclectrosiatic hatantimage onsaid ossing t he
axi ts of pRbtbsenviehveriruth, the hels sPssdble ﬁ@p@@i@rﬁn@'{h@gﬁﬁl of BERDI ng
portion [ . : rtridge is

i nsert ed&%‘?\%lgbg’gﬂg %ﬂ;reéi#ggggé%flﬁngg q&@?g a%fﬁ%rﬁgﬁ Ejg&\%l th said

devel oping roller being in contact with said photosensitive drum
20. An appar at ush.acAcsatindge aca@irding tBClaie? sfurtleaicbmprgsing spguidieg

i s an el g§ftich (B8YRnfigured and poditio¥l RPEEIIR I oREARIA I0TSalidPhSldwh
R I T SRR T

and said devel oping roller receive respective driving forces
i ndependent |y frhm Aazhirdddeaccording to Cldifh 1 Awherginsaidsrging podiiog t o
G ai m 229638601 En iﬂgfp'o?ﬁsﬁ%o%amﬁﬂg c?f’é‘ii&@ﬁ agin@ pURieAUR! i N9
menber (& . f)e‘rgigiyrl a)hac ntiéi‘g Oeﬂe axi al end of: %&) %hotos?@smlve
drum t o SRABIRIONHHIE AR Of Spib eV opEiZalie] D ACIEHUPT HOSYOSILE i ve
drum 242xiaelspishdevelepmeinliarig engbly engagement of said epgagiagpostiog
devel opiwithrtheldriving meinbeesvhongsid provass lcastritipeds ipsortabnttaiier
conf i gur iR BRIy dRE hpbRr A8 WA hEUARYSGARTO et BERCAIRKRAAP! NI
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9. A cartridge according to Claim 1, wherein said coupling
member is an Oldham coupling.

10. A cartridge according to Claim 1, wherein said
photosensitive drum and said developing roller receive respective driving
forces independently from each other.

11. A cartridge according to Claim 9, further comprising a drum
coupling member (16) provided adjacent to one axial end of said
photosensitive drum to receive a driving force for rotating said
photosensifive drum.

12. A cartridge according to Claim 1,

wherein said developing roller is unified together with a developer
container configured and positioned to contain the developer, into a
developing unit;

wherein said photosensitive drum is unified together with a
charging member configured and positioned to electrically charge said
photosensitive drum and a cleaning member configured and positioned to
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clean said photosensitive drum, into a drum unit; and
wherein said developing unit and said drum unit are connected

each other.

13. An electrophotographic image forming apparatus (100)
comprising:

(i) a main assembly (100A) of said apparatus including;

(i-1) a driving member (53) configured and positioned to apply a
driving force;

(i1) a process cartridge (7) detachably mountable to said main
assembly of said apparatus, said process cartridge including:

(ii-i) a photosensitive drum (1) ;

(ii-1i) a developing roller (25) configured and positioned to (a)
develop an electrostatic latent image formed on said photosensitive drum and
(b) be rotatable about an axis thereof;
of said developing roller, said coupling member including:

(ii-iit-i) an engaging portion (23) configured and
positioned to (&) engage with said driving member to receive the driving
force for rotating said developing roller and (b) be movable in a direction
crossing the axis of said developing roller relative to said developing roller;
and

(ii-iv) an urging portion (18) configured and positioned to urge said
engaging portion in a direction crossing the axis of said developing roller to
enable engagement of said engaging portion with said driving member when
said process cartridge is inserted into said main assembly of said apparatus
with said developing roller being in contact with said photosensitive drum.

14, An apparatus according to Claim 13, wherein said process
cartridge includes: . '

a holding portion (19) configured and positioned to (a) rotatably
hold said engaging portion and (b) be movable in a direction crossing the
axis of said developing roller fogether with said engaging portion; and

a stopping portion (1 1¢) configured and positioned to stop said
holding portion which is urged by said urging portion to enable engagement
of said engaging portion with the driving member when said process
cartridge is inserted into said main assembly of said apparatus with said
developing roller being in contact with said photosensitive drum.

15.  Anapparatus according to Claim 14, wherein said stopping
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portion is disposed at a position such that an axis of said engaging portion is
deviated from the axis of said developing roller in a direction crossing the
axis of said developing roller.

16. An apparatus according to Claim 15, wherein said process
cartridge includes a drum bearing portion (11) configured and positioned to
rotatably support said photosensitive drum, and wherein said stopping
portion is provided on said drum bearing portion.

17. An apparatus according to Claim 15 or 16, wherein when
said developing roller develops the electrostatic latent image on said
photosensitive drum, the axis of said engaging portion and the axis of said
developing roller are substantially aligned with each other.

18. An apparatus according to Claim 14, wherein said process
cartridge includes a guiding portion (48) configured and positioned to guide
a movement of said holding portion in a direction crossing the axis of said
developing roller.

19. An apparatus according to Claim 13, wherein said urging
portion urges said engaging portion so that an axis of said engaging portion
is deviated from the axis of said developing roller in a direction crossing the
axis of said developing roller to enable engagement of said engaging portion
with the driving member when said process cartridge is inserted into said
main assembly of said apparatus with said developing roller being in contact
with said photosensitive drum.

20. An apparatus according to Claim 13, wherein said urging
portion is an elastic member.

21. An apparatus according to Claim 13, wherein said coupling
member is an Oldham coupling.

22. An apparatus according to Claim 13, wherein said
photosensitive drum and said developing roller receive respective driving
forces independently from each other.

23. An apparatus according to Claim 22, wherein said process
cartridge includes a drum coupling member (16) provided adjacent to one
axial end of said photosensitive drum to receive a driving force for rotating
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said photosensitive drum.

24. An apparatus according to Claim 13,

wherein said developing roller is unified together with a developer
container configured and positioned to contain the developer, into a
developing unit;

wherein said photosensitive drum is unified together with a
charging member configured and positioned to electrically charge said
photosensitive drum and a cleaning member configured and positioned to
clean said photosensitive drum, into a drum unit; and

wherein said developing unit and said drum unit are connected

each other.



