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and an el ectrophotographi c i mage form ng apparatus in
which a cartridge is renovably inountable. Here, an

el ect rophot ographi c i mage form ng apparatus neans an
el ectrophot ographi ¢ copyi ng machi ne, an

el ectrophot ographic printer élaser beam printer, LED
printer, etc.), and the | PRECRAPEAPNri dge nmeans a
devel opnent cartridge as well as a process cartridge.
Here, a devel opnent cartridge nmeans a cartridge which

has a devel opnent roller f fﬁtﬁégplng an
e::g:gostatic | at ent |nage % h an
PR b S SR R S R GO

el ect rophot ogr aphi ¢ i mRge-d Q5B N9 @% ps. Sone

el ectrophot ographi c i mage torm ng apparatuses are
structured so that the el ectrophotographic
phot osensitive nmenber is a part of the main assenbly

of [tdenn e FoEmbNg apparatus, whereas sone
el ectrophot ographi c i mage form ng apparatuses are

struct uriesl seeddat 1heynenph oye BaPEOCESSa cartridge, and
cartridge(processing unit) nade up of an

el &¢ t ¢ hphiot oot @tpdiy cagiindd osense t fvemiegbeppangtas in
devel opnent roller. A
which a cartridge is removably mountable.

Here, an electrophotographic image forming
apparatus means an electrophotographic copying machine,
an electrophotographic printer (laser beam printer,
LED printer, etc.), and the like.

A cartridge means a development cartridge as well
as a process cartridge. Here, a development cartridge
means a cartridge which has a development roller for
developing an electrostatic latent image formed on an
electrophotographic photosensitive member, and which
is removably mountable in the main assembly of an
electrophotographic image forming apparatus. Some
electrophotographic image forming apparatuses are
structured so that the electrophotographic
photosensitive member is a part of the main assembly
of the image forming apparatus, whereas some
electrophotographic image forming apparatuses are

structured so that they employ a process cartridge



process cartridge is a cartridge in which an
el ect rophot ogr aphi ¢ photosensitive nenber and one or
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devel opnment roller (devel oping nmeans) , and a cl eaning
means, are integrally disposed,, and which is renovably
nmountable in the main assenbly of an

el ectrophot ographi c i mage form ng apparatus. Mre
specifically, a process cartridge neans a cartridge in
whi e eas ei e t HophotreRfta pip o bt oskest 1 oRko hegprphic
and at | east a devel opnent roller (devel opi ng neans)
arRN et et iV liRpyed 3 thale TaksPreamt b@f%va@i y
nmounted in the in assenbly of ,an el ectrophot ographic

i lrféﬁ%c?%? RGP atis? FE &L g I Wi ch an

t hat hi.c. phat it b
dETET OO Tt T 9r {CHAP QT e hE sy DRIPST oRF o oF
MERPe b;?fc?céég e@%anlléé’ %,' SPPSEM; SO 4N a%?fﬁ( G PE, a
renovably. nounted |n the Heln assenbly of  an

el &6 & oRhRL,0gr Aphi ni %f&m G SRR Aty 4 tcAbSPing

nmeans a cartridge | an el ect rophot ogr aphi c

phed Hsensd #d ven 1y A HQyesopMed el @ is removably
(devel opi ng neans) and a cl eani ng neans, are

| th@@iedlh Ve dirs perse thsin thedehibhey sfnae renovably
nounted in the nmain assenbly of the

el € ¢ taphst ogr @pdpici ¢ nagegé of ermin @ pe@y at atsus FuMdrer |
it means a cartridge in which an

el s ¢ bhot by aphi Rpher oS edst t T vdgeendens @ cartridge in

devel opnent roller (devel oping neans) , a cleaning

medhisCh s @l edilgFgphritographic photosensitive member,
and at least a development roller (developing means)
are integrally disposed so that they can be removably
mounted in the main assembly of an electrophotographic
image forming apparatus, or a cartridge in which an
electrophotographic photosensitive member, a
development roller (charging means), and a charging
means, are integrally disposed so that they can be
removably mounted in the main assembly of an
electrophotographic image forming apparatus. It also
means a cartridge in which an electrophotographic
photosensitive member, a development roller
(developing means) and a cleaning means, are
integrally dispcosed so that they can be removably
mounted in the main assembly of the

electrophotographic image forming apparatus. Further,

it means a cartridge in which an electrophotographic



nmeans, are integrally disposed so that they can be
renovably nounted in the main assenbly of an

webk@etsaphot ogr aphi ¢ i mage form ng apparat us. PBCT/JP2009/060822
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devel opnent cartridge or a process cartridge can be
renovably nmounted in the main assenbly of an

el ect rophot ographi ¢ i mage form ng apparatus by a user
hi nsel f or herself, naking it possible for a user to
mai ntain an i mage form ng apparatus by hinself or
hephetPsenpbiive, meflpdputa rde e hepwent setveEe person.
Thus, a devel opnent cartrjdge or a process cartridge
calfiRYYHPRIRAMEINF hprdvel am BF e che dphot 3T aphFRa T abige

form ng apparatus in . terns of operabjlity,. in
oty P itSora by edonrt: saathet  teatiesoRe
ART]_An_.el ectrophot ogr aphi c_i mage formn ar at us
o &Vl A RECA E PP ol TR IS LORE D9 BPRAT 1 1S

d t] t '
Sorelon a0 SELEORICL L sl Oind T (arEion an |
the form @f,& goHon{ Wi £0-Nggeabter wibécbe oferigse

to as photosensitive drum) .~ Conventionally,

el &4 roPhedRey AP Cnb iRESd f OF NN ARPAr AL HSHS1 A 8F an
structured as follows: In the case of sone

C ofIVedt + Oblad t & ££bK DPhDh oG apbitihgegepd pstHdby a user
appar atuses, acartridge (devel opnent cartridge or
priotressl faot rhelgegl s mabimgedtt woksdbbeaforla user to
mounted in the main assenbly of an inmage formng
apparatasny &m tmede aforming apparatus by himself or
herself, that is, without relying on a service person.
Thus, a development cartridge or a process cartridge
can significantly improve an electrophotographic image

forming apparatus in terms of operability, in

particular, in terms of its maintenance.

[BACKGROUND ART]

An electrophotographic image forming apparatus
uses a developing apparatus (development roller) to
develop an electrostatic latent image formed on an
electrophotographic photosensitive member, which is in
the form of a drum (which hereafter will be referred
to as photosensitive drum). Conventionally,
electrophotographic image forming apparatuses are
structured as follows:

In the case of some conventional

electrophotographic image forming apparatuses, a
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manner that the gear of the cartridge neshes with a
gear with which the main assenbly is provided. Thus,
roller in the cartridge can beCT/@r200%00822
by the rotational force transmtted to the devel opnent
roller froma notor, with which the maiin assenbly is
provi ded, through the gear of the main assenbly and

the gear of the cartridge (U S. Patent No. 7,027, 754).
In the case of the conventional el ectrophotographic

i neget f odee ngdepphepmesescaft rhdget herprypessacartridge)
cartridge is provided with the cartridge portion of
thbsd@Q%Yb®%%nWlF%l@e@e%éupﬂﬁhds\Mﬂ#&%ﬁﬁt#ﬂaﬁﬁﬁrmaln
assenbly |s rovided with the main assenbly portlon of

t hes eeliet nt" r SN ¢ e %%ﬁ%}?%gap?%F?F%?' theShaln?

nbl ded t f d
gfs%a%%%a [ﬁ%é ni?ﬁl‘-‘“a% eﬁ%?yci,la{ﬂ%%e TRYLRgs oL
deyel op “ﬁ {FQUBL i no, so_that e PRl nagsently,,
pOf T on " oF T t eve opnen T oup Phg can” be

moyed é@&&@?ﬂméﬁ@“@é? &Priﬁ'gﬂé)céPtEES axtal pe ﬁ%Fated

di rection e coup ing to engage the’main asse

PO5Y i ORe OEOE%lgﬁypl FHPcY ébaﬁ&ﬁlgaéart@lgghgoaéwno?&ent
t he coupling, or backward (away fromcartridge) in the

axt@l 16k reedhon btdbhe GOl wiNdch Ot e SRASA0Es §88b IR Ns
assenbly portion of the coupling fromthe cartridge

poptoohded, ttiercogipl thg. Joas, oAst hdemahn naasseivby yand
portion of the devel opnent roller coupling is rotated
aftee ¢éer pobHpene noantriggef (The. ckatentgioi np02he754) .
mn In the case of the conventional
electrophotographic image forming apparatuses of the
other type, a cartridge is provided with the cartridge
portion of the development roller coupling, whereas
the main assembly i1s provided with the main assembly
portion of the development roller coupling. Further,
the main assembly is provided with a member for moving
(forward or backward) the main assembly portion of the
development roller coupling so that the main assembly
portion of the development roller coupling can be
moved forward (toward cartridge) in the axial
direction of the coupling to engage the main assembly
portion of the coupling with the cartridge portion of
the coupling, or backward (away from cartridge) in the
axial direction of the coupling to disengage the main

assembly portion of the coupling from the cartridge

portion of the coupling.



assenbly, the rotational force of the main assenbly
portion of the devel opnent roller coupling is

wa e@pssiist ed to the cartridge portion of the PCT/JP2009/060822
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devel opnment roller coupling, rotating thereby the
devel opnent roller (U S. Patents No. 2007/0, 160, 384).
However, the conventional structural arrangenents
descri bed above nake it necessary that when a
cartridge is nounted into, or renoved from the main
assenbl TheF, ﬁﬁl%@#ﬁ?n@?@e%&r%‘%’ém% ¢hethe
directjon which js practlcally endl ular to the
adeyetonReDt Pkt Heve? Upheh %lf Tt t?w%t%%r‘fff‘?dge

LD UL T B R Sl 0

por%éélﬁgﬁ %ﬁ%’g{‘&? °£néjjtsroﬁ‘é €8 E AR 9§§&E’%iy

ion evel opmen er coup i ng has

moyed { &, the {Wé'%%mﬁéprﬁjéﬁ@cfépfepy s ppeni 89 or

cI03|ng novenent e cover, wth e main

a%@&@émlﬁ@e@r@algeé-cérﬁ@ha?e p&e opend g ovenent of
the cover nmain assenbly has to nove the main assenbly

padd v Oroshetther SEVEH appEhL in@) | £6t £LOLRY | Hige t &by Nehe
direction to separate fromthe cartridge portion of

t hite deMebmpmento Y bét e(U cHUpPaingnt ier e2G01 he, T60s3i®y) .
novenent of the main assenbly cover has to nove the
nai n assenver poriie orowfentheoniel edopeeiral arrangements
rollercoupling in the direction to engage with the
caiesiHigecPporldon redke hiet dewes prent that |ereroupl i ng.

In other words, one of the conventi onal _
cartridge is 'mounted into, or removed from, the main

assembly of an image forming apparatus in the
direction which is practically perpendicular to the
axial line of the development roller in the cartridge,
the main assembly portion of the developer coupling is
moved in its axial direction. That is, when a
cartridge is mounted or dismounted, the main assembly
portion of the development roller codpling has to be
moved in the horizontal direction by the opening or
closing movement of the cover, with which the main
assembly is provided. That is, the opening movement of
the cover main assembly has to move the main assembly
portion of the development roller coupling in the
direction to separate from the cartridge portion of
the development roller coupling, whereas the closing
movement of the main assembly cover has to move the

main assembly portion of the development roller



technol ogi es descri bed above makes it necessary for
the main assenbly of an image form ng apparatus to be
waregasused so that the abovenenti oned rotati oP&l/JP2009/060822
menber (novabl e nenber) is noved in the direction
parallel to its axial line by tdhe opening or closing
nmovenent of the cartridge cover of the nmain- assenbly.
In the case of another conventional structura
arrangement, it is unnecessary to nove the cartridge,
dr ¢9vpgipeatnothehdinarhl asskrbe)Ireewdi Bhokhpaerwargddge
inthe direction parallel to the axial |ine of the
drP9Fh§Cgeaf Bhet HeVELABMBRL nbAht PRgCAURAERPT dge i nto
the main assenbly of an inmm or m ng_apparat us, or
i SountPrgEiRe LaPer: dgeer s ont Ehot AT A boeath
Thus,, this strugtural, arrangene nmpkes it possible to
bt B o Shauit ar eaty FAGEC Re e BF - heePSRThA Bat
i's ica endi cyl Ia ' e
5 | ScRLaghig L£¥e8858 ge 8# ?ﬁa&@ %B?méﬁgn%PéngaaghEB be

cartridge driving gear O e nmai n ass

case,Qf+hpLg SLTHRLHT 8l ALHBNERERPE onBaWBYeLt 1 6A8
portion through which driving force is transmtted

frosmbbe MabRapseenbhet tHemsaelir igenksdihection
interface (point of neshing) between the driving force

trpasallélngogeas akibbeliménbassrebbyendngd dbheclosing
driving force receiving gear of the cartridge, naking
| tmdvéhentl bft oher ewentitbe poovbkeofthhe main: assembly.
t hedevel opnent roller fluctuates in its rotationa

10 speed. [Dl SCECSWRE OF FRELhaWESTRORRtThOs] sheucturhd

primary objects of the present .
arrangement, it is unnecessary to move the cartridge

driving gear of the main assembly forward or backward
in the direction parallel to the axial line of the
driving gear at the time of mounting a cartridge into

15 the main assembly of an image forming apparatus, or
dismounting the cartridge from the main assembly. Thus,
this structural arrangement makes it possible to mount
or dismount a cartridge in the direction which is
practically perpendicular to the axial line of the

20 cartridge driving gear of the main assembly. In the
case of this structural arrangement, however, the
portion through which driving force is transmitted
from the main assembly to the cartridge is the
interface (point of meshing) between the driving force

25 transmitting gear of the main assembly, and the
driving force receiving gear of the cartridge, making

it difficult to prevent the problem that the



invention is to provide a cartridge which does not
suffer fromthe above-descri bed problens of the

weoemwwastidBonal technol ogi es, and al so, an PCT/JP2009/060822
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el ectrophot ographi ¢ i mage form ng apparatus conpati bl e
with a cartridge in accordance mith the present

i nvention. Another object of the present invention is
to provide a cartridge, the devel opnent roller of

whi ch snoothly rotates even if the cartridge is
modevedopnenh epbber ophocbyrbphi eni hhgerpbrhingal speed.
apparatus which is not provided with a mechani smfor
novi ng the nmain assenbly portion of the coupling for

nCDRREbE DR QbR oP BB LS %) Thecof the

and al so

| i i d h
e TRnfneolnoSr .t B PP aYhA P Bp faC b SR " Bhep PRuRS
c(LAOF4S: ePRVBPLY. JoUgt abl e, AL UGhDER BBLeCh o

e presen Il nvention Is to prOVl e a car I Ch

CaQuP§e£eﬁP¥ﬁdtﬁ%°§B&O§ H@é@r?ﬁé&”Bka@éménof the

el ectrophot ographi ¢ 1 mage form ng apparatus, which is
preyhdedt Vohh1 ar 6ahhb18geed! i ¥hAJas88f tani n the
direction which is practlcafly per pendi cul ar to the
axédbctiophotoyhepract indgedroynnagsapbbratnd abspatable
el ectrophot ographi c i mage form ng apparatus in which

t heithrar cageriéger ibedcaboiencs wetbvabéypresahabl e.

A further object of the present inventionis to
invention.

an ele tro

Another object of the present invention is to
provide a cartridge, the development roller of which
smoothly rotates even if the cartridge is mounted in
an electrophotographic image forming apparatus which
is not provided with a mechanism for moving the main
assembly portion of the coupling for transmitting
rotational force to the development, in theldirection
parallel to the axial line of the coupling, and also,
to provide an electrophotographic image forming
apparatus in which the above described cartridge is
removably mountable.

A further object of the present invention is to
provide a cartridge which can be removed from the main
assembly of an electrophotographic image forming
apparatus, which is provided with a cartridge driving
shaft, in the direction which is practically

perpendicular to the axial line of the cartridge



provide a cartridge which can be nounted into the main
assenbly of an el ectrophot ographic i mage form ng

wa@ppansties, which is provided with a cartri dgePdr/iR20004060822
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shaft, in the direction which is practically
perpendicular to the axial ling of the cartridge
driving shaft, and al so, an el ectrophotographic i nage
form ng apparatus in which the cartridge descri bed
above is renovably nountable. A further object of the
pra&sieng nsfert orand alsr A dRl ecererhote@rawh &b eage
be nounted into, or disnmounted from the main assenbly
of £ A E ARRMFBE WY ridpHi L Gihelge £ o7 1t Tt 6 i Bt Trsped
which is provided wwth a c r#ridge driving shaft, in

t FPATT ekt i TR iCH Tally perpendicular to

t he ax e of .the car%{%}g?qe ]EJI‘IVI ng, shaf t

tal i and
al so, gﬁ %Lfretc ‘?’%pcfpo}eo%tr a g%s?%tr mrh‘@e%\ %)%r} atTuste
[ ich the e ' rd i iSqr :
T © G N A A e, A S LAY A main
I Sy d Qe Y1 & G & &4 LG5 Wb e i1 & ey b! £, £ oy t he
mai n assenbly of an el ectrophot ographi c 1 mage form ng
appss At dsu HaAMI IR Card Fd-Ageedrk M Mo shaftridde td€iving

direction which is practically perpendicular to

t heaxft) 1 nenofdiheciciosi rihigeh di s brgetshed 11y and the

devel opnent roller of which snoothly rotates, and

al s pdrod jrwld det @nt led ettt Yalp hiod rogr @ hti tee | evager $dgen ng

apparatus in which the above described cartridge is
driving shaft, and also, an electrophotographic image
forming apparatus in which the cartridge described
above is removably mountable.

A further object of the present invention is to
provide a cartridge which can be mounted into, or
dismounted from, the main assembly of an
electrophotographic image forming apparatus, which is
provided with a cartridge driving shaft, in the
direction which is practically perpendicular to the
axial line of the cartridge driving shaft, and also,
an electrophotographic image forming apparatus in
which the above ‘described cartridge is removably
mountable.

A further object of the present invention is to
provide a cartridge which is removable from the main
assembly of an electrophotographic image forming

apparatus having a cartridge driving shaft, in the

direction which is practically perpendicular to the



renmovabl y nmountable. A further object of the present
invention is to provide a process cartridge which is

wormwptiskiBE i n an el ectrophot ographi c i mage f or PCTI@P2009/060822
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apparatus having a cartridge driving shaft, in the
direction which is practically perpendicular to the
axial line of the cartridge driving shaft, and the
devel opnent roller of which snoothly rotates, and

al so, to provide an el ectrophot ographic image form ng
appaial ubing ohithet perabbdee déscvinedsbaftriadge the
renovabl y nountable. A further object of the present
|n@%ﬁ@l@pm$@tar@hi@ruaéewmﬁpéhS@@@t@éwmmﬂﬂﬁafﬁwn%ﬁdcﬁlso,
renoved from the main assenbﬁg f an _
eI%%tP%%ﬁb@%g?%p%%%cFﬁ%@%o?%g Hﬁl%pb%?%?ugoﬁ%%Pﬁg a
cartrid e drivi shaf t n the direction

T SERT CE S e BONR b s DRV T SR FEPef FAThFLepE 1o
cartrld e dr|V|n ft, and the devel opnent roller of
whi SH° sgb%¥hTy ro? ?g and al so, to provide an

el ect r ophpl pgr aphi g L JRYG: f o o1 Bo20R8! AhbSnL foth Cheo

the above described cartridge is renova nounta

A bpsihes ObheEte 88 w@tp{&gsn&hwyeﬁglIﬁauhéa}spe in an
provide a cartridge, the devel opnent roller of which

T 0b BéESr IPRSL SHPALNL ¥ 1haget herdeng| oppBALtESl hetihg a

acartridge, which receives rotational force fromthe
metcaressegdl yrovimg shetty ophotlegraphectiongehionniag
apparatus by the nmeshing of its gear with the gear of
t heraet hcatsenbé yperdical 80, tootpe oxkdael ahine of the
cartridge driving shaft, and the development roller of
which smoothly rotates, and also, to provide an
electrophotographic image forming apparatus in which
the above described cartridge is removably mountable.
A further object of the present invention is a
cartridge which can be mounted into, or removed from,
the main assembly of an electrophotographic image
forming apparatus having a cartridge driving shaft, in
the direction which is practically perpendicular to
the axial line of the cartridge driving shaft, and the
development roller of which smoothly rotates, and also,
to provide an electrophotographic image forming
apparatus in which the above described cartridge is
removably mountable.
A further object of the present invention is to

provide a cartridge, the development roller of which

rotates more smoothly than the development roller in a
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el ectrophot ographi c i mage form ng apparatus in which
t he above described cartridge is renpvably nount abl e.

provi de a devel opnent cartridge (devel opi ng devi ce of
process cartridge) , which relioably transmts
rotational force to its devel opnent roller having been
precisely positioned relative to the photosensitive
drum and can snmoothly rotate the devel opnent roller
amep i siglgean whieeh roptot o aphi et ioee fores ngrom the
apparatus in which the process cartridge i s renovably
ON AL S5 ST €0 e BRlRe KHORO e 397 £al 1B 2 oFt BeinG

NP L0 AL PLAeS. 8 Sere PR SLSL o
el ect roasI at ié: é tlent gr?ga on a’h@hm o;leorﬂ.sigi ve dr um A
f Uy %é?_ldbj%c?_%f 3f'he_rb eSeht’ | epn{?on_?s %o provi de
P TP AR T SR RE BFRE S S ot uTE I AT
\?\}]tlfkféétali@ébé QOESHRA AL L £ 1S tgﬁ PORL PSENG 1 hd YiSr L5 1

t 1s1n contact wth the ot osensitlve drum

and al 50, fight ik £ 4B pRhotOgraphi grédage {9 fon is to
apparatus in which the cartridge is renovably

MobhRd el 8 . e ~ee BSOS Nc KO d de C 0y @B Dy 0ledice of

el ectrophot ographi c i mage form ng apparatus and a

cavtocalge dderefdye) whilcich srst taicl yredassemit@at t he

rotational force for rotating the photosensitive drum
rotational force to its development roller having been
precisely positioned relative to the photosensitive
drum, and can smoothly rotate the development roller,
and also, an electrophotographic image forming
apparatus in which the process cartridge is removably
mountable.

There has been.known the so-called contact
developing method, which places a development roller
in contact with a photosensitive drum to develop an
electrostatic latent image on a photosensitive drum.

A further object of the present invention is to
provide a cartridge which can smoothly rotates its
development roller even if the development roller is
moved in the direction to be separated from the
photosensitive drum while it is in contact with the
photosensitive drum, and also, an electrophotographic

image forming apparatus in which the cartridge is

removably mountable.

i nventi on i s POT/JP2009/060822



and the rotational force for rotating the devel opnent
roller, are separately received fromthe main assenbly

wo@Roovher182rage form ng apparatus. A further objBCT/JR009/060822
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the present invention is to provide a cartridge
structured so that the coupling through which the
rotational force for rotating the photosensitive drum
is noved forward or backward in the direction paralle
toits axial line, and also, an el ectrophotographic

i mage fOIFQap PR USIPWN whi @PMip Heatther refigdn | s
renovabl y nountabl e, According to an aspect of the
presertr PRRRMIBIPN 1 helRr9e Pr Bl RR PRPEER E1F offed fdr

ith [ bl y. of | ect hot hi
bse W05 LD assenbly, of en el sctscolotogr g oo
® SO SEOLS SR 00 2,000 00Nl fce 300l Y100 e,

trﬁ%&m%ﬁ%3$§$§¥ignéf fﬁf%éSféiopoégpfégF%ﬂglﬁgvelo ment

per pen 0 an axi a Irection o e drivin

shabijesal gLl dpd A9 LOMPUESI PO | £loR TSV EROPA NPssembly

roller for developing an electrostatic [atent i mage

f o8 freeh O Ady €1 BsER ORQ04 98 ki€, phot osensi tive drum

sai d devel oping roller being rotatable about an axis

t her eofa sumtkhéy &bTattpl NGt e nbes s g apeddhei o t hsat ¢

rotational force applying portion to receive a

r opadv il a foacter idge rotatchgrsai so devet ophegcowbl Bng

sai d coupling nmenber being capable of taking a

r otlat dwplal v belcethe anstd t tomyyl ahepudar Lposretapifigrthe
photosensitive drum is moved forward or backward in
the direction parallel to its axial line, and also, an
electrophotographic image forming apparatus in which
the cartridge is removably mountable.

'According to an aspect of the present invention,
there is provided a cartridge for use with a main
assembly of an electrophotographic image forming
apparatus, said main assembly including a driving
shaft having a rotational force applying portion,
wherein said cartridge is dismountable from the main
assembly in a direction substantially perpendicular to
an axial direction of the driving shaft, said
cartridge comprising i) a developing roller for
developing an electrostatic latent image formed on an
electrophotographic photosensitive drum, said

developing roller being rotatable about an axis

thereof; and ii) a coupling member engageable with



waele@ensggt ng angul ar position in which said coRgi/irego9/060822

10

15

20

25

transmtting the rotational force for rotating said
devel oping roller to said developing roller and a

menber is inclined away fromsaid rotational force
transm tting angul ar position,;,wherein when said
cartridge is disnounted fromthe main assenbly of the
el ectrophot ographi c i mage form ng apparatus in a
direction substantially perpendicular to the axis of
sadidevetoplionpt of bere a@p by cowpbd Nyl oenber reovese a
fromsaid rotational force transmtting angul ar
posPtaiohonal skprceli Sengaet dgirdigehbd poseiehng roller,
Accordi ng to anot her aspect of the present invention,

t K& | SOWR bR Bl R PO pFRR VYt aphf ct 2 ki@ ¢ ormi ng

apparatus to ich a cartrijdge !s.deiachablﬁ .

DLt At @ L af OF G paF 2R T8L Ciohd | SRAGLT T )PaS HF 98 nT
haft hayij tati f | yi tion; d.

SRR e Tl Ut WO AT Bebiel 6pi g r o7 Tar - pgroaid

q . tati :

OB o S L 00 LS ARV LR Lgr et

d i ng: r ol j b i @XESuplin

P ORRGLAE SR DP Kod PLELAOLE volh SN outino

r abthonal s f DEER PPl MY POSHI 9§ OrbLLIYRaR force
rotational force for rotating said devel opi ng

I of £ 168t €li €@ U gDz Fepde] t beh Nowisapabh ewnént eki®g a

rotational force transmtting angular position for

t reanstridgagi $ heéi srodat t edaf réror clee froaim ot ssemgl gadfl the

devel oping roller to said developing roller and a
electrophotographic image forming apparatus in a
direction substantially perpendicular to the axis of
said developing roller, said coupling member moves
from said rotational force transmitting angular
position to said disengaging angular position.

According to another aspect of the present

invention, there is provided an electrophotographic
image forming apparatus to which a cartridge is
detachably mountable, said apparatus comprising i) a
driving shaft having a rotating force applying
portion; and ii) a cartridge including a developing
roller for developing an electrostatic latent image
formed on an electrophotographic photosensitive drum,
said developing roller being rotatable about an axis
thereof; and a coupling member engageable with said

rotational force applying portion to receive a

rotational force for rotating said developing roller,



di sengagi ng angul ar position in which said coupling
menber is inclined away fromsaid rotational force

w0 e@namilsl i ng angul ar position, wherein when seCTIP2009/060822

10

15

20

25

cartridge is disnounted fromthe main assenbly of the
el ectrophot ographi c i mage formisng apparatus in a
direction substantially perpendicular to the axis of
sai d devel oping roller, said coupling nmenber noves
fromsaid rotational force transmtting angul ar
pos itd srPuRl g dnefiesh deRyiTHh GARAR 8 Cp%sﬁqkm The

present invention nade it possible to provide a

c 3 g dnhi T St T FEHOVE AR ke RRF s e v
ol B P R AP LTI 0, PO
A SRS R e AR R DR Mo

e R P APRIOLCSANN for SO HLOUT, 9 SRRAE M5
Moyl € s The PHLESE U wd PV ok Rded 1t ROSST bEerdo.

provide a cartridge which can be nounted into the main
asse A of i red) 8 QELL RN DA AP vehd FBGE 1N K d

apparatus, which is provided with a cartridge driving

shafttridyd hies diieediroredht ©din ithe main assembly of the

practical | yperpendi cular to the axial line of the

C & ted tdgephdrt ag replsihaf imagndf afrsiong aapparatus in a

el ectrophot ographi c i mage form ng apparatus in which

t bl et rord grukiesor el a s dnd reanvably st eof
said developing roller, said coupling member moves
from said rotational force transmitting angular
position to said disengaging angular position.

The present invention made it possible to provide
a cartridge which can be removed from the main
assembly of an electrophotographic image forming
apparatus, which is provided with a cartridge driving
shaft, in the direction which is practically
perpendicular to the axial line of the cartridge
driving shaft, and also, an electrophotographic image
forming apparatus in which the cartridge described
above is removably mountable.
The present invention made it possible to provide

a cartridge which can be mounted into the main
assembly of an electrophotographic image forming

apparatus, which is provided with a cartridge driving

shaft, in the direction which is practically



The present invention nmade it possible to provide a
cartridge which can be nounted into, or disnounted

w0 e@af15tibe mai n assenbly of an el ect rophot ogr apti/gpP2009/060822
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i mge form ng apparatus, which is provided with a
cartridge driving shaft, in thg direction which is
practically perpendicular to the axial line of the
cartridge driving shaft, and al so, an

el ectrophot ographi c i mage form ng apparatus in which
t hee Ebovel gelser | thedtleairaxiapel 1 ke rehoViad | ga poukdad| e.
The present invention made it possible to provide a

cEFT e WAl 304 A b notint etEF R eplee ey FRRiRS e ndngIe
o YRen OO PR S | L 00RO 8 e
transmtting rotatjonal force to the devel opnent
r%;%?ﬁei%ﬁt %P?%ébiYcEﬁﬁ“??Pf%@ axial direction of the
coupl i Z[ptgeé/ee}it f’rﬂ@@rﬁ@%gn rr%(% ¢ tgoggi/kgjb?g{?gérovide

roller. resent i nvention nade It poSsi

pré)\e/{:&.etﬁi&fé; gvfk?ij&? é@rl) Cl%%éﬂ%ﬁﬁ%a, fl%@,t €Sr i &d8smounted

dev opnment er even I's structured so

t hedorh hep il 1t os 4y, Chir i 4n él%ﬁt?@pl‘i@t‘!@@r&ﬁhp@

renoved fromthe main assenbly of
el BEd fOPhOERT @ Sa FaBge, Wi Mol appasaidediwith a

practically perpendicular to theaxial line of the
dreaet shadd ot idindni e fthe hmi thasserddtyi o o Dt diedl.
The present invention nmade it possible to provide a
captadiye Wy abe speod htylaot e eshé tsx tel el operept the
cartridge driving shaft, and also, an |
electrophotographic image forming apparatus in which
the above described cartridge is removably mountable.
The present invention made it possible to provide
a cartridge which is to be mounted in the main
assembly of an electrophotographic image forming
apparatus having no mechanism for moving its coupling
for transmitting rotational force tovthe development
roller in the cartridge, in the axial direction of the
coupling, and yet, smoothly rotate its development
roller.
The present invention made it possible to provide
a cartridge which smoothly rotates its development
roller even though it is structured so that the
direction in which it is to be moved to be removed

from the main assembly of an electrophotographic image

forming apparatus is practically perpendicular -to the



roller even though it is structured so that the
direction in which it is to be noved to be attached to

wao b@onsiiee assenbl y of an el ectrophot ographi ¢ | PE&&P2009/060822
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form ng apparatus is practically perpendicular to the
axial line of the drive shaft wyth which the nain
assenbly is provided. The present invention nade it
possible to provide a cartridge which smothly rotates
its devel opment roller even though it is structured so
t haxigheltireeefi bhei drine chhaftivith velabvedetBabe
attached to, or rempved from the main assenbly of an
eI%%??%%hbtb@r@ﬁﬁVhd?ﬁage form ng apparatus is

ractic erpendicular.to the axial line.of t
B ive Chhelohet %nah%%ﬁe?thHamﬂgasganBP9S%§lﬁr69.aaaVlde

COnBrRGET DB Vah el SBOT Bkt BOrAPRr c. Fmde FoPRIRG"
esaRaac SN %&uW%wgg%$me tatgs its
evel opnen nore sSnoo an a conbination of

and§£§8££89h9ﬁogﬁ§@H'ft'ﬂ§9€of8énh89e§p9§r§&u§téggh§d to

cartridge therefor, which uses a set of gears t

tr@ﬂénhﬁlﬁoééééﬂﬁﬁb EPreg éIQBtEBﬁhB@b@réﬁﬁEBbLMagé
the i mage form ng apparatus to the cartridge. The

presemning nypphrobusvde ptapossable perpendidedar to the
conmbi nat1 on of an el ectrophot ographi c i mage form ng
appaial usiaadof thetdritlge shefefweithwhhtbhrehéabbyn
transmts rotational force to the devel opment roller

i nashemldyt £sdgeonhdednoot hly rotates the devel opnent

The present invention made it possible to provide
a cartridge which smoothly rotates its development
roller even though it is structured so that the
direction in which it is to be moved to be attached to,
or removed from, the main assembly of an
electrophotographic image forming apparatus is
practically perpendicular to the axial line of the
drive shaft with which the main assembly is provided.

The present invention made it possible to provide
a combination of an electrophotographic image forming
apparatus and a cartridge therefor, which rotates its
development roller more smoothly than a combination of
an electrophotographic image forming apparatus and a
cartridge therefor, which uses a set of gears to
transmit rotational force from the main assembly of
the image forming apparatus to the cartridge.

The present invention made it possible to provide



roller, even though the conmbination is structured so
that the devel opnment roller is positioned relative to

W b@opsiasnsensi ti ve drumwi th which the mai n aBRGENM§9/060822
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of the apparatus is provided. The present invention
made it possible to provide a wonbinati on of an

el ect rophot ographi c i mage form ng apparatus and a
cartridge therefor, which snoothly rotates the

devel opnent roller in the cartridge, even if the
devetoppinition| f ahi ehersrophebaghePhift hmage forming
phot osensitive drumis mved to be separated fromthe
ph%@%%%%%?%l%%dd?uﬁ?r?ﬁéd%?e%%%%efﬂﬁenVPbﬁhnﬁ%él??ly
possible.to grov nbi nati on o

el BETRTPhDT o ?5@h+en?ha§ar?%rh?nah%paava%agmaﬂa goller

cartr d e therefor, e _nec f whi f
A oRBR oot PEEEREE, AbECHBEPATY SIb el PR Sk yb Soment

St Eyiet uf . 59,  Babubhe: OUPLEDEn0E s Lhe: DEhaniam Ly so
Pt Thesd

noved Re axral "direction o e coupl I ng.

athQEh€ﬁe°Qé€éiépméﬁétH&f?eraﬂg pgdyapt ages 9&159§ve to
present 1 nvention wll becone nore apparent upon

copgd dsnatboanoitihe Hohhowi N (eSER PheORaoh hBSembly
preferred enbodi nents of the present invention, taken

| No£obh&ingbb@Patiis hishpraecaspanyi ng draw ngs. [BRIEF
DESCRI PTI ON OF THE DRAWNGS] Figure 1 is a side
secti ondhevpeaseht aivaehtidgemnadeoi di pgssbbha to prov1de
enbodi nent of the present invention.
a combination of an electrophotographic image forming
apparatus and a cartridge therefor, which smoothly
rotates the development roller in the cartridge, even
if the development roller which is in contact with the
photosensitive drum is moved to be separated from the
photosensifive drum.
The present invention made it possible to provide
a combination of an electrophotographic image forming
apparatus and a cartridge therefor, the mechanism of
which for the photosensitive drum to receive
rotational force is structured so that the coupling of
the mechanism is moved in the axial direction of the
coupling.
These and other objects, features, and advantages
of the present invention will become more apparent
upon consideration of the following description of the

preferred embodiments of the present invention, taken

in conjunction with the accompanying drawings.



Figure 2 is a perspective view of the cartridge
according to the enbodi nent of the present invention.
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according to the enbodi ment of the present invention.
Figure 4 is a side sectional w-ew of a main assenbly
according to the enbodi nent of the present invention.
Figure 5 is a perspective view of a developing roller
according to the enbodi ment of the present invention.
Figure 6 is a perspective view and a | ongi tudi nal
sectional view of the coupling according to the
entfRit e REIFR EHRL G e ntHE RAWINGS] Figure 7 is a
side view and a longitudinal sectional view of the

driving gfaPU&€cér dng fddehécehBoapdeNteyf ofthe
a. Vi ew whj hows t he

present, i nvention,, Figure 8 i ch s
BSTUDT THRF RORebin T he R R e @ the e et
gear_according to the enbodi nrent of the present

i VRt o " Figure 9 is an expl oded perspective view of

the cartridge,acsoidl 00 Lo LR GERodLIRNG Okt are ridge

present 1 nv I on. Fl gur IS a Iongltu na

Se&éé&f@inc%’i@&’tq{é &l 5181 ASSE Dt | i A rd S CA AL HOFon .

according to an embodi ment of the present invention.
Figure 1lpiigu2eP8r $Regt beespeewikkl yskiabitngnkheartridge

connection state of the devel opnent gear and the
according to the embodiment of the present invention.

Figure 4 is a side sectional view of a main
assembly according to the embodiment of the present
invention.

Figure 5 is a perspective view of a developing
roller according to the embodiment of the present
invention. |

Figure 6 1is a perspective view and a
longitudinal sectional view of the coupling according
to the embodiment of the present invention.

Figure 7 is a side view and a longitudinal
sectional view of the driving gear according to the
embodiment of the present invention.

Figure 8 is a view which shows the assembling
process of the coupling and the driving gear according
to the embodiment of the present invention.

Figure 9 is an exploded perspective view of the
cartridge accofding to the embodiment of the present

invention.



coupling. Figure 12 is a perspective view showi ng the
state that the coupling inclines. Figure 13 is a

w@enspsiasi ve view and a | ongi tudi nal secti onal PUI/&r2009/060822
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showi ng the driving structure of the main assenbly
according to an enbodi ment of ighe present invention.
Figure 14 is a perspective view show ng the driving
structure of the developing roller according to an
enbodi ment of the present invention. Figure 15 is a
per spect i Yéouirewldf ishe dangitdgansdt sgerttionnlot iewe
mai n assenbly according to an enbodi nent of the
prasedt the eI MGl Be i QBEEERIT omafodbug to an
iIIustrating thgﬁg;ocess that the cartridge is nounted
t CTRPRATREC o et PRI Ui Y $F 1 enbodi ment  of t he
present i Ventioq Figure 17 Es avperspectiﬁe ﬁiew.

i | | ust r at i'Ag e 1pr 68eds PERSPEERE V&r iVE s Haf- 5548 “PRE
c [ e n

b SR LA DS TERSB R, 2648 e ene
peL {ilye view illustratingthe process that the
coupling Ts nounted to the drive shaft according to an
e"bOd'”en?i%E;%hQZPH%SaneE@F%@EHQ@-vﬁb@u%ﬁo%gnbstﬁe
per spective view of the coupling provided in the main

assedd yrigae the eouplimg inclines.

Figure 13 is a perspective view and a
longitudinal sectional view showing the driving
structure of the main assembly according to an
embodiment of the present invention.

Figure 14 is a perspective view showing the
driving structure of the developing roller according
to an embodiment of the present invention.

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

Figure 16 is a sectional view illustrating the
process that the cartridge is mounted to the main
assembly accordiﬁg to an embodiment of the present
invention.

Figure 17 is a perspective view illustrating
the process that the drive shaft and the coupling
engage with each other according to an embodiment of
the present invention.

Figure 18 is a perspective view illustrating



provided in the cartridge according to an enbodi nent
of the present invention. Figure 20 is a perspective

wo@wisiiBustrati ng the process that the coupl i POT/IE2009/060822
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nounted to the drive shaft according to an enbodi nent
of the present invention. Figue 21 is an expl oded
perspective viewillustrating the drive shaft, the
driving gear, the coupling, and the devel opnent shaft
according to an enbodi ment of the present invention.

Fi e ePDPOCe8S gt pak speet foePryied il neurbedngot hee drive
process that the coupling di sengages fromthe drive
sh%?%f%c%%?%¥%bngot%na%n%%ﬁ?ﬁ%%?n fofhehpreEefent
invention . Figure 23 is a perspective view

i | 10%¢r5tPhy the coupling according to a modified
exanpl e accaording £ a _an enhadi nent_of .the ent .
i nvent i on%cllgiuﬁt?rg‘gzisl g é)eﬁeslpsegcgc&vievé’l\ﬁwev(ﬁr tHe coupling
il i ng t c [ di a hELed
ex%%%f%éé%c%?dﬁﬁa @%Pgnggs od?geaﬁgo#ﬁ?h%ggggggﬁt_

: W}?&H&é‘d bR 9%*128 d@ért £180c XPLOAR L REESPERT EXBoM L R¥ht

ustrating t rive shaft according to a

-nogk f ¢ gdeyaapb et of nasnenbedi ment of the present

invention. Figure 26 is a perspective view

i I'Tustrat imgirke 200Upl iaN@eateictiing tvd dwhe Imaitaad ng

exanpl e of the present invention. Figure 27 is an

exphededopesspeicst vehei emupling is mounted to the drive
shaft according to an embodiment of the present
invention.

Figure 21 is an exploded perspective view
illustrating the drive shaft, the driving gear, the
coupling, and the development shaft according to an
embodiment of the present invention.

Figure 22 is a perspective view illustrating
the process that the coupling disengages from the
drive shaft accofding to an embodiment of the present
invention.

Figure 23 is a perspective view illustrating
the coupling according to a modified example according
to an embodiment of the present invention.

Figure 24 is a perspective view illustrating
the coupling according to a modified example according
to an embodiment of the present invention.

Figure 25 is an exploded perspective view

illustrating the drive shaft according to a modified



illustrating the drive shaft, the devel opnent shaft
and the coupling only according to the enbodi nent of

W0 b@opsEasent i nvention. Figure 28 is a side vikou/aredok060822
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| ongi tudi nal section of the cartridge side according
to the enbodi ment of the present invention. Figure 29
is a perspective view of the cartridge set portion of
the main assenbly, and a view, as seen fromthe

devi ce, according to the enbodi ment of the present

i rRzeatl o o fFj gurengpiirent | dhgihe R rRiesecth oAt 1ok ew
illustrating the take-out process in which_the

h
cartri dgeFaBEsRdPAgifoat REFERBGALTENY 161 theUstesénnd
i nvention js tak t of the maj ly. Fi 1
| S | SRETA AR et b M LGS TP LR the

no%ﬂgiq9:%5%§g§§.gn whi ch the cartridge according to
t e Enpodi ent” of the present invention is nmounted to

the main %ﬁgﬁ?@' ¥f7 tiﬁgﬂﬁee§%l_io§ie@ g%&%p%%*tii\’z% iy and

a top plan view o e coupling actording fo a Second
enpodi Jeni+ Ay thg RILSRN sHAWENt 4100, o d USSP | Shrt

perspective view il lustratingthe nounting operation of

t hehCarid i e BOEOTSH NG d&cdhei s cond eihatsmintiedf of

the present invention. Figure 34 is a top plan view of

t hthegftddslge, idserse@dh i N the nmounting direction, in

the state of nounting the cartridge according to the

second Figure 28 is a side view and a longitudinal
section of the cartridge side according to the
embodiment of the present invention.

Figure 29 is a perspective view of the
cartridge set portion of the main assembly; and a view,
as seen from the device, according to the embodiment
of the present invention.

Figure 30 is a longitudinal sectional view
illustrating the take-out process in which the
cartridge according to the embodiment of the present
invention is taken out of the main assembly.

Figure 31 is a longitudinal sectional view
illustrating the mounting process in which the
cartridge according to the embodiment of the present
invention is mounted to the main assembly.

Figure 32 is a perspective view and a top plan
view of the coupling according to a second embodiment
of the present invention.

Figure 33 is a perspective view illustrating



enbodi nent of the present invention. Figure 35is a
perspective viewillustrating the cartridge in the

wG@r@vaestibmt the drive of the cartridge accor di POT/IRR004E0822
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second enbodi nent of the present invention stops.
Figure 36 is a longitudinal seagtional view and a
perspective viewillustrating the operation of taking
out the process cartridge according to the second
enbodi ment of the present invention. Figure 37 is a
seldte grintirgy QPR ¥R i g TR SREERIdIC opeerRGlrdeto
door provided in the main_assenbly according to an
enbili TRFANG ARt £ i et yoRent FHRREE B3 s a

perspectiye view_illustrating.a nountin i de of the
Oriving SEAEUGE Bhe fafn 8BS BAGFy VAE¥oldi 4ot GaghTiage,
enbodi nent. of,.t he present invention. Fi re 39 is a
sitie VK BT UHe PPV Hg? ST e of (e ChrUF dgente oF

a%&ﬂﬁé%?@n@%ﬁ@ﬁ&ﬁ”&c@&&ﬂ? p’%cﬁstet% éé‘é’&&rg on.

Figure i S a perspective view o e cartridge as

segihdd aRad e Ard yd NG S e agePL g Ngn foan enbodi nent
of the present invention. Figure 41 is a side view

i 11 ustrat ipRgut-Be 35t ake a0beirBpettiiRe Whewcantilisdge tifbo
the main assenbly according to an enbodi nent of the
prgsentattwvedde oih fhguseatd? tisatntiexpdotes of the

per spective view .
cartridge according to the second embodiment of the
present invention stops.

Figure 36 is a longitudinal sectional view and
a perspective view illustrating the operation of
taking out the process cartridge according to the
second embodiment of the present invention.

Figure 37 is a sectional view illustrating the
state of opening the door provided in the main
assembly according to an embodiment of the present
invention.

Figure 38 is a perspective view illustrating a
mounting guide of the driving side of the main
assembly according to an embodiment of the present
invention.

Figure 39 is a side view of the driving side of
the cartridge according to an embodiment of the
present invention.

Figure 40 is a perspective view of ﬁhe

cartridge as seen from the driving side according to



illustrating the state of nounting the pressing nenber
(peculiar to the present enbodinent) to the

waelewelispaent supporting nmenber accordi ng to anPCT/JP2009/060822
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enbodi nent of the present invention. Figure 43 is an

expl oded perspective view illustrating a devel opnent
supporting nenber, a coupling, and a devel opnent shaft
according to an enbodi nent of the present invention.
Figure 44 is a perspective viewillustrating the
drarviengosd deernf ¢heclvarpréesket accordi hgnt o an

enbodi ment of the present invention. Figure 45 is a

| ongi t udi Aalbugectilonal avisé@ei Migst datlivgg reffd nenghgegtate
state between the drive shaft and the coupling

acthrif ¥R &t Brant kel ehdodf 1R He PhesBimt! | #ReiPbn.
Figure 46 is a side viewillustrating the drjving side
of AGHEF ERY rF YR SFRR WYY oogng% PEMt FVEReLon-
present inventio Figure 47.is er specti.ve vi.ew
st r at PG UERe Jar i RS SFE4CBF RE Rk tAdSe ey

guj ' [ t

OULERACER L0 A 205 XL Bl RS PSRl memner

ggggéé:%?ﬂ&f‘_P@Wﬁ@“pfé‘s%r?@rérﬁw&ﬁn@ﬁ‘@) tHe fpén

y gui de according to an enbodi nent of the

Pr&sENt oSNt & @fbo It Otk Endibd 5 AcSbE@1 g evb angl a
perspective viewillustrating the relation between the
Mednib G3SEREME Yof the present invention.

Figure 43 is an exploded perspective view
illustrating a development supporting member, a
coupling, and a development shaft according to an
embodiment of the present invention.

Figure 44 is a perspective view illustrating
the driving side of the cartridge according to an
embodiment of the present invention.

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

Figure 46 is a side view illustrating the
driving side of the cartridge according to an
empbodiment of the present invention.

Figure 47 is a perspective view illustrating
the driving side of the main assembly guide according
to an embodiment of the present invention.

Figure 48 is a side view illustrating the



gui de and the coupling according to an enbodi nent of
the present invention. Figure 50 is a side view, as

w@e®o/1friem t he driving side, of the process i nP@IIRA09/060822
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the cartridge according to an enbodi nent of the
present invention is nounted tx the main assenbly.
Figure 51 is a side sectional view of the cartridge
according to an enbodi nent of the present invention.
Figure 52 is a perspective view of the cartridge :
aceokali hen tle tweenbblé neatt Bidgheapd eseatma iy eassombly
Figure 53 is a longitudinal sectional view of the

c ¥R RCAREDT BF N t N 2P RABLEERENP L OFNE hRT PFRRENE
invention. Figure 54 is a side sectional view of the

cal®¥§gkCccording to an enbodi nent of the present
i nvention. . Fi IS a.Ion%Ltudin secti onal, .vi ew

Fl gur g ;59 _
of the caf?@?%ﬁb acdSr @i id o AT e St S TS Vier
prff’f@%tﬁlé’fﬂ‘ ' Ol Jc:éﬂéi'%foé%éﬁ%g%r?ﬁéﬁgerg%iP{eaé/égﬁ%P{qt

thecariridge according to an é t he prese

in o) Figur [ S~ a i ie :
ilqgféé g HE gy @oégliﬁ%tatﬁ%§%g§% VE Yhe¥bodiment of

ustrating a statet | opment supporting

mepherpplsdhe cavint gge. according to an enbodi nent of
t he present

Figure 50 is a side view, as seen from the
driving side, of the process in which the cartridge
according to an embodiment of the present invention is
mounted to the main assembly.

Figure 51 is a side sectional view of the
cartridge according to an embodiment of the present
invention.

Figure 52 is a perspective‘view of the
cartridge according to an embodiment of the present
invention.

Figure 53 is a longitudinal sectional view of
the cartridge according to an embodiment of the
present invention.

Figure 54 is a side sectional view of the
cartridge according to an embodiment of the present
invention.

Figure 55 is a longitudinal sectional view of
the cartridge according to an embodiment of the
present invention.

Figure 56 is a perspective view of the



invention is omtted. Figure 58 is a side sectional
view of the cartridge according to an enbodi nent of

W b@opsasent invention. Figure 59 is a perspecPCVEP2009%060822
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of the cartridge according to an enbodi nent of the
present invention. Figure 60 iz a side sectional view
of the main assenbly according to an enbodi nent of the
present invention. Figure 61 is a perspective view of
the cartridge set portion of the main assenbly

acevrid idpe err i trean Fmbodinprisenf e amesent
Figure 62 is a schematic illustration, as seen from

t eV pJpe¥Olpart of the device, of the process in which
the process cartridge accordi ng&t,o an .enbqdi

the breseRLomnFenti o8 P RSGRECILVS PHEmmi CSosarbry. 2

a1 g e O T L KN BOMTRERT LT TR ctbrine

(e s G R DT Re B sThi I hVERT B

Wiirl“,%)‘eC crihedimigh reference to one of the

exanpl es of a devel opnent cartridge conpatible with

the presemt gi;p4eBBi 8. 5 side sectional view of the
cartridge according to an embodiment of the present
invention.

Figure 59 is a perspective view of the
cartridge according to an embodiment of the present
invention.

Figure 60 is a side sectional view of the main
assembly éccording to an embodiment of the present
invention.

Figure 61 is a perspective view of the
cartridge set portion of the main assembly according
to an embodiment of the present invention.

Figure 62 is a schematic illustration, as seen
from the upper part of the device, of the process in
which the process cartridge according to an embodiment
of the present invention is mounted to the main
assembly.

Figure 63 is a perspective view of the process

cartridge according to an embodiment of the present

invention.
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It should be noted here that a devel opnent cartridge
is an exanple of a process cartridge. (1) Description
referring to FCTIN2069/00822
- 4, a developnent cartridge B (which hereafter wll
be referred to sinply as cartrdsgdge) , which is one of
t he enbodi nents of the present invention, will be
described. Figure 1 is a sectional view of the
cartridge B . Figures 2 and 3 are perspective views of
t hEBBITF (MORIGeFBR . CARRY HeG , O glidle {MVENTECN] onal view
of the main assenbly A of an el ectrophotographic inmge
f or TP HifpRittat bis (V\/nl ch hereafter will be referred to

I A Th
Zl PR A LR SR EAR PP A TR %%Lin%?y A
Ref t Fi th t d
o HER B oY b hE SPLTR T 1400 Re? br T RGeL 8T G B 4
é@& f?é&é%gggag%ffd L%%fg?{fbig Yf@ﬁnt és P% gn@.
Yy rece|V| | Ona orce e naln

gﬁg@}l A through a coupl i ng mechani sm (V\:hl ch will
be escrljbed |ater) while the cartridge B is properly

Si tuat efle i ghbE5q | PRACoE O Mh&Be POBLE | ONaéPe | HSMEREN
assenbly A . The devel opnent roller 110 supplies the

pot4 +Ohi @de als €h 1@ Cé £ DRHDE 0GF aPphp £o PHOE 0OseABHI dye. drum
107 (which hereafter will be referred to sinply as
phot osensitive drun) (Figure 4), which is in the
(1) Description of Development Cartridge
First, referring to Figures 1 -~ 4, a development
cartridge B (which hereafter will be referred to
simply as cartridge), which is one of the embodiments
of the present invention, will be described. Figure 1
is a sectional view of the cartridge B. Figures 2 and
3 are perspective views of the cartridge B. Further,
Figure 4 is a sectional view of the main assembly A of
an electrophotographic image forming apparatus (which
hereafter will be referred to simply as main assembly
A).
The cartridge B is attachable to, or detachable
from, the main assembly A by a user.
Referring to Figures 1 - 4, the cartridge B has a
development roller 110. Referring to Figure 4, the
cartridge B is mounted in the main assembly A. It

rotates by receiving rotational force from the main

assembly A through a coupling mechanism (which will be



devel opnent area of the apparatus main assenbly A,
with developer t . It develops an electrostatic | atent

wo pgasase t he peri pheral surface of the phot oSPCBIR2089060822
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drum 107, with the use of the developer t . There is a
magnetic roller 111 (stationary magnet) in the

devel opnent roller 110. The cartridge B is provided
with a devel opnment bl ade 112, which is in contact with
the devel opnent roller 110. The devel opnent bl ade 112
r e@rs @t Heed hbatemuith bie e ica her ikye | Bpes progerly
allowed to renmain on the perjpheral surface of the
devEt ettt it ot Ferinage fermind ResEeiomalh ytehahk’
the developer t . The developer t is stored in the
dedt YsRorage portion 114 of the cartridge B, and

cartr1 dHE BV EEPERETE PR Bh biS CRPRbher :@e% Torion
DeTb A roeBohdClabiifc S L8R fuivd Mrun 197

apphi £ e Loge ey e DD £ ObdBod 1o Semanyegult. a

| ayer rictionally charged devel oper

f osidh Son & hei werd phry at styiaces pf dhecieve! ppnemndt
roller 110 by the devel opnent roller 110. The charged
t oneve pasrid Gt esrédl ¢hihéd ayesavdtidendincisonably A,

charged devel oper are transferred onto the

phat ds efsvé 1 aee drtum A7 davetlhp spairt erleadfrddtmtic latent

abovenentioned electrostatic |latent inmage; the

deved opnent thel per igiorgbvelopsce hef | dhenphépagensitive
drum 107, with the use of the developer t. There is a
magnetic roller 111 (stationary magnet) in the
development roller 110.

The cartridge B is provided with a development
blade 112, which is in contact with the development
roller 110. The development blade 112 regulates the
amount by which the developer t is allowed to remain
on the peripheral surface of the development roller
110. It also frictionally charges the developer t.

The developer t i1s stored in the developer
storage portion 114 of the cartridge B, and is sent
into the development chamber 113a of the cartridge B,
by the rotation of the toner stirring members 115 and
116 of the cartridge B. The development roller 110 is
rotated while voltage is applied to the development

roller 110. As a result, a layer of the frictionally

charged developer t is formed on the peripheral



The devel oped i mage on the photosensitive drum 107,
that is, the image fornmed of the developer t , is

wa e@n3sasr ed onto a sheet of recordi ng medi um BORJERY0O%060822
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transfer roller 104. The recordi ng nedi um may be
anynmedi um on whi ch an i mage cagy be fornmed (onto which

i mge fornmed of devel oper (toner) can be transferred)

. For exanple, it may b e an ordi nary piece of paper,

OHP sheet, and the like. The cartridge B has a

devel bprentf ubhe ddvclepmenti sohbde Up0opyatidevel opi ng
means holding frane 113 and a devel oper storing frane
11<zlev%@@n@%cml%%ﬂ {10t hel e vEloptashtt gt P Hakes in
t he develognent roller. 110, de velognent bl ade_ 112,
de%%%%p%%ﬁ ﬁe%%st??aﬁﬁlﬁB%?P%ﬁlyd% %F%%ﬂeﬂ?vﬁﬁaﬁﬁérare

vel oper storing fr lon

P Pon SRR e CEna S S8TERALELRD Stin B0 ip, pe
1;%a£§ rgtg£agﬁgsggﬁg%méﬁflg%églei%ggr&ggﬁggg I?F n%ge

aratus nmaln a rovi ca

co e u

R §Qﬁ%}%§ﬂ¥‘ﬂ££25€ﬂ?gb “BbyeRe Rananara’®
T phatbe cartridge B. As the cartrldge B |s nmount ed,
the coupling 150 (rotational force transmtting

menber, THOI §8vdl dbpedeidegsr bRethéapBb}o9énsheive drum

cartridge B becones connected to the drive shaft 180

(FLOUy etAd} , i3y tbhahimclgée heoappdr af ushaadavasspabl ¥, Ais

I's provided, nmaking it possible for the devel opnent

rotrensfidoredtentota sheéateobyreecedvnggmedium 102 by a
transfer roller 104. The recording medium may be any
medium on which an image can be formed (onto which
image formed of developer (toner) can be transferred).
For example, it may be an ordinary piece of paper, OHP
sheet, and the like.

The cartridge B has a development unit 119, which
is made up of a developing means holding frame 113 and
a developer storing frame 114. More specifically, the
development unit 119 has the development roller 110,
development blade 112, developing means frame portion,
development chamber 113a, developer storing frame
portion 114, and stirring members 115 and 116.

The development roller 110 is rotatable about its
axial line L1.

The apparatus main assembly A is provided with a

cartridge compartment 130a, into which a user is to

mount the cartridge B by holding the cartridge B by



rotational force fromthe apparatus main assenbly A .
In a case where a user wants to take the cartridge B

woensiishe cartri dge conpartnent 130a of the BEPaAr2a0B0822
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mai n assenbly A, the user is to pull the cartridge B
by grasping the handhold T . Ass the cartridge Bis
noved in the direction to be noved out of the

apparatus main assenbly A, the coupling 150 of the
cartri dge B becones di sengaged fromthe driving shaft
180he Trendho k@t T onf i thewd et X idge af t r ifdgd @B jmntgigge B
noved to attach the cartridge B to the apfaratus mai n

assePY et ot D UFRURSES i [FeeRrebeR?+ dferee

A TE L et e D S AR Rt o

T BT S K108 o Lre o al cr e oo FEE dfFvee sw £t

(23 belef PPy e T rby e B e 8 o ng
éﬁb@$h%tisr ,5¥£&éﬁltﬂhﬁi@@rft4p®s§fﬁie for the

el ectrophot ographi ¢ i mage form ng apparatus which uses

theevardphige Bwiét Dry desesi begy Adbeatdnge FOE&M Nihg

apparatus 100 in this enbodinent is a | aser beam

pridct £fioleBi ghededf bym acief et ahs | wdieradsémblen.

mai n assenbly of the inmage form ng apparatus 100.

| Nt dentasd ywhehe appseatwsniaito assieabt lye Acast whdde B
out of the cartridge compartment 130a of the apparatus
main assembly A, the user is to pull the cartridge B
by grasping the handhold T. As the cartridge B is
moved in the direction to be moved out of the
apparatus main assembly A, the coupling 150 of the
cartridge B becomes disengaged from the driving shaft
180.

The direction in which the cartridge B is to be
moved to attach the cartridge B to the apparatus main
assembly A (to mount cartridge into cartridge
compartment 130a), or detach the cartridge B from the
apparatus main assembly A (to dismount cartridge from
cartridge compartment 130a), is practically

perpendicular to the axial line L3 of the drive shaft

180. This subject will be described later in detail.

(2) Description of Electrophotographic Image Forming

Apparatus



remains after the renoval of the cartridge B fromthe
i mge form ng apparatus 100. The apparatus main

waswendlly2 A is provided with a charge rol |l er 1B8r/JP2009/060822
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(charging nmenber) , which is parallel to the

phot osensitive drum 107. The clwarge roller 108 charges

t he photosensitive drum 107 wth the vol tage applied

to the charge roller 108 from apparatus main assenbly

A . It is in contact with the photosensitive drum 107,
and i s Nextt esebyriied ro? af 1 onref 4t hiehphot osensi ti ve
drum 107. A drumunit 120 has the photosensitive, drum
107L Fl SPRP e T bF atfe2 99 750 ¥R ANt Re FREnS ) Whigheuses

drumunit 120 h al a stora bin 117b for re ed
QST et CHAT o ko Ho e pR ng THio YRS dPEnina

devel oper to box (unsho with which the apparatus
e ot iRl s S S TP Che PR el kgt

d , and the charge roller 108. These conponents
a?%ﬂrgféee%'r ally disposed in the apparatus main assenbly

A Tha@eé?gné@@du@§ta13Qfé§@ﬁﬁféﬁgfe@%%ra@dis the main

t heapparatus main assenbly A are structured so that as

thes a1y dge Ehé SimByat edrmit® 4Hea ARP@s atoig. Mai n
assenbly A, the photosensitive drum 107 is precisely
poBhd i @seth 1 Ny ) t Shr £584 r POS$ thHIN (£88 &b Tgen posi Thoan)
in the apparatus nmain assenbly A . Mre specifically,

t heermanis 120t és phevreeoval tdf atlpai caotrbége i BgSrom the
(unshown) , which protrude outward fromthe | engthw se
entsaed fhenitaytapplgeaBis bhe. for one, and the axi al

The apparatus main assembly A is provided with a
charge roller 108 (charging member), which is parallel
to the photosensitive drum 107. The charge roller 108
charges the photosensitive drum 107 with the voltage
applied to the charge roller 108 from apparatus main
assembly A. It is invcontact with the photosensitive
drum 107, and is rotated by the rotation of the
photosensitive drum 107.

A drum unit 120 has the photosensitive drum 107
and a cleaning blade 117a (cleaning means). The drum
unit 120 has also a storage bin 117b for removed
developer, a screw 1ll7c for conveying the removed
developer to a box (unshown) with which the apparatus
main assemply A is provided to store the removed
developer, and the charge roller 108. These components
are integrally disposed in the apparatus main assembly

A. That is, the unit 120 (cartridge B) and the



w@®2009/15131 he abovenenti oned preset
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l'ine of each of which coincides with the axial |ine of
t he photosensitive drum 107. Thus, when the cartridge
i mage f or m PQI/JP2009/060822
position in the apparatus nmain assenbly A, the
cartridge B is supported by thg pair of bearings,

which are in a pair of grooves (unshown) , one for

one, with which the apparatus main assenbly A is

provi ded. The renoved devel oper nenti oned above is the
d eved aper usviiain wess ererby el 3 rons t hec photdsensihaveas
drum 107 by the blade 117a. The unit 120 may be nade
sothell sanitddrat? el 3 orowrte@nbvad| Yhemappabt eus Mmaihe
apparatus main assenbly A . As for the structural
arFSTRJERENtA £ oFNHIRE T OFEMYL Ehee it em 1597 s tpeecisely
appar at us i n assenbl so that th hot psensitive
ATRRAHOTORTR (172 Ehl (PASEPT PR L ¥l JoHoST {7eneeP b ron)

' f ti | at i i nbl v.

o o] B S P (ot S 1S i S i 2ot
T. try i S; t -]

TPLEIgE ThRLCA L0, BT o1 1. APt

af n%ﬁﬁ% )Flﬁﬁﬁhﬁrﬁ%é%gﬁ&éd&@t&@ﬁ@affgﬁnﬁhgopén&gggise

the apparatus main assenbly A is provi .
A sndibescarid | doe: 808Ge 199 bSe CEOsefne | hengathéi dgeaB

is pressed toward the photosensitive drum 107 by the

I eBihé eSEYeHEh 2o Paiich SPLHOPIdO 2w irbh Cbhar &x bal t hene of

i nward side of the door 109 is provided. Therefore,

t hieh <l epted operemnst i ¢t O edrdd 0108, kditugyr egsed tttewaraktridge
B is in the abovementioned preset image forming
position in the apparatus main assembly A, the
cartridge B is supported by the pair of bearings,
which are in a pair of grooves (unshown), one for one,
with which the apparatus main assembly A is provided.

The removed developer mentioned above is the
developer which was removed from the photosensitive
drum 107 by the blade 117a.

The unit 120 may be made solidly attachable to,
or removably mountable in, the apparatus main assembly
A. As for the structural arrangement for positioning
the unit 120 in the apparatus main assembly A so that
the photosensitive drum 107 in the unit 120 is
precisely positioned for image formation, relative to
the main assembly A, any one of the known structural

arrangements may be employed.

The cartridge B is mounted in the apparatus main



surface of the photosensitive drum 107, in such a
manner that a proper anount of distance is maintained

wheimesr3t he devel opment roller 110 and phot OSBOFIR208%060822
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drum 107 (Figure 4 ) . That is, the cartridge B is
precisely positioned relative 340 the photosensitive
drum 107. Thus, the devel opnent roller 110 is

precisely positioned relative to the photosensitive
drum 107. More concretely, the | engthw se ends of the
drassatiafyt X uhshowndad cdepphorostensi@ave dihem,1@7 user
are fitted with the pair of bearings 107a, one for,

ones WhiEhPes dvsa el rifddh ererariureRhadecr ARG Herth
the pair of bearings 107a are supforte,d by a pair of
bedti Ty %i%?&ﬁﬁ%@%dﬁ‘%rbrﬁs%@@? i® SR e 1R As

t Ai b A i ded. Thus, t .
PO S TP IO 1O 1 robaa o i TO TR i
' I it d |.at i t,0. th '
o AT e Aot ase O B e B e
i) t {ri
aroone 1y (B A et B R M e
ori wheny thegeast rigge b neess 19 beod akad. otthd&ore,

apparatus main assenbly A by the user. The inage
f orHe ng-RPRSRid O o1 her cRrg i B8l bt Byrddésd toward

el ectrophot ographi c i mage form ng apparatus is as

f oduofsce The 104 gbhdigo phd Dsensi diwve J0 UM 107susch a

uni formy charged by the charge roller 108, across the

pandnroer ofhat sa perdogxre rahowur falt e]istamde | s movimigaimed
between the development roller 110 and photosensitive
drum 107 (Figure 4). That is, the cartridge B is
precisely positioned relative to the photosensitive
drum 107. Thus, the development roller 110 is
precisely positioned relative to the photosensitive
drum 107. More concretely, the lengthwise ends of the
drum shaft (unshown) of the photosensitive drum 107
are fitted with the pair of bearings 107a, one for one,
which are coaxial with the drum shaft. Further, the
paif of bearings 107a are supported by a pair of
bearing positioning portions 150, with which the
apparatus main assembly A is provided. Thus, the
photosensitive drum 107 is rotatable while remaining
precisely positioned relative to the apparatus main
assembly A (Figures 4 and 5).

The door 109 is to be opened by a user when the

cartridge B needs to be attached to the apparatus main



contact with the charge roller 108. Then, a beam of
| aser light is projected, while being nodulated with

wWao b@9isifisr mat i on regarding the i mage to be forPedJP20@n$0822
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the charged portion of the peripheral surface of the
phot osensi tive drum 107, by amoptical neans 101

havi ng | aser di odes, polygon mrror, |enses, and

defl ective mrrors (which are not shown) . As a
result, an electrostatic latent inage, which reflects
t hes s emilolyreht imn tlegarskng ¢hewhemgehe ocdet madee Bnedds
peri pheral surface of the photosensitive drum 107.
THi® betteiten mage e R Hpees blaihea apevehem i bneldhe
devel opment roller 110. Meanwhile, in synchronismwth
t heS®fevel opment of the electrostatic latent inage, a
sheet of recording nmedium 102 in a cassette 103a i

sent_out"or e RE GRRI2LHRD {HorDe | € EohveyRat 1Y
t i t f i iti b i 103 103d
and 1D 3L e B T TP g IR DR IS FRFTEFES 15 as
T i | 4 i i
{REELds £ TEPIE 0y Sllarded A0 LN GFaNg) 11

vald A8 Sy 3@54]; efksmrwec@&p@é at 451 SR o @SSRS Ys Ane

A's ares I'mage forned on the photosensitive

dragndn Of ide gevabiopesl $uansdel Syt 1Hensheey in

of recordi ng medi um 102. The apparatus main assenbly A

| Scoyiovdtledi th titha cheagé ngo bl édde1 dd.7a,Thu, ch exdends

fromone | engthw se end of the photosensitive drum 107

t odlddwer ol gt Bandorojected, while being modulated with
the information regarding the image to be formed, upon
the charged portion of the peripheral surface of the
photosensitive drum 107, by an optical means 101
having laser diodes, polygon mirror, lenses, and
deflective mirrors (which are not shown). As a result,
an electrostatic latent image, which reflects the
information regarding the image to be made, on the
peripheral surface of the photosensitive drum 107.
This latent image is developed by the abovementioned
development roller 110.

Meanwhile, in synchronism with the development of
the electrostatic latent image, a sheet of recording
medium 102 in a cassette 103a is sent out of the
cassette 103, and then, is conveyed to the image
transferring position by pairs 103c, 103d, and 103e,

of recording medium conveyance rollers. There is a

transfer roller 104 (transferring means) in the



the cl eaning edge of which is elastically in contact
with the peripheral surface of the photosensitive drum

waew9/1The2 cl eani ng bl ade 117a is for renovi ng PEEJIP2009/060822
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devel oper t remmining on the peripheral surface of the
phot osensitive drum 107 after 43he transfer of the

devel oper imge onto the recordi ng nedium 102. After
the renoval of the developer t fromthe periphera
surface of the photosensitive drum 107 by the bl ade
117z ns fer deve | ppett ton s fTonpdreartidansstegr e lilent HH4,
devel oper bin 117b. Then, the renoved devel oper t in

t Heo bed@s oberamp hiad 76rew ot anRIr 3 ol abbvehent s Oy A-
box (unshown) for renoved_devel oper, by a devel oper

c v &Y TR &kl eV N9 A3 ¢ tFerert ¢ Bpre PP aasens Hhve

t hen, i ccumul ated in the box. After the transfer of
e gt e S R VST R S L P R
recordin di um 102 i onveyed to a fixing neans 105
byo§ rgeuci(gre&%b%fme uemff(;(él:'ng rrgans 105 is prgvi ded with
a drivi r i xqng roll i

2 Ve AL 00t AL S AL P oL 0B AN o
dec‘!Féé}Pﬁ‘I%' 2T tPlHLG WIELOK b e R4 f"f@)rélrocgnepyle_ngthwise
appl yi ng heat and pressure to the recordi ng nmedi um

Whid@ & her € aor sl e e 1e 192urh S1CPNVEYEtk thf s dhe

fixing means 105. After the formation of the inmage on

t hehe ecnsgh gy nedieid A0h{cd tes ¢hestficalipniwfcémeact

devel oper image on recordi ng nedium 102) , the

r eciortdi tige el uwhd 021 | suchnveyeldl fhe tplestosems 1theve dsum

di scharged into a tray
107. The cleaning blade 117a is for removing the
developer t remaining on the peripheral surface of the
photosensitive drum 107 after the transfer of the
developer image onto the fecording medium 102. After
the removal of the developer t from the peripheral
surface of the photosensitive drum 107 by the blade
117a, the developer t is temporarily stored in the
developer bin 117b. Then, the removed developer t in
the developer bin 117b is conveyed to abovementioned
box (unshown) for removed developer, by a developer
conveying screw 117c in the developer bin 117b, and
then, is accumulated in the box.

After the transfer of the developer image onto

the recording medium 102, the recording medium 102 is
conveyed to a fixing means 105 by a guide 103f. The

fixing means 105 is provided with a driving roller

105c, and a fixing roller 105 which contains a heater



106, by a pair of rollers 103g and a pair of rollers
103h. The pairs of rollers 103c, 103d, and 103e, guide
wae®p/1sasd pairs of rollers 103g and 103h, et cPCT/neke9/060822

up the recordi ng nmedi um conveyi ng neans 103. The
cartridge conpartnment 130a is 44he room (space) in
which the cartridge Bis to be set. As the cartridge B
is mounted into this room the coupling 150 of the
cartridge B (which will be described |ater) becones
cohhert edheo fiilxg ndy imp@rshdfGS gcas tthamdesie idper image
apparatus main assenbly Ais provided. In this
enbodientecering Jeedewt bP2 the WPLYivgeh &t neide
cartridge conmpartnment 130a is nonynpus to the _
atRERFTER oF TR Tarerdtye IEe‘%mPh‘éhJab%a’f%% uEe FRf 19

Further, the renmpval of the, cartrid

4 f%ffi?t'ﬁ% E}%& LT e LA e P ReTote 10
5 trffte% atchr%n}s%gﬂgat%%r)? r‘E}q J(::’Iga%? %ﬁ\'}%ellggerg&?ﬁﬁ%é‘ls

mal n asse ructure opnen

R X r j of Fi 5 n

"ol S e AL Dol P g g e, Lhe davE] gpgPrinace
Fi GUT £e o £ @nd Snéd P& SPELY | Vend | BUCOEd1 NG HEYBLAPTEN i s
roller 110 as”" seen fromits rotational force receiving

Si @ende g helnerieaf | esndreyhde, r e edieehdpges ohtyiAdcray
force receiving side). Figure 5 (b) is a perspective
Vi B06 pfby he wevel oprentl¢os | 2034 18nasa seehr fodOmrdheers
opposite side fromthe driving force receiving side
10 (wWho 2. hé@heafdadr steyf be Irlefrey ridiBd,0 11 3vhl yaras Id\zosiduweide
103f, and pairs of rollers 103g and 103h, etc., make
up the recording medium conveying means 103.
The cartridge compartment 130a is the room
(space) in which the cartridge B is to be set. As the
15 cartridge B is mounted into this room, the coupling
150 of the cartridge B (which will be described later)
becomes connected to the drive shaft 180 with which
the apparatus main assembly A is provided. In this
‘embodiment, the placement of the cartridge B in the
20 cartridge compartment 130a is synonymous to the
attachment of the cartridge B to the apparatus main
assembly A. Further, the removal of the cartridge B
from the cartridge compartment 130a is synonymous to

the detachment of the cartridge B from the apparatus

25 main assembly A.

(3) Structure of Development Roller



side) . The devel opnent roller 110 is made up of a
devel opnent roller cylinder 110a, a devel opnent roller

wo b@nge11351 (which is at driving force recei vi POI/arnd)9/060822
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a devel opnment roller flange 152 (which is at opposite
end), and a magnetic roller 1K} The devel opnent
roller cylinder 110a is nade up of a cylinder nade of
an electrically conductive cylinder, such as an

al um num cyl i nder, and a coated | ayer. The cylinder
110a bé¥a=t + hee feveingpero dniJuse per | Preerds velpdmeret
The devel oper borne on the cylinder 110a is charged.
Thee Mgt hif g6l ehdae dteshelR8A i it 11a e ens ded
with openings |1 GCal and 110a2, one for one, which are
r JUSHHP thflsdfe & P SRRE Qs 18 eI ThiieteviaRpmenid
are lfittg]g]C ith the ﬁgpvenentio ed flanges 151 and . .
159 s iF2ISFETHE I ange 9592 1 CT T metf O Heceiving
met.al I i ¢ .subst.ance, -.su ' tainl ess_stee
ettt bq ol G e P 8 SR RS B SRR

asfcllo&.g Jiaescé.itvicrﬁf é@c‘{)ﬁ arffq I}% %'WHM' SOfa tp‘érl:fg‘}b%ctive

necessary to rotate the devel opment roller "110. The

flange Jdolis Ridat thha dear1d idd i fbPoFLdRNene
151c, around which the devel opnent roller gear 153

(Rgpo£itfe (Pde fm Ay ide ¢iey deyetOpeEcSivind Ngide

menbers 115 and 116 (Figure 1), etc., is fitted. It is

al s4h jrtovh ehssh i d1h nea oass | mgf d it tdd Ngo paimip oy dHlehposite

around which the devel opnent roller bearing 138 is
side).

The development roller 110 is made up of a
development roller cylinder 110a, a development roller
flange 151 (which is at driving force receiving end),
a development roller flange 152 (which is at opposite
end), and a magnetic roller 111.

The development roller cylinder 110a is made up
of a cylinder made of an electrically conduCtivé
cylinder, such as an aluminum cylinder, and a coated
layer. The cylinder 110a bears the developer on its
peripheral surface. The developer borne on the
cylinder 110a is charged. The lengthwise ends of the
cylinder 110a are provided with openings 110al and
110a2, one for one, which are roughly the same in
diameter as the cylinder 110a, and are fitted with the
abovementioned flanges 151 and 152, respectively.

The flange 151 is formed of a metallic substance,

such as aluminum, stainless steel, etc. However, it



fitted to rotatably support the devel opnent roller
110. The gear fitting portion 151c and bearing fitting

w@eowiism3A51d are coaxial with the flange 151.PdH@P2009/060822
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flange 151 is also provided with an internal cavity

for supporting the magnetic rodd er 111, which will be
described | ater. The devel opnent roller gear 153, with
which the flange 151 is fitted, is fitted with the
coupling 150 (which will be described later) in such a
melderbe heermed ebupl Faginges caRPpeah¢et edSr &PRGi 98 1H
the axial line of the devel opnent roller 110 even

whi e %%F%@t%%@eﬁheTﬁ%o¥P%n% 485a1¢ PEgessprry to rotate

metal lic spbstance, ch al um num or stainl ess
St ot IS I OOTRRE { FRRbEr 1510 The flange 152 al so may

b d f ' bst | It .
P A R R e
ohber A0 e eubk et Pt s b ol ORLBE oo

mjig3th§$g9£et@?9??rf89 &52@1n5U£E89aev898?9£ Lpe

| engt hw se end portions of the magnetic roller llir%gg
magemb &r X1 endaheyoPNd thegeper espoading Lengti bvege end is

‘of the devel opnent roller 110, and is supported by the

bear sagpdSeaded i oRgaebésring| eitdddgi sototordl®idp

magneti ¢ substance, or a resinous substance into which

magnetnd phaithcties davelbpreenti xetlefhecangnet 188 is

roller 111 is provided with two to six magnetic poles,

whithtedeto rotatably support the development roller 110.
The gear fitting portion 151c and bearing fitting
portion 151d are coaxial with the flange 151. The
flange 151 is also provided with an internal cavity
for supporting the magnetic roller 111, which will be
described later. The development roller gear 153, with
which the flange 151 is fitted, is fitted with the
coupling 150 (which will be described later) in sﬁch a
manner that the coupling 150 can be tilted relative to
the axial line of the development roller 110 even
while being moved.

The flange 152 is made of a metallic substance,
such as aluminum or stainless steel, as is the flange
151. The flange 152 also may be made of a resinous
substance as long as it can withstand the amount of
load to which the development roller 110 is subjected.

Further, the axial line of the cylinder fitting

portion 152b roughly coincides with that of the
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distributed in its circunferential direction. It

contributes to the conveyance of the devel oper, by

sur f aPET/aif20091250822
devel opment roller 110. The above-descri bed nmagnetic
roller 111 is placed in the deyel opnent roller

cylinder 110a, and the fitting portion 15l1a of the

flange 151 is fitted in the opening Il Cal of the

devel opnent roller cylinder 110a. Further, the fitting
pareanmd 5P of e thleangenk52fi $He tlteed) tihw itsee end
openi ng 110a2 of the other |engthw se end of the

devet oirshtof dthemagnehiderralber The hethrde fop extend

solidly attaching the f]anges 151 and 152 to the
RRYJpherte ret 1 ersrInd Hyerlangeahvssadiesdi oh, the

d

crinping, etc. Furthe a spacer 136, the devel opnent
" AT L F BT At 1 el B LTS Por Rear
(unshown fitted fromthe driving force receiving
s&ﬁ?%ﬁn rég%%Velopnent rol l er 110. Further, a spacer

137 ' i

the oppibs i SRR PHeh b e cBrere it & ' Hpdddle
Sﬂﬁ&é?ééﬂégi A3/ ﬁbﬁé“% §%ééffﬂt5eﬂﬁiéﬂ'$§bﬁ$%ﬁc
gap between the d

devel opnent roller 110 an

pPhot Psensd 4 ey drpee d Gfi xdder erry ena@dtnd ixcaligrenher s s
formed of a resinous substance, and are roughly 200 -

400r s ddd tvt KBS . t d el s peegie 036 ps1ds |t et oamnsl

one of the |l engthwi se end portions of the devel opnent

rodierrcypbtaedlern 1ifa, canchnherspater direction. It
contributes to the conveyance of the developer, by
holding the developer on the peripheral surface of the
development roller 110.

The above-described magnetic roller 111 is placed
in the development roller cylinder 110a, and the
fitting portion 151a of the flange 151 is fitted in
the opening 110al of the development roller cylinder
110a. Further, the fitting portion 152b of the flange
152 is fitted in the opening 110a2 of the other
lengthwise end of the development roller cylinder 110a.
The method for solidly attaching the flanges 151 and
152 to the development roller cylinder 110a is
adhesion, crimping, etc. Further, a spacer 136, the
development roller bearing 138, and the development
roller gear (unshown) are fitted from the driving

force receiving side of the develcopment roller 110.

Further, a spacer 137 and development roller contact



137 is fitted around the other |engthw se end portion
of the devel opnent roller cylinder 110a. Wth the

wo paovitsig3nf the devel opnent roller 110 with thECHDRROEN 0822
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136 and 137, a gap of roughly 200 - 400 mmis

mai nt ai ned between the devel opsgent roller 110 and

phot osensitive drum 107. The bearing 138 is the
bearing for rotatably supporting the devel opnent
roller 110 by the devel opnent unit frame 113 (Figure
1) 15@hes devetepnenemvohe agepredhtacsidscof sther med of
an electrically conductive substance (primrily,
medavelersenst BAEEST BA@-is in the formof a coil. The
internal surface of_the electrically conductive

devel ophBft SPaFEE? tyPi dddrldiioareothenderbangefes?,
' ided wwth the d I t | t t 156
o BRSILIERAR L0S, (el SRTERL ol pepSOl a6, 19501
t t hat _the_ d t | t nt act 156
SR 80 LEL 18, SRUPh 9P 21205 i

isﬂgﬂgéfg %grﬁgg @Ppgr?égfnSH%P?sﬁgg§EE¥,Aénd ﬁge

el ectrical connectron Is esta etween t

appanghus dBhn-aseenhyiA enderActsi dog B dduQugh 3de s
external el ectrical contact (unshown) of the cartridge

B andréheaebesdr 688l o£0phacleA§ERw Obet BRAAPHAE BOHS of
mai n assenbly A . That is, while the cartridge Bis in

I t shé nageeiopmeny poslétonylindbde appay ahnd thAenspacer

assenbly A, the electrical contacts (unshown) , wth

whigh i@efhppeda&usun@inhaSSEhbrylénQShpisvided,portion

regglghéndevelopment roller cylinder 110a. With the
fitting of the development roller 110 with the spacers
136 and 137, a gap of roughly 200 - 400 um is
maintained between the development roller 110 and
photosensitive drum 107.

The bearing 138 is the bearing for rotatably
supporting the development roller 110 by the
development unit frame 113 (Figure 1).

The development voltage contact 156 is formed of
an electrically conductive substance (primarily,
metallic substance), and is in the form of a coil. The
internal surface of the electrically conductive
development roller cylinder 110a, or the flange 152,
is provided with the development voltage contact 156b.
In this embodiment, the image forming apparatus 1is

structured so that the development voltage contact 156

contacts the flange 152. Thus, as the cartridge B is
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contact with the external electrical contacts of the
cartridge B, making it possible for the cartridge B
vol tage from the appar apCEIRERIN060822
assenbly A . The voltage received by the external

el ectrical contact of the cartyqd dge B is supplied to
the devel opnent roller 110 through the electrical
contact 156. (5) Rotational force transmtting
portions (coupling menber) Then, referring to Figure 6
., guRkedple Yie tdreaoriph$ M enbesemhl thAi setqetrical
rotational force transmitting portion will be _
d e3Pl O hrireserlp by shed Pperaprct ¢ e2RPRYR bYS gnain
coupl i mepber, as seen fromthe nain assenbl i de,
(IRAREUBLY ) T80 ek SHRTT | Ve R HPDT LEReSTOURIT hg

{ he_d j |ler_side.
RS oe] P AL 0L IO LU EL FUGE o e
IQ?%}P&”QJB&E‘&C{?{C&P @on@&déc?r‘?.tié’é‘a O&f e COLBLL NG, 8X1 Ba b2 -
i gure I's a side view of the coupling nmenber, as

seens Shom the majn qsssemméit% cHrg:Lkri%lg%e(Be)ié Sirflits

view, as seen from a developing roller ‘s Figure 6

(fImd Se ar SBRIAONGS s Vi B t ke al theud i peiS3abfembly
Figure 6 (d) . In the state that the cartridge Bis

se, i thé helsetr podl i osnd3des t hensoophj NowiERDeiich the

(coupling) 150 engages with the drive shaft 180

(FRopseatdys odin hes sehnl asseid| yrdviddde ceawplnngn 150

Is disengaged fromthe drive shaft 180 by taking the

caconmfage Bituttlod external electrical contacts of the
cartridge B, making it possible for the cartridge B to
receive electrical voltage from the apparatus main
assembly A. The voltage received by the external
.electrical contact of the cartridge B is supplied to

the development roller 110 through the electrical

contact 156.

(5) Rotational force transmitting portions {coupling
member)

Then, referring to Figure 6, an example of the
coupling member which is the rotational force
transmitting portion will be described. Figure 6 (a)
is a perspective view of a coupling member, as seen
from the main assembly side, figure 6 (b) is a
perspective view of the coupling member, as seen from
the developing roller side. Figure 6 (c) is a view, as

seen in a direction perpendicular to a direction of



the main assenbly A . In this case, the cartridge Bis
nmoved in a direction substantially perpendicular to a

walRooeasiian of the axis L3 of the drive shaft 1BOI/§r2000/060822
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the set portion in the main assenbly A . At the tine
of the nounting, the cartridgeoB is noved to the set
portion of the main assenbly A in the direction
substantially perpendicular to the direction of the
axis L3 of the drive shaft 180. In the state of being

i e geyankimg vt is thie. diilgereh&f (80 ot ve sdolgpMimy of
150 receives a rotational force fromthe notor 186

( FiRfur@ Rl 1155 GRTRRAF i 1P hes ¥ A8 sEhI 2 0 1 13 Sghl Y
t he, r|v shaft _180. |In addjtion, the co I|n 150
LG 1Ot B oral? FEre t3° t‘ﬁeee‘a

| 110. B | |1 110
r 4%\?62@?%3 L s ds G 2 pﬁerg f&?'tslowau%e
| PS
re\;.l% B o Hlo RNY A1 o3 POV YERLRO0% 0, B, OF

of the cou h' Rgel Qat%h% Lca%ﬁef Dek i he %a'&g"%eft' B&I the

orthell e may emxe |nthe resin terial

AL qadiee) G tﬁdﬁ%ﬂ@%lﬁlﬂ@%ﬁ’erﬁ@éﬂuﬁcom 1(%)UCT'50

material is mxed, a rigi f the coupling 0 can
beerqd . wilth agled tdoive IsEhéthe 1861 (Fiies i Bl dheche

rigidity may further be raised by inserting a netal
menht . ad sendsidy tA on Thieheoupdliege dbil iig dis@mmygeae £ rom
manufactured fromnetal or the like. In addition, the
metler ictiof shwefttolff) iy taksigritlee edsoridge B out of
enbodi nents as will be described hereinafter. The
the main assembly A. In this case, the cartridge B is
moved in a direction substantially perpendicular to a
direction of the axis L3 of the drive shaft 180 from
the set portion in the main assembly A. At the time of
the mounting, the cartridge B is moved to the set
portion of the main assembly A in the direction
substantially perpendicular to the direction of the
axis L3 of the drive shaft 180. In the state of being
in engagement with the drive shaft 180 the coupling
150 receives a rotational force from the motor 186
(Figure 14) provided in the main assembly A through
the drive shaft 180. In addition, the coupling 150
transmits the rotational force to the developing
roller 110. By this, the developing roller 110 is
rotated. Here, the material of the coupling 150 is the

resin material of polyacetal, polycarbonate PPS, or

the like. However, in order to raise the rigidity of



coupling 150 has three main parts (Figure 6 (c) ). The
first portion is a driven portion 150a which has a

wo edoatisiasml force reception surface (rotati onabCT/air20e9/060822
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receiving portion) 150e (150el to 150e4) for receiving
the rotational force fromthe pin 182 by engaging with
the drive shaft 180. The second portion is a driving
portion 150b for transmtting the rotational force by
engagi ng with the devel opment gear 153. In addition,
t hehehfedrpodnai bh0i stha ghaasnedbare phet casbenbéibesn
the driven portion 150a and_ the driving portion_150b.
Th@rdéb%lbbﬁénwaﬁeﬁﬁ nigedr ARshPesTeReNr BRACEbAAlI 10

force received.b couplin 50 fromthe in
aSSERBF aaC?owatﬁe*eE?oﬁaﬂ Le8d) 1389, F@Fquﬁor@&w%ch
descr ed her ei

L OBrE 601 15 M Redar PUBhOBRLEY oRt 1608 RAUSA AP va0 can
shglt L sgnti ofl opei g, 150/ which. dsan expanded nard

mhlch expands i'n ape conic amay

£51 8PNy 'Pu&@ﬁef'ﬂérﬁahégﬁ BQGEhEQr%§H§1a metal

cons?|tut S a recess e recess 150z co- axi al

W h8mbBe . I ot Atd Ik 365, LzhOfwHdE coMpbl ey 1680 ddde be

driving portion 150b has a spheri cal dr|V|ng shaft
r egghMFagt suefiaceodSebtaByot heheetekyi ngrs da@cei dbOthe

the coupling 150 can substantially pivot (nove)

behseenialrofathenabupding isansmiibirnglangihathe

position and a pre-engagenent angul ar position (or a
embodiments as will be described hereinafter. The
coupling 150 has three main parts (Figure 6 (c)).

The first portion is a driven portion 150a
which has a rotational force reception surface
(rotational force receiving portion) 150e (150el to
150e4) for receiving the rotational force from the pin
182 by engaging with the drive shaft 180. The second
portion is a driving portion 150b for transmitting the
rotational force by engaging with the development gear
153. In addition, the third portion is an intermediate
part 150c between the driven portion 150a and the
driving portion 150b. The development gear 153
transmits the rotational force received by the
coupling 150 from the main assembly A to a developer
supply roller, for example (as will be described
hereinafter).

As shown in Figure 6 (f), the driven portion

150a has a drive shaft insertion opening 150m which is



di sengagi ng angul ar position) relative to the axis LI.

By this, the coupling 150 engages with the drive shaft
wa@omstibout bei ng obstructed by a free end poPCT/@Ire009/060822

180b of the drive shaft 180, irrespective of a

rotational phase of the develoging roller 110. A's

shown in the Figure, the driving portion 150b has a

projecting configuration. And, a plurality of drive

recei ving projections 150dl -d4 are provided on the

ciawueipreted K&t guwieleh (ehpranghain ovei sisdee G ofniam

end surface of the driven portion 150a. In addition,

t W aly | $eom elges V@RS skand-Afy PNl dris HB0IELguBpk L he
150k3,  150k4 is provided between the adjacent
pr%?%%%?%n%5@BCEP@?%&tHEﬁﬂ 2 BPCa%Dds°0450d4e HREeSS

interval s of the adjacent, projections 150d| -d4_are

Iéi%@? }ﬁaﬁoa%xb%fé#lﬁ?a5%$e¥ Yt ieR %?h%dg%zogo{?ﬁat

the pins (t rotational force applying portions) 182
> ca%?ﬁ?ihnétggpintervals. Thesecl earance portions of

t he inter%%EsFﬁggﬁgéfgggQ?gyy}%?EL%%ESal%%@eﬂ?%al

Fur t her nor e, ockw se

doynst 1 eam s e P Dei R obertdon 1560, | B deteiving
with a rotational force reception surface (the

rO%@if@@@!15@ipetﬁ@cééﬂﬁﬁgn@015®Oéénléﬁbsﬁéﬂﬁﬁéngymﬁlﬁot
the rotational direction of coupling 150, and
(16feve pdpetWihem & heotltit Venshafdrd80t rohshest itheapgusar
182 abut to one of the receiving surfaces 150el - e4.
10 Anpbs 1 hieom exed va ngrstefigeesndbOehingdl ar eppsishedn byot he
peri pheries of the pins 182, so that the coupling 150
disengaging angular position) relative to the axis Ll.
By this, the coupling 150 engages with the drive éhaft
180 without being obstructed by a free end portion
180b of the drive shaft 180, irrespective of a
15 rotational phase of the developing roller 110. As
shown in the Figure, the driving portion 150b has a
projecting configuration.
And, a plurality of drive receiving projections
150d1-d4 are provided on the circumference (Figure 6
20 (d), phantom circle Cl) of an end surface of the
driven portion 150a. In addition, the drive receiving
stand-by portions 150kl, 150k2, 150k3, 150k4 is
provided between the adjacent projections 150d 1 or
150d 2 or 150d3, 150d4. The intervals of the adjacent
25 projections 150d1-d4 are larger than an outer diameter

of the pins 182 so that the pins (the rotational force

applying portions) 182 can enter the intervals. These
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rotates about the axis L2 . The driving portion 150b
has a spherical surface. For this reason, in the
irrespective of the rotational PESE@N060822
t he developing roller 110, the coupling 150 can
substantially pivot (nove) betaeen the rotationa

force transmtting angul ar position and the

pr e- engagenent angul ar position (or the di sengagi ng
angul ar position) . In the illustrated exanple, the

dré AeFRIPeR tROFE 1TDH 95 EmsiB el &Il Hy2 ¥ esSsprdin gy
devel opi ng shaft receiving surface 150, which has the
RO T KBTS t FOEORITRTE, R tHIWssidih » the

assi through the center thereof, a fixing h 15
Par AT EERE GO TR A1 (1HEE (8 s orRT o1 oy pon L5017
transmiiting portion. dss s provided. A o has, been.

her el nbefore; € couplTng as

> axi i t ti ' f .
e PR R S
Uhe: £10tald 0N af 06681 L BASER 144 NGr ARGU BIn@OBS G | Ong

the recess 15Oz covers the free end of the drive shaft
1805, e 4 he modedt itoRaldfilC e Haggeatgon cidfaace thOpins

(150el to 150e4) engages with the rotational force

t regms Bt Ngo pdms £ ot led | dEd i ¥ D g es@bPd yé 101 POEt +on)

182 which project in the direction perpendicular to

t Pendxitshd redeiienglrswetfsdted t 1 ABOL +ed tdee fpeshemdoy the

portion of the drive shaft 180 in the rotationa

dipecipler bfs tde the pins 182, so that the coupling 150
rotates about the axis L2.

The ariving portion 150b has a spherical

surface. For this reason, in the cartridge B,
irrespective of the rotational phase of the developing
roller 110, the coupling 150 can substantially pivot
(move) between the rotational force transmitting
angular position and the pre-engagement angular
position (or the disengaging angular position). In the
illustrated example, the driving portion 150b is
constituted by the spherical developing shaft
receiving surface 150i which has the axis L2 as the
axis thereof. And, at the position passing through the
center thereof, a fixing hole 150g penetrated by the
pin (the rotational force transmitting portion) 155 is
provided.

As has been described hereinbefore, the

coupling 150 has the recess 150z co-axial with the



coupling 150. The rotational force reception surface
15Ce is the rotational force receiving portion. The

wWERWIABA3L s the rotational force applying portPONIP20E9/060822
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this manner, the coupling 150 receives the rotational
force fromthe drive shaft 18Qq4 o0 rotate. In

di smounting the cartridge B fromthe nmain assenbly A
the cartridge B is noved, so that the coupling 150
noves in the direction substantiall erpendi cular to
t eotaadt son. axb? hheotelves db@lﬂ’@limlﬁ? 1100 ithe pgate
cartrid In response to the novenent of the cartridge
B th%e%&mmmblq%ol%@ vbt sL i novesyoEat 1 Hi SRFeRgi ng
angul ar fOSltl on fromthe rotational force

T g 412 poRT H 016" s hatoGeparises covers

e eezsg%ef]% {4rsp ondl posidian, Js0an chrcumients the
di Se0paas, I1 omthe %@Ef&?f%u}%’ eTi‘@oéogf‘%bé’{‘an

force receiving sur i'onal force recelving

POf £ 4 ONS)e nrééﬁ =4 1508k {9 1§9@ Jhpf’éféé O@f_egimsm itting

|nt er posi e center S, on antomcircle

c t t thes c hn
T e

rqbﬁsjémtallrﬁ Ofi6€ dEESEViNG Serpac@bcdbier as etk SPosedL3
at four places. Here, the force is uniformy applied

t oof hehe adipl vergsHEOE by8 @ hin opipe st nge asndngenendn ob £ t tiee

rotational force reception surfaces 150e. Accordingly,

t heériot ashahtal 1 8¢ cim atlye of ot el enapl d hgedB0or adf behe
coupling 150. The rotational force reception surface
150e is the rotational force receiving portion. The
pin 182 is the rotational force applying portion. 1In
this manner, the coupling 150 receives the rotational
force from the drive shaft 180 to rotate. 1In
dismounting the cartridge B from the main assembly A
the cartridge B is moved, so that the coupling 150
moves in the direction substantially perpendicular to
the axis L1 of the developing roller 110, in the
cartridge In response to the movement of the cartridge
B, the coupling 150 pivots (moves) to the disengaging
angular position from the rotational force
transmitting angular position, so that a part of
recess 150z (free end position 150Al) circumvents the
drive shaft 180. By this, the coupling 150 can

disengage from the drive shaft 180.

The rotational force receiving surfaces



improved. In the state of being in the rotationa
force transmtting angul ar position the axis L2 of the

weowphsngz 150 i s substantially co-axial wth tPer/axi0e)/ 060822
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LI of the developing roller 110. In the state that the
coupling 150 is in the disengagi ng angul ar position,

tt inclines relative to the axis LI so that in the
removing direction X 6 of disnounting the cartridge B
, the upstreamside (free end portion 150 A3) can pass
by(1diea f ¥eea entbofe trci Vi shrf t1a89) f1obke t hESG@l nto
assenbly A . (6) Devel opnent gear Referrlng to Flgure

%ﬁ4bx%m®lﬁp%ﬁt%PQﬁﬂmﬂ%Rﬁ@ﬁﬁoiﬁﬁﬁ s GRmeRr S,

supports the coupling 150 will be described. Figure 7

(a’§h€r" sp}éar\lﬁb% Cja]'scjs%e"tlplf?}bnkﬁ‘%ea FEVECEhAF P ST, and
7 |
oS otk 02085 PR3 gbhRlinod 55y T RavEEp (@

W s FL éﬁm é@) A& E$@%§ﬂ8§¥fs SxLEN 5@eiv1€%3

ro atlonal aXIS rectlon o eve opnent gear

A or f i ded e openi ngs
A PPEF-0LIED HDol MO JESL RIS oo

devel opnemltargea&héS%otrE% RisnSinkForang Leeaiived tioh thiae
openi ng 153g i, 153g2. In addition, "the devel opi ng

shadlpT BE@1 Vi WP p WHACSHESA nd Saﬁﬁ&h@@é@éimt Not henspace

portion 153f. By the above-described structure, in the
rotational force reception surfaces 150e. Accordingly,
the rotational accuracy of the coupling 150 can be
improved.

In the state of being in the rotational force
transmitting angular position the axis L2 of the
coupling 150 is substantially co-axial with the axis
Ll of the developing roller 110. In the state that the
coupling 150 is in the disengaging angular position,
it inclines relative to the axis L1 so that in the
removing direction X6 of dismounting the cartridge B,
the upstream side (free end portion 150 A3) can pass

by the free end of the drive shaft 180 from the main

assembly A.

(6) Development gear

Referring to Figure 7, an example of a
development gear 153 which supports the coupling 150
will be described. Figure 7 (a) is a view, as seen

from the drive shaft side, and Figure 7 (b) is a



cartridge B, irrespective of the rotational phase
(stop position of the pin 155) of the devel opi ng

w0 2000511310, the coupling 150 is pivotabl e (noOREDIE09/060822
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between the rotational force transmtting angul ar
position and the pre-engagenenig angul ar position (or
t he di sengagi ng angul ar position) . In Figure 7 (a) ,
the cl ockwi sely upstream side of the openings 153g 1
15392 is provided with the rotational force
t redshiona hgvsew f agksn (abtagi anhine oféeS4ranskhigued 7
portions) 153h 1 , 153h2. The sides of the rotationa
fof®k-transmtting pin (rotational force transmitting
portion) 155 of coupling_ 150 contact to the _
transmttl IR SRerdess 1539 1 GF 15392 shpvimild Higure 7
?atlonal force is transm §d to the deveIoElng
ro ?leraﬁﬁot‘??o%?ﬂ‘éeéo%ﬁ% 507 Ref@tathana is
transmifting s

h h f
mmlcﬁ?%%%%nln t r§?15§ % I?B galslgge %%Qg%&m&portlon

di recti on” of
d
st FAEEEE s ?&ﬁﬁﬂg‘?’ée‘éﬁéﬁe%é@f“‘?%aﬁ el ofo72:
Pi fn Ipd@rrih§ tHe §5§ﬁ§1h@ T@@Cbotbﬁeaéé§e£5pﬁ@gtt8§ar

axis L2 are Substantially co-axial wth each other the

coupd i fige 150n & 01 8 egrabpsiteiBed axh Sthe opdheng 153g 1,
devel opnent gear 153 has transmitted portions 153h 1

or1353h2 her exddind drhertafeordsvdlrgyifginttd ftn w\scei ving
rotational force transmtted nenber. Simlarly to the
propeticonl 46150, acteptsedesn r aht espacdi sposeoh hg53f.
rotational force transmtting

By the above-described structure, in the
cartridge B, irrespective of the rotational phase
(stop position of the pin 155) of the developing
roller 110, the coupling 150 is pivotable (movable)
between the rotational force transmitting angular
position énd the pre-engagement angular position (or
the disengaging angular position).

In Figure 7 (a), the clockwisely upstream side
of the openings 153g 1, 15392 is provided with the
rotational force transmitting surfaces (rotational
force transmitted portions) 153h 1, 153h2. The sides
of the rotational force transmitting pin (rotational
force transmitting portion) 155 of coupling 150
contact to the transmitting surfaces 153h 1 or 153h2.
By this, the rotational force is transmitted to the

developing roller 110 from the coupling 150. Here, the

transmitting surface 153h 1-153h2 is the surface which



surfaces 1515Ch 1 , 15150h2 dianmetrically opposed on a
circunference . (7) Assenbling of t coupling Figure 8

WO 20015881 i onal view illustrating the process PCI/n0ed060822
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the coupling 150 is assenbled into the devel opnent

gear 153. Figure 8 (a) is a vigw illustrating the

state of assenbling the drive transm ssion pin and the
retai ning menber 156 to the coupling 150 which

conprises two parts. Figure 8 (b) is a view

i Ifagsty aitni fgha hetproicess] | di wédteron hef sthaicderel eprent
assenbl ed is assenbled to the devel opnent gear. The

r e i iy -medber e£56 ¢, s thec kagnwmifs timg gevdiassventd3h 1-
gear_153. By this, the coupling 150 is npunted so that

t NSRS S 75 VRS ol D)t HeditheP bt At t ohal 10 the

force transmitting angul ar_ positi.an and. t he

ort- iy dgbrBhch 2P (e e e ng
angul ar__ position) . And, t novenent., in.the .
di%ﬁa%aéﬁcloq‘l]ﬁﬁe oa_xalXsl?(jlz,mcl;‘?en tHe co(frjlcprfelrngthl%occf%pllng
r i ' e opening 156] has a
dfgg%trgcgrte‘%l%fgg% Llmelkrcﬂ_{ezan ti}eﬁi]d“l ameter of the shaft
rece'V'ngTﬁHrE@Q@lééﬁbntwgégrpﬁﬁg'ﬁHEaEEanh@%ted

novenent of the coupling is regul ated by the

dgysHoiRNt] PRar: 153 Hrha Heta) iy tRdhefoAd6. iy
this, the coupling 150 does not separate fromthe

desel &gty d0ld efot(dthioreal tfdHge)t rarfsmsi Sthaimérber .
Figure 8 , the driving portion 150b

Similarly to the projection 15150d, it is
~desirable to dispose the rotational force transmitting

surfaces 15150h 1, 15150h2 diametrically opposed on a

circumference.

(7) Assembling of t coupling

Figure 8 is a sectional view illustrating the
process in which the coupling 150 is assembled into
the development gear 153.

Figure 8 (a) is a view illustrating the state
of assembling the drive transmission pin and the
retaining member 156 to the coupling 150 which
comprises two parts. Figure 8 (b) is a view
illustrating the process in which the structure thus
assembled is assembled to the development gear.

The retaining member 156 is locked with the
development gear 153. By this, the coupling 150 is

mounted so that they are pivotable (movable) between



of the coupling 150 is in engagenent with the recess
(space portion 153f) of the devel opnent gear 153. A

W@ p@ei1$i182 nount i ng nmet hod of the coupling w | | PGEIP2009/060822
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described. A s shown in Figure 8 (a) , the driven
portion 150a and the internediggte part 150c are
inserted in the direction X33 relative to the

positioni ng menber 1509 whi ch has the shaft receiving
surface 150G (driving portion 150c) . At this tine,

t hehe etcti ati ingn ave nfiverc el 36rdrssnpl et betgwear tiws driarerand
portion 150c and the positioning nenber 15Qq

beflor ahzarendagants: sirwlan opitil ass5(perfdis at es t he

-fixing hole 1503 of the posjtioning nmenber 1509 and

t bl $§3G 3L DI FAB@T dTOFHel Itht er RBGIratftéepaorviedients0d n
By this, the positioning nember 1 is fixed t ,
AR PR LT i s SR R AT

th th [ 50 i d,i he di [ X33.

e L, SOUPLLRS 190, LS el D LhS (SN A0,
d t 153, i.ni

IS SRR Aol 5%, Tl BN SEllaLng ruher 156,
| SR D AP0 6 T Xesel paihe dRuehoprne geot

M atk Y tdr Y daaplihetywen d he 'ﬁé&rﬁ)ﬂ&ﬁ@nber
15Qg and the devel opnment gear 153. By this, the
C Qi) d NprdH: G € B aartdies ofd et nPrndries€0f56. By

(inclination and/or novenent relative to the axis L2).
this, the coupling 150 does not separate from the
developing roller (the cartridge).

As shown in Figure 8, the driving portion 150b
of the coupling 150 is in engagement with the recess
(space portion 153f) of the development gear 153.

A specific mounting method of the coupling will
be described.

As shown in Figure 8 (a), the driven portion
150a and the intermediate part 150c are inserted in
the direction X33 relative to the positioning member
150g which has the shaft receiving surface 1501
(driving portion 150c). At this time, the retaining
member 156 is placed between the driven portion 150c
and the positioning member 150g beforehand. 1In this
state, the pin 155 penetrates the fixing hole 150g of
the positioning member 150g and the fixing hole 150r
of the intermediate portion 150c. By this, the

positioning member 150g is fixed to the intermediate



The nmounting nmethod of the coupling is not limted to
t hese nounting nethods. For exanple, what is required

WO g00bhsit132 he coupling not novabl e in the axi al PCT/JP2009/060822
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direction relative to the devel opnent gear 153, and
that inclinable relative to thg axis of the

devel opnent gear 153 (developing roller 110) . In view
of this, for exanple the coupling is forned

integrally. And, a flexible |ocking claw is provided
orpeheiceveb@pment gear 153, and the shaft receiving
surface 150 is |ocked by this. In this manner the

ret ent i onAsaphvenadaomplaugieed. (lon raddieni-ortheewemnling

this case the retaining nenber al so be used. (8)
Askethbt$ ﬁgowdcwt?mfaggl{%%%p% % By this, the
cartridge)Referring to Figure 9 a Fi gur.e t he
rm%‘f?#g“ f {’ elfa PF?HIj@gmH‘Itobé? q’e&é’d’mefﬂtglﬂfé‘rg 153.

oded ers ective Vi ustrat

e BT BT %afp?w%@efgvé. ‘SALEHEY Hi%e
segt Longl 1 g Lakep. 3l opgs Tha Id nethh%;l S F DS

€ axl s I'S CO-axXla he axi's

F' 95‘66 40 {Pdai & atﬁ@%é\%‘?é r}{éﬁﬂ\’ %é ken) gongsf he 4ld ne
- in Figure 2 . The dev opnment gear 153 which has

t hﬁo@r@@'ﬂhc}; NBe dipOa ] sthdé Xesup Pitdel 90ec AdoPOhbhRPed with
(devel opi ng rol I er fl ange 151) of the devel opi ng

ropley 1d&o pobéhaéeh hendrpys Ngi PoLhd ofeb®a8 150q and the

exposed. The driving side of the integral structure
development gear 153. By this, the coupling 150 can
change the orientation thereof (inclination and/or
movement relative to the axis L2).

The mounting method of the coupling is not
limited to these mounting methods. For example, what
is required is that the coupling not movable in the
axial direction relative to the development gear 153,
and that inclinable relative to the axis of the
development gear 153 (developing roller 110).

In view of this, for example the coupling is
formed integrally. And, a flexible locking claw is
provided on the development gear 153, and the shaft
receiving surface 150i is locked by this. In this
manner the retention may be accomplished. 1In addition,

even in this case the retaining member may also be

used.

(8) Assembling of cartridge (developing cartridge)



(devel oping roller 110, devel opment gear 153, coupling
150) is supported by the bearing nenber 157, and the

woewodsilei ng side i s supported by the devel opneeit/JP2009/060822
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supporting pin (unshown) . And, in this state, the
integral structure is rotatablgy supported on the
devel opi ng device franme 119. By this, they are unified
into the cartridge B (Figure 2 and Figure 3). In this
state, the rotational force received fromthe drive
shaft 180Regetrangnitot &€dguaet Re agel ligpireg L0e| Itdve 110
through the coupling 150 and the devel opnent gear, 153.

| rimcageli tndref ivhe hear by bdee WhJela&erde;szcmbMe Figure 9
coupling 150 can be in .the state of_ bei

substamt e 194eD- %&#@e%%‘het‘ﬁé%x%lwtﬁtmg the

hed | | 110
Eﬁfﬁﬁfwip%ﬂfgeg%t@ﬁ%w% Fidity o 4 g ihe sobine
h 1 h h
co% ?F Cy*é ﬁ%%%?%da q%ﬂ%ﬁ%ev%?ggg%gg%evsggi?éﬁﬁez
{
f%#?%h«% 15 £ g ooel L1 6 ARy e one

Viﬁ £S f&efoj id he Qéé@féﬁ&f QIe&h@aﬁéhvgléﬁéfﬁhésplne

an S perspectlve vi ews of he el enments shown™in

Fi gir €5 1y (I dure (H5) - Fbre,.flgure 11 (bl) - (b5)
illustrates a substantial entirety of the coupling 150

with the deeelepevipmgedr gb%3 @6 atddhpaats albey cdupling
Figure 11 (al) and (bl), the axis L2 is co
150 is fixed to the one-end portion (developing roller
flange 151) of the developing roller 110 so that the
driving portion 150a is exposed.

The driving side of the integral structure
(developing roller 110, development gear 153, coupling
150) is supported by the bearing member 157, and the
non-driving side is supported by the development
supporting pin (unshown). And,-in this state, the
integral structure is rotatably supported on the
developing device frame 119. By this, they are unified
into the cartridge B (Figure 2 and Figure 3).

In this state, the rotational force received
from the drive shaft 180 is transmitted to the
developing roller 110 through the coupling 150 and the
development gear 153.

In addition, in this state, the axis L2 of the

coupling 150 can be in the state of being

substantially co-axial with the axis L1 of the



axial relative to the axis LI. The state when the
coupling 150 has been inclined upward fromthis state

wo googshamsz i n Figure 11 (a2) and (b2) . A s shoreir/ime009/060822
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this view, when the coupling 150 inclines toward the
openi ng 153g, the pin 155 is mpved al ong the opening
153g. As a result, the coupling 150 inclines about an
axi s AX perpendicular to the opening 153g. In Figure

11 (a3) and (b3), the coupling 150 inclines rightward.

A deehomwping rdlbewi Bl Whegurdel @olpl | ngandtalsel ¢aesbe
in the direction perpendicular_to the opening 153

t hin pi e 1552 kot af esnehithed oprh? hgva 58g. tiihedpim 3%5
rotates about the central axis AY of the pin 155. In

Fi 60Fe249 ¥%4§P) A b4), and Figure 11 (a5) and(b5), the

state that the coupli 150 i.s inclined downward an
The. ot at 28t DOV InELOHEE [rt T ats S RO e | 50
description.of the rotatjon. axe IS omgtt f
e bt O o e RSP e Pl Tt TR oY e

frEH%t;@igeﬁfrégﬁdiéﬂflﬁgiQ% %gf?&%%ggtiogs £Q%%€fve to

di rection shown in Figure degr ees,

rogiad i 9oss i t heridjnection afy the 9t atd an ad % in
in the rotation axis AY are conbi ned together, and

theref @l Lectlish &h tRel dPadd ogndfhelgpyesmatisis
possible. In this manner, according to this
enbedspeat | vé hei@xs sof 2cicaneiameénne shotvheiml Figure 11
directions relative to the axis LI.
(bl) - (b5). Here, figure 11 (bl) - (b5) illustrates a
substantial entirety of the coupling 150 with the
development gear 153 exploded partially.

In Figure 11 (al) and (bl), the axis L2 is co-
axial relative to the axis L1. The state when the
coupling 150 has been inclined upwérd from this state
is shown in Figure 11 (a2) and (b2). As shown in this
view, when the coupling 150 inclines toward the
opening 153g, the pin 155 is moved along the opening
153g. As a result, the coupling 150 inclines about an
axis AX perpendicular to the opening 153qg.

In Figure 11 (a3) and (b3), the coupling 150
inclines rightward. As shown in this view, when the
coupling 150 inclines in the direction perpendicular
to the opening 153g, the pin 155 rotates in the
opening 153g. The pin 155 rotates about the central

axis AY of the pin 155.

In Figure 11 (a4), (b4), and Figure 11 (ab5) and



In this enbodi nent, the opening 151g extends in the
direction crossing with the projecting direction of

wWo b@opsn3As55. In addition, a gap as shown in tPeT/H200r@0822
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bet ween the devel opnent gear (rotational force
transmtted nmenber) 153 and theg coupling 150 is
provi ded. As has been described hereinbefore, the
coupling 150 is inclinable (nmovable) in all the
directions . Mre particularly, the transmtting
sutbace fhotatatonathdorcee tcanshing etdSpoi i omgl 1584,
(153hl, h2 ) is novable relative to the pin 155
(raeatvandl afdrcee tstaased of | P porinohined Thef pvard 5are
is novable relative to the transmtting surface 153h, .
| nshéen ot fheowdls adiipddaro oftehae dAPIath@Exashd X, AY 1s
transmtting surface 153h and the pin 155 are engaged
t Plehere Gt Fef . the Rigerot oS HBRbRPEYEN this, the gap is
provi ded between the pi.n 155 and the transmttjng .
surface 158ht §ydﬁﬁF§FlPWed65%§F@H§ %@Higﬁﬁ‘ﬁﬁéﬁﬂ%?ed
over substantially.all.directions relatjve t S
pierct R AR TER e b o G T e
end. he, d opi N r . e
91$$B%df%hg¥fi P @eép%ég, G&Q f&%ag én? R the

dgsc _ he axi I's inclina inall the
d'&fféé@f@nr@faﬁh¥9r69aﬁfgna§k§sLAX EoMeygr ¢ht heotation

coupling 150 does not necessarily 360 degrees need to
beak NSl Anable Lémsanty tOgtbeep| ededetntnedoangl euéh an

any direction. In this case,
inclination (the movement) is possible.

In this manner, according to this embodiment,
the axis L2 can incline in the all directions relative
to the axis L1.

In this embodiment, the opening 151g extends in
the direction crossing with the projecting direction
of the pin 155.

In addition, a gap as shown in the Figure
between the development gear (rotational force
transmitted member) 153 and the coupling 150 is
provided. As has been described hereinbefore, the
coupling 150 is inclinable (movable) in all the
directions.

More particularly, the transmitting surface
(rotational force transmitted portion) 153h, (153hl,
h2) is movable relative to the pin 155 (rotational
force transmitting portion). The pin 155 is movable

relative to the transmitting surface 153h. In the



the opening 15Qg, for exanple is nore widely set in
the circunferential direction. If it is set inthis

woraiwnasi13it can be rotated to a slight degree ByT/iiee09/060822
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coupling 150 relative to the axis L2, even in the case
where the axis L2 cannot lineasly incline by the
predeterm ned angle, when the axis L2 inclines

relative to the axis LI. By this, it can incline to

the predeterm ned angle. In other words, the anmount of

t heotpd ool tdiereot en onil thi reetpbinef the opemsmitting
150y can be selected properly if necessary. This point
applikace ol abh ardt e eﬁb@dilgén?§edé§§|agl§éld tion eglgihs other.
specification. In this manner, the coupling 150 is

pi Vot AL NI ePTRL 57 h+ect Hoh ®bstarTar+9e9 For

t hi ,. the, ' 150 i | vabl bl

st s 4T SOl 105, 150, e fovelveble (bl o),
t d [ t . 15 ' Ll of .t d | opi

gy BYEL SPRR 0581, AT ol e dpyel o o

(Rl €ad)ar1§ Ne PPREIL SR oIl {2E8 190 £ 918D xi5 13

coupl’T ng ntacts to the retaining portion (a part

of 1 f €GeES )Imafdr, ROe t&@&pifﬁ"%of50 tHhe £OuPtddo d56nhd Send

nDunted concentrlcally mn;h the center P2 of the
sphertkal dss fesend 531 1& gure. 10) . More

particularly, irrespective of the phase of the

devel opnent gear bded ddevelidpdnghael lthe 2%Q)k, Lhasaxi s

L2 of the coupling 150 is inclinable. In order for the

cauptlipdbd i &hhagee wiitthections relative to the axis
L1. However, the coupling 150 does not necessarily 360
degrees need to be inclinable linearly to the
predetermined angle in any direction. 1In this case,
the opening 150g, for example is more widely set in
the circumferential direction. If it is set in this
manner, it can be rotated to a slight degree by the
coupling 150 relative to the axis L2, even in the case
where the axis L2 cannot linearly incline by the
predetermined angle, when the axis L2 inclines
relative to the axis L1l. By this, it can incline to
the predetermined angle. In other words, the amount of
the play of the rotational direction of the opening
150g can be selected properly if necessary.

This point applies to all of the embodiments

described in this spécification.

In this manner, the coupling 150 is pivotably

mounted in any direction substantially. For this
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the drive shaft 180, the axis L2 inclines toward the
downstream side with respect to the nounting direction
PCT/JP2009/060822
i mredi ately before the engagenent. As shown in Figure
10 (b) , nore particularly, tha axis L2 is inclined so
that the driven portion 150a is the downstream of the
axis LI with respect to the nounting direction X 4 .
In Figure 12 (a) - (c) , the position of the driven
pored sen 1 50w® | eowolwsd reain ¥l e vekvalple hanemamte hgover
direction X4 in any case. By the structure described
heltleg of ks Clasc Wik Ree FFigere@ndlathe 5al3EiY® Ehethe
state that the axis L2 is substantially garallel to

t WS PN rHAE he> St B T hat Thet ki T2 ethd nedtler
(Feire B5° Py ¥ et ook el i e S S0
(Frgure 0 aeL She axis L and .
ettoeaie et A0 A et e Sl PR T

the, dey Q%T‘Eh@e@étfée%?is&% #%Pﬁgr \té:?% St ﬂé@ﬁse)

This inclination ang e ang permits

e”ﬂ%f.“%@%%i@ SRNG/GE MM @odﬂ]ﬁr@ol'i@_d ng IRfinted
relative to the drive shaft 180 at the tine of

MOLHH & Yot ek Nt h Nehd heeked rpaoer Beh® $bige PBEAL
assenmbly A . (9) Drive shaft and driving structure of

mes wir Bsse i i Thelguref B0y i ngidre pagurieuldr@ng Fi gure

14, a developing roller driving structure of the main
irrespective of the phase of the development gear 153
(developing roller 110), the axis L2 of the coupling
150 is inclinable.

In order for the coupling 150 to engage with
the drive shaft 180, the axis L2 inclines toward the
downstream side with respect to the mounting direction
of the cartridge B relative to the axis L1,
immediately before the engagement. As shown in Figure
10 (b), more particularly, the axis L2 is inclined so
that the driven portion 150a is the downstream of the
axis L1 with respect to the mounting direction X4. 1In
Figure 12 (a) - (c), the position of the driven
portion 150a is downstream relative to the mounting
direction X4 in any case.

By the structure described heretofore, as shown
in Figure 10, the shift to the state that the axis L2

is substantially parallel to the axis L1 from the

state that the axis L2 inclines, is possible. The
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assenbly A wll be described. Figure 13 is a

perspective view of the nain assenbly in the state

i nserted, wherei NnPCTIEP290AB0822
plate of the driving side is omtted partially. Figure
14 is a perspective view illusfsrating only the

devel oping roller driving structure. The free end
portion 180b of the drive shaft 180 is a sem spherica
surface. It has a rotational force transmtting pin

1802 aimem rpess ilohal itok veatpph yamgleord | Ohighiehl0 (b))
penetrates substantially the center of the cylindrical
mebetypeen AlBDaxThelt aald i Ul a%X by cel i 55t Fanshn ¢t baatbon
the coupling 150 by this n 182, The | on |tud|nally
PRSI 6 St Th e KT Y RF 7 1 ohonot | SR

provi ded a develo drive ear

Dt sedtate %O%Ea%rrpﬁf%% 5P 00 e gear 181
i s, fixed hon- rotat rive shaft, 180 or
ttﬁ%yeg ntm% e gear 6%|¥at§§meT%e§d%5€e This

?ﬁ%lﬂﬁ% r?oaxﬁé’i tes. t-hﬂ'é‘e Al BGELNESs Lhge

I'onal force t roug pi hi on gear {notor pinion)

1 h&h€rage aGétfle B PHOL OSENSHED Y Engr L8
d?%%l%%%gear %90a§}0n1 he notor 186. For hisgreason

whesn 4 hiey &0t Or t H86d F Déat &iga £ £ hegdlrdversbat imd 89r al so
rotates. The gear 181 is supported rotatably by the

Mehdu S Bredbd iyd Addryodimt Driuglht e ad 4 rgr hddgd el € onsheownd in
At this time, the gear 181 is not noved in the
di assd¢mohy A.

(9) Drive shaft and driving structure of main assembly

Then, referring to Figure 13 and Figure 14, a
developing roller driving structure of the main
assembly A will be described. Figure 13 is a
perspective view of the main assembly in the state
that the cartridge B is not inserted, wherein the side
plate of the driving side is omitted partially. Figure
14 is a perspective view illustrating only the
developing roller driving structure.

The free end portion 180b of the drive shaft
180 is a semispherical surface. It has a rotational
force transmitting pin 182 as a rotational force
applying portion which penetrates substantially the
center of the cylindrical main part 180a. The
rotational force is transmitted to the coupling 150 by

this pin 182.



of the axis LI. For this reason, the gear 181 and the
beari ng nmenber (unshown) can be di sposed cl osely

WO edoatisMa2 t 0 each other. It has been descri bedP@Tiar2004150822
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gear 181 receives the transmi ssion of the rotationa
force through the gears fromtdge gear 187. This is not

i nevi tabl e. For exanple, proper nodification is

possi ble fromthe vi ewpoint of the conveni ence of the

di sposition of the notor 186. The rotational force may
be transniTheed oy ibaidingd livhepboigd tel 13 iggdiftrioon thehdree
drive shaft 180 is not noved in the directjion thereof

of SR P K 5O 318 Hyris PEOYEIRO V1 Ehea AV HEPRBRAT t el ve
drive shafts 180 and thebearing penbers 183, 184 is a
g3 orl Per PRI FIYC LML Y ot AT FBIP bVt Hh¢ X Ehakt- The

190, A PEE! OheciLla BORLLL Y.Ly L 05Ar 1AL Lol AN oo
esectyle A0edlaeical. et on boteyer. hecquee.
ol erance, e rrve

sh&{giéép?w]hg@vpo@é@gs.(gap) in the direction of the

axi s is case, Iin order to renove the play,

the drivershate,1808ar feheigear thdl LRy eloashi ¢alde be
urged by a spring or the like in the direction of the

axt$rédgh (it sncheie ohotar tpigpen Quige, ofin MadiDer

Assenbly Referring to Figures 15 and 16, the cartridge

Mogknd 1 NPO e adrsd 13 Oph ait & b iss erbeeli diewh. dasv angageanf 190
from the motor 186. For this reason, when the motor
186 rotates, the drive shaft 180 also rotates.

The gear 181 is supported rotatably by the main
assembly A by through bearing member (unshown). At
this time, the gear 181 is not moved in the direction
of the axis Ll. For this reason, the gear 181 and the
bearing member (unshown) can be disposed closely
relative to each other.

It has been described that the gear 181
receives the transmission of the rotational force
through the gears from the gear 187. This is not
inevitable. For example, proper modification is
possible from the viewpoint of the convenience of the
disposition of the motor 186. The rotational force may
be transmitted by belt or the like.

In addition, the drive shaft 180 is not moved

in the direction thereof of the axis L3. For this

reason, the gap between the drive shafts 180 and the



cartridge guides 130R and 130LI, with which the main
assenbly A is provided. These guides 130R and 130L

wae@itsiishe space (cartridge conpartnment 130a)PCTIRM09150822

10

15

20

25

the cartridge Bis to be nmounted. That is, the
cartridge conpartment 130a is frovided with the
cartridge nounting neans 130, the cartridge guides
130R and 130LI of which are |located next to its end
walls (left and right walls) , one for one, and extend
i Moddnel it rmesrtbhans | 18 Whi L8 the Tagapi foe Bermwiinseyt ede
(nmounted) into the cartridge conpartnent 130a. The two
gur elest IGORN £ arlte 180LVe ofhafie ER0 ¢ r iTdge afanst/i fdrareans
130 are disposed next tothe left and right walls_of

t leoThF 190 defe dompeeamehil 139kt Ve ste hte nepder 18 hagan
they squarely oppose each other across the cartri dge

c oMb tHEFHTABDRY (7% otff e HBIRAOWEL S dESFR AT wh chil
carfridge.is drjven,. and Figure 16 shows opposite side

f roMRRT e Thrd T gt 9% driven) . The cartridge
ti 130, ' i [ f. .
Cortri dge BUEerg BEEArGRs CLaont Mg VEiehPls, figgnsional
r Arir i das, - . ! .
R e

di geeth PR i di S the carfridge B ithiPWHed i odda
mal n assenbly A, the guiding portion 130R is |ocated

at+ Oneckpel (Fhahbl1epd, tRe geeve f s0aTdi 180t bPNLhE OGRar

which cartridge B is inserted) of the cartridge

conpar immnte 16304, caangd; tdee yged gy pordpmimdl3 ItHes 1ike

| ocated at the other end. They are positioned so that
in the direction of the axis L3.

(10) Structure of Cartridge Guide of Main Assembly.

Referring to Figures 15 and 16, the cartridge
mounting means 130 in this embodiment has a pair of
cartridge guides 130R1 and 130L1, with which the main
assembly A is provided.

These guides 130R1 and 130L are in the space
(cartridge compartment 130a) in which the cartridge B
is to be mounted. That is, the cartridge compartment
130a is provided with the cartridge mounting means 130,
the cartridge guides 130R1 and 130L1 of which are
located next to its end walls (left and right walls),
one for one, and extend in the direction in which the
cartridge B is inserted (mounted) into the cartridge
compartment 130a. The two guides 130R1 and 130L1 of

the cartridge mounting means 130 are disposed next to



t hey oppose each other across the cartridge
conpartnent 130a. When a user nounts the cartridge B

WO nioo/151182 cartri dge conpartnment 130a, the userPCHJIR2009/060822
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insert the cartridge B in such a manner that a pair of
portions (bosses, which will bg described | ater)
projecting fromthe | engthw se ends of the externa
portion of the cartridge frame are gui ded by the

gui ding portions 130RI and 130LI. The procedure for
motlne | hgtt handarightgeaBl$ nof hehappar bt igdgeaéampartment
assenbly Ais as follows: First, a user is to open the
dob?l0apoinypieh @anameeppehell brex| sgedrabpupPppee each
shaft 109a. Then, the user is to insert the cartridgeB

i NPReRe2CaPEFi HoR CofpattAentoiRBAMANFel AP ol hE Rl
abovenent | oned bosses to be guided, by .the guiding..
poTEPBReS 190R TARAY 1011 CA R hERITE nbS uLBF VPR 1 and [ Bigure
the_door 109. The, cl gsi,ng0f the .door 109 .epnds ithe, .
mocfit PG 01 SPRE EkFt Py dGe 8Tty Lo Erar s aich iven)
as : Cl Y. r.Ls t

R L R R

t g2 BPPAE AL ¥St PRhGe a5 LAPhY Port foRE00YER130RE, 1¥bL.eh

is on the cartridge driving side of the cartridge

copRach nght dd 30Re Eanetions BSwhRek| eReanserFoagéhes
coupling 150, until the coupling 150 engages with the

dringensdaf in80thdheadooi dd®9comppromededldbsh an terms

spring 192, which is on the inward side of the door

108f vhendihecdoon 1QwhschnthéecetrbsidgpoBi isompubhed

spring 192
into the main assembly A, the guiding portion 130R1 is
located at one end (right end, as seen from direction
from which cartridge B is inserted) of the cartridge
compartment 130a, and the guiding portion 130L1 is
located at the other end. They are positioned so that
they oppose each other across the cartridge
compartment 130a. When a user mounts the cartridge B
into the cartridge compartment 130a, the user is to
insert the cartridge B in such a manner that a pair of
portions (bosses, which will be described later)
projecting from the lengthwise ends of the external
portion of the cartridge frame are guided by the
guiding portions 130R1 and 130L1. The procedure for
mounting the cartridge B in the apparatus main
assembly A is as follows: First, a user is to open the

door 109, which can be opened or closed about the

shaft 109a. Then, the user is to insert the cartridge
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keeps the cartridge B elastically pressed so that a
preset anount of distance is maintai ned between the
roller 110 and photosensitive dr uPCO2009/060822
That is, the spring 102 keeps the cartridge B

el astically pressed so that thg devel opnent roller 110
is kept pressed toward the photosensitive drum 107.
(11) Structural Arrangenent for Guiding and

Posi ti oni ng Devel opnent Cartridge Referring to Figures
2 Binth® , thdecaat t rdakgecBupar previ ded0ai whi be pal towving
cartridge guides 140R and 140R2, and a pair of o
carhe i dleeveigriesonad poasrs 14012 Jwided Mgy ofhe hguiding
axial (lengthw se) direction of thedevel opnent roll.er

1IRPTEH T at 1P HoePGut 8es! 14FRSTand PRAORE Tar'e® dt© siese
ST N N S A R A
0P CRRLTE e Tt oS oy B Cher et g Rl
gﬁ%%%%&??ntzﬁg %Iglrcfsiroieg%aj%l %’d gc?l\éﬁelc?%%gﬁpt S E)tl(q Ie e atr}}en gdsoor

139, 1 88\ &n 1 theoh 8¢t Ve aRb deghd hel -1 fge TBEYut of the

protrude outward of the cartridge B . (12) Devel opnent

Cag b a cgen Mk i ngs P ayi on Next, referring to Figure

17, the operation for nounting the cartridge B into

t he appar at gs odsien 1839R2bIwh iAhwilsl obe tthes efairhe.i dge

Figures 17 (a) - 17 (c) are cross sectional views of

t hércaing i sligde BbAndheacdaridgédge compartment 130a,
functions as a clearance for the coupling 150, until
the coupling 150 engages with the drive shaft 180.

The door 109 is provided with a spring 192,
which is on the inward side of the door 109. When the
door 109 is in the closed position, the spring 192
keeps the cértridge B elastically pressed so that a
preset amount of distance is maintained between the
development roller 110 and photosensitive drum 107.
That is, the spring 102 keeps the cartridge B
elastically pressed so that the development roller 110
is kept pressed toward the photosensitive drum 107.
(11) Structural Arrangement for Guiding and
Positioning Development Cartridge

Referring to Figures 2 and 3, the cartridge B
is provided with a pair of cartridge guides 140R1l and

140R2, and a pair of cartridge guides 140L1 and 140L2.

In terms of the axial (lengthwise) direction of the



conpartnment portion of the apparatus main assenbly A,
at a plane S6-S6 in Figure 15. Referring to Figure 17

W@ 2009/15a3user is to open the door 109 of the apEHIRNE060822
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mai n assenbly A, and to nount the cartridge B into
the cartridge nounting nmeans 130 (cartri dge

conpartnent 130a) . Morre specifically, referring to
Figure 17 (b) , the cartridge Bis to be nounted into
the cartridge conpartnent 130a by inserting the

cadevé Hopuent ntol e hppar bhascanihidgseablgeA 1 A0BLcand
a manner that the cartridge guides 140R and 140R2,

whi EPRararent nenere i vge f beeetPeede vengs sPletheol | ow
the cartridgeguide 130R of the apparatu [ n
as%%ﬁ%¥§d%??Banﬂn | gle %%rFﬁé?g?hggﬁg?frfﬁgﬁigﬁ?ﬁe§4OL2
140L1 and_,140L Figure 3 whi.ch are on the

op%%%i?% 5?%e°%?%ﬂ1?%%gEPV%?%ge?%rce recei ving side,
follow the caghr %%%Do%llilm%%tl,scyhle e 1]4291210,“ 12,
appar at us “rai n“assenbl’y .'A's the cartridge’'B’is

i ngeht edaRs f856s 1 Ded aboNerat hSa FONPLENGhd 50ev¥bShent
the

is on the driving force recelving side, and

CYhh DEr f £ahe POT Y] O@exléfﬁ%@éni heo dexel 9@%9%8&11%' ®émbers

supporting nmenber 157, i ch surrounds e coupling

15057 f obt ode v dEoiony erd BOEZ Béathegguige, 130K arei th
no contact between the cylindrical portion 157c and
t henvwedtsl by tbedgd ooverd@08R. Theyy diet oaid raudgem of
is to be inserted further in the direction indicated
bytlae caronidaekBX . As the

(12) Development Cartridge Mounting Operation

Next, referring to Figure 17, the operation for
mounting the cartridge B into the apparatus main
assembly A will be describe. Figures 17(a) - 17(c) are
cross sectional views of the cartridge B and cartridge
compartment portion of the apparatus main assembly A,
at a plane $6-S6 in Figure 15.

Referring to Figure 17(a), a user is to open
the door 109 of the apparatus main assembly A, and to
mount the cartridge B into the cartridge mounting
means 130 (cartridge compartment 130a).

More specifically, referring to Figure 17 (b),
the cartridge B is to be mounted into the cartridge
compartment 130a by inserting the cartridge B into the
apparatus main assembly A in such a manner that the

cartridge guides 140R1 and 140R2, which are on the

driving force receiving side, follow the cartridge



cartridge B is inserted as described above, the
coupling 150 engages with the drive shaft 180,

w@bdoomsmge t he cartridge B to properly settle iPCT/iR2009/060822
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cartridge conpartnment 130a (preset position in
cartridge conpartnment 130a) , @s wll be described
later in nore detail. Mre specifically, referring to
Figure 17 (c) , the guide 140R cones into contact
with the cartridge positioning portion 130Ria of the
gudaiedd 3DRIR1 Foft hke, aphergtinde M40l lassemis vi @0 and also,
contact with the cartridge positioning portion 130LIa
(BYuratejhefcaner jdgeeduddes . 1051 derdr i B2 abbigure
the cartridge B is renovably nmounted into the o

3k r i WerkeonPE® t PRt 30RPURT Fe BefRgi BeBi ShedIbivine

e cou

ca

trid fi 130. T i 150
o EPEEhe e Pl TP haf 1501 { el 4° t REELRITST PhGAS E30LL
mount i n | pserti f th trid B.i h
LR LRoEE B SlebbEe LG8 B9 AL ge ene
(SO BIOPETLY POSLLLOTC, | ReLbey ) aRog S0k D0
CQH@%bfﬂn 505 6 engi NSh epgagede i t B hengr ¥ecshabte 180ng
so that the cartridge B can performa part of an iInmage
fos oy operahd oby11net dent abbyribhe1SaEt 6 dgge

compartnent 130a Is the space in the apparatus main

asgevdl yprhent Wb The t heusps Lt itgemEuoseupbes white the

cartridge B remains in the apparatus main assenbly A

af serrbendyg toentedolimo ihe, appatay usheagnoasseh®l2 Aot

by the user while being assisted by the cartridge

notulme | ongi deahsOR1, with no contact between the
cylindrical portion 157c and the walls of the groove
130R2.

Then, the cartridge B is to be inserted further
in the direction indicated by an arrow mark X. As the
cartridge B is inserted as described above, the
coupling 150 engages with the drive shaft 180,
allowing the cartridge B to properly settle in the
cartridge compartment 130a (preset position in
‘cartridge compartment 130a), as will be described
later in more detail. More specifically, referring to
Figure 17(c), the guide 140R1l comes into contact with
the cartridge positioning portion 130Rla of the guide
130R1. Further, the guide 140L1 comes into contact
with the cartridge positioning portion 130Lla (Figure

16) of the guide 130L1. As described above, the

cartridge B 1s removably mounted into the cartridge



130. As described above, the cartridge B is provided
wth the pair of guides 140R and 140R2, which

w@e@vnsds2 from one of the | engthwi se ends of tPEI/JP2009/060822
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cartridge B (Figure 2 ) . In ternms of the direction X

4 in which the cartridge B is ggounted into the
apparatus main assenbly A, there is provided a preset
anmount of distance (gap) between the guides 140R and
140R2. Further, the cartridge B is also provided with

t heorea rtrodnigul Hes WOl leevond 403 21 skl dhy prloe rerfet ridge
fromthe other |engthwi se end of the cartridge B

( Yintelmy . means ek offheheaWipddad drp OX engagasivghi iy e

cartridge Bis nmounted into the apparatus main assenbly

A GV G BN (PR &t ehR PGPS oo PRV bl
bet ween the qgui des 140LI and 140L2. As f t he .
el b B s T o hE BT o TR
compart nent 1 in.terns ,of the . .di.recti ,
BRI 03 o WS e TREITHARE 6 FSTRISS xa.

. , i Lh , 3 ’ , ’
B PR RO O SR i o2 ol p il €0 4
carfd | g YN | Ol FGELAON 3¢k, WAL é@gpgmaelé@m
posi ti oned higher than the guide 130R2 (Figure 15) .

Thead 1o & dd thec e afid | ggev € osmpaf £ "By d30@nds the
provi ded with the guides 130LI and 130L2, which align

Wi ¢dreacdy@theran Nod heoth r&ctaon earah | fhage® fdeming

cartridge nmounting direction X4 (Figure 16)
operation. Incidentally, the cartridge compartment
130a is the space in the apparatus main assembly A,
which the cartridge B occupies while the cartridge B
remains in the apparatus main assembly A after being
mounted into the apparatus main assembly A by the user
while being assisted by the cartridge mounting means
130.

As described above, the cartridge B is provided
with the pair of guides 140R1 and 140R2, which
protrude from one of the lengthwise ends of the
cartridge B (Figure 2). In terms of the direction X4
in which the cartridge B is mounted into the apparatus
main assembly A, there is provided a preset amount of
distance (gap) between the guides 140R1 and 140R2.
Further, the cartridge B is also provided with the
pair of guides 140L1 and 140L2, which protrude from

the other lengthwise end of the cartridge B (Figure 3).

In terms of the direction X4 in which the cartridge B
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Thus, when the cartridge B is nounted into the
cartridge conpartnent 130a, it is to be inserted into

t he gui des 140R and gui de 140R2 are gui ded by the
gui de 130R, and the bottom suypiface of the cartridge B
is guided by the guide 130R2 (Figure 17) . As for the
opposite side fromthe guides 140R and 140R2, the
gui de 140LlI and gui de 140L2 are gui ded by the guide
1301 Imoyrurechein t ¢ heh g A riesr AUOR g i qagssenlY) v ad a40L|
(Figure 16) are precisely positioned relative to the

c a1es g areBipard hretit s UBDE blgahke EArRFO UGB R HREHg
portions 130Rla and 130Lla, respectively, after the

erfddiyeferieorl el I HYF450 with the drive shaft
180. That _is, the cartrid B is.preci iti d
o the caPPr EGe CGBRPE AL o1 B0ARMPESETIY dng ADGNEAE
of the coupl.ing,150 with the drj] haft, 180, th
Uil TR0 B TR & 0 ohar a8, S fow
 he. : . ¢ . 180,
W T RERL A S ) SRR o R S 8 Al e
the card 14,696 B {4 %‘Mthdé@r&ﬂﬂ%& 4 MEfBR 1300
the cartridge B can be taken out of the cartridge
comuats MBiH 1 A8 01 Sd AR Ve D Ye £ it HEr OLt  #Hle r@VeE S dhe

above descri bed cartridge nounting operation. The

aheses descri dechstdarect th dde afidwingenendi fettion X4, with
the guide 130R1 positioned higher than the guide 130R2
(Figure 15). The other end of the cartridge
compartment 130a is provided with the guides 130L1 and
130L2, which align with each other in the direction
parallel to the cartridge mounting direction X4
(Figure 16).

Thus, when the cartridge B is mounted into the
cartridge compartment 130a, it is to be inserted into
the cartridge compartment 130a in such a manner that
the guides 140R1 and guide 140R2 are guided by the
guide 130R1, and the bottom surface of the cartridge B
is guided by the guide 130R2 (Figure 17). As for the
opposite side from the guides 140R1 and 140R2, the
guide 140L1 and guide 140L2 are guided by the guide
130L1.

Further, the guides 140R1 (Figure 17) and 140L1
(Figure 16) are precisely positioned relative to the

cartridge compartment 130a by the cartridge



the cartridge B and apparatus nmain assenbly A nmakes it
possible to renove the cartridge B fromthe cartridge

w@orpastiaent 130a by noving the cartridge B i nP€Ti&P2009/060822
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direction which is practically perpendicular to the
axial line of the drive shaft £80. That is, the
cartridge B can be nounted into, or renoved from the
cartridge conpartnment 130a, by noving the cartridge B
in the direction which is practically perpendicular to
t heoaki bdninqepoft tdres df ORI s harfid lz@Lla\ftJeesmfetively,
pro er positioning of the cartridge B in the inmag

&g PosienoroererhecEakhei @@Iep%bwaw@remtm@ae of

the apparatus main assenbly A, theguide 140Rl remains

urdekve nepteskif e TGt tife & IS e thhe SRS sely
188R, h th t nb
oo AP g oF B G52 B {08 FOBRFECTSYT, L YRerehset pihe

gui de 140Ll. re s unde t he esSsur e fromth

AT o TR UL b SR TREPE share

apfﬁéatus mai n assenbly Ais provided (Figure 3 as
as Figure 16). Then, after the closing of the

door 109, yihe t&ar Holy %q%n% Il%ok%wga@re%S%@huam he ve
cartridge seat 114a (Figure 4 ) by the resiliency of

t henspt i 1o 1920 (86w f Ofe S@éuﬁglrlc?ZLBOtcﬂ‘ﬁ&eh@agésﬁ)rfﬁ&n
on opp05|te side fromdriving force receiving side,
seeh&i @il ee 16)a ot t BEOLdw i D] tihe dever thsdariacer of the

color 109. Thus, the spacers 136 and 137 (Figure 2 )
fitted aradndtt e heogiskheirye tendepovte ahe afartthedge B
devel opnent roller 110, one for one,
from the cartridge compartment 130a, the cartridge B
can be taken out of the cartridge compartment 130a
simply by carrying out in reverse the above described
cartridge mounting operation.

The above described structural arrangement for
the cartridge B and apparatus main assembly A makes it
possible to remove the cartridge B from the cartridge
compartment 130a by moving the cartridge B in the
direction which is practically perpendicular to the
axial line of the drive shaft 180. That is, the
cartridge B can be mounted into, or removed from, the
cartridge compartment 130a, by moving the cartridge B
in the direction which is practically perpendicular to
the axial line of the drive shaft 180.

After the proper positioning of the cartridge B

in the image forming position in the cartridge

compartment 130a of the apparatus main assembly A, the
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are kept in contact with the | engthw se end portions
of the photosensitive drum 107, whereby the preset

devel opment roller 110 and photosensitive drum 107. In
addition, the closing of the cgver 109 causes a

swi tchi ng neans (unshown) to be turned on, neking it
possi bl e for the devel opnent roller 110 to receive the
rotational force for rotating the devel opnent roller
119yide obd @ik zgypais usnded nthe sends yure t irgughhe he
drive shaft 180 and coupling 150. A s descri bed above,
t heeshkienegeo B e ety yl §tintwbth ivhkeh cllte ri dge
conpartment 130a by a user_while bejng guided by the

c ARG TR oMt RS TRIBNSY ¥80LS TRVeSdt hEl@4Fe rf e B

[ t jnto t trid I Whi

DI At 36l ) poti i O 1ol Gt 96 1407 herease
{ el mbly A and phot |t 07

PTG St RO Bl RO o S el

f“iéé’L,erlQPt%?%?{ ﬁrtﬁé‘eaﬁédf-féﬁ?s prﬁa?'irﬁié’é‘éé}%bgf JSFEJS?

cartridge B in the cartridge conpartnent 1

SordPEISOUPH NGrd 5D ds wede 19 ﬁ"%\tﬁ%éét§6fpt tieMNalafrer

[
force receiving attitude. That is,

el @td ronboi 0graphite i dmse 109 )M 1 apPaf idge I B 14 Bept
enbodi ment is enabled to forman i nage, by the

Mmoot $ $d odipdhetleardatigiedd®e i sdot theagarridalge 4) by the

conpartmment 130a of the inmage formng
resiliency of the spring 192R (as for spring 1921,
that is, spring on opposite side from driving force
receiving side, see Figure 16) attached to the inward
surface of the color 109. Thus, the spacers 136 and
137 (Figure 2) fitted around the lengthwise end
portions of the development roller 110, one for one,
are kept in contact with the lengthwise end portions
of the photosensitive drum 107, whereby the preset
amount of distance is maintained between the
development roller 110 and photosensitive drum 107.

In addition, the closing of the cover 109

causes a switching means (unshown) to be turned on,
making it possible for the development roller 110 to
receive the rotational force for rotating the
development roller 110, from the apparatus main
assembly A through the drive shaft 180 and coupling

150.

As described above, the cartridge B is



apparatus . Incidentally, regarding how the cartridge
Bis to be nounted, the apparatus main assenbly A and

w@arwnsdge B may be structured so- that the carpCT/irkge/(80822
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is to be inserted all the way into the cartridge
conpartnent 130a by a user himgelf or herself, or the
cartridge Bis to be inserted partway by the user to
make it possible for the cartridge B to be nounted the
rest of the way by another nmeans. For exanple, the
appeinerasl ywaneurised bt yt e negr bel dge ueempautseont hhgOasby
the door 109 is closed, a part of the door 109 cones
i it I eohtHet Lo PRl RheIeERed i Riget B | CaRE EHgRsmounting
beeni nserted partway, and then, the cartridge B js
pUSIRRF i Mt i (S dar 0§ tqatfﬁrilﬁpgten@ car 9 into
conpartment. 130a by the rest t he. £l osi ng. novenent
of et Areor 438 e TR M age B ance A bAT AT us

[ as I , ed s h .
cartFESENE $of SRS SLLAELHE o Do Brabfrus ira e
corpariient s 1304 o A0d dhen 16he Gantiiddge &
iéﬂggéance into ?%%@?$§Eﬁltﬁ§gpo§%?i6% in%?Le e che

cadt{¢&0en £ONPEgH Nl d3Qs1 g | 150 e ¥Be 9htu1 B Sengaged
shown in Figure 17, the cartridge B is nounted and

desmpet eghé epaéd Ve t1od hei ol g ass et Yedr byi ddy i Bgih N
the direction substantially perpendicular to the
di tlestcant of dgdecampsrimernf 1d@adrive shaft 180
(Figure 18) . And, the drive shaft 180 and the
coupl i ng I'S@tarnes,i theheocapddggd 1sPatie owdehgo take its
di sengaged state.

rotational force receiving attitude.

That 1is, the electrophotographic image forming
apparatus in this embodiment is enabled to form an
image, by the mounting of the éartridge B into the
cartridge compartment 130a of the image forming
apparatus.

Incidentally, regarding how the cartridge B is
to be mounted, the apparatus main assembly A and
cartridge B may be structured so that the cartridge B
is to be inserted all the way into the cartridge
compartment 130a by a user himself or herself, or the
cartridge B is to be inserted partway by the user to
make it possible for the cartridge B to be mounted the
rest of the way by another means. For example, the
apparatus main assembly A may be structured so that as

the door 109 1is closed, a part of the door 1Q9 comes

into contact with the cartridge B, which has been



The " substantial perpendicularity” will be described
here. In order to nount and denpunt the cartridge B

W@ pwotikilly2 bet ween the cartridge B and the nai nPEEHSE0U/060822
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A, the small gap is given between they. Mre

specifically, small gaps are pyovi ded between the

| ongi tudi nal directions of the guide 140R and the
gui de 130R, between the |ongitudinal directions of

t he gui de 140R2 and the guide 130R, between the

| ol e tickdhapadivagt | ams Oien hetlyei dertiadige abdi s heushed

gui de 130LI, and between the |ongitudinal directions

ofinte Hus deinaboshelehel yutle a830Epidahepepatment
i nmounti ng and denounting the cartridge B relatjve to
he3 Oni By asRenptst O£ e %%Jen%a‘F?Y‘?’B%%t Boﬁ'a’irhe door

t

SO i mes slightl be slanting within the limts of

ChED S Olirortdlt CoMidraris ¢ 0t (RIS Apealiaig 3eemoly A
mounti.n nd demounting s, sonetines net in the
oH?%%d%%&???%p%ﬁ?% t?%thi%wgb%r?aﬁgﬁhg A gu% % BRe,

f%\fé#@&tﬁﬁ{]@baff £E5 %etg%ﬂgfféﬁgg%%ﬁgﬁﬁgﬂtl $30a by

enenta erefore,

p%£Q§QQ£FL%ﬁHiEH€nJn@ﬁ@d@§rEP§a asg yhes8vih€ed into its
cartridge slightly slanted. (13) engagi ng operation

angi 501 athONGs {0168 11 ansel S5+ 0P1 Be: WesHp £PLREH 101 304
drive shaft A s has been described in the foregoing,

t hey cotpl dig WSDglef . the cartridge B engages with the

drive shaft 180 i nmmedi ately before being positioned in

t he As shown in Figure 17, the cartridge B is
mounted and demounted relative to the main assembly A
by moving in the direction substantially perpendicular

| to the direction of the axis L3 of the drive shaft 180
(Figure 18). And, the drive shaft 180 and the coupling
150 are in the engaged state or the disengaged state.

The " substantial perpendicularity”™ will be
described here.

In order to mount and demount the cartridge B
smoothly between the cartridge B and the main assembly
A, the small gap is given between they. More
specifically, small gaps are provided between the
longitudinal directions of the guide 140R1 and the
guide 130R1, between the longitudinal directions of
the guide 140R2 and the guide 130R1, between the
longitudinal directions of the guide 140L1 and the

guide 130L1, and between the longitudinal directions

of the guide 140L2 and the guide 130L2. Therefore, in



nmounting portion 130a (predeterm ned position) , or,
simul taneously with the positioning to the

w@e@dasaslri ned position. Mre particularly, theCT/JP2009/060822
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coupling 150 is in the rotational force transmtting
angul ar position. Here, the prgdeterm ned position is
the set portion 130a. Referring to Figure 18 and
Figure 19, the description will be nade as to the
engagi ng operation between the coupling 150 and the
dmowentsived tari@Gleruurinnd 8 hes caperspeetd vieeVdeive to
illustrating the drive shaft and the major part of the
driing rep isn des M he dar thelggio s (raet 1idge B may
| ongi t udi nal sectional view, as seen from bel ow the
e SR L1 8] RheS thiganshe helt st 0§ n
which the axis L an%ﬁth% axis L3 ar substiﬂtiall%
co=Rfi P VT ¥ch SRR ICANd S Nt (hEaK1ng, the
transm ssi on fdthe r.ot at i onal fq{ce S gssibée. As
SHEMP T E YU ST RS L ar T BT S Hountd 1o the
' AN . directl (dir i f.arro
%%‘ﬁ%@? I il/t'él}( dfd e L% dl ISeL! qR %élc?;f o) \h@ease,

'y ‘perpendi cular to'the axi's L

driye ﬁyﬁééi&% redt i iSO Es f1omiheosi

assenbly A . The coupling 150 i's in the pre-engagenent

angid BEmdIOSAR 10N, TSt et he naXins ulb thiitgune 19 (a) )
inclines toward the nounting direction X 4 relative to

t hee Bpdsd idu(Fioye 1 @dds afhd hea sleviehops nghe ol | er
110 beforehand (Figure 18 (a) and Figure 19 (a) ).
cartridge slightly slanted.

(13) engaging operation and rotational force
transmission between coupling and drive shaft

As has been described in the foregoing, the
coupling 150 of the cartridge B engages with the drive
shaft 180 immediately before being positioned in the
mounting portion 130a (predetermined position), or,
simultaneously with the positioning to the
predetermined position. More particularly, the
coupling 150 is in the rotational force transmitting
angular position. Here, the predetermined position is
the set portion 130a.

Referring to Figure 18 and Figure 19, the
description will be made as to the engaging operation
between the coupling 150 and the drive shaft 180.
Figure 18 is a perspective view illustrating the drive

shaft and the major part of the driving side of the



As for the structure for inclining the coupling to the
pr e- engagenent angul ar position, the structures of the

wepdodsent 4 as will be descri bed herei naft er POT/J2069/060822
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enbodi nrent 5 are used for exanple. However, the

present invention cannot be liggted to these, but the

ot her proper structure can be used. By the coupling

150 inclining in the direction described above, the
downstream free end position 150A of the coupling 150
W threespeet tHigure mMduntd iy ldinsEdiidimald sectieanral view,
than the free end 180b3 of the drive shaft, to the

po3$ t $oRn t Faem t hel deyene phagh of Feemaip- | digfovi el

with respect to the direction of the axis LI, In
adﬂlil@%%me%em%%%r%%?n Frekeehll WoLFRI bhe 13642 £z and

th the f d 18 3 of th haft, to the
et ﬁl?ﬁﬂ? BRE URSTADtr L poreaed Wik I rds SASP tRrher

the HD%”E'ﬁg £ﬁgt£ggn%ﬁlséf%gu6§ %ge(ggt P%n%ﬁ fﬂrce

ree end e pos
d§g§§§g éron1the axis L2 at position closest to
ive s aft with respect to the direction of the

aXI s L2 ind he i vien mighideon o150 shown ditidd Bricy 6
(a) , (c¢) . In other words, it is one of an edge |ine

of nbhigt el i ¥&NL ROrvh 0N 4598mpryam edgentéi aerettibe
projection 150d of the coupling 150 dependi ng on the

r o ai recad ophaseaptotrhed Lospbs bgndbd] 1 ¢ Fbgupendialar to

(c) , 150A). First, the free end.-position (a part of

coupéi agid50} d50heofirihe sbapti hgll5®mpasisesihy the
dismounted from the main assembly A. The coupling 150
is in the pre-engagement angular position, wherein the
axis L2 (Figure 19 (a)) inclines toward the mounting
direction X4 relétive to the axis L1 (Figure 19 (a))
of the developing roller 110 beforehand (Figure 18 (a)
and Figure 19 (a)).

As for the structure for inclining the coupling
to the pre-engagement angular position, the structures
of the embodiment 4 as will be described hereinafter
or the embodiment 5 are used for example. However, the
present invention cannot be limited to these, but the
other proper structure can be used.

By the coupling 150 inclining in the direction
described above, the downstream free end position
150A1 of the coupling 150 with respect to the mounting

direction X4 1is nearer, than the free end 180b3 of the

drive shaft, to the position that the developing



free end 180b3 of the shaft. And, after the coupling
150 passes the free end 180b3 of the shaft, the

wo eweilsiley surface 150 or the projection 1500PCDIM26Y®50822
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to the free end portion 180b or the pin 182 of the
drive shaft 180 (Figure 19 (b)79. The receiving
surface 15O and the projection 15Qd are the cartridge
side contact portions. The drive shaft 180 is the main
assenbly side engaging portion. , the pins 182 are the
ma¥F ol bes ehbf yisipieo i Wyt poFespRChNEOt hlee r @i e¢bhan
force applying portion. In the coupllng 150, in

ESporss 15 ¥ He I35 S T g e ta bR

@O%M&Ezl%%gnb% Cabee; i The chee ndrhaES of
Colh | 200 0o Bt l A PEn Pl SERRRPR OREr TECee
:Lgpéﬂaéa ng: pnopl < POSEL e 3oL et e axi Sok 2y,

I'S substan y Co-axia e axl s

Fi Fﬁi Yre L€ Eé’?' tiom of Hde Ca{ﬂé'i?zgfeh%ﬂds ﬁféﬁcﬁ{?r{‘ed

ve to t mai n assenbl is tine

drma§n§h@rﬁé é@&@ﬂ@intmléﬁvgé OpPERELEOL | BFork 1On&r 8xis 1.2
substantially coaxial with each other. Furthernore, in

this séaieiohhelssset vi notiserincee 15Kk fOPPOSIESréopébe to
spherical surface free end portion 180b of the drive
shelfi¢ dBfecthon déhHetlcoupkingld50n atlde t deiden vieostadbn

180 are engaged with each other (Figure 18 (b) and

Fi oPe a@owm)iq Fi@ua@d6tK@h, &¢) t hiln tather twergsn it is
155 (unshown) ositioned in the opening 15C€
(Fmggr@faaqbgdge fne of the driven portion 150a or an

edge line of the projection 150d of the coupling 150
depending on the rotational phase of the coupling 150,
(Figure 6 (a), {(c), 150A).

First, the free end position (a part of
coupling 150) 150A1 of the coupling 150 passes by the
free end 180b3 of the shaft. And, after the coupling
150 passes the free end 180b3 of the shaft, the
receiving surface 150f or the projection 150d contacts
to the free end portion 180b or the pin 182 of the
drive shaft 180 (Figure 19 (b)). The receiving surface
150f and the projection 150d are the cartridge side
contact portions. The drive shaft 180 is the main
assembly side engaging portion. , the pins 182 are the
main assembly side engaging portion and the rotational
force applying portion. In the coupling 150, in

response to the mounting operation of the cartridge B,



addition, the pin 182 is positioned in the standi ng-by
portion 150k. Here, the coupling 150 covers the free

wepaopsrisi on 180b. A s has been descri bed her ePeCibat200%060822
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when the cartridge Bis nounted to the main assenbly A
, the coupling 150 nmakes the fall ow ng notion. Mre
particularly, while a downstream part of coupling 150
(free end position 150A1) with respect to the nmounting
direction X4 circunvents the drive shaft 180, the
coupt i pRUAENY nkY 9 nERChbves (i@ the (et htsonghat the
force transmtting angul ar position fromthe _
pr@é%@ég%r%?ﬁo%%u?%?x%%i"(Jr%th.t}’f‘hea’FJe%eH/i ndf urFoad 109
15q% consfjtutes the recess 150z. The recess 150z has

a tohi tAf Jsrhea%e.r%etfh%ﬁ?h%“%??%‘ﬁ?%na%uf%rtﬁﬁ sition,
di rection fo[ nount i n thedg e.B.to the main

rtrid , )
csber {0 ClmSPel 09 R O L cr Pt ot BT feing

_ X SETTHEN het &1 Aber 57"
R i i R B R T T et N

t h@uﬁ@iéﬁﬁggﬁf coldgi f PRI {h Ofh&oMP] 4 NP1 15G-ina11y, the
(receiving surface 150 and/or projection 150d) which

| Spdier L84 L& £ dgige St&ler £0dGACE POrddOarRPMEACESI d0ivdeto
mai n assenbly side engaging portion (drive shaft 180

anghormapim d82dmbl1PyAt hirg, dHis piived,i ngherairiore cfhdfte 180

coupling 150 is carried out. A s shown in Figure 19,

t hend otipd | degvd bOpisg moohied 110 tdee stelbetdmatally co-

overlaps, with respect to the direction of the axis

Llaxisl hwithle each other. Furthermore, in this state, the
receiving surface 150f opposes to the spherical
surface free end portion 180b of the drive shaft 180.
And, the coupling 150 and the drive shaft 180 are
engaged with each other (Figure 18 (b) and Figure 19
(d)). In addition, at this time, the pin 155 (unshown)
is positioned in the opening 150g (Figure 6 (b)). In
addition, the pin 182 is positioned in the standing-by
portion 150k. Here, the coupling 150 covers the free
end portion 180b.

As has been described hereinbefore, when the
cartridge B is mounted to the main assembly A, the
coupling 150 makes the following motion. More
particularly, while a downstream part of coupling 150
(free end position 15OA1) with respect to the mounting
direction X4 circumvents the drive shaft 180, the

coupling 150 inclines moves toward the rotational

force transmitting angular position from the pre-



drive shaft 180. However, by the pivoting notion of
the coupling s as described above, the coupling 150

w@am9bg11engaged with the drive shaft 180 in theCT/JP2009/060822
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over | appi ng state.- Furthernore, the engagi ng operation
of the coupling 150 descri bed sabove can be carried out
regardl ess of the phase difference between the drive
shaft 180 and the coupling 150. Referring to Figures
11 and 20, this reason will be described. Figure 20 is
a angagstow rdtie r espeidtiae. pAasesesk iviade sulfiacg
150 and the drive shaft 180. Figure 20 (a) is a

vilasheamg it est dthe tiRgethel Y5 18heaggcegs 1502 has
recei ving surface 15O° oppose to each qother in the
dGWFETHEE SRS wi Ther B9pa ndo e Srd@at g 1s the

direction X4, of the cartridge. Figure 20 (b) is a

i S e T TS RS (i T 88 et e i
pﬁgﬁg%&;onZQSCU oppose to each other. Figure 20 (c) is
a vVi'ew showmng the state that the free end portion

180b and h?eslglé%g‘éhi SBséP?%eﬁgﬂti%%%ﬁBe%‘iE,OEEQ"-

Figure 20 (d s aviews e state that the

freqendpardd ons 13 and tde 1acei viy Mif&@th%relﬁﬁive

oppose to each other. As shown in Figure 11, the
caupldmg ab6is i1 1 Nahidnakhe ref painls editice GhieO S viefledtitl VW&

to the axis LI of the developing roller 110. More

pagid cid et Mgd B, atupld NS bf scagvibin@bl 0 Arsceiving

shown in Figure 20, for this reason, in the nmounting

diswectdan D6 afndfer projection 150d) which is the
cartridge side contact portion contacts to the main
assembly side engaging portion (drive shaft 180 and/or
pin 182). By this, the pivoting motion of the coupling
150 is carried out. As shown in Figure 19, the
coupling 150 is mounted in the state that it overlaps,
with respect to the direction of the axis L1, with the
drive shaft 180. However, by the pivoting motion of
the coupling s as described above, the coupling 150
can be engaged with the drive shaft 180 in the
overlapping state.

Furthermore, the engaging operation of the
coupling 150 described above can be carried out
regardless of the phase difference between the drive
shaft 180 and the coupling 150. Referring to Figures
11 and 20, this reason will be described. Figure 20 is

a view showing the respective phases of the coupling

150 and the drive shaft 180. Figure 20 (a) is a view



cartridge B, it is inclinable irrespective of the
phase of the devel opnent gear 153 (devel oping roller)

WO 2(Regswiat ess of the phases of the drive shaftPdBOP2asA60822
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‘the coupling 150, the free end position 150Al is

inclinable in a set range of the inclination angle of
the coupling 150 so that it is in the devel oping
roller side beyond the free end 180b3 of the shaft in
the direction of the axis LI. In addition, the range
of shdreingcth@ast obe ablghe offiethencdipl ang 1B Feceeving
that the free end position 150A2 is positioned in the
pi finBrcei Helfhi epreespeetcadh t Aehe ¥ el ehlge 180H3S bFeam
theshaft. Wth such a setting, in response to the
nD%H??nngE%r%?$B%cht?h%h%ag???ﬁb%gBg}r?ﬁEl??e%4enﬂf

poplL S IS0 M U1 LoSPORE g, LI SN ng Sy
b oB5 01D T80 5320k 0P oo

Shl?éf‘@eé?n E %&?. 2Gi(Plre AdePr o LCl AN ?;Pgﬁ&i?dy the

portion contacts to the pin (rotati ce

appl Yi D9 ROF L 00) £182. ch@ bHE: £85€18OWand Nk gure 20
(c) , the projection 15Qd contacts to the free end

Pos b PEcLBOR. 1504t Bspsaset shoxehi stk gur eriZfuded)20 (e is
recei ving surface 15O° contacts to the free end

pod t v Dew 1806w ifgr ther sosee byat heheoftast efidrsertion

bet ween the coupling 150 and the drive shaft 180 at

t he8 @b nendf theunécagvihe sarfacdgeS@E, oppeseoupl eagh

150 is noved so that the axis L2 is substantially
coclix¢nl

As shown in Figure 11, the coupling 150 is
inclinable in all directions relative to the axis Ll
of the developing roller 110. More particularly, the
coupling 150 is revolvable. As shown in Figure 20, for
this reason, in the mounting direction X4 of the
cartridge B, it is inclinable irrespective of the
phase of the development gear 153 (developing roller).
Regardless of the phases of the drive shaft 180 and
the coupling 150, the free end position 150Al1 is
inclinable in a set range of the inclination angle of
the coupling 150 so that it is in the developing
roller side beyond the free end 180b3 ofithe shaft in
the direction of the axis L1. In addition, the range
of the inclination angle of the coupling 150 is set so
that the free end position 150A2 is positioned in the

pin 182 side with respect to the free end 180b3 of the



with the axis LI. Mre particularly, after the
coupling 150 -starts the contact to the drive shaft

wad®/ishig2 cartridge B is noved, until the axi SPCRIP2009/060822
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-revo

beconmes substantially co-axial with the axis LI. And,
in the state in which the axis;4L2 is substantially
co-axial wth the axis LI, the cartridge Bis
positioned in the main assenbly A as descri bed above.
By this, the coupling 150 engages with the drive shaft
18thafvbr e Wpdtht iscgharE e tithera,edes s eFPQn sso e §hehe

free end portion 180b. Therefore, the coupling 150 can
b eneijaiyed QWQ¢ﬁ¢1@Qcﬁfv@h%rﬁﬁﬁtqfﬁg%p$n the free end
182)|rrespect|ve of the phases of the drive shaft 180
arkRP Het Abupt ¢ % Wen olfe%m%daew%fb?rému@@al?g 1%%reCth“

SRR T A IR
t 1

e e S i

T 3 o e o

desi <fdnbeﬂ1 FOYRVEr 20 StHLE the ﬁp&pééflgoriﬁ@e&?gg@ﬂ@o

ve as described above, the pivoting in
digsetion) ofded dtharadhe td ehe pbane(pbt it goniLl 260 Fey

be included. Also in such a case, it results in

r egshl Pohg fsent ide) sist e an Ritgurans20 (ejwn irheishatee 20

of Figure 20 (d) . This applies to the foll ow ng

enmbodi nend sp i) ©stsi @b hes vl seontesct $ bed. the free end
portion 180b. In the case shown in Figure 20 (d), the
receiving surface 150f contacts to the free end
portion 180b. Furthermore, by the contact force
between the coupling 150 and the drive shaft 180 at
the time of mounting the cartridge B, the coupling 150
is moved so that the axis L2 is substantially co-axial
with the axis L1. More particularly, after the
coupling 150 -starts the contact to the drive shaft 180,
the cartridge B is moved, until the axis L2 becomes
substantially co-axial with the axis L1. And, in the
state in which the axis L2 is substantially co—axial
with the axis L1, the cartridge B is positioned in the
main assembly A as described above. By this, the
coupling 150 engages with the drive shaft 180. More
particularly, the recess 150z covers the free end

portion 180b. Therefore, the coupling 150 can be

engaged with the drive shaft 180 (pin 182)



Referring to Figure 21, the rotational force
transmtting operation at the tinme of rotating the

waelewelspsng roller 110 will be described. By tPer/JP2009/060822
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rotational force received fromthe driving source
(motor 186) , the drive shaft 480 rotates with the

gear 181 in the direction X 8 in the Figure. And, the
pin 182 (182al, 182a2) integral with the drive shaft
180 contacts to one of the rotational force receiving
surf eeesect bratdDnthe frhaees eeki Viimgdpbve i onsit 158@] and
to 150e4. More particularly, the pin 182al contacts to
onehofcepel g at POrar flog céeYebePieny 3eRFated 150el to
150e4 . 1n additjon, the pin 182a2 contacts to one of

t hede v Lep bl Te bl receiving surfaces 150el to

150e4. By _t hi h t at | f, ,
shaft 180 1's %R &fe?f{v? e% 5o, 10 ESatirs 280 e gem ds

the ((P:IOng gtgetlx%?%en': 1 %veffo mbI){tt h?eargiggl I?dott_héhe

”95@OYEEQ”) i UH&&@ éﬁ@ cont ﬁlﬁeed
@Q%Q%el% ﬁg y

prreni gear e ro atio

foggedégcffgbgréggvéhaft 180 |s transn1tted to the
devel oping roller 110 through the coupling 150, the

pin 155, trhe thevelapranneaear thed.cadrd whkecdewel epiurd ing
roller flange 151. By this, the developing roller 110

|51$@tp¢e@tsIﬁnaGM¢tprmne|@fthﬁer@m@étonﬁltm@r@EBW1ng of

transmtting angul ar position, the free end portion

15Bhguse cONt axs eded¢w ddiecr Boed vi pwawdmces i@ .thand,
coupling 150 can also revolve as described above, the
pivoting in the direction other than the in of plane
of Figure 20 may be included. Also in such a case, it
results in reaching, from the state of Figure 20 (a),
the state of Figure 20 (d). This applies to the
following embodiments unless otherwise described.

Referring to Figure 21, the rotational force

transmitting operation at the time of rotating the
developing roller 110 will be described. By the
rotational force received from the driving source
(motor 186), the drive shaft 180 rotates with the gear
181 in the direction X8 in the Figure. And, the pin
182 (182al, 182a2) integral with the drive shaft 180
contacts to one of the rotatiohal force receiving
surfaces (rotational force receiving portions) 150el

to 150e4. More particularly, the pin 182al contacts to

one of the rotational force receiving surfaces 150el



the free end portion (positioning portion) 180b of the
drive shaft 180 is contacted to the receiving surface

W@ pwptisas2 t 0 be positioned) 150G, By this, thePCDIRR0INFH0822
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150 is, in the state of hangi ng over the drive shaft
180, positioned relative to thg drive shaft 180 (19d
of Figures) . Here, in this enbodinent, the devel opi ng
roller 110 is positioned relative to the

phot osensitive drum 107 through a spacer nenmber. On

t heo corledr y Int kelddrtilve s tdfet P80 lise a@osiantaedd ite one
side plate of the main assenbly A or the like. In
otdertprirtatenaki 5erce sreeri vivmhettifrerghl 3¢l to
phot osensitive drumto the axis L3. For this reason,

t he? A ren&iYordIL St ot drearkOd teivdie it & Bécord IHrgérive
IS % S TR TS o Wi ey fF {8 Foeate
i ncl ini i ght_ d th | i

or 19 hE P10 Pha PSR Ror kP Rl BARA FEDe cpe

Casgup 1 f1e; COUPL 1010 180, Cask T OLAL & yh Lhputo Appl vi ng the

| arg tothe d opment gear (devel opi ng

rof L 8 srdili®) i b d hei g j Ve shiad ted@01 1 QT 1M Sok €3SOL. to
g

at the tine t he assenbling nounting of the drive

shafd dS8Ephshdie sleyel pps ng Byoldrars, 1k thtational

devel oping cartridge) , the accuracy required to the

PO ¢ nd Hgtlaslj disi venshean &0 reslucesh sriheted ot e, thde

assenbling operativity can be inproved. This is one of

t hie welvamirag ekl ef f L@ sthrough the coupling 150, the
pin 155, the development gear 153, and the developing
roller flange 151. By this, the developing roller 110
is rotated.

In addition, in the rotational force
transmitting angular position, the free end portion
153b is contacted to the receiving surface 150i. And,
the free end portion (positioning portion) 180b of the
drive shaft 180 is contacted to the receiving surface
(portion to be positioned) 150f. By this, the coupling
150 is, in the state of hanging over the drive shaft
180, positioned relative to the drive shaft 180 (19d
of Figures).

Here, in this embodiment, the developing roller
110 is positioned relative to the photosensitive drum
107 through a spacer member. On the contrary, the

drive shaft 180 is positioned in the side plate of the

main assembly A or the like. In other words, the axis



according to an enbodi nent of the present invention in
addition to the effects descri bed above as the effect

w@boobh&11pr esent i nvention. In addition, as it PEEIJIREE60822
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described with Figure 14, the drive shaft 180 and the
gear 181 are positioned, with fespect to the

di anetrical direction and the axial direction, in the
predet erm ned position (nmounting portion 130a) of the
main assenbly A . In addition, the cartridge B is

pdsi ti®reos i tol oredt § mgoper tilon A3z sensiesTve béddum to
above. And, the drive shaft 180 positioned in the
moltre i Al ok i o or30A isnd eEsedar thhied gerensdsingloned i n
the nounting portion 130a are coupled with each ot her,
byt @ Her | F A5 MReerdubt TIRy: 15098 Ifiehgdiice axis
pivotable relatjve to the devel opi roller, 110).

TR A o PGt Tob el HEREs | DElh Hotel (et sial Bt tden

the drj haft 180 iti din.th det i d
T b and Sstod Bste T o i 3 rd LaH

P SSELELT 066, BARLLAR. 140, S0 pLLSBL 190, popeh e

the totational even

 oht ot % ) b ; =vel
‘;“I;':gé‘%?tl%%ﬂagfdf&ﬁé/é? IEQML XIS It REWREL o NG AN Idd B ing

and the developing roller 110, the coupling

1505 amad ransdid hensot athOn@ nd ofie€ 58P hl ¥ag Thé Sthe

is also one of the effects of the present enbodi nent
aCLOv &l dlemd ot tdea PrESENIdéVWEMNb i 06 . rdhBe£0oUpd ) ngnd Sbhe

contacts to the drive shaft 180. By this, it has been

descrvdeshd fiat1@he ¢auplthig reason, at the time of the
assembling mounting of the drive shaft 180 and the
developing roller 110 (the developing cartridge), the
accuracy réquired.to the positioning adjustment can be
reduced. Therefore, the assembling operativity can be
improved.

This is one of the advantageous effects
according to an embodiment of the present invention in
addition to the effects described above as the effect
of the present invention.

In addition, as it has been described with
Figure 14, the drive shaft 180 and the gear'18l are
positioned, with respect to the diametrical direction
and the axial direction, in the predetermined position
(mounting portion 130a) of the main assembly A. In
addition, the cartridge B is positioned to mounting
portion 130a as described above. And, the drive shaft

180 positioned in the mounting portion 130a and the



150 swings to the rotational force transmtting
angul ar position fromthe pre-engagenent angul ar

w@omptisasy but this is not inevitable. For exabP@i/a220e0060822
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abutting portion as the main assenbly side engagi ng
portion may be provided in thegposition other than the
drive shaft of the main assenbly. And, in the nounting
process of the cartridge B, after the free end
position 150A passes by the free end 180b3 of the
draaset isibfd ,B pgairti afedt aupl iy b t(ioay twedgieorsi dda
contact portion) contacts to the abutting portion. By
t s aduplopliptitty eadeiodset ey fdreecduptieg 150. The
swi ngi ngdi rections (pivoting direction) and it

Svi sl {1 vb'i%)l%oswmaktlﬁe Riveatabl e srelastemtialtlye
coaxial with the axis L3 . In other words, any other
néﬁ}‘ée]a‘?%‘-%a?ﬂjelﬁq ]t]hqs) axiTderefogeapias hdshEesHe

t ant th th L3 |
L %c?‘r&'ac#a%e FRr ol T DT o A 180

cartrld dse i ng operati.on bet
c Iéen% ]tﬁltv s%ra‘gf %dn opeCPaQCfsolntJf%r% ?r\{@i nge out

S?éa*e#gag.%ge% iS40 S Prdd e GRELAA Bl ion,
,ﬂiﬁé" cﬂ.ga tf‘ﬁ) & r‘dﬂﬂ?srﬁtf raa tf@té’@iéhélﬁsj%%é’ A
wll be escrl

bed. Figure 22 is a sectional view, as

. Sesﬁﬁbcft[l’glé? bellpwoeherheorals) 2se@minen AS sINQME ideviation

Fi gure at the tinme of dlsnDuntlng fromthe main
asserdl y etwddie ed tdi dgend disa £ ST@uNdedl the t he
di rection perpendicular to the
developing roller 110, the coupling 150 can transmit
the rotational force smoothly.
This is also one of the effects of the present
embodiment according to the present invention.
The coupling 150 contacts to the drive shaft
180. By this, it has been described that the coupling
150 swings to the rotational force transmitting
angular position from the pre-engagement angular
position, but this is not inevitable. For example, an
abutting portion as the main assembly side enéaging
portion may be provided in the position other than the
drive shaft of the main assembly. And, in the mounting
process of the cartridge B, after the free end
position 150A1 passes by the free end 180b3 of the
drive shaft, a part of coupling 150 (cartridge side

contact portion) contacts to the abutting portion. By

this, the coupling receives the force in the swinging



direction substantially to the axis L3 (direction of
the arrow X6) . In the state that the devel opnent gear

waz®ofisiasel opi ng roller 110) does not rotate, PCEHIERIS060822
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L2 of the coupling 150 is substantially co-axi al
relative to the axis LI in thegotational force
transmtting angul ar position (Figure 22 (a)). And, in
response to the user taking the cartridge B out of the
nmounting portion 130a, the devel opnent gear 153 noves

i rdirecikiecnut (R vetinorddaciwiem) ¢ hendart rédyeds .

And, thereceiving surface 150 or the projection 15Cd
WhiRHVGsS | 8¢ hehdlpstheaaf e’ de? of s t iebToupt i dhl 1 5er ek il
respect to the take-qut direction X 6 contacts to at

| e5skh (e 13%6ES it pdit iOGh T8 0P 16K 1t REYd QA E s SR SL§F €
bOUTHRTT o' et 131D Thet Tigdh | Rard SRR TRET LSRELBLLY
T b ST AR R S0ubt 1Tt T e
(ARt A 0P e [P e of the
nmounting of the cartridge B . By the operation taking

the cartridge B out of the main assenbly A, the
coupd j ngi 584 i B VEsk ¥t 1 6n thet wpst r eamp Bike dneedende

portion 150 A 3 wth respect to the take-out direction

X6sleofit agnd dpetdnei dm efoenth jpimd | out 180bt ridgeror e

detail, the coupling 150 nakes the followi ng notion in

response Refieheimgyéwentgofret BE, cdaher iogge aB ijom tfoee
disengaging the coupling 150 from the drive shaft 180
In taking out the cartridge B from the main assembly A
will be described. Figure 22 is a sectional view, as
seen from below of the main assembly.

As shown in Figure 22, at the time of
dismounting from the main assembly A, the cartridge B
is dismounted in the direction perpendicular to the
direction substantially to the axis L3 (direction of
the arrow Xo0).

In the state that the development gear 153
(developing roller 110) does not rotate, the axis L2
of the coupling 150 is substantially co-axial relative
to the axis L1 in the rotational force transmitting
angular position (Figure 22 (a)). And, in response to
the user taking the cartridge B out of the mounting

portion 130a, the development gear 153 moves in a

take-out direction X6 with the cartridge B. And, the



take-out direction X6. Mdrre particularly, while a part
of coupling 150 (receiving surface 15O° and/ or

w@e@pastiBon 150d) which is the cartridge side PORIR009/060822
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portion contacts to the main assenbly side engagi ng
portion (drive shaft 180 and/ay pin 182) the coupling
150 i s noved. And, in the disengagi ng angul ar

position, the axis L2 inclines until the free end
portion 150 A 3 reaches the free end 180b3 (Figure 22
(cyegeiving swridce BIGE O thee cRUP ¢ @lgl A% 01 $@d paltsel is
by the drive shaft 180, and while contacting to the
frive &R uBdbRein i deryhgelRe fFonRt hed diPVevshaf Feamect

(Figure 22 (d) ). Thereafter, the cartridge B js taken
out® of% h%a’%%T‘hu%sgbﬁ%?Ele %9 oTiFHE RS pi C%EsieaSt the

it th [ d Lb it b,
PR S et 17 DR Appar BT 97 0 L REA or B30I h-oure
d | ptyon,, t e .qf ;t - ;
ooyt B Toratl e R i 42 SO REEIY P e
e kR ) P or BN Ble BPF e dReoare 1

di JERSEONG £0! eF 8gEe 052 t 18 par tihe ali A itddme fofc Hhe

engagenent of the coupling, the free end position (a
parhcDin£OLUEh | $182 2600 £ 1E50A co@P] PAGS1 AG SUS eethy Hymé hes
free end portion 180b3 in the pre-engagenent angul ar
poshé i el Tl 15g | $1 becalse, of Nnthdecouet emgagedrebpre-—
angul ar position, the gap is between the coupling 150
anehgdgenere @ngubor tposl UBODE £ Fi gue etiBe (b §he On
the contrary, at the tinme of the coupling

di BewRakjedrept  the cartridge B. By the operation taking

the cartridge B out of the main assembly A, the
coupling 150 is moved while the upstream side free end
portion 150 A3 with respect to the take-out direction
X6 contacts to the free end portion 180b. In more
detail, the coupling 150 makes the following motion in
response to the movement of the cartridge B in the
take-out direction X6. More particularly, while a part
of coupling 150 (receiving surface 150f and/or
projection 150d) which is the cartridge side contact
portion contacts to the main assembly side engaging
portion (drive shaft 180 and/or pin 182) the coupling
150 is moved. And, in the disengaging angular position,
the axis L2 inclines until the free end portion 150 A3
reaches the free end 180b3 (Figure 22 (c)). And, in
this state, the coupling 150 is passed by the drive

shaft 180, and while contacting to the free end 180b3,



the axis L2 inclines toward the di sengagi ng angul ar
position in interrelation with the renoval of the

w@2amvnsdge B . For this reason, the free end pRCT/iIR09/060822
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150 A3 of the coupling 150 is along the free end
portion 180b3. In other words,git he upstream si de of
the coupling 150 with respect to the cartridge
take-out direction Xb and the free end portion 180b of
the drive shaft 180 are substantially in the sane

post t dbpeifFrges ef pom( the) drTHer eheaifd, 1Bie Ehgluereat?a hed) ) .
preengagenent angul ar position relative to the axis LI
| sTRepRR T Edmn e ampielddc thel i SehgagPny @hgubarmain
position relative to the axis LI. In addition,

i FFTARPIY t tHECRA et IR dP ECEHRS caPRP T HER BFP8 hdaint ed

to th ' nbly A, .th tridge B be tak
OB B e BT 1 BRSURBTY 2T (T ESpeEtTVES of /the phases
of the coupl 191150 and LG bi 482, AS s, fgep

descri bed hereinbe the state that

C S e i p
CULILIS Boh BB 4001 D% e aBETbhYa dune B PRKLy Bl
OP%&&EPOIQ“ FETL{ PPt o thige repDying diregthOp ¢h8ni dhe
behind the drive shaft 180 (Figure 19 (d)"). And, in

di siPLat b NGt hded Loeh §a§loeg Bahg@nm £ heo Bt NoRssedt yvé to

the coupling 150 nakes the following notion. In

r espoNsei § OL DVIiBYg tiHies ,cant rdodga d@ dat itdre off riget | on

substantially perpendicular to the axis LI, the

codiphémgi 50l | 5o hewance nef | tleel parthe @t selmgagimg of the
engagement of the coupling, the free end position (a
part of coupling 150) 150A1 can pass assuredly by the
free end portion 180b3 in the pre-engagement angular
position. This is because, in the pre-engagement
angular position, the gap is between the coupling 150
and the free end portion 180b3 (Figure 19 (b)). On the
contrary, at the time of the coupling disengagement,
the axis L2 inclines toward the disengaging angular
position in interrelation with the removal of the
cartridge B. For this reason, the free end portion 150
A3 of the coupling 150 is along the free end portion
180b3. In other words, the upstream side of the
coupling 150 with respect to the cartridge take-out
direction X6 and the free end portion 180b of the
drive shaft 180 are substantially in the same position

(Figure 22 (c)). Therefore, the angle at the pre-

engagement angular position relative to the axis L1 is



angul ar position fromthe rotational force
transmtting angul ar position so that a part of
w@owwphsnge 150 (free end position 150Al) circunEenirR0e41s0822
drive shaft 180. In the state in which the cartridge B
I's mounted to the main assenblgg A the coupling 150
receives the rotational force fromthe drive shaft 180
in the rotational force transmtting angul ar position
of the coupling 150 to rotate. More particularly, the
r otatgeonathdroridee taragiseri att i the abigpragaposd tampelar an
angul ar position for transmtting the rotational
f craeftoron ofakdhigre Heo ddveldpisighbol |l er 110 to the
devel oping roller 110. Figure_ 21 shows the state that
t he coupl &ﬁgail%tll§nvnstlﬁ‘éllaétl§t ten&her 6pe€ where the

transmt angul ar itio The, pre-en
A LR ] | 1 ORI (ot A 13 THe Bl e
position of the c 150 reI tive to.the axi.s, Ll

> |dn%aerd S %e?aor} gg%)he A RUpT g 150 ediage s S TP the
0
o OB AP UG AT ot cocd 4o

angul afgposi tion relative to the axis LI at which the
downstream side free end portion 150A of the coupling

150 can passhh¥ bBendueversbhabt ht8QinbelrbenDunt ithg
direction of the cartridge B . The di sengagi ng angul ar

posidtontigft titee capt i T is dde Ergtharmpdsi s odmbly
of the coupling 150 relative to the axis LI when the
10 cupla nppds0of coupling 150 (free end position 150Al1) as
seen in the opposite direction to the removing
direction X6 is behind the drive shaft 180 (Figure 19
(d)). And, in dismounting the cartridge B from the
main assembly A the coﬁpling 150 makes the following
15 motion. In response to moving the cartridge B in the
direction substantially perpendicular to the axis L1,
the coupling 150 is moved inclined to the disengaging
angular position from the rotational force
transmitting angular position so that a part of
20 coupling 150 (free end position 150Al1) circumvents the
drive shaft 180. In the state in which the cartridge B
is mounted to the main assembly A the coupling 150
receives the rotational force from the drive shaft 180
in the rotational force transmitting angular position
25 of the coupling 150 to rotate. More particularly, the

rotational force transmitting angular position is an

angular position for transmitting the rotational force



di sengages fromthe drive shaft 180 in the case where
the cartridge B is renoved fromthe main assenbly A .

woRwe/1pEsL i cul arly, as shown in Figure 22, it PGI/alr2009/060822
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angul ar position relative to the axis LI at which the
free end portion 150 A 3 of thg coupling 150 can pass
by the drive shaft 180 in the renoving direction of
the cartridge B . In the pre-engagenent angul ar
position or the disengagi ng angul ar position, an angle
QE petweet ihe wxe sdéve boplindierakisr L1100 @ger t han
an angle gl between the axis L2 and the axis LI in the
r aleie lorraing orekler ahkin t gy rangdl showssithieostafise that

%gf gl is, preferably zer 0. However, according to

15G 1§ hich aHef erQffa f komR) obPEEDrox. 15

de rees, the snnoth transn]sslon of the rotationa

TR T AR P SR qu%gﬁﬁﬂeferable that the angle

20-60 d b d
%'eisnﬁgf IPs plrﬁéeeaa%?ree ghGuias. Fosd cdRhs b Bhe

R A
the st at J@fvé nedines. a@stﬂ%%rﬁ%%ﬁ@&' 3P0 ke

overl apping wt Ive sh 180 wth

i@ i%e &h%?géé Opi e {He @ Pe Ldn£an p@o at the
dlsengaged fromthe drive shaft 180. Mire

paf ine W ABrmdunt g ceatid régger Bigs Bovedchd hmden assembly

direction substantially perpendicular to the axi al

dix ectMoae p&rafiddieardni,vet is an angular position
relative to the axis L1 at which the downstream side
free end portion 150A1 of the coupling 150 can pass by
the drive shaft 180 in the mounting direction of the
cartridge B.

The disengaging angular position of the
coupling 150 is the angular position of the coupling
150 relative to the axis L1 when the coupling 150
disengages from the drive shaft 180 in the case where
the cartridge B is removed from the main assembly A.
More particularly, as shown in Figure 22, it is an
angular position relative to the axis L1l at which the
free end portion 150 A3 of the coupling 150 can pass
by the drive shaft 180 in the removing direction of
the cartridge B.

In the pre-engagement angular position or the
disengaging angular position, an angle 82 between the

axis L2 and the axis L1 is larger than an angle 61



shaft 180. By this, the coupling 150 of the state of
covering the drive shaft 180 can be di sengaged from

wao b@odsitge shaft 180. In the foregoing descri ppCDIR20097060822
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interrelation with the cartridge B noving in the
take-out renoving direction Xda, the receiving surface
150 or the projection 15Gd of the coupling 150
contacts to the free end portion 180b. By this, the
axis L2 starts the inclination (novenent) to the
upsetrezan silte awish kaspedtthe akes tlakelinuthei retatbenal
However, in thisenbodinent, this is not inevitable.
Fofoesﬁn?ﬁ@srel%%#mtweum BRS ity ed o andte tHe 15
urging force (elastic force) I|ed beforehand to

t et Rt FREm 25 5R- of! %?é’%u;ﬁqwgtp p?éf&%O%ﬂent
the ke- out d| cli n resg n e to th

SRS Lot s e pob ok B (St eed orihe

relatlve to t he. coup lin e_axi L r t he
ot SRR £t d%m%t;-l@%rﬁét%%l%%k foftds (e

t ti (:t t)

33%2%&56 5T fred ond Heang hrd e Codgld ng 750"
di seneages,d Lo dderded ve shaft 180. I'n other wor ds,

the coupling can be di sengaged fromthe drive shaft

180, wit haut hhRepeent aelsdraberehelrbe niRrForegmehe t h
respect to the take-out direction of the coupling 150)

r ecehpyl Ny sik fracen 1S sortipa o] eetioni ASThante t hel it Eee

end portion 180b. Therefore, if the axis L2 can be

i nicd | vieel axii s Ntler r Hnat,i dm widdpdrise ttak e-heutreaperiatd on
operation of the cartridge B, the coupling 150
inclines. By this, the coupling 150 in the state of
overlapping with the drive shaft 180 with respect to
the direction of the axis L1 can be disengaged from
the drive shaft 180. More particularly, the cartridge
B is moved in the direction substantially
perpendicular to the axial direction L3 of the drive
shaft 180. By this, the coupling 150 of the state of
covering the drive shaft 180 can be disengaged from
the drive shaft 180.

In the foregoing description, in interrelation
with the cartridge B moving in the take-out removing
direction X6, the receiving surface 150f or the
projection 150d of the coupling 150 contacts to the
free end portion 180b. By this, the axis L2 starts the

inclination (movement) to the upstream side with

respect to the take-out direction. However, in this



of the cartridge B, any structure can be applied. By
the tine i medi ately before the coupling 150 is

worpwatied3z o the drive shaft 180, the driven poPCT/@ireoeh060822
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the coupling 150 is inclined toward the downstream
side with respect to the nountdsng direction. In other
wor ds, the coupling 150 is noved to the pre-engagenent
angul ar position beforehand. The pivoting in the plane
of the sheet of the drawing of Figure 22 has been
destrodizvenbut thishelis evot uiheni halylde iBudt wedple, a
simlarly to the case of Figure 19 . As has been
deslterydledr qaray npeforrloyd@ axishab bhetwegtoapfPhge
150 can incline in all directions relative to the axis
LI %Jfawec d%%wp i by Pl epd 1RoforelyRRe 4Q)the ppgtream

parti cul Xi S is,inclinable in
it " a5 %%gtﬁéoaw%wesnzﬁ%v%? B¢ rokerqe

| 150, h L2
(gf I n%‘r%nt i reté’ﬁfl ;%{ gretsr%’ln%r e ecf encr Ceﬁ@%’reg‘nggr}t 9 Hi%
d 0, |
O EEEH LG EL B RCUEERS APOFee Dl O Pyl el .“38 he

CieGuaf eneni@l did e&ii@”LzV!EQr@é‘CJE'hémlf?E?{‘hé‘Qlor‘{m%‘

the axis L2 incline relative to the axis ,

coptpd | HwlSOr&Ean HEAE oaaﬁﬁedré%»]@c@l t@hthéieﬂéﬁé—@@@lﬂ
the axis L2 even in the case ere it cannot incline

t odi hecpiedet efiani medemagt . | imearinee Bnd Mis) ANasses

coupling 150 can incline to the predeterm ned angl e.
by the free end 180b3, and the coupling 150 disengages
from the drive shaft 180. 1In other words, the coupling
can be disengaged from the drive shaft 180, without
the contact between the upstream (with respect to the
take-out direction of the coupling 150) receiving
surface 150f or projection 150d and the free end
portion 180b. Therefore, if the axis L2 can be
inclined in interrelation with the take-out operation
of the cartridge B, any structure can be applied.

By the time immediately before the coupling 150
is mounted to the drive shaft 180, the driven portion
of the coupling 150 is inclined toward the downstream
side with respect to the mounting direction. In other
words, the coupling 150 is moved to the pre-engagement
angular position beforehand.

The pivoting in the plane of the sheet of the
drawing of Figure 22 has been described, but, the

revolution may be included, similarly to the case of



In other words, the amount of the play in the
rotational direction of the opening 150y can be

w@edoeasyas properly if necessary. In this mannePCT/iIe09/060822
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coupling 150 is revol vabl e (swi ngable) over the
full-circunference thereof subgtantially relative to

the axis LI of the developing roller 110. Mre
particularly, the coupling 150 is pivotable
substantially over the fullcircunference thereof
refisgune 19. the developing roller 110.As will be
apparent fromthe foregoing description, the coupling
150 i s redel habl @e§@b§1e§|¢ﬁfulaﬁriyhW@ﬂnbﬁéore, the axis L2
full-circunference thereof relative to the axis, LIl.

He? e, B eCreRbIRA | PO ofan hJe“%]oUbéFltf@ CTINRECE R I AN

that the coupling itself ates about the axi 2
TS e B #ebhelt ot T SREF | HRadater T1o
b@tes aSg t the axis LI of the developing roller
“it does not exclude that the coupling

150 tsel t h f
150 1 sel fui 19 | S RhguEA e B 5,02 1 WA hR10RaBhe in

paér'i%ccﬂlaééélloﬁ hPefaQHP\lré NS 11,519e ' e§xf§vﬂi Vakﬁo%le%%rt haats for

in the state of positioning the devel oping rol ler 110
sige ershofidde1 s ving pord ion 150o0mdbes sxi51§-2,

the free end of the driven side 150a draws a circle

havi i ddie]l € eniega £ hereof tion phedexétmiRed angle in any
direction over 360 degrees range. In this case, for
example the opening 150g is more widely formed in the
circumferential direction. With such an opening, when
the axis L2 incline relative to the axis L1, the
coupling 150 can be rotated to a slight degree about
the axis L2 even in the case where it cannot incline
to the predetermined angle linearly. By this, the
coupling 150 can incline to the predetermined angle.
In other words, the amount of the play in the
rotational direction of the opening 150g can be
selected properly if necessary.

In this mannef, the coupling 150 is revolvable
(swingable) over the full-circumference thereof
substantially relative to the axis Ll of the
developing roller 110. More particularly, the coupling
150 is pivotable substantially over the full-
circumference thereof relative to the developing

roller 110.
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In addition, the coupling 150 is provided to the end
of the developing roller 110 pivotably substantially

the coupling 150 can be snoothly pivoted between the
pre-engagenent angul ar positiap® the rotational force
transmtting angul ar position, and the di sengagi ng
angul ar position. Here, the pivotability substantially
inall directions is as follows. Mre particularly,
when t he Bsewiddubes appareartt firdge tBet ¢ otrlegormion
assenbly A ,the coupling 150 can pivot to the

r it ¢ bl 1i9tr cene regiavd 119 nhd @nl B8 Vepbsaklen
irrespective of the stoppage. phase of the drive shaft
1892 R TH- Fas Y HeVe bt Bl e ohal L 7ot EeURbPI§TFY Porieoh.

In dition, en the r disnmounts the cartridge B
fr%éﬁ%?ﬁy?mﬁ%wggiéﬁ%}iqif; the coupling 150 can pi vot

Lo, !ne 1 56020100 A0phglc 00ELl 00! LEeRRsl Y8 nor

the stopp rive sha

ragr?% 15 QE‘ME# h@rl&o&lﬂ%%%ﬁ#SPtQ@fftpﬁ%ﬁg? B%g\qgg?ﬂ%]g?xis

i onal force tting por

exgiIPb ) the 8 S NENE OLiRLE ORGAn & OF 6£r LEROSIALT Bfed axis
portion (rotational force transmtting surface 153hl

15302 o f £ e £XPh€) t WD £01 & S11 No ENElRFedBRE 1 ¥bitlg t R6l1er
rotational force transmitting portion so that it is

i nTl10 nallovesagast dnt idaldsy rigt aldcldides atHaans Heelcatuple i
the axis LI. In this manner,
150 itself rotates about the axis L2 in the range of
the play or the gap provided positively.

More particularly, the coupling 150 is
revolvable so that in the state of positioning the
developing roller 110 side end of theAdriVing portion
150b on the axis 1.2, the free end of the driven side
150a draws a circle having the center thereof on the
axis L2. .

In addition, the coupling 150 is provided to
the end of the developing roller 110 pivotably
substantially in all directions relative to the axis
L1. By thié, the coupling 150 can be smoothly pivoted
between the pre-engagement angular position, the
rotational force transmitting angular position, and
the disengaging angular position.

Here, the pivotability substantially in all

directions is as follows. More particularly, when the

user mounts the cartridge B to the main assembly A,

ByPCT1iE2009/060822



the coupling 150 is nounted to the end of the
devel oping roller 110. Therefore, the coupling 150 is

WO pwbitsiabt e substantially in all directions rePGI/IR200Y 0822
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the axis LI. A s has been described hereinbefore the
coupling of the present enbodiggent is nounted so that
the axis L2 thereof can incline nove in any direction
relative to the axis LI of the developing roller 110.
Here, the inclination (nmovenent) includes the

pitiot igmptiteg sMihgiary,piamt tte e of elitd orerkels ciré el
above, for exanple .Referring to Figures 23 - 24, a
ol 311 WYL tebddrep | an B 3 th @ 0Pl ATh gt Wi $ P et e < ff e
Figure 23 shows a first nodified exanple. A drivin

pOTIGRRRIA SR of ddipIdng e R +H) wvhnigeh fhay the
exanpl e has the expandi ng shape simlarly to a driven
Or Rt 00 O o O DD D 1 1153 15 pr ovi ded

co-axially wi th.the devel gpi raoller. The ment
shaft 115 nhsggétcéPPcuf’gF“gEF%nﬁgﬁérfjiléﬁ‘o ng\é%%ﬁd i t

shaft 1. Fcol tmtpor £1 1532, “ar
e BT TR e P e e chfnd "0

CQl UM RASE Q) tlfiléi?z@ige%gaig&e@g g PrEsssdd 11419,

bonding, insert nolding,~ and so on, to an engaging
port hedpft Bradayvel o g dld & dladwef unshawi)ve dhHaft

this, the devel opnent shaft 1153 transmts the

ratggj onal force fromthe main assenbly A to the

devel oping roller 110 through the coupling 1150 as

mALI be déscedbéediberechaf tenplThg dbOchkar the gap
between the rotational force transmitting portion (pin
155, for example), and the rotational force
transmitted portion (rotational force transmitting
surface 153hl, 153h2, for example) which is in
engagement with the rotational force transmitting
portion so that it is inclinable substantially in all
directions relative to the axis Ll1. In this manner,
the coupling 150 is mounted to the end of the
developing roller 110. Therefore, the coupling 150 is
inclinable substantially in all directions relative to
the axis L1. As has been described hereinbefore the
coupling of the present embodiment is mounted so that
the axis L2 thereof can incline move in any direction
relative to the axis L1 of the developing roller 110.
Here, the inclination (movement) includes the pivoting,

the swinging, and the revolution described above, for

example.



col um portion 1153a thereof is provided with a free
end portion 1153b. The free end portion 1153b has a

w@pivensaatl configuration so that when the axi SPCRIRX09/060822
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the coupling 1150 inclines, it can incline snoothly.
In the nei ghborhood of a free @nd of the devel opnent
shaft 1153, in order to receive the rotational force
fromthe coupling 1150, the drive transni ssion pin
(rotational force transmtting portion, rotationa
force rec&afiony ipgr ticom)idlss éd endd /i i ttvedidiirestt i on
crossin% w th an axis LI of the devel opment shaft
158zgRelei af 1488 couphdiegoViketae, dapdrikedi xed by the
press-fitting, bonding, and so on relative to the
devel opmedtt BHES 231 B5PWsTRe Idtt Md tH&GEF*aMRL e A

ittt h ition that.th ti.opal
FORELYH ROt PARGHPE b1o00: PECt] GHUeh b8g1 AUSW PR FRLSaxi s
LI of . | ft. 153 (devel opi | Ler.11
prufat BEYY. SPERRLe A5, R usPRHEL O ek, St FARLY e

cent ?h%nt%ﬁﬁ?ﬁﬁgg@m ] gir’éx}'é%ﬁt t&?alfl%olal%% is

devel opnent” sha The I ven ‘portion

ther&QURLE NG, 11292 hag %E@hcgﬂéiSéﬁéibﬁﬂn%h§o§§€?.as
the configuration described above, and therefore, the

descri pti ahd Q@ td@ftOrshd P15 3 Yha A PEHUIG T

1150Qg is provided with a rotational force transmtting

sucbaaen (potraibonal 5B8ay cendir absnast angipaeteondpptdLl . 5-

In the state of the coupling is set in the cartridge B

, abmopeni ogndifd@tation of the material, the load, and
the spacing. The circular column portion 1153a is
fixed, by press-fitting, bonding, insert molding, and
so on, to an engaging portion of a developing roller
fiange (unshown). By this, the development shaft 1153
transmits the rotational force from the main assembly
A to the developing roller 110 through the coupling
1150 as will be described hereinafter. The circular
column portion 1153a thereof is provided with a free
end portion 1153b. The free end portion 1153b has a
spherical configuration so that when the axis L2 of
the coupling 1150 inclines, it can incline smoothly.
In the neighborhood of a free end of the development
shaft 1153, in order to receive the rotational force
from the coupling 1150, the drive transmission pin
(rotational force transmitting portion, rotational

force receiving portion) 1155 extends in the direction

crossing with an axis L1 of the development shaft 153.



has a coni cal shape as an expanded part which expands
toward the side which has the devel opnent shaft 153.

w®goovhe11epupl i ng 1150 rotating, the rotational PEDIR2009/060822
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transmtting surface 115G pushes the pin 1155 to
transmt the rotational force 4o the devel oping roller
110. By this, irrespective of the rotational phase of
the developing roller 110 in the cartridge B, the
coupling 1150 can pivot (nove) between the rotationa
force trafbemi ptinnglahgulsamagesiotfi owtatlhe apdedsgageseniby
angul ar position, and the disengagi ng angul ar position
r efhg iRee 3o FHet G s RN RRo AN BeF P Ppr B EnE B bio t Hee
free end portion of the devel opnment shaft 1153. In the

i 1928t tereRn excil e, L1 r 66 RO S dbeTprSomays be
provided wth a stand-by openi ng 115 11504l ,
by Lt el S AT iy HASBE T it bt of et fonal
deyel opnent. shaft. 11 .fhat. the pin 1155 | .
o T A g et o re RS e s a7
t 0 i ' h

51 QPENGE IS, G L5002 |Sebrg5Lnd N E e oubpy.
r Oﬁﬁéf@f%léﬂhaf'@ sdhe develapi nge robheri 140 Lnrthee
cartridge , the coupling 1150 is pivotable (novable)

betueesr the t10d ationadnd ossec 1saNENS 3% i g amgul ar
position and the pre-engagenent angul ar position (or

t hee vk senEagt nghafgul B53 posi tion) , wi thout being

prevented by the pin 1155. And, the rotational force

transm ttiThg swifeceportion 1150a of the coupling 1150
has the configuration the same as the configuration
described above, and therefore, the description is
omitted for simplicity.

An opening 1150g is provided with a rotational
force transmitting surface (rotational force
transmitting portion) 1150i. In the state of the
coupling is set in the cartridge B, an opening 11501
has a conical shape as an expanded part which expands
toward the side which has the development shaft 153.
By the coupling 1150 rotating, the rotational force
transmitting surface 11501 pushes the pin 1155 to
transmit the rotational force to the developing roller
110.

By this, irrespective of the rotational phase
of the developing roller 110 in the cartridge B, the

coupling 1150 can pivot {(move) between the rotational

force transmitting angular position, the pre-



115G pushes the pin 1155 by the rotation of the
coupling 1150 to transmt the rotational force to the

walewehspsng rol ler 110. Referring to Fi gure 24PCEJIP2009/060822
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second nodi fied exanple will be described. In the

enbodi nents descri bed above, tde driving shaft

recei ving surface or the devel opi ng shaft receiving
surface of coupling is conical. In this enbodi nment,

the different configuration is enployed. A coupllng
1241500 GeTeRmt | AN G0 bR ePQs Ut her, t dkdehie ndpaengaging
simlarly to the coupling 150 shown in Figure 6 .
pa@@g%bﬁ%r9981¥h%nc@%bﬁth@@19qs@h%a%XhSd¥?v%ht%%v¥|%%lng

12150a for rece|V|n the rotatiopal rce from
dr%%‘f%rh%?? BBothe %.%@gp%?ﬁbﬁnl% 5%ef%?ve10pment

%?asﬁ”fn&igﬂﬁ’, g R e AT R or ey S &ﬁgﬁ@g
(AR SR ot o n
drn/w 99150(211 121500, ar e . \eoggg \é‘qémlasdj“é’%cﬁﬂ?cféd

i nsertion opehing 121 On1mh|c S tomar t he

driyecsdadévd 8 ﬁ@ﬁ@téN§fE011®§ 8%i enke end in 1155 is
devel opment shaft insertion opening 12150v ch

expasesyé@warh dtiﬁ@ Eoskei 64 | D504 1 her deved @pnenlthes haifde of

153, respectively ( Figure 24 (b) ). The opening

1248 padi hdel bpedyi hgod 21b8WgZohst i ngert tieaexpaadedter

parts. The opening 12150m and the opening 12150v is
diameter of the pin 1155. By this, irrespective of the
rotational phase of the developing roller 110 in the
cartridge B, the coupling 1150 is pivotable (movable)
between the rotational force transmitting angular
position and the pre-engagement angular position (or
the disengaging angular position), without being
prevented by the pin 1155.

And, the rotational force transmitting surface
1150i pushes the pin 1155 by the rotation of the
coupling 1150 to transmit the rotational force to the
developing roller 110. |

Referring to Figure 24, a second modified
example will be described.

In the embodiments described above, the driving
shaft receiving surface or the developing shaft
receiving surface of coupling is conical. 1In this

embodiment, the different configuration is employed.

A coupling 12150 shown in Figure 24 has three



constituted by the horn-like driving shaft receiving
surface 12150f and the devel opi ng shaft receiving

webasa3L2150 . The receiving surface 12150 BeJInR209/060822
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recei ving surface 12150 are provided with recesses
12150k, 12150z (Figure 24) . A the time of the
rotational force transm ssion, the recess 12150z
opposes to the free end of the drive shaft 180. More
particularly, the recess 12150z covers the free end of

t hea it | peer shaf i1 Bor 1 st hasheepupibbeg i be@l shown in

her ei nbef ore, thedevel opi.ng shaft receiving surface of
th%lmwng%@ 17 tdgydiidilng éﬂ’@p@ouéﬁdrt%ér@f%)r dias a

can be mpunted for |ncI|n|n nmoti o

th

AT RO s S T ke Gient Eptational

F th t.h f f

. O%CE% T WS THAS Q%%ﬂ? et iAT RFEF iR,

b= &9'%8 P Lo e w&M& Serfering with
e drive sha In TESpO O e nounti ng operatlon

or 3 d 3kes n@pﬁ{gf of; Of ém &?rfﬁﬁgﬂﬁe&%tgyﬁaéﬂison' n

t hi s enbodi nent, e effects simlar to t

en@@ﬁﬂs@“@ﬂfoprgéﬂ%é@ﬁ@@% PO ATERS - €66 DE2 DE QY S8
Each the configurations of the openings 12150m 12250m

angl 1 1en @ RSHHGSn 124560,  12256ve MY bis) B. conbi nati on

of a horn-like shape and a bell-1like shape or the

l'i ke. Ref @hei dgitvenFipguite oa5,12a Slar ihelr térbaodiivamly of

the drive shaft wll be described. Figure 25 is
portion 12150b are provided with a drive shaft
insertion opening 12150m which expands toward the
drive shaft 180 relative .to the axis L2 and a
development shaft insertion opening 12150v which
expands toward the direction of the development shaft
153, respectively ( Figure 24 (b)). The opening 12150m
and the opening 12150v constitute the expanded parts.
The opening 12150m and the opening 12150v is
constituted by the horn-like driving shaft receiving
surface 12150f and the developing shaft receiving
surface 12150i. The receiving surface 12150f and the
receiving surface 121501 are provided with recesses
12150x, 12150z (Figure 24). At the time of the
rotational force transmission, the recess 12150z
opposes to the free end of the drive shaft 180. More
particularly, the recess 12150z covers the free end of

the drive shaft 180.

As has been described hereinbefore, the



perspective views of a drive shaft and a devel opnent
drive gear. As shown in Figure 25, the free end of the
waleiogesabmft 1180 has a flat surface 1180b. | nP@TIIE2009/060822
case, the configuration of the shaft is sinple, and
therefore, the manufacturing cgst can be reduced. As
shown in Figure 25 (b) , a rotational force applying
portion (drive transmtting portion) 1280, (1280cl,
1280c2) may be integrally nolded with a drive shaft
1280relopine saskt ofecdiev g veustrde dR8hdetmgaling has
nol ded resin part, the rotational force applying
pothe crrmaryd bes et akesy | @GR I§LoTe) tHhe eawel ingean
cost reduction can be acconplished. In addition,

é%ﬁ gj?’%%‘é‘be%yf%?%bcbsmdlg Ir‘é‘?tjs‘iﬁf%%]ea‘bb‘f% i . t%\e axis

t t hod of th d [ 110 th

et ey "f%r‘?%"ss@ o | Rt s d TG
t he., descri lon w 0

h
5 o PR BT %ve?ouela?o}f?t $he | e
il a0 an wly i conl i
eniadi RN Cv@ft%@pﬂﬂ@gf@fﬁ?gstv@l&hetﬁ&uﬂiw Matthein

first embodi ment. A coupling 50 I's provided wth a

t aedech saird acend | mehn S FRCEIn 135 P®akd3IHGh. The
tapered surface 1350e, 135Ch produces a thrust force

atopdieatide of the cotatidye of. t By dnHive shaftthik81. By
this thrust force, the coupling 1350 and the

10 deanbopinment, the effects similar to the first
embodiment or the second embodiment can be provided.

Each the configurations of the openings 12150m,
12250m and the openings 12150v, 12250v may be a
combination of a horn-like shape and a bell-like shape

15 or the like.

-Referring to Figure 25, a further embodiment of
the drive shaft will be described. Figure 25 is
perspective views of a drive shaft and a development
drive gear.

20 As shown in Figure 25, the free end of the
drive shaft 1180 has a flat surface 1180b. In this
case, the configuration of the shaft is simple, and
therefore, the manufacturing cost can be reduced.

As shown in Figure 25 (b), a rotational force

25 applying portion (drive transmitting portion) 1280,

(1280cl, 1280c2) may be integrally molded with a drive

shaft 1280. 1In the case of the drive shaft 1280 being



roller 110 are correctly positioned in the direction
of the axis LI. Referring to Figure 26 and Figure 27,

w@2dounsngr description is made. Figure 26 is aPCT/JP2009/060822
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per spective view and a top plan view of the coupling
alone. Figure 27 is an expl odeg perspective view
illustrating a drive shaft, a devel opnent shaft, a
coupling. As shown in Figure 26 (b) , the rotationa
force reception surface 135Ce (1350el to 1350e4,

i nel hobdeld ske s Heepa¥ bt athonbPtbierat eEel9¢ ngPpbYineon)
istapered at the angle 5 relative to the axis L2 .
WP £ hen dMave Rshatdl dpgh dtedest e aldi t8d6i GRS, the
the pin 182 and the rotational_ force receptjon surface
19508E CEARUGHLOR t FRRACh BERERPLIRER- a TomsHentoor co
is,applied in th irection.J2 to the coupljng 1350 to
ot Pan g Y af 2E08Bh SAREEC fet S RebBEHiPRy shaf
recei ving _syrf Ei t

free end fS%t?So%%to#g%g F&ghg)hlég%tfz%%, ?%hq’téeelc% lSJ’Lp?I | nltg(])_th‘er
13§POn?He§hénd%P§ QiéﬁcéfPHtha£D§;§%'§iL? beBMe§E£§bed.
the position o t%e coupling 1350 is determned wth

r egpes! f@rt@ﬁarﬁ%ISPtﬂ%‘ Qbsthepexbs 211 b8 RAddethonio
the free end 180b of the drive shaft 180 is spherical.

Thenh& e€hpyl NGy Sekpac@ed 366hatd €RAI galelbpinghiSller in

reason, the position of the driven portion 1350a

retla¢i yeidb dheectioe $hadtrd8D4) ssilef tanipetoi nhhéhe

orthogonal direction to the axis L2 . In addition, in

t heoepsengfof heheofipt $hgmddbisdt exanphe. déimtopimg the
present embodiment can be applied also to the coupling
of the first embodiment.

A coupling 1350 is provided with a tapered
surface (inclinded surface) 1350e, 1350h. The tapered
surface 1350e, 1350h produces a thrust force at the
time of the rotation of the drive shaft 181. By this
thrust force, the coupling 1350 and the developing
roller 110 are correctly positioned in the direction
of the axis L1. Referring to Figure 26 and Figure 27,
a further description is made. Figure 26 is a
perspective view and a top plan view of the coupling
alone. Figure 27 is an exploded perspective view
illustrating a drive shaft, a development shaft, a
coupling.

As shown in Figuré 26 (b), the rotational force

reception surface 1350e (1350el to 1350e4, inclinded

surface, rotational force receiving portion) is



roller 110, the developing roller 110 is also noved in
the axial direction by a force applied in the

walpeoeasitan T2 . In this case, the position of PEEIP2009/060822
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devel oping roller 110 relative to the nmain assenbly A
in the longitudinal directiongss al so determ ned. The
devel oping roller 110 is nounted with play in the

| ongi tudinal direction in the cartridge frame. As

shown in Figure 26 (c) , in addition, the rotationa

f drape tedaresti the ranela feltergrastiate onaltioraeis L2. When
transmtting porti%gg 135Ch is tapered at aangle ab
r difeg idael v sl taxd &0 IoY3 RS i e durdalein . Timerhe Hein
coupling 1350 rotates in the direction Tl, the

t rs And i the SR IBEGP LRI TR FPA 135 (3R aki~ 1%
each other., And, the transm tting surface 135 ushes

t HPTiF Y 1%55-0 /R A RSnmpor it f 6r é’é’lﬁp@ﬁé‘% ?g’&%en 18
the direction T2 to the pi 55 t.0 nove in t

TR S 75 R TS T i S i gp ot el 350 to

d nent shaftg; cant a t el Qpi
sﬁ%%%gﬁg§2¥§ing 5%# ace 1 BC$&?Figﬁﬁgq2$%%b) ﬁﬁh%ligaft

counld NG 1359, r t41& deysd OPRN, Shaf 12 1163 IVES - £ BYche

this, the position of the devel opnent shaft 1153 (the

devel O 1800 &30 dife det BFdT diedet made ehe esdh®ni &f
the axis L2 . The devel opi hg shaft receiving surface

136630 isowsdi Tl t e dd f reeer vl df 53 aedxideldevayopnEnt,

shaft 1153 is spherical. In the orthogonal direction

t cHdep@xdtsidi?, of heheosduplimafl3IHhe s i detegrmponed onith

1350b relative to the devel opnent shaft 1153 is
respect to the direction of the axis L2. In addition,
the free end 180b of the drive shaft 180 is spherical.
The receiving surface 1350f is conical. For this
reason, the position of the driven portion 1350a
relative to the drive shaft 180 is determined in the
orthogonal direction to the axis L2. 1In addition, in
the case of the coupling 1350 set to the developing
roller 110, the developing roller 110 is also moved in
the axial direction by a force applied in the
direction T2. In this case, the position of the
developing roller 110 relative to the main assembly A
in the longitudinal direction is also determined. The
developing roller 110 is mounted with play in the
longitudinal direction in the cartridge frame.

As shown in Figure 26 (c), in addition, the

rotational force transmitting surface (rotational

force transmitting portion) 1350h is tapered at a



determ ned. The taper angles a5 , ab are selected so
that the sufficient force to nove the coupling and the

waleawehspsng roller in the thrust direction i s pCD#ROEA60822
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Such a force is different depending on the torque
required by the devel oping roldger 110. However, if
anot her neans for positioning it in the thrust
direction is enployed, the taper angles a5 , ab may be
small . As has been described hereinbefore,

t ool agraBBoive o oviieleaiking the al iapkirdegosuf bace)
for producing retraction thrust in the direction of

t HEheixi tehe caRil BN ¢ ohd 20 siRF ks f b ’%}h% %@W‘FW nglin

t he orthogonal di rection to%%ge axi s . this, the
c Ut i R B R0 sF Wit 2 ehebinty %‘édd%l?%rw ehl PR the
posi tion and th axis LI in h |rect|on f. the
o ost (FU | HLERE or Pisgais | ey i dcsh Snface

th th
adfé% gnn‘%ﬁ1 }?gr gok%)s%ur edfég za@’eté%ﬁ'gzr eg“ rf}ehntt hfeorccaesels
{9tatd O@ﬂeéﬁ’{&ﬁ £ &tﬁl;x’é‘ogi‘ﬁff‘f%(wemov in

FOt | onal r?Of ce recelving portion he rotationa

forice 41 A0St dd i 7g. SWiface & et ddonals IPTHe the
transmtting portion) of the coupling 1350 does not

hayevd Tephaper spagt €1 Ues cédbescedove, tlﬁ@edé*@éi@g\j\irﬁ?
e

effects are provided. In the present enbodi nent,

cotiact betarend heupfacd 823500t arigued 20r ¢ie) apef yi g

portion) of the drive shaft 180 and the rotationa
coupling 1350, the development shaft 1153 moves. By
this, the position of the development shaft 1153 (the
developing roller) is determined in the direétion of
the axis L2. The developing shaft receiving surface
13501 is conical and free end 1153b of the development
shaft 1153 is spherical. In the orthogonal direction
to the axis L2, the position of the driving portion
1350b relative to the development shaft 1153 is
determined.

The taper angles o5, o6 are selected so that
the sufficient force to move the coupling and the
developing roller in the thrust direction is produced.
Such a force is different depending on the torque
required by the developing roller 110. However, if
another means for positioning it in the thrust
direction is employed, the taper angles o5, a6 may be

small.

As has been described hereinbefore, the



WQERIBs1BDt at i onal
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force reception surface 13502 of the coupling 1350 can
be stabilized. In addition, the contact between the
force transmtted portion) RABEP2069/060822
t he devel opnment shaft 1153 and the transmtting

surface (rotational force trangmtting portion) 135Ch

of the coupling 1350 can be stabilized. However, the
tapered surface (inclinded surface) described above

and conic surface descri bed above of the coupling 1350

i scouplimeVviifblies forviekedpiethia pleeeedfpohel emperr
descri bed above, a partfor applying the urging force

i IPrdrRuUGin®e g o @il ethet st [0 nye bl zefeteon of the
Referring to Figure 28, the description will be nmade
ast s the At I nBans2$drieegtiatPey fHening in the
i nclinin infption,of t he cogflin%&gelativ?rto t he
carttl ARt PRe T LE ik vibwthis, the

il [ ' f the drivi id h

35414 e TS B S1od [ LY 08 20 0 e
| ] 1S/ . Fi .

L9082 L ST B 6 Sy Lo, b0,

24)1 Of g6, dd 158 Arodl T 16d SXaimh Sna TGy Qi1 M OG; HOT T i7on
i

expands toward the developing roller i'n the axial
difeeid o, ntide-oPihd g 950 then fi Fstsmpdi fhed

exanpl e. However, the present enbodi nent is applicable
al 5o 4101 driel codpdd s Dirddiey f i 2 empedigtentithTite case

coupling of the first enbodi nent has the spherica

drwhve g tdog tramationd hi Soxed ok ot 1dyy sunpf aye ngthde

regul ati ng
rotational force receiving portion) or the rotational
force transmitting surface (the rotational force
transmitting portion) of the coupling 1350 does not
have the taper angle described above, the following
effects are provided. In the present embodiment, the
contact between the pin 182 (rotational force applying
portion) of the drive shaft 180 and the rotational
force reception surface 1350e of the coupling 1350 can
be stabilized. 1In addition, the contact between the
pin 8 (rotational force transmitted portion) 1155 of
the development shaft 1153 and the transmitting
surface (rotational force transmitting portion) 1350h
of the coupling 1350 can be stabilized.

However, the tapered surface (inclinded

surface) described above and conic surface described

above of the coupling 1350 is not inevitable. For

example, in place of the taper described above, a part



nmeans, the coupling 1150 and the drive shaft 180 can
be engaged further assuredly. In this enbodinent, a

waelewelispaent supporting nmenber 1557 is provi deRCTR200%060822
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regul ating portion 1557h 1 , 1557h2 as a regul ati ng
means. The swi nging directionggof the coupling 1150
relative to the cartridge B can be regulated by this
regul ati ng neans. The regul ating portions 1557h 1 or
1557h2 are contacted to the flange portion 1150 to

r et aetpep X hien s Wi g i ungp g et o siof thded torpt 101y Al Sthe
Theregul ati ng portions 1557h 1 and 1557h2 are provided
saximtl] mmandike eddetf ore the coupling 1150 engages
with the drive shaft 180, it is parallel to

mounti ng BPEEEFiBA %@ BEIUKE 8§vtFP§g@eBcrlPﬁlon will be

addi ti on, the intervals D6 between_themis. sljghtl
A Thale | Het GLRGELAR bR ST (TS VT Te

f th pl
Eﬁfﬁﬁﬁoﬁlll%q?gdblgfg%cpﬁ%%230%5% EiRPHd R SR 1 to%,agrfae
h
LA O EaLAT o 359] 4SS Hd Ivg%?’n§t Addtrating

dif %@gj&pngle& al# e d odfmrégevsei@@reptte@aégrtlﬂﬁége For

this reas I rrespective of  the phase of th

deyel oRiTerd %m@su%@ﬂﬂ%gmmwm%£@@&mmywuﬂ%

in the regulated direction. Accordingly, the drive

sherf 43 7188F i Bi Jwird e essur edlry caceeliegbltdd middieription
openi ng 1150m of the coupling 1150. By this, the

coapl I nge Iade i s engageabt@up UitdetFagsts e2d y o tthe he

drive shaft 180.
first modified example. The driving portion expands
toward the developing roller in the axial direction in
the coupling of the first modified example. However,
the present embodiment is applicable alse to the
coupling of the first embodiment. The coupling of the
first embodiment has the spherical driving portion.

In this embodiment by employing the regulating
means, the coupling 1150 and the drive shaft 180 can
be engaged further assuredly.

In this embodiment, a development supporting
member 1557 is provided with a regulating portion
1557h 1, 1557h2 as a regulating means. The swinging
directions of the coupling 1150 relative to the
cartridge B can be regulated by this regulating means.
The regulating portions 1557h 1 or 1557h2 are

contacted to the flange portion 1150j to regulate the

swinging directions of the coupling 1150. The



wowdob/1ba3rescri bed. Figure 29 (a)
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Referring to Figure 29, another structure for
regulating the inclining direction of the coupling
IS a per specrPCVEP200%0§0822
showi ng an inside of a driving side of the main

assenbly. Figure 29 (b) is a sjgde view of the

cartridge seen fromthe upstream side of the nounting
direction X4 . In the foregoing description, the

regul ating portions 1557h 1 , 1557h2 are provided in

t heegqardtriirdgee® tidns t1h s/ fenbadidrelfis /e pare mfowided so
mounti ng gui del630R1 of the driving side of the nmain
asg@th| iyugedigate Iy ded fdkee ridyul caumgiipbril Th aesoR@ s with
By this, the regulating portion 1630Rla is the _ :
r édif &th i 1610 r elgul et iRRF 3 Hee s hdiliRy mounting
directions of the coupling 1150. And, when . the user
G Xt 110G B8 ER TR or TetbRdry Tt e

i nt er nedi at rtion 1150c of the coupling 1150 .is
ot s PF el G ae TR B | TOg R dn the
regul ati n rtl 16 . t hi £ |

redd &t cglgabngeqft%f% ot?’qfﬂea d@v%&a%ﬁg& erdk?%é'lé'pe

i s guide e upper surface ef ore,
e UGN i e Echl 0 A counl 1kAd o1 1¥%el Souplin
regﬁkgteéfjg%%1!g$ﬁi_to t ehgﬁbodi nt géscrlbeg p2ing
abopey i addi tiome iddBsPestdME Qe thudhase Sfrddieion
devel opnent shaft 1153, the coupling 1150 can incline
| x4 her riagll atede digedt | omn kbadike cenbediemeiupiienn 1150
Figure 29 (a) , the regulating portion 1630Rla is
prioyiidesd Hredrove tire wompd i Ingd i1dddk i Signtardtyi to tdieche
regul ati ng portion
development shaft 1153. For this reason, irrespective
of the phase of the development shaft 1153, the
coupling 1150 can incline in the regulated direction.
Accordingly, the drive shaft 180 is further assuredly
acceptable in the opening 1150m of the coupling 1150.
By this, the coupling 1150 is engageable further
assuredly with the drive shaft 180.

Referring to Figure 29, another structure for
regulating the inclining direction of the coupling
will be described. Figure 29 (a) is a perspective view
showing an inside of a driving side of the main
assembly. Figure 29 (b) is a side view of the
cartridge seen from the upstream side of the mounting
direction X4.

In the foregoing description, the regulating

portions 1557h 1, 1557h2 are provided in the cartridge

B. In this embodiment, a part of a mounting guide
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1557h2 shown in Figure 28, however, the nore assured
regul ati on can be perforned when the regul ating

As has bereir/JP2009/060822
descri bed herei nbefore, it nay be conbined with the
structure which provides the y@gul ating portion in the
cartridge B . In this case, even further assured

regul ati on even can be carried out. In addition, a

shaft is provided substantially co-axial with the axis
of 1e &R owpl gy QBDvxmqg@i@eGogo¢h¢rmﬁimr@$sembly A is a
enbodi nent, the shaft may be regul ated by another part
(belr T hikorerpdtlat g @il @) be3Rtart Hwdgdris, the
However, in this enbodinment, the neans for regul ating

t HeSTER TR R P AT 67 | 30%3%1?{? heS cotpl T A hal Mt mgRns “for
provi ded. . For_.exanple,.the coupling 1150 i ncline

D RS T Ao TR o ST MO Rar e g W L

r e§P§&t tA%dt h%vh%u%t{%(n)gusge;rr t%hchtsle%s mee dd’alr\@ﬁgigseh"gt the

recei vi ng surface € coupling 1S i ncreaséd.

Byoﬁ@éf’ %P%%fyeoﬁhﬁ%eg@?%ﬁﬁféfe Cﬁé‘P‘&i&g 1P Lans

be engade eac or'egoi ng

desgd | @é&@ﬁin%hﬂ%‘%§ &bnt het &4 e §naRge [ﬁ@r anGHE Ak e
position of the coupling 150 relative to e axis LI

| S16300Bi-1 han the 289k Ea©ind heo £t SeNJRYBORLIANGWHArthis,

position. However, this is not inevitable . Referring

t ot e gesep Bhng t hl 50 Wi & | glbdeke sisy | tieel. upper surface
1630R1la-1. Therefore, the inclining direction of the
coupling 1150 is regqulated. Similarly to the
embodiment described above, in addition, irrespective
of the phase of the development shaft 1153, the
coupling 1150 can inclineiin the regulated direction.

In the embodiment shown in Figure 29 (a), the
regulating portion 1630Rla is provided below the
coupling 1150. Similarly to the regulating portion
1557h2 shown in Figure 28, however, the more assured
regulation can be performed when the regulating
portion is added to the upper side.

As has been described hereinbefore, it may be
combined with the structure which provides the
regulating portion in the cartridge B. In this case,
even further assured regulation even can be carried
out.

In addition, a shaft is pfovided substantially

co-axial with the axis of the coupling 150 (Figure 6)



Figure 30 is a longitudinal sectional view
illustrating a process in which the cartridge B is

wao alensasr of the main assenbly A . For exanpl BCT/i12609/060822
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coupling of the first nodified exanple is taken.

However, this is applicable ajgo to the coupling of

the first enbodinment. In the process in which the
cartridge B is taken out of the main assenbly A, the
angl e of the disengagi ng angul ar position (Figure 30c)
of of heheofipt $ngelF6Qimenth, rebpeshafd mag bhxi segulangd by
be asfollows. The angle may be equivalent to the angle
of appehepupd g (Ra80iRg MeELYF e- ERjageaBnicangll ar
position relative to the axis L | at the tinme of the
cotpFFhyd4a50 engaging with the drive shaft 180. Here,

descri bed "HHE g Ph0 S SO R P TERPS o
ticularly,. wh t f d fi 50 A
DL, ST 5 UL ERRL 55 HEChdhins e
h 0. W t ' ' t
aget 7 RreELbE PR R O AP e BT
d'§ﬁ§f§ﬁe@eﬁ$@59dt@%ef8§§n§99e§ﬂr§i95 d450n4 éa@ﬁﬁi&&@ B

free end portion 180b3 i1s equivalent to that in the

Pr{t ERIAESPEAEt BHJHhArmPestih@Ndid8et conpl iMg 1dH0;, Gan
be di sengaged fromthe drive shaft 180 with such a

seshh . réseivifhfiesothete Opebati oAstmbesotpeingrisi dge

B is taken out, the sane as that of the operation
increased. By this, the drive shaft 180 and the
coupling 150 can be engaged with each other.

In the foregoing description, the angle of the
pre-engagement angular position of the coupling 150
relative to the axis L1 is larger than the angle of
the disengaging.angular position. However, this is not
inevitable.

Referring to Figure 30, this will be described.
Figure 30 is a longitudinal sectional view
.illustrating a process in which the cartridge B is
taken out of the main assembly A. For example, the
coupling of the first modified example is taken.
However, this is applicable also to the coupling of
the first embodiment.

In the process in which the cartridge B is
taken out of the main assembly A, the angle of the
disengaging angular position (Figure 30c) of the

coupling 1750 with respeét to the axis L1 may be as



descri bed above applies. For this reason, the
description is omtted for sinplicity. In the

w0 or0egdiley description, at the time of nounti NBCT/ME2009/060822
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cartridge B to the main assenbly A, the downstream
side free end with respect to;dhe nounting direction
of the coupling is nearer, than the free end of the
drive shaft 180, to the devel opnent shaft. However,
this is not inevitable. Referring to Figure 31, the
deSckI@is on Thid langd enerdey dos tegwtihviad qudi rito ther angle of
exanple, the coupling ofthe first nodified exanple is

t aikdesh . VeI RY 1150|%ta@mﬁ|R%ﬁﬁ%ﬁ%ﬁ@ﬁm¢@¢t¢@g%b@bl|ng
of the first enmbodinment . gure 31 is a |ongitudina
sERIF P viebRFivaisk? a‘%}il?\gaél?m%%t?‘hgtfb? otbEe of e

22%%@39%%? 150 o g (910 (5 S e 189, diare,

AR Sl L W
apsck pain AL & el 904 L3 apacery tha

free én pin

(rotationgd, {0 E%%t@?%lﬁ'rﬁ?hp%teho%e el %%dswr%lon

shown in Figur e free end position 1150Al1

I 51 Lont BTt edsdOs tk&(}? trheer edd odthor: 18Pb1sdb3 thi Sthe
time, the free end position 1150A1 is noved toward the

deyel epremd rshedd WiloB wdopgct heo ftiee @pst poshi &Nde in

180b. The free end position 1150Al1 is passed by the

f rigee etnalk oot odi ASObBo a6 of the coupling 1150, the
distance between the free end portion 1150 A3 and the
free end portion 180b3 is equivalent to that in the
pre-engagement angular position. The coupling 1150 can
be disengaged from the drive shaft 180 with such a
setting.

As to the other operations when the cartridge B
is taken out, the same as that of the operation
described above applies. For this reason, the
description is omitted for simplicity.

In the foregoing description, at the time of

.mounting the cartridge B to the main assembly A, the
downstream side free end with respect to the mounting
direction of the coupling is nearer, than the free end
of the drive shaft 180, to the development shaft.
However, this is not inevitable.

Referring to Figure 31, the description will be

made as to this point. For example, the coupling of



this time, the coupling 1150 is in the pre-engagenent
angul ar position) (Figure 31 (c) ). Finally, the

w@owphsngz 1150 and the drive shaft 180 engage RET/hP20600080822
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other (rotational force transmtting angul ar position)
(Figure 31 (d) ). In the devel@ping cartridge in which
such a coupling is used, the following effects are
provided in addition to the effects described
heretofore. (1) An external force is applied to the
calrhe i figes bynadief e agrearemi e f b3 clea kit wedlpwehve igedits iisn
the case that the direction of the external force is
sWRPPtirabthe v et optiey eomR NGl tHee phbt®Sensi ti ve
drum are separated fromeach other, there is a
po¥RMINERE t hat t he |mage quality may deteriorate.

Ther ef th t f th

goar of {FGSUGFL Prade Fs IPBGLFIALEa oG EhAC ey SEHe
t.i0 4 he direct f the d L]

ooy B et e SRR TE ke 02 G R i fien o

Fofpd r}héur{@ﬁﬁinoftme destgn chhzf’él'éuij &Sr Pécﬁ %4t in

Ther ef or iS a possi ty t at t e main

asSEqd Yo £ (de- carf ridge) nmaybecon, RYK ¥t AN RSwn in

accordi ng to thi s enbodi nent, the latitude about the
dr i M | BPULa POSiL | e | &i Wb &iei o heF ef s €axideL 1Al fhe

assenbly or the cartridge can be downsized. (2) In the

casewitd t tdem opesatéve senhetdn onl HEml betheesspect to

cartridge s and the main assenbly: in order to prevent

t hehe codint ipg bébre gl et Xeens angeeaer, than a free end
180b3 of the shaft, to the pin 182 (rotational force
applying portion). In the state shown in Figure 31 (b),
the free end position 1150A1 is contacted to the free
end portion 180b. At this time, the free end position
1150A1 is moved toward the development shaft 1153
along the free end portion 180b. The free end position
1150A1 is passed by the free end portion 180b3 (at
this time, the coupling 1150 is in the pre-engagement
angular position) (Figure 31 (c)). Finally, the
coupling 1150 and the drive shaft 180 engage with each
other (rotational force transmitting angular position)
(Figure 31 (d)).

In the developing cartridge in which such a

coupling is used, the following effects are provided
in addition to the effects described heretofore.

(1) An external force is applied to the

cartridge by the engagement force between the gears.



and a gear at the tine of the nounting of the
cartridge, it is required to consider the positions of

w0 b@9gerss so that the gears approach beyond tPET/JP2009/060822
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tangential direction. For this reason, there is a
possibility that the design | a4 tude may be narrow and
the main assenbly or the cartridge nay be becone to
bul ky. However, according to this enbodi nent, the
latitude of the driving input position is hlgh
ThEnethe ecase tlaposhebilereot downsf zehehexparnal force
assenbly or the cartridge. An exanple accordlng to the
pr &8 eftClnblodt nehe dfYe %@l@%sé@gg%é amfeth@xi mum
outer dianefer of the driven portion_150a of the
coBB?Fﬁ@e&§6t+%e2§¥u$h%r%|%ﬁ% E?t%$ SrPRaftoh eFReFe

tacting th f th d th
prsﬁ‘?%ﬁ%?%ﬁ's”l AP E}%gte 38005724800 & 5" kg

h f
t S gg ng%%gug (hc?)drle % tﬁgsalg{ o\érjlo toréén%rl Of_b

re§§i¥% 8£f@ﬁ§ %ﬁ&? 8% EH@ E$PP£i8§e1§Q kés 31cﬁ3§ s0

ter e drive shaft 180°1s Z7,

d'@HEEethE the ﬂbﬂe&@z hStK8, dﬁPQchSn'SEQEHetherGOf
iIs Z9 (Figure 19) . Relative to the axis LI, the angle

atdéh@lépiﬁ@l@@ﬁiefoapprbé@nﬁﬂgttbngh@ngubabs@ﬁgnti@@
is bl , and the angle at the pre-engagenent angul ar

podtrtmonsi sréducednd Rdre tanigd ereaisdhe tisetgagimglatitude

angul ar position is b3 . At this time, for exanple,
is narrow. Therefore, there is a possibility that the
main assembly or the cartridge may become bulky.
However, according to this embodiment, the latitude
about the driving input position is wide; Therefore,
the main assembly or the cartridge can be downsized.

(2) In the case of the operative connection

gear between cartridge s and the main assembly: in
order to prevent the tooth tip bearing between a gear
and a gear at the time of the mounting of the
cartridge, it is required to consider the positions of
the gears so that the gears approach beyond the
tangential direction. For this reason, there is a
possibility that the design latitude may be narrow and
the main assembly or the cartridge may be become to
bulky. However, according to this embodiment, the
latitude of the driving input position is high.

Therefore, it is possible to downsize the main

assembly or the cartridge.



z4=13mm z5=8mm z6=10mnm z7=6mm z8=2mMm z9=14mm
al =70 degree, bl =0 degree, b2=35 degree, b3=30 degree.
wo oobastibeen confirmed that the coupling 150 ceCI/@&rrgesyes0822
with the drive shaft 180 with the above descri bed
setting. However, the simlarigperation is possible
with the other settings. The coupling 150 can transmt
the rotational force to the developing roller 110 with
hi gh preci sion. The val ues descri bed above are '
exanpl es &ndexehelgr aseordingeo dhe Present gmbegtisent
these values. In this enbodinment, the pin (rotationa
f orkkl DI e TG PeRdi on) 182 is di sposed at a position
in arange of 5Smmfromthe free end of the drive shaft

180. The rOCalPEHINTs GPEETr SLEBETET Sdr &G driven
ot A ! 1 ded |
Lo bTects R SEAST CERLRLal af e pBET PR HFETRRS
4 (
+ {08 TR EILNE Lot olo ey Rk PO 00, A

poritd opy, of gd h§f d{ﬁé{%f@f&&%&@s 1984 ot ai'sgaaé, f9§j@§3,

reception surface 150e is disposed on the free en

PO40@N 0§ %He £R4PEhAndRnuBYolhfbSs, al AndBERtbAGLhbe
cartridge B to the main assenbly A, the drive shaft

189r andnd heo £01ph | NHOH 50s cae enga@ee Wt hdpache pf herrhe
snoothly. Mrre particularly, the pin 182 and the
rodmgleonat floe ceecerepd osusiméacesA50ef cane engageing
W th each ot her
10 150 is ao2. The shaft diameter of the drive shaft 180
is 727, the shaft diameter of the pin 182 is 28, and
the length thereof is Z9 (Figure 19). Relative to the
axis L1, the angle at the rotational force
transmitting angular position is B1, and the angle at
15 the pre-engagement angular position is (2, and the
angle at the disengaging angular position is (3. At
this time, for éxampie,
z4=13mm, z5=8mm, z6=10mm, z7=6mm, z8=2mm,
z9=14mm, ol=70 degree, B1l=0 degree, (2=35 degree,
20 Bf3=30 degree.

It has been confirmed that the coupling 150 can
engage with the drive shaft 180 with the above
described setting. However, the similar operation is
possible with the other settings. The coupling 150 can
25 transmit the rotational force to the developing roller

110 with high precision. The values described above

are examples and, the present invention is not limited



snmoothly. In dismounting the cartridge B fromthe main
assenbly A, the drive shaft 180 and the coupling 150

w@anvdseaengage from each ot her snoot hly. Mre PCT/JP2009/060822
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particularly, the pin 182 and the rotational force
reception surface 15Ce can diggngage from each ot her
snmoot hly. These val ues are exanples and the present
invention is not limted to the values. However, the
effects descri bed above are effectively provided

bydd spossegvaieepi n (rotational force applying

portion) 182 and the rotational force reception

surface 130ethdst gabogigestof thife Al Ueotasd omad HBease

described in the foregoing, according to the _

endRRi et RPTEHRM br bent S| FAreFeh, It nd ROTHHITRY 1507

can take the rotational force transmitting, angul a

L3790 bl b o cEh o HERSeRS AU JOSTE Bhatt 160.
e, the rotatiopal force transnm tiing angular.

R R R T R M TR S ST

ro Lon f i Y} pj Il er

ShptionalcLaren,tor robal | nod s devalaninocsel | er

angUb-AL - POSHh 1] 98 1 B L §Es BHGM 8L+ POSHEL 001 ¥R £h 18e t Penge

position inclined, in the direction away fromthe axis

LI o of adiher e et 9P NBed 0bh@Mofd 1bhe feOmM I hegrod@t i analthis

force transm tting angul ar position. The coupling 150
Cafarhke, atlk sengaps ngi angubal d@@soh i Oile Whied ésdt he
pﬂ;éiéig; of the drive shaft 180. The rotational force
reception surface 150e is disposed on the free end
portion of the coupling 150. |
By this, in mounting the cartridge B to the
main assembly A, the drive shaft 180 and the coupling
150 can engage with each other smoothly. More
particularly, the pin 182 and the rotational force
reception surface 150e can engage with each other
smoothly.
In dismounting the cartridge B from the main
assembly A, the drive shaft 180 and the coupling 150
can disengage from each other smoothly. More
particularly, the pin 182 and the rotational force
reception surface 150e can disengage from each other
smoothly.
These values are examples and the present

invention is not limited to the values. However, the

effects described above are effectively provided by
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inclined, in the direction away fromthe axis LI of
the devel oping roller 110, fromthe rotational force
I n di smount i ngPECTI&P2009/060822
cartridge B, in the direction substantially

perpendi cular to the axis LI,;Jromthe main assenbly A

, the coupling 150 noves to the di sengagi ng angul ar
position fromthe rotational force transmtting

angul ar position. By this, the cartridge B can be

di shepms e frloen phe edaaseeabl force app hyimy i porthen)
cartridge B to the main assenbly Ain the _
di ¥e2tahsube t EnEd bl P52 bef perrli EetaPt on t er faxfe 1ple in
the coupling 150 noves_to the rotational force

t reEfRnf 1099y Shgttarvdbettion from the pre-engagenent

| It By this, .th trid B b
Tount o {65t AESTEER aSSSHILY SR LTS ABHE0ES 6 t he
fol |l ow nbodi . Mo [ h [ .
ot S HAPRE TR W o SR PaL L PIRRE TR Ehon.

t ' | i ped; Lgent 2
N R

ther pr&sent 1hdv &Eﬁkvﬁ$§i$@b§¢§§&ipﬁg-?f@¥e§?§€%$§mt

the coupling of the first nodified exanple is
Hoxyey €T ar L h®s Pf SNt Iy divmNtrdth@RpldIcay el so to

the coupling of the first enbodi nent, for exanple. As

f of rdhem Bt £ Lied uiegwlat heosDtpdh nYs dheapgoper position

structure is selected by the person skilled in the

arfor transmitting the rotational force for rotating the
developing roller 110 to the developing roller 110.
The pre-engagement angular position is the angular
position which is the position inclined, in the
direction away from the axis L1 of the developing
roller 110, from the rotational force transmitting
angular position. The coupling 150 can take a
disengaging angular position which is the position
inclined, in the direction away from the axis L1 of
the developing roller 110, from the rotational force
transmitting angular position. In dismounting the
cartridge B, in the direction substantially
perpendicular to the axis L1, from the main assembly A,
the coupling 150 moves to the disengaging angular
position from the rotational force transmitting
angular position. By this, the cartridge B can be

dismounted from the main assembly A. In mounting the

cartridge B to the main assembly A in the direction



In the description of this enbodi nent, the sane
reference nunerals as in Enbodinent 1 are assigned to

wao b@assasent s havi ng the correspondi ng functi oPGI/irR009/060822
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this enbodi nent, and the detail ed description thereof
is omtted for sinplicity Theggane applies all the
subsequent enbodi nents. The present enbodi nent may be
applied only for the case of disnounting the cartridge
B fromthe main assenbly A .In the case of stopping

t heuls et Shbly d8pdrydidielzonte oflte nx opekht i Oms  of
the main assenbly A, the drive shaft 180 is stopped

i rcetrel predb?@rme e phaske (70 btk ni pleee
orientation of the pin 182). The_ phase of the coupling
150 EY 1ng RGuiFE POYHMER WIh e PRRcRNF I

dri haft 180, F | e, h i ti f th
ARG TRE RO 170n BHLeOR S L5, CAngrdR th FAe B8 op
iti f t in 182. Wit h setti o
PRtk he O i Res b Ty A0 Bidl e d g che
g 112 & ¥ i _
CPEPLIOG g S ddiint 2, | BT, Ol WhORARH I 2

reyol yingd -2 & dherd of atd Pindint be gk i ver sppdide 1805 rom

the rotational force is transmtted fromthe drive

shadd d8thtossdmpreuplyno I¥d deddpMed. By this, the
coupling 14150 (150) can be rotated with high

preci sion. However, in the case of disnmounting the
cartridge B, in the direction substantially
(Embodiment 2)

Referring to Figures 32 - 36, the second
embodiment of the present invention will be described.
For example, the coupling of the first modified
example is taken. However, the present embodiment is
applicable also to the coupling of the first
embodiment, for example. As for the structure of the
coupling, the proper structure is selected by the
person skilled in the art.

In the description of this embodiment, the same
reference numerals as in Embodiment 1 are assigned to
the elements having the corresponding functions in
this embodiment, and the detailed description thereof
is omitted for simplicity The same applies all the
subsequent embodiments.

The present embodiment may be applied only for

the case of dismounting the cartridge B from the main

assembly A.



per pendi cular to the direction of the axis L3, from
the main assenbly A, the structure of the enbodi nent

wQ2@b/151182 present invention is effective. Her ePCT/I20/080822
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182 and the rotational force reception surface

14150el , 14150e2 (15Ce) are ifpeengagenent wi th each
other. This is because, in order for the coupling

14150 (150) to disengage fromthe drive shaft 180, the
coupling 14150 (150) nust be pivoted. In the

enbodi menfinl thesceisked falstweping thecasd vef smaufitt il§§ by
and di smounting relative to the main assenbly A of the
cathe et B lline errpriienasabotiasmyin rssamaly A, the
(move). Therefore, it is not necessary to align the
pHABET®f Shdet chRipl oS 1B (150) i R HEE Pes PRERed ophase
the stopped drjve shaft 180, bef orehand, . at e ti of
MU AR SRR SIS (ol A S ST L o

the control _.of the i n descy jbed abov

R T n%Pt%h? HeS TR LR gﬁfﬁ@bb&@r i Bt i %en‘?i " rr%g%a nment
Fi i erspacti ve: view’ op ' f
FLHLE Bl |8 BeRSCENERLINELYL o 200 g 0P Ol S

a {pUntd g ONer 8f | Ofle Of ¢ 4185 £QLH G 1 99 i Sh GLVEB58% | B56K)
top plan view, as seen in the nounting direction in

t he1 8418 6w Bth thge L8P Opos NEI SR &F | €98 PDUNIEAY. With

Figure 35 is a perspective viewillustrating the state
t hatch he sstven®f ihemecantihggenhé devetopigg Botbethe

stops. Figure 36 is a |longitudinal sectiona
main assembly A the coupling 14150 (150) is in the
state of opposing to the drive shaft 180, without the
pivoting (swinging, revolving). By the rotation of the
drive shaft 180, the rotational force is transmitted
from the drive shaft 180 to the coupling 14150 (150).
By this, the coupling 14150 (150) can be rotated with
high precision.

However, in the case of dismounting the
cartridge B, in the direction substantially
perpendicular to the direction of the axis L3, from
the main assembly A, the structure of the embodiment 2
of the present invention is effective. Here, the pin
182 and the rotational force reception surface 14150el,
14150e2 (150e) are in engagement with each other. This
is because, in order for the coupling 14150 (150) to
disengage from the drive shaft 180, the coupling 14150
(150) must be pivoted.

In the embodiment 1 described above, in the



view and a perspective viewillustrating the operation
for taking out the cartridge. In this enbodi nent, the

w@arwnsdge det achably nountable to the mai n asReEmNnt2909060822
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provided with the control means for controlling the
phase of the stop position ofiffghe pin 182 (unshown)

W Il be described. Referring to Figure 32, the

coupling used for the present enbodi nent will be

descri bed. The coupling 14150 conprises three main
patase Asf ghowwt img Rindirél Spoyreying t pelatiee atdrihemain
portion 14150a for receiving the rotational force from
t SNy hadf 1B, cargridgngs porhe orruRSo® k50
transmtting the rotational force to the devel opnent
shek10 1 53 ChiRe an (MY et mediPTE 1051 dif £4150E fGcessary

j t.h [ tion 14150 h I Vi
001 o TS0 EHE (1 vl pO7Hh D 415020 ek 8] i

haft i.,nserti ortion 141 whi [

Ut R R ThE L 6 TR B e e
orti 4. b as I [ tJ

2451 O/&pev\h% %TEQ C%Prrp r?%égﬁ%/ﬁo&g%%%%%g%? Icl%: Stg(?( p%}(r‘:% : %]{oén

t hes 8hist -2 - withie {SeEdh 8o POSE | O IAID0M bhasmid y A
tapered shape driving shaft receiving surfaces 14§:/L50‘

1 dedddBlEd 2apodde respective end surface i s provided
with projections 1415Qd 1 , 14150d2. The projections

14150d 1 Re¥413063 ave ttespesednon the ciescutperiences
havi ng,
made.

Figure 32 is a perspective view and a top plan
view of the coupling. Fiqure 33 is a perspective view
showing a mounting operation of the cartridge. Figure
34 is a top plan view, as éeen in the mounting
direction in the state at the time of the cartridge‘
mounting. Figure 35 is a perspective view illustrating
the state that the drive of the cartridge (developing
roller) stops. Figure 36 is a longitudinal sectional
view and a perspective view illustrating the operation
for taking out the cartridge.

In this embodiment, the cartridge detachably
mountable to the main assembly A provided with the
control means for controlling the phase of the stop
position of the pin 182 (unshown) will be described.

Referring to Figure 32, the coupling used for

the present embodiment will be described.

The coupling 14150 comprises three main parts.



as the center thereof, the axis L2 of the coupling
14150. As shown in the Figure, the receiving surfaces

wa4m5@61132 or 14150f 2 constitute the recesses 1EABHDR2009060822
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s shown in Figure 32 (d) , the downstream side of the
projections 14150d 1 , 14150d2wth respect to the

cl ockwi se direction is provided with a rotational
force reception surface (rotational force receiving
portion) 1415Ce (14150el, 14150e2). The pin

(r&3 azhomal 11 ofrteusppdyi (g porevMrdas? dohvetortion
tothis receiving surface 14150el, 14150e2. By this,
t it ki at fonare ¢ eEng sthe arrhd t 1@t of e hee c%wni

14150. An int | Wbet w th dj ' ti

14180, AL RLeL4eL Whelveeh e, odl el opr gl ctione,
182 that.th ' 182 ived., Thi i nt |
AR LA B FAR P B e T b

B T T SO
1 4 i i 4350 5 o
LS ERNE S BRI et 40 b ying

| b guss B214® ., the clockw sely upstream side of
the opening 1415Cg 1 , 1415092 is provided with a

rot at i onalrhk0oHee viehapettibinng 49BI0khade s( kotdativenahatt
force transmtting portion) 1415Ch (1415Ch 1 ,
14155620 i fdri porei 32 1H)50m (w)igh Asmpassbeetwdeser fdhess
herei nbefore, the pins (rotational force transmtted
povhicmsyxddad Loomache taxihel? ot dtheorsidivigrogortion
transmtting surfaces 1415Ch 1 , 14150h2. By this, the
14150b has a development shaft insertion part 14150v
which comprises two surfaces which expand from the
axis L2.
The inserting portion 14150m has a tapered
shape driving shaft receiving surfaces 14150f 1,
14150f2. The respective end surface is provided with
projections 14150d 1, 14150d2. The projections 14150d
1, 14150d2 are disposed on the circumference having,
as the center thereof, the axis 1.2 of the coupling
14150. As shown in the Figure, the receiving surfaces
14150f 1 or 14150f2 constitute the recesses 14150z. As
shown in Figure 32 (d), the downstream side of the
projections 14150d 1, 14150d2 with respect to the
clockwise direction is provided with a rotational
force reception surface (rotational force receiving

portion) 14150e (14150el, 14150e2). The pin

(rotational force applying portion) 182 contacts to



rotational force is transmtted to the devel opi ng
roller 110 fromthe coupling 14150. Wth such a

w@oovbitgusat i on of the coupling 14150, in the sPEL/&Aiwi60822
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the cartridge is nounted to the main assenbly the
coupling covers the free end pf, the drive shaft. By
this, the effects as will be described hereinafter are
provi ded. The coupling 14150 has the structure simlar
to the structure of the first nodified exanple, and

i stitnics | e &v {impvabt Bce nl bl $0efl r ebd 1 0082 ¢ elBat itveilg,0 the
the devel opnment shaft 153. Referring to Figure 33 and

Fi gpirat Banat heoremints rigroperbiten o the couplimg Wil1P0.
be described. Figure 33 (a) isS, a perspective, view

i |ARistHeR ¥ PRy t"ﬁeb%‘%"éﬁ%n b"e*f%rfédi HEE Mo Ut P HEC ot R Pie
33 t
L e e mxe #h’eé Eeh HhneisT e cne pin

e esnen;[}h?t_r u%r“el?%gt f'on. c%q I guT e P%'Zpll J(Yﬁ(y: ?Afe{]ajfs Sl%p “val
T 3
ct 6 &% s°‘ &35 %réé 18%3(}(%{«?{6’6'? ?;% force

ap y| ng por |on) to the m)untlng

d'reCt'OnA%41Q%e%@§n%oﬁb&QhoﬁEQQ§5@%59%'Q%QSQQQWQedAb%
for the cartridge, the phase is aligned (Figure 33

(2ne SOwd hatir tdec¢ ecel ¥o 10, sy fsces? 14ka@ndlby KOs
oppose to each other in the direction perpendlcular to

t he4 oot 1 ngr Al 4 ES0gDnavd prévisdshonn titet ser Fager e,

for exanple, as a structure for aligning the phase,

onedb$0il1, 14150 i2 thereof (Figure 32 (a) and Figure 32
(e)). In Figure 32 (e), the clockwisely upstream side
of the opening 14150g 1, 14150g2 is provided with a
rotational force transmitting surface (rotational
force transmitting portion) 14150h (14150h 1; 14150h2)
(Figure 32 (b), (e)). As has been described
hereinbefore, the pins (fotational force transmitted
portions) 155a contact to the rotational force
transmitting surfaces 14150h 1, 14150h2. By this, the
rotational force is transmitted to the developing
roller 110 from the coupling 14150.

With such a configuration of the coupling 14150,
in the state that the cartridge is mounted to the main
assembly the coupling covers the free end of the drive
shaft. By this, the effects as will be described
hereinafter are provided.

The coupling 14150 has the structure similar to

the structure of the first modified example, and is



the receiving surfaces 14150 1 , 14150f2 is aligned
wWth a register mark 14157z provided on a bearing

woreeobaes11321157. This is carried out when the carPCT/irRkge9/060822
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is shipped fromthe plant. However, the user may carry
out this, before nmounting thegartridge B to the main
assenbly. In addition, another phase aligning neans

may be used. By doing so, the coupling 14150 and the
drive shaft 180 (pin 182) do not interfere with each
otirerlirb kho(movab R guie Ul (drectropns Wslatehgonto the
t hecoupling 14150 and the drive shaft 180 are in the
erfipitretreeHosshabhal ¢ el ation (Figure 33 (b) ). The
drive shaft 180 rotates . in th% directjon X8, the pin
182 cont aBPESFEiPfe tPeEdBVIRg SSuPracéS9PAE564y, the

14150e2. By this, the rotational. f js ot itted
¢ GTTHEL LR STROSEH i 701 P or A OO R 619 T P e & e

T T fiepi i RGOt
SO IS S0y LE LOSEELRLON AN o % TS A 10y O
op hef e6upl e
(e M torBANd AURE A it L IEn PP O3

The, cord rol paeansc£ tnshpvet) s10pst thei fy ned82s @t d henat

predet erm ned phase relative to the drive shaft 180.
Friome tdwust aiglpoé Mn odngagemess. ofFitiegmaunt(ang ief a hep

cartridge B, it is desirable to stop the pin 182 in

t hel posviewrapasadn eln tiohd heowatr 1g dgeré @kieout Figure 34

direction X 6 (Figure 35 (b) ). The operation at the

ti te) ofstakiog pleantheewartridge B is shown in Figure

The axis L3 of the pins (rotational force

applying portion) 182 is parallel to the mounting
direction X4 by the control means described above. As
for the cartridge, the phase is aligned (Figure 33
(a)) so that the receiving surfaces 14150f 1, 14150f2
oppose to each other in the direction perpendicular to
the mounting direction X4. As shown in the Figure, for
example, as a structure for aligning the phase, one of
the receiving surfaces 14150f 1, 14150f2 is aligned
with a register mark 14157z provided on a bearing
member 14157. This is carried out when the cartridge
is shipped from the plant. However, the user may carry
out this, before mounting the cartridge B to the main
assembly. In addition, another phase aligning means
may be used. By doing so, the coupling 14150 and the

drive shaft 180 (pin 182) do not interfere with each

other, as shown in Figure 34 (a). For this reason, the



36. Inthis state (Figure 36 (al) and (bl) ), the axis
L2 of the coupling 14150 is substantially co-axi al

wo edoatisM82to the axis LI in the rotational forP@r/JP2009/060822
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transm tting angular position. Simlarly to the case
of nmounting the cartridge B ,;jat this time, the
coupling 14150 is inclinable (novable) in the al
directions relative to the devel opnent shaft 153
(Figure 36 (al) and Figure 36 (bl) ). For this reason,
t heowxi 5nd 214 el i ares, they dhkvepposit el @Y racei bm e

t het ake-out direction, relative to the axis LI in

i REFFEt AR IorPeF thiemrl t Bkkblen opet@eTon3df (Phk. The
cartridge B . Mre particularly, éhe cartridge Bis .
di $rblmtRATh 3 Trralss ohnsEr%%t hEFQFgn X6, the pin

di cul tot is L3. (the d] [ h
fh{%%%siz%% fc_hﬁte e%?%el-‘tg%%"b %ptég%f%fé’% Lhﬁf%%é#q dge,
i.nes Sitl . r .
14?%%%32 of Igtyh g hcl ou p Itlhrﬁe g rrlbj: f%% ¢ la Irl:é) n]gcaeatl étq ‘Iicerf Esgneleejcded
engolé%%)&gvéigbfﬁéYﬁ%?f@{tlﬂ§p (di sengagi ng angul ar

position) Ines until it is positioned in

the side afrbhe iy $olzilgRdhesdevel epmRite Skaf tthkd53
with respect to the free end portion 180b3 (Figure 36

( add s @t Q@i B6 kdZdde | st b St15¢ abgerdbeogospl i Ng
14150 i s passed adjacent to the free end portion

188bSenByg tiod nghs ocotihiki €@uUPL i HY fiddbOths di Sveusihefit

fromthe drive shaft 180. In the state that the

catd0i tyeixesrebainted wbth heherdpenasenh| 9f Atakanpaput

of coupling 14150 (free
the cartridge B from the main assembly A. The control
means (unshown) stops the pin 182 at.the predetermined
phase relative to the drive shaft 180. From the
standpoint of easiness of the mounting of the
cartridge B, it is desirable to stop the pin 182 in
the position parallel to the cartridge take-out
direction X6 (Figure 35 (b)). The operation at the
time of taking out the cartridge B is shown in Figure
36. In this state (Figure 36 (al) and (bl)), the axis
L2 of the coupling 14150 is substantially co-axial
relative to the axis Ll in the rotational force
transmitting angular position. Similarly to the case
of mounting the cartridge B, at this time, the
coupling 14150 is inclinable (movable) in the all
directions relative to the development shaft 153

(Figure 36 (al) and Figure 36 (bl)). For this reason,

the axis L2 inclines, in the opposite direction to the



end 14150 A3) is behind the drive shaft 180 (Figure 36
(al)), as seen in the opposite direction to the

wo eowmsnge di rection X6 of di snounting the cartPCTIE0®/060822
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fromthe main assenbly A . And, in disnounting the
cartridge B fromthe main assgnrbly A, in response to
nmoving the cartridge B in the direction substantially
perpendi cular to the axis L | of the developing roller
110, the coupling 14150 nmakes the follow ng notion.
Morakgarut odd medtylon herelbatpl vergt A 50he saxby eldl t on

t hedi sengagi ng angul ar position fromthe rotationa

f oklee X Fakatd @i | ot anghe dralposeut Pt Har @hjhe
portion (free end 14150 A3) of the coupling 150 ,

i F3W 2 B he MPtey @adivd LEg3.Y A LS KART GRS Jurls

35, | ,_ th [ f.rh in 18 t ith th
i AT o Borh U S0 The” 27 117 el Hhke- oLt
direction. X6, _| t ds, Lt in 182 | [ ]
SEER R Tt Dl TR R 1 1o ot 5551 Ty Chy Pt

I t f . th t :ggn tﬁéh@/gpt -
ﬁlg‘%m%%/é(;‘?,f?e{eﬁ Iltnggh\(/éolttaa}fé%é%g%urgg 0 t?}Def( evi ce (tﬁwléige'
Primd €1 d SR Ak 4 e cot robs PeAss €S hone) £ 40€Send

not work, the pin 182 nmay be stopped at the position
shoyns g & GErensdScdi@ 1 indOVEVSS , i EVETohd SHCtha £28€,

the axis L2 inclines relative to the axis LI to permt

t hendli B9MING £ Nighe |drive siesit s1@0 e(Of séMgagitvg cengt her

pin 182 is downstream of the projection 14150d2 in the

t akes dutow) r ectr,on tX6ndHdmetshishtridasidn,i shypdsigeioned in

inclination of the axis L2, the free end 14150
the side of the axis L2 to the development shaft 153
with respect to the free end portion 180b3 (Figure 36
(a2) and Figure 36 (b2)). In this state, the coupling
14150 is passed adjacent to the free end portion 180b3.
By doing so, the coupling 14150 is dismounted from the
drive shaft 180.

In the state that the cartridge B is mounted to
the main assembly A, a part of coupling 14150 (free
end 14150 A3) is behind the drive shaft 180 (Figure 36
(al)), as seen in the opposite direction to . the
removing direction X6 of dismounting the cartridge B
from the main assembly A. And, in dismounting the
cartridge B from the main assembly A, in response to
moving the cartridge B in the direction substantially
perpendicular to the axis L1 of the developing roller

110, the coupling 14150 makes the following motion.

More particularly, the coupling 150 is moved to the



A3 of the projection 14150dl of the coupling passes by
the side nearer, than the pin 182, to the devel opnent

webabtis38. By this, the coupling 14150 can bePCT/JP2009/060822
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di smounted fromthe drive shaft 180. In the case that
the coupling 14150 is engagediwith the drive shaft 180
by a certain nethod in the nounting of the cartridge B
, and there is no neans for controlling the phase of
the drive shaft, the cartridge can be renoved by the
i it sergd pimapfandebxt spe2l bt f e tohe heoaxi sondl Byrce
this, the coupling 14150 can be di snounted fromthe
drﬁwwitl%oawlyalbyp%k@%t%p@?%ﬁ i ol dfPeRion
cartrldge As has been descri bed hereinbefore,

ereitd 214 WO QAL 9% eCh e ePRMERNT ohPy FHECWRERNES

he cartr is dismunted fromthe nmain
?ﬁéﬁ%%@l%h%%%gﬁﬁgred As has been descri bed
herelnbef re Enbodi t h fol |l owin
8RBT Rart agH T8 18 dParmihted Dy 86 fhe Pin

structure Aount e

t I
e g o o f?*%;@fé‘&?%?{%@@%éﬁ# ?@@fﬁﬁi% %oﬁf‘l’e
from{ headii 1 B semP! yi A BF DY degl. Witth Jie dRioRisshafle
180 which’ has the pin (the rotational force applying

POsin 0192 182 . ndhRa LBy t s GGG B hasthdepslevel Opi ifown in
roller 110 and the coupllng 14150. |>> The devel opi ng

rofigird 185 i oy abyt ehd ecabotidl t dige Bxt Soh | of hetie ofon tansil

devel ops the
means (unshown). However, when the voltage source of
the device (the printer) is OFF, and the control means
(unshown) does not work, the pin 182 may be stopped at
the position shown in Figure 35 (a). However, even in
such a case, the axis L2 inclines relative to the axis
L1l to permit the dismounting. In the rest state of the
device, the pin 182 is downstream of the projection
14150d2 in the take-out direction X6. For this reason,
by the inclination of the axis L2, the free end 14150
A3 of the projection 14150dl of the coupling passes by
the side nearer, than the pin 182, to the development
shaft 153. By this, the coupling 14150 can be
dismounted from the drive shaft 180.

In the case that the coupling 14150 is engaged

with the drive shaft 180 by a certain method in the
mounting of the cartridge B, and there is no means for

controlling the phase of the drive shaft, the

cartridge can be removed by the inclination of the



el ectrostatic |atent inmage fornmed on the
phot osensitive drum?7 . 1i>> The coupling 14150

wepgaged3nm th the pin 182 to receive the rotatPCRaR2009/060822

force for rotating the developing roller 110. The
coupling 14150 can take the rptyati onal force
transmtting angul ar position for transmtting the
rotational force for rotating the developing roller

110 to the developing roller 110 and the di sengagi ng
amged aarlpose td oive oo di kengpabs nlgl t hdye duylsi ng 4 8mpling
fromthe drive shaft180 in which it inclined fromthe

r ot ?Onean flop cdl snemshed t £ rem ank@l @Fivdstheabh. 13¢ only
di snounting the cartridge B in the djrection

sub%t BT Y RETRMPe UPErth® EMEEEXISEC LI of the

d I [ |1 110 f .th in. bl he,.
devel opi N ! QoL B LLONLG TR Shsantly A (NG nene
posi100ckram e LoLat i, ongl o Loy Celr B0SHTUALAG che

angular 'posi nbodi nment
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described”with reference to Figures 3
stescs ierof. the coupling is as described in
Enbodi ment 2. Figure 37 is a sectional view show ng a

state in wRi elsabdedr defscri®capparalindeFaird , aga@dlihent
A2 is opened. Figure 38 is perspective view show ng a
noRNtaMotigel el iowime statethwreshi ch the door of the
apparatus main assenbly 42 is opened. Figure 39 is an

The cartridge B is dismounted by being moved in
the direction substantially perpendicular to the
direction of the axis L3 of the drive shaff 180 from
the main assembly A provided with the drive shaft 180
which has the pin (the rotational force applying
portion) 182. The cartridge B has the developing
roller.llO and the coupling 14150.

I>> The developing roller 110 is rotatable
about the axis L1 thereof, and develops the
electrostatic latent image formed on the
photosensitive drum 7. Ii>> The coupling 14150 engages
with the pin 182 to receive the rotational force for
rotating the developing roller 110. The coupling 14150
can take the rotational force transmitting angular
position for transmitting the rotational force for
rotating the developing roller 110 to the developing

roller 110 and the disengaging angular position for

disengaging the coupling 14150 from the drive shaft



enl arged view of a driving-side surface of the
cartridge. Figure 40 is a perspective view as seen

wo e@nilshig2 dri ving side of the cartridge. Fi gurBCHIP2069/(%0822
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schematic view for illustrating two states including a
state imedi ately before the gartridge is inserted
into the apparatus main assenbly and a state after the
cartridge is nounted at a predeterm ned position in a
single drawing for sinplicity.In this enbodi nent, the
cak®0 ofn miueh ngt threckhred | tyan t ar dokavieenakafpyce

| ower portion, e.g., as a clanshell type inage formng
appea st WY POHeRErPPrHC 190 r epresent ati ve

cl anshel | _type inage form ng tus is S

, appatr, hown i n :
Fi gure 37INTReSEPPRFANGs TR ﬁa§§§é Py BA2 D §%8a8&6|e€tl°n
f [ di vj ded int | [ D2.
§assw e Bt et I e o0 e Wi R
09. and . 01 insi
95 AH00: PR SIEXPERT e il F10F Loslianb e, oo

UPVRLH In HPENESy 1 D16 SXRQSUS et}&’(?%ﬁf%exg&%%irﬂt} i%ré%ular

retracted Then, an upper portion o

MOAMM § 0o P OF £ bR Nt 1 308¢ 4 81 Openet rJbef e Rs®i t £ igg user
may only be required to drop the cartridge B2 in a

vediderd t Yosoingg d direction (a direction X42 in the
figure) when the user nounts the cartridge B2 in the
nmounting portion 2130a. Thus, the cartridge is nore
liable to be nmountable. Further, jamclearance in the
nel Eyitbod troexdt 03) t he fi xi ng device 105 can be perforned

from above
Embodiment 3 to which the present invention is

applied will be described with reference to Figures 37
to 41. A structure of the coupling is as described in
Embodiment 2.

Figure 37 is a sectional view showing a state
in which a door of the apparatus main assembly A2 is
opened. Figure 38 is perspective view showing a
mounting guide in the state in which the door of the
apparatus main assembly 42 is opened. Figure 39 is an
enlarged view of a driving-side surface of the
cartridge. Figure 40 is a perspective view as seen
from the driving side of the cartridge. Figure 41 is a
schematic view for illustrating two states including a
state immediately before the cartridge is inserted
into the apparatus main assembly and a state after the
cartridge is mounted at a predetermined position in a

single drawing for simplicity.



the apparatus. Therefore, the jamclearance is readily
perfornmed. Here, the jam cl earance refers to an

wo@pmpasiiean for renoving the recordi ng nmat eri al PETERR0AN)60822
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102 jammed or stuck during conveyance. Next, the
mounting portion 2130a will bggescribed. As shown in
Figure 38, the imge form ng apparatus (apparatus main
assenbly) A2 includes, as a nmounting neans 2130, a
driving side nmounting gui de2130R and a non-dri vi ng

si de nmount Ingtgdsdempbndimshbwnyheppeset eft mouhging the
driving side nounting guide 2130R. The nounting
poraiopl SO vard apaeet berl bgelowsr t erbpposi fgd-» as
guides. In a state in which the cartridge B2 is

nodn B2 he  het YRRINETEL pbe ¥Mbd 2aeata Bus of &t ohal
force is transmtted fromthe apparat mai n assenbly
AETIFTIREGoug! (5 SRSGR RS e BTG duitfe PSR a
gagove.2130b IS frovide mﬁth.re§Pect to-a o ¢
SubREEHEY APEATVRTET chf PR i1on TR T hef; difS apparatus
l o [ of . t ti | de

R R R R
B2 ' it j vidled. I a
arroreh SETE T T S En TP T o aoe S 150k

incosgey ko 15 apsediaddesiohali @9at 2 006€ahd 0Ofht8fposure
apparatus main assenbly A2 to the coupling 150 in the

staéeicd MoThitrdedsarhei dger 32108. pawd itnad miaddig

predeterm ned position. Further, in order to position

t hehemarthe dgepB? aisime P2 etlet epwa netly posehedn whéeh

reliability, an
exposure device 2101 is retracted. Then, an upper
portion of a cartridge mounting portion 2130a is
opened. Therefore, the user may only be required to
drop the cartridge B2 in a vertically downward
direction (a direction X42 in the figure) when £he
user mouﬁts the cartridge B2 in the mounting portion
2130a. Thus, the cartridge is more liable to be
mountable. Further, jam clearance in the neighborhood
of the fixing device 105 can be performed from above
the apparatus. Therefore, the jam clearance is readily
performed. Here, the jam clearance refers to an
operation for removing the recording material (medium)
102 jammed or stuck during conveyance.

Next, the mounting portion 2130a will be

described. As shown in Figure 38, the image forming

apparatus (apparatus main assembly) A2 includes, as a

mounting means 2130, a driving side mounting guide



urging spring 2188R is provided at a | ower portion of
the nmounting guide 2130R By the above-descri bed

wa@onasuse, the cartridge B2 is positioned at BEEIP2009/060822
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nmounting portion 2130a. A s shown in Figures 39 and
40, to the cartridge B2, cartyigdge side nounting

gui des 2140R1 and 2140R2 are provi ded. By these

gui des, an attitude of the cartridge B2 is stabilized
during the nounting. The nounting guide 2140R1 is

f 02 hEQR | @R APy~ G 1 iR deids opP Wt Hew i geldepperti ng
menber 2157. Further, the nounting, guide 2140R2 is
prafvPeRY QURIPRSERE | O AR el ¥ el R unt %gﬂ@%@bﬂ@mwe

The mounting guide 2140 R2 is pravided in a rib sh
0 1 AOR s UToBt TIOH G ORISR Aiiieddrt A 1SpaGhenc osed

id 214OR1 d 2140R2 of_th ] B2 th
Tt [y GG 24 9B B ovi 0B 6 T Appar e T n

a%é?r lyd ﬁovéqﬁo gbOHetﬁ Sﬁé Q@Pn tion 2130a,
e 9 b8

struc ure gU|de s ruc ure

gg%g??g?giohé tP@ é@n?s a@réz‘i‘%@é‘&é’@ BESHCLYE € apparatus

erence to Figures 2 and 3 .

thh§1h5a§£é&{%oi§9rAih@o%‘khé*ecéﬁﬁyﬁg”%@n the other end.
hus, the cartridge B2 is noved in a direction

substantlabbyta@rﬁandt@uba@u&aeazdsoactaogr@bvan2a805 is
L3 of the driving shaft 180 and is nounted to the

appesad disd mal th assepdty A2 4 t Hiebsoamt 1 oDl povétrohcal

2130a) . Further, the cartridge B2 is denounted from

t hél eppaten us Fmitheassertblay 1A e(rintves thaonttiimgy EdT ttihen

Zﬁggggting guide 2130R, an abutting portion 2130Ra for
positioning the cartridge B2 at a predetermined
position is provided. Further, a driving shaft 180 is
projected from the groove 2130b in order to transmit
the rotational force from the apparatus main assembly
A2 to the coupling 150 in the state in which the
cartridge 32 is positioned at the predetermined
position. Further, in order to position the cartridge
B2 at the predetermined position with reliability, an
urging spring 2188R is provided at a lower portion of
the mounting guide 2130R. By the above-described
structure, the cartridge B2 is positioned at the
mounting portion 2130a.

As shown in Figures 39 and 40, to the

cartridge B2, cartridge side mounting guides 2140R1
and 2140R2 are provided. By these guides, an attitude

of the cartridge B2 is stabilized during the mounting.



A s shown in Figure 41, when the cartridge Bis
mounted, the casing E2 is rotationally driven

w@bk@melsiise about a shaft 2109a. Then, the userPODIE909/060822
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the cartridge B2 toward above the casing D2 . At this
time, the coupling 150 is incldined downwardly by its
own wei ght (see also Figure 39) . That is, an axis L2
of the coupling 150 is inclined with respect to the
axis LI so that a driven portion 150a of the
colipt i mUIBOL G @it det 2 Golnivr Bvyn¢dninpeatrally with a
position before engagenent) In this state, the use

dOVPRE A N IRt EheS SRR T e TETBGT 13181 ng Rugeher, the

nDuntlng ui de 4 and 2140 f the, cartridge B2
{ YRR HRAI AT e 9%1}3@&22133%%@% a\b%%*fla%ﬁwa? ove the

SRl L 1 da e
nvéj%c%x?fdg&?’or?) only by ;5@'1?‘0 Opgd a LES;% r%fn%%%mlz%r 2157.

rocess Simi arly as in

19) , the n I [
19);; 4he SRUBkLAGLEY, | Englgageas sivbty L 224§R@90f

ro@@@'éﬁ@%rf&ﬁ@eBir@ﬂ§nﬁﬁé'ﬁ@bﬁ%&&%aéuﬂﬂé'EIQ@R gh&¥ided
is, by noving the cartridge B2 in the direction

subst emd | abbyr Pedpensh € W sserftol § e dbreeidontioé the
axis L3 of the driving shaft 180, the coupling 150

engages-de ¢ ¢ 1 ihed dyu vdegstshaftud80. Thatt hier,, tales ayuitten

the cartridge B2 is denounted, simlarly as in

Endodicieate 1in omly dybeddesmmunt $ nghepermei an ofie tgeide

cartridge, the coupling 150 is disengageable fromthe
structure described with reference to Figures 2 and 3.
Further, this is true for the guide structure on the
other end. Thus, the cartridge B2 is moved in a
direction substantially perpendicular to a direction
of an axis L3 of the driving shaft 180 and is mounted
to the apparatus main assembly A2 (the mounting
portion 2130a). Further, the cartridge B2 is demounted
from the apparatus main assembly A2 (the mounting
portion 2130a).

As shown in Figure 41, when the cartridge B is
mounted, the casing E2 is rotationally driven
clockwise about a shaft 2109a. Then, the user moves
the cartridge B2 toward above the casing D2. At this
time, the coupling 150 is inclined downwardly by its
own weight (see also Figure 39). That is, an axis L2

of the coupling 150 is inclined with respect to the

axis L1 so that a driven portion 150a of the coupling



driving shaft 180. That is, the coupling 150 is noved
fromthe rotational force transmtting angul ar

w@omptisase t 0 a di sengagenent angul ar positi on BE/IRN0E/060822
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22). Thus, the coupling 150 is disengaged fromthe
driving shaft 180 by noving the cartridge B2 in the
direction substantially perpendicular to the direction
of the axis L3 of the driving shaft 180. As descri bed
above, in the case where thecartridge is downwardly
mol»® eds t @i rdet egpde@rwsrddy n(as sandhyap\2posheion before
coupling 150 is downwardly inclined by its own weight.
Foengagemerbason, the coupling 150 is engageable with

the driving shaft 180. In this enbodi ment, _the

cl anshel | &QpéhﬂﬁaﬁéaFérnFﬁﬁ 45Far dPHEVRL ddds BPVEEd the

Ho , .th t. ] ti ' t limted .
OUSEL 0t DOoBrSE Dt LINaTT Lo S0ptel LTl £ 0Ee] O
j t f th ' i s, di ted d d
TEAILES. PRLISTchhE RGLTAN08,! oyl A e, SOURIBES Vson

Fo fe%ﬁggéfg%aigw?u&%é{ﬁdggséﬂhé;'f I g pagh i?{;;e&%ible tp

ob I que wnward at an rnitra stage an recte

doywugf dt Ye 8ta A F1OGE B5 208 thd $HRLEattBEnAPHNLLE0E8mb1y
path may be only required to be directed downwardly

I maedi ehel Mot 0hg bBeteant niidoa)r eaakesvyt his operation.

predet erm ned position (the nmounting portion 2130a) .

( Endhothh renhodnt i fIbedbcess, 4simi WharTh &beipreEsbodiiment 1

invention is applied will be described with reference

to(Figuresl4®?, the coupling 150 is engageable with the
driving shaft 180. In this state, the coupling 150
takes a rotational force transmitting angular position.
That is, by moving the cartridge B2 in the direction
substantially perpendicular to the direction of the
axis L3 of the driving shaft 180, the coupling 150
engages with the driving shaft 180. Further, also when
the cartridge B2 is demounted, similarly as in
Embodiment 1, only by a demounting operation of the
cartridge, the coupling 150 is disengageable from the
driving shaft 180. That is, the coupling 150 is moved
from the rotational force transmitting angular
position to a disengagement angular position (Figure
22) . .Thus, the coupling 150 is disengaged from the
driving shaft 180 by moving the cartridge B2 in the
direction substantially perpendicular to the direction

of the axis L3 of the driving shaft 180.

As described above, in the case where the



to 45. The structure of the coupling is as descri bed
in Enbodinent 2 . In this enbodi nent, a neans for

whe®@pitsig3t he axis L2 in an inclined state w t hPCESIROEH060822
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to the axis LI will be described. Figure 42 is an

expl oded perspective view showing a state in which a
coupling urging nenber (peculiar to this enbodi nent)

is nmounted to thedevel opi ng devi ce supporting nenber.
Figures 43 (a) and 32 éb) are expl oded perspective _
vi et 5haow nys t fevdeyef bpi hgueed cko stibpoappaya hvabeain
t he coupligg and a devel oping shaft. Figure 44 is an
en? a5 BRI eP4 pebRf vEOUP LIS hdWP ngS adavRya gL ¥ daclined
princjpal portion of the cartridge. Figures 45 (a) to
450 i} S @R oG TP nelo% did orfdTa SATowe: Th iR Ry 41K 50
process in [ ch the iving shaft. epga with the
coh%l?%%?gﬁéggﬁoﬁhp?ngé?gﬁfgvhﬁg ?ﬂ%gge€§§0ping devi ce
supporting I Is ovided wi ol.ding :hal
4157j in algfgngfséégéﬁﬁﬁ?ﬁé’hgﬂgiﬁgbh%P3131%$F% i
COHpLL NGy Us 0h 08, FREDEE 5444508800 AR, &S, LG
neﬁﬁ%?fg%régggp?ng tﬁe ?nc?ina?@on of a co p}Fﬁ392156“:

ar en PNt 84 i IhEo il LMYt BBNDRE e B4 59 AN Apdile Urde s
t he coupling 4150 so that the coupling 4150 is

I Nehboeménvai d gpfovBsbleanhshde MblhtifgPEEtht OFt bike
nmounting direction of the cartridge B2 . The urging
mecdhet 81d4d69as adilrdd 688 acenwanpiessiTre sprumgisng path
(elastic nenbers). As shown in Figures 43 (a) and 43
(bjay @&hsoupgi dgwneabety 4dB9hinedr 4159 @xpanald | dige
cartridge mounting path may be obliquely downward at
an initial stage and be directed downwardly at a final
stage. In short, the mounting path may be only
required to be directed downwardly immediately before

the cartridge reaches the predetermined position (the

mounting portion 2130a).

(Embodiment 4)

Embodiment 4 to which the present invention is
applied will be described with reference to Figures 42
to 45. The structure of the coupling is as described
in Embodiment 2. In this embodiment, a means for
keeping the axis L2 in an inclined state with respect
to the axis L1 will be described.

Figure 42 is an exploded perspective view
showing a state in which a coupling urging member

(peculiar to this embodiment) is mounted to the



portion 4150 of the coupling 4150 in the direction of
the axis LI (in a direction indicated by an arrow X13

WO pooBitgusEe 43 (a)) . A contact position of thePCr/gr20ep/060822
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menbers with the flange portion 4150 is set on a
downstream si de of a center of,,t he devel opi ng shaft

153 with respect to a nounting direction X 4 . For

that reason, the axis L2 is inclined with respect to
theaxis LI by an elastic force of the urging nmenbers

4 1d5See oyl ridl 58w isoe t hadpd htel rly | vembor t iForgwkEsOd Bliade and
is directed to the downstream side with respect to the
cadd th dgeremoesplodedi peesport Xe (F e esday IngFufheer

as shown in Figure 42, at coupling-side ends of the

urde YRy ereiise r de iIaD o5 WP B 5Yh, m Bet thenpeir!l ¥ngoand
and 4160b are provided. The contact nenbers 4160a and
4150 EHIRERT t HR ¥ ande @ i40h 18155 SR bre, a
material for the contact nenbers 4160a, and 4160b i

S PTCTRE T 1 ¥ Y HOL e KAVI MG GoUt & 1 dabl 97 (5 Ly 8 ng

h a. i al d | bed..l i nfl f
USSR SSRRILDSR AL e ) vates, o

gi ng force forc

41?%%&@19%&&{%‘??1 Ox'}fédré’”slﬁ’cﬁw{ll?? £RUP)} 5% 4450,

dur rotati ona orce transm ssT on. wever, the

COM ACh {RIDEE Sy AP0 and 4dS0be sray; @h Sendecomp 1 igg

when a load on the rotation is sufficiently snall and
the couplipg 4A48Qni snsatipgractori kyer aeakedpihg Hbivsce

enbodi nent, two urging nenbers are used. However, the

nusines o ©f i thdyemeriige Ng4 "EThes spr@yided with a holding hole
41577 in a rib 4157e. In the holding hole 41573,
coupling urging members 415%9a and 4159 as a keeping
member for keeping the inclination of a coupling 4150
are mounted. The urging members 415%a and 4159b urge
the coupling 4150 so that the coupling 4150 is
inclined toward a downstream side with respect to the
mounting direction of the cartridge B2. The urging
members 4159a and 4159b are compression springs
(elastic members). As shown in Figures 43(a) and 43 (b),
the urging members 4159a and 4159b urge a flange
portion 41503 of the coupling 4150 in the direction of
the axis L1 (in a direction indicated by an arrow X13
in Figure 43(a)). A contact position of the urging
members with the flange portion 4150j is set on a
downstream side of a center of the developing shaft
153 with respect to a mounting direction X4. For that

reason, the axis 12 is inclined with respect to the



changed when the axis L2 can be inclined with respect
to the axis L2 downwardly in the cartridge nounting

walreoeasitan X4 . For exanple, in the case of a BCTIgH2009/060822
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urging nenber, it is urging position nmay desirably be
a | owernost-stream position ofz¢ he cartridge nounting
position. As a result, the coupling 4150 can be stably
inclined toward the downstreamdirection in

itsmounting direction X4 . As the urging nmenber, in

t xsienbbdiyrear  cldet tonpressi oh Eoe | uspihagnesbasad.
However, as the urging nenber, any material such as a

| ebdoLprang, 450 r 3P ontahring, Bl YembRPrbion $pofgeside
may qgfro ri@tely be gelected when the, materi a
geh®rdtESCted bPakhe cIPureereaBweler, vihe TFgPRgt to the
menber needs a stroke.to sone ent..in_or to
TErEhet e mayRt 195 o iSsSPRge “Bhr bhbalrFy FEL.

desirabl e e materi far -t r gi-ng nber is
the coil s%pgkaggf ?%egﬁfgé %gpggpgrgfqéVvﬁgg t he

?L?Q&g;iﬁgxéid¥‘éﬁd%e$§f CeutQi fi GHERSe #3 §9$?$n%%é3

nounti ng net hod of the CToupling 4150 w

dests o9edeoAea SPMBNbEr &1 gUEES 43d (8] 6@Pdaf8 HBdvided.
pin 155 is inserted into a stand-by space 4150 of the

coripé | B ¥dE0. mdiiedrs a4 pa0s hdt heccioupbhbgcdlblei Slange

inserted into a space 4157b of the devel opi ng device

suppot L dmgd hedper ThExefdAte t i sndtiarealasf desdra bethtact

above, the urging nenbers 4157a and 4159b press the
members 4160a and 4160b is selected from those having
good slidability. By using such a material, as
described later, the influence of the urging force
(elastic force) of the urging members 415%9a and 4159b
on the rotation of the coupling 4150 during the
rotational force transmission. However, the contact
members 4160a and 4160b may also be omitted when a
load on the rotation is sufficiently small and the
coupling 4150 is satisfactorily rotated.

In this embodiment, two urging members are
used. However, the number of the urging members may be
changed when the axis L2 can be inclined with respect
to the axis L2 downwardly in the cartridge mounting
direction X4. For example, in the case of a single
urging member, it is urging position may desirably be
a lowermost-stream position of the cartridge mounting

position. As a result, the coupling 4150 can be stably

inclined toward the downstream direction in its



predeterm ned portion of the flange portion 4157
t hrough the contact nenbers 4160a and 4160b. Further,
wWo b@ogsmpnrti ng nenber 4157 is fixed to a deveP@pirego9/060822
device franme 118 with a screw or the like. As a
result, the urging nmenbers 41HQa and 4159b can obtain
a force of urging the coupling 4150. Thus, the axis L2
is inclined with respect to the axis LI (state of
Figured 4 ) . Next, with reference to Figure 45, an
opesat t omg far recigagn ngd t he coupling 4150 with the
driving shaft 180 (as a part of the cartridge nnuntin%
oper at i on) Agi Lhebergéser npaberri gor £8185ephpdangnas the
(c) show a state jmedjately before the engagenent,
anePTRERF L a5 ¢ L shRGAN AN engsged doeyedn ahdiG ate
shown_ in Figure 45 §gé, t he gfis L2 of tfe gou [in
218091 RT | BRI TEG FRY FVEREL i TROF cSpet LToL (HeTIRYs
5 LI, in the nounting dirggtion X 4 éthe angul ar Positignl
befOF & the®Rhyagentnt 1o By T hd TR RalTon R the 2 -=-Y
coupling 4150, Jjn t ' [ j
i S s R SR S G

gi f&‘f&é?” Bdved 0Gated, i fy RN Oh&d sl 4iG-dile to

eveloping roller 110 than an end 180b3. Further, an

upstheadyside eRdopesttioNiAdPOAR vhéhakespest tmvd hdhat
nmounting direction X 4 is |ocated at a position closer

t opliAgopé N 1821 § havsi hebeadtH80bBhe Thateisalasor the
descri bed above, the flange portion 4150 of the

10 couplimg Mdmibert sisrged byilhspuigyngr nehbelild58apébie
of giving the stroke.

Next, with reference to Figures 43(a) and
43 (b), a mounting method of the coupling 4150 will be
described.

15 As shown in Figures 43(a) and 43(b), a pin 155
is inserted into a stand-by space 4150g of the
coupling 4150. Then, a part of the coupling 4150 is
inserted into a space 4157b of the developing device
supporting member 4157. At this time, as described

20 above, the urging members 4157a and 4159 press the
predetermined portion of the flange portion 4157j
through the contact members 4160a and 4160b. Further,
the supporting member 4157 is fixed to a developing
device frame 118 with a screw or the like. As a result,

25 the urging members 415%9a and 4159b can obtain a force
of urging the coupling 4150. Thus, the axis L2 is

inclined with respect to the axis L1 (state of Figure



that reason, the axis L2 is inclined with respect to
the axis LI by the urging force. Therefore, by noving

W b@oaswis2 i dge B in the nmounting direction X4, PEnJEne/060822
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surface 180b or an end (a main assenbl y-side engagi ng
portion) of the pin (rotationgl; force inparting
portion) 182 contacts a driving shaft receiving
surface 415CfF of the coupling4l50 or a projection
(cartridge-side contact portion) 415Qd. A contact
stétle. of the pin 182 with the receiving surface 4150
IS shomn in Figure 45 (c). Then, by the contact force
(a nmount i n§exbr ceibh Fﬁ@eéﬁﬁﬁﬁlH@e%lQUFﬁe4QX|§nL2
approaches a dlrectlolﬁgarallel to the axis LI At the

SHRETF PN tFRY (AR Hor thiDrcMBHEAI (Y Wyth Hehe
ISR T Ay (T5 e 1E L HES T Bt e raountmg
mh h t.h 159 1y,
RS o P il 1 Jad o COPRE 2958 e (" eld

W'éﬁb hs@g{@r m:ér&?{‘até?;g 5SS £ dgke érggr#ém&%@Fe cﬁ”

a stan -by state performng the tra ssion o

erationa Jinee {5 aladd lsfpree ANl sHaan
ang %ar pOSP?IOﬂ) (Flguréﬁaéﬁ?% ® . Thereafter,

SigRdwf | ¥n asi durEndodi yrenthd axmeLz Oéﬁttmaéoﬁpn:@g is
transmtted fromthe notor 186 to the devel opi ng

rod1s0 dd0indriough iheadivanveagestiaf tedBct the clodipdt g

4150, the pin 155, and the devel opi ng shaft 4153.

Durl nin ttee modw@aitiiong diredieion X4 (the angular position

 before the engagement). By the inclination of the
coupling 4150, in the axis L1 direction, a downstream
side end position 4150A1 with respect to the mounting
direction X4 is located at a position closer to the
developing roller 110 than an end 180b3. Further, an
upstream side end position 4150A2 with respect to the
mounting direction X4 is located at a position closer
to the pin 182 than the end_180b3. That is, as
described above, the flange portion 4150j of the
coupling 4150 is urged by the urging member 4159. For
that reason, the axis L2 is inclined with respect to
the axis L1 by the urging force.

Therefore, by moving the cartridge B in the
mounting direction X4, an end surface 180b or an end
(d main assembly-side engaging portion) of the pin
(rotational force imparting portion) 182 contacts a

driving shaft receiving surface 4150f of the coupling



coupling 4150, the urging force of the urging nmenber
4159 i s exerted. However, as described above, the

waegongiidnrce of the urgi ng menber 4159 i s exePCEHIP2000/060822
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r AR 19 1He hasth

the coupling 4150 through the contact nenber 4160. For
t hat reason, the coupling 415Qgcan be rotated under
not nmuch | oad. Further, when there is a margin of a
driving torque of the notor 186, the contact
menber 4160 may be omtted. In this case, the coupling
41600 ¢ aor ta gnsey ecttdmen r otatti nindde forde edntacl queation)
even when the contact nmenber is not provided. Further,
i 15 pr dc oo tafc td sirainst iog thise Pdar tl8i2d@e tB fihem t he
apparatus main assenbly A, steps which are the

t TP bt e pt SURE(E Buf® 45 Then,
(d) - Figure 45 ( - Figure 45 (b)_- Figure 45 (a) ).
THe 51 A (iR A B U DR e iR o ¢ he
domnggre m si d mﬁth.reigect to t#e nou tiqgtdirection
XETS TR i Tl ibbr o4 T R hat. §ESEGrE n ¢ he
pr.oc f ti t cantri , th :
ot rEEh S T R e R TRt A vl g ing

X efed Vi
et g e e st i e

showai ddl F irssodtiiddl) c anchd 5t (#llgd -pdrr idera1sm the
de s

downstream si de with respect to the nounting direction
Xnowedain NSk | $i vdy@ysn Cireaietciveteespi ey 4159 is
transmtting (receiving) surface 4150 and the end
180dmmfeddwd dr iThiemg SHafatl 1380 thlen atdies dlloeerddeder idxec L2
Enbodi nents, in the cartridge
are substantially in line with each other. Then, the
cartridge 4150 is placed in a stand-by state for
performing the transmission of the rotational force
(rotational force transmission angular position)
(Figure 45(d)).

Thereafter, similarly as in Embodiment 1, the
rotational force is transmitted from the motor 186 to
the developing roller 110 through the driving shaft
180, the coupling 4150, the pin 155, and the
developing shaft 4153. During the rotation, on the
coupling 4150, the urging force of the urging member
4159 is exerted. However, as described above, the
urging force of the urging member 4159 is exerted on
the coupling 4150 through the contact member 4160. For
that reason, the coupling 4150 can be rotated under

not much load. Further, when there is a margin of a

driving torque of the motor 186, the contact member



denmounti ng process, the receiving surface 41507 or
projection 4150d which are | ocated on the downstream

w@e@e/1si1sh respect to the cartridge nounti ng dPCEIR20GH060822

X 4 is described as contacting at |east the end 180b
of the driving shaft 180 (e. g9 Figure 19). However,

as in this enbodi nent, even when the downstream side
recei ving surface 4150f or the projection 4150 doesnot
contact the end 180b of the driving shaft 180, the
colipd 0 ma vt 150 weait thed sefdar athéss faam@,t Néred rdorpdg ngh alflt5 0
180 in accordance wth the denounting operation of the
catan | WgrnBit ThHes, refabolenabriemee coliph | FHCUWIBTY cCONRR

. out of the driving shaft 180, by the urging force of
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t HEeR gy GRIMERST ASPeE heS aPs ROV E¢%cl i ned
downwar dl y mﬁtp respect to the axis_L | in %he
mounti ng dFFEEREBN X2 EPRePdBABHR PhggRgUPLing the
it . Jhat i in_thi nbodi t
PREEHOUISS ol P BeTRe T hE abmpeterena Y o Steps
¢ : .
respegt 40 thes axlse b e 3z5‘af ?@e ng%kr?%%%g@%ﬁ@?#@“ ng

angul ar position are eq is TS

bgrg%pé% h ngl_péi 50 i e the ic
force o &t efsprlngg(#%e u¢§?ﬁ%&n€%g%} 41%géﬁ§é t he

fupetihons of guRcl i9tag) t hered S 4,2 apd JagWiRldna 151e is

inclination direction of the coupling 4150. That is,

t her g @i Qv ApsTDEswA1S Ot 1o S@olngiet ¢ aMSs BSe aw il €igut @épagt

means for regulating the inclination direction of the

cotpl ting MaAbOting direction X4 by the urging member 4159.
For that reason, in the process‘of demounting the
cartridge B, on the upstream side with respect to the
mounting direction X4, the receiving surface 4150f
contacts the end portion 182A of the pin 182 (a state
between those shown in Figures 45(d) and 45(d)).
Further, on the downstream side with respect to the
mounting direction X4, a gap n50 is always created
between the transmitting (receiving) surface 4150f and
the end 180b of the driving shaft 180. In the
above-described Embodiments, in the cartridge
demounting process, the receiving surface 4150f or
projection 4150d which are located on the downstream
side with respect to the cartridge mounting direction
X4 is described as contacting at least the end 180b of
the driving shaft 180 (e.g., Figure 19). However, as

in this embodiment, even when the downstream-side

receiving surface 4150f or the projection 4150 does



As described above, in this enbodi nent, the coupling
4150 is urged by the urging force of the urging nenber

wWa1®9/1prexi ded to the supporting nenber 4157. PGT/aP2009/060822
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result, with respect to the axis LI, the axis L2 is
inclined. Accordingly, the inglg ned state of the
coupling 4150 is retained. Therefore, the coupling

4150 i s engageable with the driving shaft 180w th
reliability. Incidentally, in this enbodinment, the
urgbhgcomhbet Wis9end pBovidedthe dheving ahsi7e 580t hehe
supporting nmenber 4157 but is not |imted thereto. For
exappPEing hel 3P gf dy RenbeParased nhyodl e pdr by su9 delgatt

t o. anot her gortlon of . the sup gortln menber 4157 or
pr%%@dé% ?6 rﬂ%ﬂﬁ%rwb?%th?h AP RRC LB P EF AL ARNBEr Che

E‘Jm’é? 35 Ohi S Do s (Ho UKD FLEA VELTTOT gones
§u€b9£”9h39$2951§%5§ha§ttf?Qio%?ﬁ%ﬁ&”u?élﬁgef8§&

wever ng direc b direc

'”tMQ'&P 1he AxhSet24£39, b@hé”&&igeﬂz(ﬂgvfﬁéliﬂ&@rd

t he down trgan15|de w Th' respect to the nounting

di 566kl 2Pa X4 Qitﬁh§e§§ééf'g8€t§% akUEtNerini PhéhhSunting
enbodi nent,” at the urging position of the urging

meabesc 159, xi hethé angfo PRt Lt h@NaAdOChri fok0€abeA. That
However, the urging position may al so be any position

of i § heigotupl s ngmisodimegt aAsah hengkeésat2ths anghiaed

toward the cartridge nounting direction downstream

sigdesition before the engagement with respect to the
axis L1 and an angle at the demounting angular
position are equal to each other. This is because the
coupling 4150 is urged by the elastic force of the
spring.

The urging member 4159 has the functions of
inclining the axis L2 and regulating the inclination
direction of the coupling 4150. That is, the urging
member 4159 also functions as a regulating means for
regulating the inclination direction of the coupling
4150.

As described above, in this embodiment, the
coupling 4150 is urged by the urging force of the
urging member 4159 provided to the supporting member
4157. As a result, with respect to the axis L1, the
axis L2 is inclined. Accordingly, the inclined state

of the coupling 4150 is retained. Therefore, the

coupling 4150 is engageable with the driving shaft 180



(Enbodi nent 5 ) Enbodinment 5 to which the present
invention is applied will be described with reference

W 00Bi1guBEes 46 to 50. The structure of the coupCT/mpoosn60822
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as descri bed above . In this enbodi ment, another neans
forinclining the axis L2 withyiespect to the axis LI

w Il be described. Figures 46(al), 46(a2), 46(bl) and
46(b2) are enlarged side views of the driving side of
the cartridge. Figure 47 is a perspective view show ng
t heltth i v hiplsi Hetwf an apparatus main assenbly guide
Figures 48 (a) and 48 (b) are side views showi ng a

rel ati onshipcheentahlyhelbafbiPdgBPAAdTERE  appar HEGINI
mai n assenbl guide. Figures 49 (a) and 49 (b) are
sCHRIMRRT ¢4 b7 wkS SO HLS 2l Hie ‘bl%?aw%ntle%e

d d h
e x?és?%%%”@h&rﬂ@e St R S rrehnt uf fete B fReS go For
0 d | |
ot pﬁo%%iéeg%%3r2'§%§<af§9'ma ég%‘éiﬁ b jed
aﬁ?%.sén%@%% (PP BN | 806, 08 50 ne .55?5; &
(b)oM Gedi e YiguELOf e £ark s 098 asy dﬁf;@&f‘tixﬁ Mhénber

si'de opposite fromthe driving shaft si own in
theseldhgui£sth@ Rehd i+ NOs 74Dk di St DL ea tOr8dge B.

devel opi ng devi ce supporting nenber 7157 in a state in

whi ch the Further, in this embodiment, the urging
direction of the urging member 4159 is the direction
of the axis Ll1. However, the prging direction may be
any direction in which the axis L2 can be inclined
(moved) toward the downstream side with respect to the
mounting direction X4 of the cartridge B.

Further, in this embodiment, at the urging
position of the urging member 4159, the flange portion
41507 is located. However, the urging position may
also be any position of the coupling so long as the

axis L2 is inclined toward the cartridge mounting

direction downstream side.

(Embodiment 5)

Embodiment 5 to which the present invention is
applied will be described with reference to Figures 46
to 50. The structure of the coupling is as described
above.

In this embodiment, another means for



coupling 7150 can be inclined toward the nounti ng
direction X 4 downstream side. Further, with respect

wa 00vhe118ncl i nation direction, the coupling 71BO0T/eE009550822
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inclined only toward the nounting direction X 4
downstream si de. Further, thegoupling 7150 has the
axis L2 inclined at an angle a60 with respect to

t hehorizontal line in the state of Figure 46 (al). The
reason for the inclination of the coupling 7150 at the
anghel abtihg stlas d:0ld ovs . wikl | sageeporte othd 186G s of 1 thel 1
coupling 7150 is regulated by regul ati ng portions

7157 esewdilya®7h2 as the regul ating neans (Figure
46(a2)). For that reason, the coupli\rzgg?lSO can be

i ncl i ned upharaey 46 (ahéraf§lia2or 64°WPLH pBYpAEHPEY are
the nmounting, direction downstream side, Next, wth
r 3T t D E QU B Pt o i I RERIF 4G U Het A 30R
W !I _be. esc_ri ed. Tt)le7 mai n assenbl y .gui de 71%83 . th
préfcy pet 9SS i AHAEEs, 't Ao Gk e S 19 ng ®r50:°"a "9 the
i d ib 7130 i di t he. ' B
ST Sl b R L e P
i s | Ao Sy | t I h
cr:gﬂra%(ﬁ%%%; 4;8 gé)'l'hé;&?if@%goﬁgoﬁ%%nxpsé?%oéh%%ﬁ? on in

froof,of oddei grvdd e shafd d86: # tuddeai®utd NYoparatus
direction X4 . Further, a rib 7130RIb in the

nehghwos Soatb 0y dleddlr i wirgrafao (B30 dmas @ (i ghte
such that the rib 7130RI b does not interfere with the

C st éregt /A 501 evine nstidei 6@ up | 1 ébDa Tildls h Sp engiageshn wtid

the driving shaft 180. A main assenbly guide 7130 R2
apparatus main assembly guide and the coupling as seen
from the mounting direction upstream side. Figures
50(a) to 50(f) are side views for illustrating the
mouﬁting process.

Figure 46(al) and Figure 46 (bl) are side views
of the cartridge as seen from the driving shaft side,
and Figure 46(a2) and Figure 46(b2) are side views of
the cartridge as seen from a side opposite from the
driving shaft side. As shown in these figures, a
coupling 7150 is mounted to a developing device
supporting member 7157 in a state in which the
coupling 7150 can be inclined toward the mounting
direction X4 downstream side. Further, with respect to
the inclination direction, the coupling 7150 can be
inclined only toward the mounting direction X4
downstream side. Further, the coupling 7150 has the

axis L2 inclined at an angle 60 with respect to the



principally includes a guide portion 7130R2a for
guiding a part of the cartridge frane to determ ne an

wa@edaoptisida2 of the cartridge during the nounti ngPEI@P2009/060822
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includes a cartridge position portion 7130R2c. Next,

the rel ationship between the ymi n assenbly gui de 7130R
and the cartridge at the tinme of nounting the cartridge
will be described. As shown in Figure 48 (a) , the
cartridge B is noved on the driving side in a state in
whahi zontant el ireeli B ytiporstiore (@f foigere e¢eialng The
portion) 7150c contacts the surface of the guide rib
(fTo@ePpoke¥ ofhie comehictatpen | oh)tirg3omialing thi@ at the
time, a cartridge guide 7157a of the supporting nenber
7IEWTE @t aht 5 r AT LRES guitie” SRR TISOR 0L 1) 1150,
For. t hat reasoné %& t he coupling 7150, se| f meight

of CRHCAU T UGE! B | 55 SSRIV L COPY heSPLHRT AN T Gkons
d i.bed a the coupling 7150.is set _so that the
ToUE ' T bty D dbteiatt chrp ol et b0 TFane ¢ hTZ87 can
be, J i ned Ly .at. the I AT, r t 1o
Cras TR ng TR ol S, SR M g e
coupli N0 1a0a Sai Cci negk tovgrd &be ws?m%é@?ﬁ&eﬁl 88 the

with respect to the nmounting direction X4 at

driyven: Def td PRe JADOR ddihitecghrecqdon in which the
driven portion 7150a is inclined at the angle 60)

(Figure 49néa)). wIba re@sesntBatot Fegaeephiinga7hadni s

inclined is as follows. The internediary portion 7150c

r exesargsl y equeidon7I30R ew DIl tihe desdriieeght Tofe mizein

cartridge B
assembly guide 7130R principally includes, through the
coupling 7150, a guide rib 7130Rla for guiding the
cartridge B and cartridge position portions 7130Rle
and 7130R1f. The rib 7130Rla is located on a mount
locus of the cartridge B. The rib 7130Rla extends to a
portion in front of the driving shaft 180 in the
mounting direction X4. Further, a rib 7130R1lb in the
neighborhood of the driving shaft 180 has a height
such that the rib 7130R1lb does not interfere with the
coupling 7150 when the coupling 7150 is engaged with
the driving shaft 180. A main assembly guide 7130 R2
principally includes a guide portion 7130R2a for
guiding a part of the cartridge frame to determine an
attitude of the cartridge during the mounting and
includes a cartridge position portion 7130RZ2c.

Next, the relationship between the main

assembly guide 7130R and the cartridge at the time of



fromthe guide rib 7130Rla. The reaction force acts on
the regul ating portions 7157hl and 7157h2 for

wo egalisitiBng the inclination direction. As a reRCI/IP20091250822
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coupling is inclined in a predeterm ned direction.

When the internmediary portion;3150c noves on the guide
rib 7130Rla, a frictional force occursbetween the

i nternmedi ary portion 7150c and the guide rib 7130Rl a.
Accordingly, the coupling 7150 receives a force toward
a movecin@ntioppoziteldee thel hobet degedibedti on X 4 by
the frictional force. However, the frictional force
gener at ed By FPPYRi 6R EdEPfPcirEnR) betiGeraiheidge B 1s
i nt er medi ar ortjon 7150c and the guide rib 7130Rl a

i SRV @7 %/%%nd%l‘fb?%esb‘?ei 1 #nPhte hen cBBbFT ngR 7150
toma{d th@.domnstrgan1side W th res%ect to_the. 50
ot FHES G 2Lt PORT K8 b t hRF reatttoh’ +89 cBOX EbP™ hat°0C
reaso e upl i 1 is_inclined.an d .
doapor ety e v hERRd o tin SR T b PREE T sin

byc&%(?é&??é‘ﬁt{@ﬁ) f i%@ﬂa?ga' OrGf s lingideny aéréo%trri%%e?

regul ating portion 7157g of the supporting ne

(FhQuges7#b74 aby and 46phbldingaRembsp PESPI OYi dedt ast

the regul ating neans for regulating the inclination.
Asf o estid tquide snetaoat 1oRoRiEesyi 990f rde woupliddson,

is regulated by the regulating portions 7157hl and

7150 hehé Fegup Esnd 671 82) ansedb ¢b29h) afdthdecartridge B

regul ating portion 7157g at different positions with

r espeexetioed he Qi rtdot iadrheof Hdrad axds descrilfnd alidwe, the

inclination direction of the
coupling 7150 is set so that the mounting direction
downstream side portion thereof can be inclined
upwardly at the angle 60 with respect to the mounting
direction X4. For that reason, the coupling 7150 is
inclined toward the downstream side with respect to
the mounting direction X4 at the driven portion 7150a
(in the direction in which the driven portion 7150a is
inclined at the angle o60) (Figure 49(a)).

The reason that the coupling 7150 is inclined
is as follows. The intermediary portion 7150c receives
reaction force of the self weight of the cartridge B
from the guide rib 7130Rla. The reaction force acts on
the regulating portions 7157hl and 7157h2 for
regulating the inclination direction. As a result, the
coupling is inclined in a predetermined direction.

When the intermediary portion 7150c moves on

the guide rib 7130Rla, a frictional force occurs



coupling 7150 can be regulated with reliability.
Further, the coupling 7150 can be inclined al ways at

wao b@oasigBe a60. The regul ation of the inclinatP@NIP2009/060822

10

15

20

25

direction of the coupling 7150 may al so be perforned

by anot her neans. The guide rif3 7130Ria is |located in

a space7150s constituted by the driven portion 7150a,

the driving portion 7150b, and the internediary

portion 7150c. Therefore, in the nounting process, a

| ovegfi werh nahe postermediavy hoeeshert 71 20¢ handi tleet gohde

of the axis L2) of the coupling 7150 in the apparatus

el FP a5kl §- A A ateduldived YR el 4@ (TS aegves a
(b) ). By regulating the |longitudinal position of the

C FRagtaistd 3 MRl ERTpt PRSI TS BnghiyRaBPe i

he, dri vi ft 180 with reliability. i
teﬂ js'%i%%e?%%nt ST EHERT AT CHEr Coupl THE *FE50 0 h
t | v f1_180 will ibed. Th i

op€$%%ﬁ%%ggls 8l de “Gondt F%ﬁﬁageff{é ¢ ?h%?gFEnggﬁpg

I I'S e supstan sane as n

E ' t I . ' ' t ‘

IR el SR ARy O LIl D00 IR oy yice
angs it he1 SHRPET { & NGnABIRL  + AR 72 aRdr L€ £0URE 1 1Gi {d Sbhe
in the engagi ng process of the coupling 7150 with™the

drécngirs%aﬂsd%ooﬁéw Bige dese & bedami & has el eFENESspOCt
Figures 50 (a) to 50 (f ). During the contact of the

I ntertkedi adyn pofid | @hrddSien VK oy hehe | bedd80&Kh af ot be.

cartridge guide 7157a is placed in a separated state

frioor t tieaguredessny falte dA3ORIng As5@ is inclined and
moved downwardly with respect to the mounting
direction X4 by overcoming the frictional force.

Incidentally, a regulating portion 7157g of

the supporting member 7157 (Figures 46(al) and 46(bl))
can also be provided as the regulating means for
regulating the inclination. As a result, the
inclination direction of the coupling is regulated by
the regulating portions 7157hl and 7157h2 (Figures
46(a2) and 46(b2)) and the regulating portion 7157g at
different positions with respect to the direction of
the axis L2. Thus, the inclination direction of the
coupling 7150 can be regulated with reliability.
Further, the coupling 7150 can be inclined always at
the angle o60. The regulation of the inclination
direction of the coupling 7150 may also be performed

by another means.

The guide rib 7130Rla is located in a space



result, the coupling 7150 is inclined (the angul ar
positi on between the engagenent) (Figure 50 (a) and

wo-e@ans113D (d) ). Then, at the tine when an enpCTIE001060822
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of the inclined coupling 7150 passes through a shaft
end 180b3, the intermediary ppyd¢ion 7150c does not
contact the guide rib 7130Rla (Figure 50 (b) and

Figure 50 (e) ).In this case, the cartridge guide
7157a passes through the guide surface 7130RIc and an

i Nl 50edoens f Bicet 9d 30R thandrigen nparsiane’l h0ahi the
the cartridge guide 7157a starts to contact the
pod¥ 1V bm¥ ieP Bt Pacél 7ABoRrRd (Frguirt sOME B} a BNAP T HLeR
50 fq& ). Thereafter, a receiving surface 715 or a
pr 0} e8¢ i o PPESEP T Eontidt tt G MO EHE oG UTESBOR or t he
pin 182. Then, in accordance with the cartridge .
olORY He Obe hePORTEERB LRF o | 5P SRHCE nEo akhs B FESHbon
near t.0 the. | | pe n .cen posi Ly on
de%él%&ﬁrﬁf%%gﬁ?)a%g %%g g%& g%ggoz?§?oﬁgoﬁhghgggaEQEus
c I n QMEJ ear :t.o - axhal, i T SN I
a§H£ %mﬁs§n !guéelgor%g§q§§§BF“§EPg§§5 ?%3fjtﬁgﬁgf¥%uﬂ)'
Llsyﬁmge@rxbfa@ﬁ e A1 EnSHOSL BRA1 abbYit Dohi B8 ¥hEN each
ot her. Thus, the coupling 7150 is in a rotation
stakgb byngt AL 80 [ thger babl ONGl 71 90 Cest ERPSHESE1ONMWith

angul ar position) . In the process of denounting the

cathe¢ i dgevbhd rona £ tel appai th use halbi assenbly A |, steps

whi ch are substantially the reverse of the engaging

oper ati on ¥eetputseeengsgecif ppalrkyionhdocaengiagdgegBthe

is noved in the denobunting direction. As a result, the

endope¥ inen’150 with the driving shaft 180 will be
described. The engaging operation is the substantially
same as that in Embodiment 1 (Figure 19). 1In this
embodiment, a relationship between the main assembly
guide 7130R2 and the supporting member 7157 and the
coupling 7150 in the engaging process of the coupling
7150 with the driving shaft 180 will be described with
reference to Figures 50(a) to 50(f). During the
contact of the intermediary portion 7150c with the rib
7130R1la, the cartridge guide 7157a is placed in a
separated state from the guide surface 7130Rlc. As a
result, the coupling 7150 is inclined (the angular
position between the engagement) (Figure 50(a) and
Figure 50(d)). Then, at the time when an end 7150A1 of
the inclined coupling 7150 passes through a shaft end
180b3, the intermediary portion 7150c does not contact

the guide rib 7130Rla (Figure 50(b) and Figure 50(e)).



180b pushes the receiving surface 7150°. As a result,
the axis L2 starts to be inclined with respect to the

W@x009/151132 By t he denounti ng operation of the cBCT/IR20¢p060822
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the upstream side end portion 7150A1 noves al ong the
surface of the end portion 180f in the denounting
direction X6, so that the axis L2 is inclined untilthe
end portion Al reaches a shaft end 180b3. In this
state, the coupling 7150 conpl etely passes through the
shat ttiehd dB80b3 (e guaet 50dgd)gyiddhel 2dd tpassehethrough
coupling 7150 contacts the surface of the rib 7130Rl a
atthdeguindersediacy pb3dRba JMéoen Melinedsshrfacee
coupling 7150 is denounted in a state in which the .
cou&@w 7asd is ihcd i pealte olrdhife Hoonst Feahles dguide
Wth respect to the nounting directjon X 4 . That is,

t h’élé@pwlw;gtszfs@ FnEet i Hed Rty #rdntEhkAce

1 t . M . | - - h
égﬁﬁ%@é’%%ﬁ%ﬁf%é@@éﬂ?%ﬂﬁ@ et PoRy ren s
t ti i h . .
aslg%%}r'@lrl%)@g%lg E{caélpf%ﬁ£ (t)r ea ﬁ?%%{éé’@foﬁ oéf%@d g%&qtacts

e user, e coup I'S Swun
engaged,

i ' i yd . :Further,
a heans %“oé@i%{é%? %%?gfﬁ%ﬁ%ﬁﬁgé?%e%&dl ilﬁgri Ser

NOL - PF &4 £4kd BF1 ¥ rEQd! £ 28 r HOYEVREun@SngessetDefloh N the
Figure 4 , the structure in ich the attitude of the

coupl & NGy | Snkephe | Ax BIVANCEoRAMBA B0 Hetkar s40d Ditfiej N

conbi nation wth the structure of this enbodinment. In

t hisd ephodiamtér dys Bppdyi 0f the devéloping shaft and
the center position of the coupling come near to a
co-axial line. Then, finally, as shown in Figure 50 (c)
and Figure 50(f), the axis L1 and the axis L2 are
substantially in line with each other. Thus,.the
coupling 7150 is in a rotation stand-by state (the
rotational force transmission angular position).

In the process of demounting the cartridge B
from the apparatus main assembly A, steps which are
substantially the reverse of the engaging operation
are pursued. Specifically, the cartridge B is moved in
the demounting direction. As a result, the end portion
180b pushes the receiving surface 7150f. As a result,
the axis L2 starts to be inclined with respect to the
axis L1. By the demounting operation of the cartridge,
the upstream side end portion 7150A1 moves along the

surface of the end portion 180b in the demounting

direction X6, so that the axis L2 is inclined until
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wei ght to the guide rib, the coupling is inclined in
the nmounting direction X 4 . However, in addition to
the elastic force of the sprPCmIrE2009/060822
the like may al so be utilized. In this enbodi nent, the
intermedi ary portion of the cpypling receives the

force to incline thecoupling. However, the present
invention is not limted thereto. For exanple, a
portion other than the intermediary portion nmay al so
bethg cryhtpd it o ot acgadlieh 2 hehabhterd pPh3 on Whdmis
the portion can receive the force fromthe contact

pottdteny ofhe Heowrd HGas5ehb| seMRLFRIY e s $rs cHupPidy. the

Further, this enbodi rent can also be carried out in
COTHA Flat9h 18 O3 ahi AT EnbioHr ent & PE G T H1F o

st TR TR, o ShareRIE ol S Ul iR,
ith furth | kability, bog t 6 [ t 6
x 1 tbkger dlergtcr:errirlﬁee%fl%hf Ing%retf Jf‘aérzencegi (?%'n FiAgS u)raeslfirg';s %q{tge <
| [ [ f h
AR5 R ToT o 6107 o Pl T i ¢ P e o Sdet Sro et

Sp@&&mﬂ% th $@SPECind Oi A8 DAL O NS Ldiien S #8303 de
In that state, the developing roller 6110 devel ops the

| a} el +oBGecf of gregh O b e Pt @sedst L by exdr umnkd7.id,n
t he above-descri bed Enbodi nents, the cartridge

enhoydangol ey STk B@l 1 edi moni went estudgy ef ogh nghsyst em
ISrotational force transmission angular position to the
demounting angular position.

As described above,-by the mounting operation
of the cartridge to the main assembly by the user, the
coupling is swung to be engaged with the main assembly
driving shaft. Further, a means for keeping the
attitude of the coupling is not particularly required.
However, as described in Figure 4, the structure in
which the attitude of the coupling is kept in advance
can also be carried out in combination with thé
structure of this embodiment.

In this embodiment, by applying the self
weight to the guide rib, the coupling is inclined in
the mounting direction X4. However, in addition to the
self weight, the elastic force of the spring or the
like may also be utilized.

In this embodiment, the intermediary portion

of the coupling receives the force to incline the



described. In this enbodinent, a cartridge enploying a
so-cal l ed contact devel opi ng systemin which

waelewelispaent is carried out in a state in whi chCT/iE2009/060822
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devel oping roller surface is in contact with the

| atent image fornmed on the phggosensitive drum

Thatis, the case where an enbodi nent of the present

invention is applied to the cartridge enpl oying the

contact devel oping systemw || be described. Figure 51

| saursleotg ondbweivew, oft hiehp réseaitopinignediony iidgeosf

this enbodi ment. Figure 52 is a perspective vie

showifgech Weanstopi ngode pixe@Pdicde 2P ofid opaPtiieggéhan the

Figure 53 is a sectjonal view of the cartridge taken

alioHEmEAiar PINtHER ff AP i9F MRIE BN GrRact

54_(a) and 54 ( are sectiqnal views ShOMAn the case
S Pt G 196 1o bl Graee e

bIe st at th N1 th dev,
ca %Dg'e steﬁcﬁn a kbee\?eqt:rbse Egeogr %rfe en Opﬁla{]
res vely. Figur 5 (b
I on%ei d]‘f ° sler%: f&orﬁe;é‘se. Ee(?;\%uﬁ;l% ng( dl)rl 3:eeconnect| on

in the sta ﬁﬁtgé F'9H§§5e§60&§%eﬁ9dcgﬁ £BPXo. be carried
respectively devel opment di sabled state refers to

a St | Sonthi ey 1die weme! Hp) neif rshd edifddds i3 twved 1n

apart fromthe photosensitive drum 107. First, the

Stynid Wasdf e dayejanmy oo tdi slgegRfemsmpt ayf nché he
contact devel oping systemw ||l be described with
r edreinoey tvol tth grtegse &l ande s . ddinei roarshra tigecdBb be
i ncl udes the devel opi ng
performed with further reliability.

(Embodiment 6)

Embodiment 6 will be described with reference
to Figures 51 to 55.‘ In the above-described
Embodiments, the surface of the developing roller 6110
is held with a predetermined spacing with respect to
the photosensitive drum 107. In that state, the
developing roller 6110 develops the latent image
formed on the photosensitive drum 107. In the
above-described Embodiments, the cartridge employing
the so-called non-contact developing system is
described. In this embodiment, a cartridge employing a
so-called contact developing system in which
development is carried out in a state in which the
developing roller surface is in contact with the

latent image formed on the photosensitive drum. That



roller 6110. The devel oping roller 6110 rotates,
during a devel oping action, by receiving a rotationa

w0 o00ee5f1BDM t he apparatus mai n assenbly A t hr oRQNIR009/060822
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coupl i ng mechani sm descri bed later. In a devel oper
accommodating franme (devel opefgccomodati ng portion)
6114, devel oper t is acconmopdated. This devel oper is
fed to a devel opi ng chanber 6113a by rotation of a
stirring nmenber 6116. The fed devel oper is supplied to
t his surlieaceasd whereeam| eppodiment epf 61O hyeseontati on
of a sponge-like a devel oper supplying roller 6115 in
t henvwviel @pi by abibbed Ba1Bke Jaehridge denbdvped ike
supplied with electric charges by friction between a

t HEPNPRGE Y RECRIERVR | D% F bY hbk B2 198wl he@-

devel oping _roller 6110 to be forned i.n a thin | ayer.
The develoséﬁufﬁrﬁgtﬁsnaiﬁeFﬁéopgﬁnVF§VePfi§gFed to a

d | opi it by t i.on.. Then, h .
GeETeRmind oPr bt PadY S8t A, e, 52 i
bi . Cod. It .

0 RSP ERRELLAE o SRt SR L ovRl OBLIBLOLLEE e
t h@r%@h@éflﬁ?{‘éé%! Ve idrm H i A Iate . Wiikh dh&ne
surface thereof contacts the surface of the

phel psenghd | vexah um dfy . sThat $34 1hecel ggiepsiatig
| atent i mage i s devel oped by the devel oping roller

61 0guddes zevatioate MB 4t )hashd @4 @Ontarddwertt itichdlheriews

devel opment of the electrostatic |atent inmage, i.e.,

t heholeired oples tasenehearagtion déectopimgecaftthdge is in
a development enabled state and the case where the
developing cartridge is in a development disabled
state, respectively. Figures 55(a) and 55(b) are
longitudinal sectional views showing drive connection
in the states of Figures 54 (a) and 54 (b), respectively.
The development disabled state refers to a state in
which the developing roller 6110 is moved apart from
the photosensitive drum 107.

First, the structure of the developing
cartridge B6 employing the contact developing system
will be described with reference to Figures 51 and 52.

The cartridge B6 includes the developing
roller 6110. The developing roller 6110 rotates,
during a developing action, by receiving a rotational
force from the apparatus main assembly A through a

coupling mechanism described later.

In a developer accommodating frame (developer
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devel oping roller 6110 is renoved by the devel oper
supplying roller 6115. At the sane tine, fresh

is supplied to the surface of thePCT/JP2009/060822
devel oping roller 6110 by the supplying roller 6115.
As a result, the devel oping opgration is

per f or medconti nuously. The cartridge B6 includes a
devel opi ng unit 6119. The devel oping unit 6119

i ncl udes a devel opi ng device franme 6113 and the

deavet aperdatcicompalation) feh, 6ldveldret Herist he

devel oping unit 6119 includes the devel oping roller,
quqpormfétgatree@ ofihig bleded opEr? ist Hedddweloppeveloping
supplying roller 6115, the devel opi ng chanber 6113a

t HENATRRAT okl 3ot 197y 1T dres BUAUL N GftrRpR: 6116.

tirri nber 6116, Th . ' |l 6110
R L PO el O AL a0t e
. A is_ th b tiall

SREN AL TR ERP TR Rl Sl ARl e tbdosarmies,
description. | A
A R e R S T el b
of cH M &R h PSSt /) de3CrdRRd ARAVEs & dpMEled &ith

force-inparting nmenber shown in Figures 54 (a) and 54

(31930 f@Ha £l asf ARtk SEPANSE el Waeih thEate-11ike
surface of the photosensitive drum 107 and the surface

of dd el slemed apl age &l 12rakd lthe | devebnd ahd yrolher | €ver

300 wi Il be described Iater. The devel opi ng cartridge

B i, balebormndddin na Britbiodi heeydr. The developer formation
in the thin layer is fed to a developing position by
the rotation. Then, to the developing roller 6110, a
predetermined developing bias is applied. As a result,
the developing roller 6110 develops the electrostatic
latent image formed on the photosensitive drum 107 in
a state in which the surface thereof contacts the
surface of the photosensitive drum 107. That is, the
electrostatic latent image is developed by the
developing roller 6110.

The developer which has not contributed to the
development of the electrostatic latent image, i.e.,:
the developer t remaining on the surface of the
developing roller 6110 is removed by the developer
supplying roller 6115. At the same time, fresh
developer t is supplied to the surface of the

developing roller 6110 by the supplying rolier 6115.

As a result, the developing operation is performed



1, nmounted to a nounting portion 130a (Figure 3 ) by
gui ding cartridge guides 6140L1, 6140R2 and the like

W 00vhe11appar at us mai n assenbly A by the user.PCT/JP2009/060822
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Incidentally, the cartridge B6 is also, simlarly as
in the above-described cartrigdge, nmounted to

t henounti ng portion 130a by being noved in the
direction substantially perpendicular to the axia
direction of the driving shaft 180. Further, the
carentdyeowB ys denounted fromthe nounting portion
130a. Incidentally, when the cartridge B6 is nounted
to the nouﬁb?ngaﬁgﬁ@ﬁeﬁ B8oangdudescri eycappieg gnit
guide (projection) 6140R of the cartridge B6 is

s;ﬁ)} ]ﬁ%t ed o %Vﬁﬁﬂlélgafﬁﬁ%tcaﬁ]iloqn BV Y4 Se 13 St§ Ve 1B id

t [ ' ' 188R h '
ot B R IO GRS AR

t ' ' 38L, ' 4 Fi

L 451 807 00 430, 0 S8 (IR L0 4 e

cartri u ressure
a L catd I h r&Ld [
L et
t hen appar &t 4iSe Fod (o 3BS b Yo A er THRLS | Sghd he @81 &i8ing

6140R1 is rotatably supported by the main assenbly

gutitendSORE 1 BB, thige gk el SddPLdcismtiodat 8l Yerame 6114,
supported by the main assenbly guide 130LI. Then, when

t hendlottie 1909 £ H grmeodr i 616 0sed, by the el astic

force of the urging spring 192R provided to the door

109 (and tfibeudgivegoppngngold2k émlOheonenedr ebeusi dbe

shown in Figure 16) , the urging portion 6114a of the
axis L1.

The structure of the apparatus main assembly A

is the substantially same as that in Embodiment 1,
thus being omitted from the description. However, to
the apparatus main assembly A applied to Embodiment 6,
in addition to the structure of the main assembly A
described above, a lever (a force-imparting member
shown in Figures 54 (a) and 54 (b)) 300 for contact and
separation between the surface of the photosensitive
drum 107 and the surface of the developing roller 6110.
Incidentally, the lever 300 will be described later.
The developing cartridge B is, described in Embodiment
1, mounted to a mounting portion 130a (Figure 3) by
guiding cartridge guides 6140L1, 6140R2 and the like
to the apparatus main assembly A by the user.

Incidentally, the cartridge B6 is also, similarly as

in the above-described cartridge, mounted to the



cartridge B6 (Figures 51 and 52) is subjected to
pressure application. As a result, the cartridge B6 is

w@wpastar to rotati on nonent about the gui de BAHDR2009/060822
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Then, nip width regul ati ng nenbers (spacing regul ating
menbers) 6136 and 6137 (Figurgs52) disposed at
endportions of the developing roller 6110 of the
cartridge 6B contact the end portions of the

phot osensitive drum 107. For that reason, the
devedmpimg potteen 61308 and bévenpheevsensht thve diupetlom
are kept with a constant contact nip. That is, the
desiePdprigia blY avemaand i ¢iel e els0 t Hee dexbr bpilheeehidr of
6151 and a rubber portion (elastic nenber) 6110a ,
(Fipirdst snam a8y  18he VNG nd o199t 6LEs 6B is
contacts the_photosensitive drum state in

107 i
WHTROERES] LObUR DT UTOM BTA0L 5 bt 1309 thi s state.
the devel o égg8%ﬁ%é?ﬁngﬁgggp%P%h8a%k$§§égs%%tH%O?ounted

| atent inma 0 phot osensi drum

Wi gggg- . | refe : FLogytes 52
andyégpgt e s_%%%t%$€%% Nt %@%e€%I%€$ﬁgl%%?I%r 6%1d§
and, 1 fe POHMLOGi ST Ust bR (SHPPIRE t LR S1EYET 6 €) s Of
the coupling 6150 w Il be described. The déevel opi ng

Sh@ﬁﬁjéﬂﬁﬁdi§oa@r@é@@ﬁ@t@?pﬂ?ﬂ@@io@fbﬁnthe elastic force
a

el ectroconductive materi such as iron or the |ike.

Thert devel @pg ey SHisf in§1bdla st Otadmlbe y) SUPPRraedsiywn in

t he devel opi ng device frame 6113 through a shaft

suppoute sl freamder 1 615X ufurdthely tthe elastic force of
the urging spring 188L, a guide (dowel) 6140L1 (Figure
52) of the cartridge B6 is subjected to pressure
applicationﬁ As a result, the cartridge B6 is
rotatably held about the guides 6140R1 and 6140L1 by
the apparatus main assembly A. That is, the guide
6140R1 is rotatably supported by the main assembly
guide 130R1 and the guide 6140L1 is rotatably
supported by the main assembly guide 130L1. Then, when
the door 109 (Figure 3) is closed, by the elastic
force of the urging spring 192R provided to the door
109 (and the urging spring 192L on the non-drive side
shown in Figure 16), the urging portion 6114a of the
cartridge B6 (Figures 51 and 52) is subjected to
pressure application. As a result, the cartridge B6 is
subjected to rotation moment about the guide 6140.

Then, nip width regulating members (spacing regulating

members) 6136 and 6137 (Figure 52) disposed at end



devel opi ng gear 6150b is fixedly positioned to the
devel opi ng shaft 6151 in a non-rotatable manner. The

weowphsngz 6150 is nounted in an inclinable menPer/Jr2009/060822
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t he devel opi ng gear 6150b with the sanme structure as
described in Enbodinment 1 . That is, the coupling
6150i s nounted so that the axis L2 is inclinable with
respect to the axis LI. The rotational force of the
coupling 6150 received fromthe apparatus main
assenblgny o5 thandeveleping rhkleevel bpiag el er
6110 through the drive transmtting pin (rotationa

f oPTEL EF AR PR 1GNPk t i) eBd 5BOr E henglevkl BpF ng gear
6153, and the devel oping shaft 6151. A s a result, the
deRRPopFHE ot VordBsamol 95 r dicdkt ddatrHeF MertH5or ti on

61]10a js coated on t evel opi ng shaft 6151, t

e 00 LR EE T The® BLOGTGh! M SHAP o 6284 S Fibet0”
ortion 6110a .carries the devel oper on t .ar it

oAt et e oL SRet T ST ARE b o0 T Yy

bi éf’%;\?/{;:l?%:[g&ltjhégr 2??1(5 efr‘ﬂéiudéé‘etﬁé‘b@@&e?%’%%\ﬂ‘%hﬁ%

6110a d ectrostatic latent 1 nmmn

dey et PPeRq ta CAIEBEH SOEE £OR. (dN8st EYUNGRHEY) NBITDES S
6136 and 6137 are nenbers for regulating the nip width

at (B §@RSE ant 4.y ed 3 whemrHheis farsie Pfrdine deyialopi ng

roller 6110 contacts the surface of the photosensitive

dr con 487t s Thied plsot dden s eglbat dingm neder s $1S6awadin

6137 regul ate an anount of depression of the surface

ofwhheh the rubber portion 6110a is bent. In this state,
the developing roller develops the electrostatic
latent image formed on the photosensitive drum 107
with the toner t.

Next, with reference to Figures 52 and 53, the
structure of the developing roller 6110 and the
mounting structure (supporting structure) of the
coupling 6150 will be described.

The developing shaft 6151 is an elongated
member of an electroconductive material such as iron
or the like. The developing shaft 6151 is rotatably
supported by the developing device frame 6113 through
a shaft supporting member 6152. Further, the
developing gear 6150b is fixedly positioned to the
developing shaft 6151 in a non-rotatable manner. The
coupling 6150 is mounted in an inclinable member to

the developing gear 6150b with the same structure as

described in Embodiment 1. That is, the coupling 6150



devel oping roller 6110. In the case of the contact
devel opi ng systemas in this enbodi nent, when the

w@r@vasiieez whi ch the devel oping roller 6110 al weyBJP2009/060822
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contacts the photosensitive drum 107 is kept, there is
apossi bility of deformation ofsst he rubber portion
6110a of the developing roller 6110. For this reason,
during the non-devel opnment, it is preferable that the
devel oping roller 6110 is noved apart fromthe

phios osamst ¢d veo drhamt 107 Thbs 13, iasishbmehhe Fvgtr es
54 (a) and 54 (b) , it is preferable that a state in
whiespredie devieheprnis rbl | efTel IR tedrcad]ls fdyee of the
phot osensitive drum 107 (Figure 54 (a) ) and a state

| rCQIPEH Y hel Yo veropt TR rbr Per t 53 13PPRT HoY2 diaprar t

f he ph itive d i 4 (b
J%%%gbelf 1T CRAE TR Eh o SarTFrBies oot LSt ©
to t i i on. 130 f
i A2, L1E, (RUTLLTG, OPLLLGD. 205, A1, UBRSE e
j 6114 h te LS4
by Thes o bttt e e Rin L 06 5L RO R 4GS O
Theigs 3 t h&&%ﬂé'&&@eﬁ@pi%g roh 2f £ds pHOUL A QWIRS, the

(supporting points) 6140R and 6140L of the cartridge

B%é&@léﬁfnfl%kmﬁ%ﬁi@ ect i ppraddqin Figure 54 (a) ).
Therefore, the surface of the developing roller 6110
contacts thaesuubaee pbrthenpbotosensi toweedr vm 10€

(the state shown in Figure 54 (a) ). Then, in this

endod hepingt sleafeverb5] usgiag to be co-axial with the
developing shaft 6151. The rubber portion 6110a
carries the developer (toner) t at its peripheral
surface and to the developing shaft 6151, a bias is
applied. As a result, the rubber portion 6110a
develops the electrostatic latent image with the
developer t carried thereon.

The regulating members 6136 and 6137 are
members for regulating the nip width at a constant
level when the surface of the developing roller 6110
contacts the surface of the photosensitive drum 107.
That is, the regulating members 6136 and 6137 regulate
an amount of depression of the surface of the
developing roller 6110.

In the case of the contact developing system
as in this embodiment, when the state in which the

developing roller 6110 always contacts the

photosensitive drum 107 is kept, there is a



menber, force-inparting nmenber) 300 provided to the
apparatus main assenbly Ais rotated by a force of a

wOoreioensyiemt shown) rotated by a devel opi ng devPCEJIP2009/060822
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separation signal (i.e., rotated in the

countercl ockwi se direction (digsection indicated by
anarrow X45 in Figure 54 (b) )). Then, the | ever 300
urges the bottom (force receiving portion) 6114a of

the cartridge B6 (the devel oper acconmodating frane

610 sibifsi tay rads e Loxmat et toF dgee Bihkrmtrerbbout6110a
the guide 6140 against the elastic force of the .
sprf e 1R oRi 2o ke 611Gt afes ithighgeason, during
countercqukmﬁse directjon_X4z%. Therefore, the
sUrF AR THTAR et WV opi My FOIREFTHA0 S SShacef in a
separated state fro surface of the photosensitive
I SIEE (The Tie ST e (B5o e | o
th | dge B6 t ab t guid Upport.i

oo T SR T BTROL Fo MAvS 8 TAS Greedt ton Highes
They @V‘%{ndgo& i) Joiat&d ﬁ%}fé‘%ﬂ@%?&’ Posiddon by

the force of a notor (not shown) rotated in an

OPROSHH -1k rRSHd Vb g arStevet opi 1P davi £ Sopfact

signal (i.e., rotated in the clockw se direction (the
di grast d $uh 4 ndi et &Lyl G eI Qw434 showrandd i gtktee Sén

(b) )). Then, the cartridge B6 returns to the

dewtel cpittge dbvreloeiont acd 1 Jpar t 6 10 hiys trievesd agba ct f rae

of the springs 192R and 192L (the state shown in .
Fitthe eplbdtdegngit Thatdigp L1heé cEignirdge4BB)nokakcesreated.
about the guides (supporting points) 6140R

In the state in which the cartridge B6 is
mounted to the mounting portion 130a, an upper surface
(force receiving portion) 6114a of the developer
accommodating frame 6114 of the cartridge B6 is urged
by the elastic force of the springs 192R and 192L.
Thus, the cartridge B6 is rotated about the guides
(supporting points) 6140R and 6140L of the cartridge
B6 (in the clockwise direction X67 in Figure 54 (a)).
Therefore, the surface of the developing roller 6110
contacts the surface of the photosensitive drum 107
(the state shown in Figure 54 (a)).

Then, in this embodiment, the lever (urging
member, force-imparting member) 300 provided to the
apparatus main assembly A is rotated by a force of a
motor (not shown) rotated by a developing device

separation signal (i.e., rotated in the

counterclockwise direction (direction indicated by an



and 6140L to nove in the direction X46. Here, the
stand-by position of the Iever 300 refers to a state

w@ pwgitsiten) in which the | ever 300 i s separat eRICT/IRm99/060822
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the cartridge B6 (the position shown in Figure 54 (a)

). According to this enbodi nents7; Whil e the devel opi ng
roller 6110 is left to rotate, it is possible to nove
the cartridge B6 fromthe state of Figure 54 (b) to

the state of Figure 54 (a) and fromthe state of

Fiayuraw 584 % a)n tihigure sihtle) of - Filigne 3he BeverTH0) urges
operation will be described. The rotation of the

defied dp tHeP™ of FEFCH 190- A ¥ @ ab?y) bel starekdthe

i medi ately before the state of the cartridge B6
cHzigedt 99 & he g A% OFORT Ut & FHH) e A ot bl 4)

o Pl Vi S AR B0
SO, I8 AP ol BB 1528 anc
PRy SR ETEIL Y5 S4IOT ML 0L e el oo

phot psensind g oM Q7 sand e el ORIR@ il roller

6110. This is true for the case where the devel opi ng

rofl ey 14014 Sedromedch apapd r{ f & § her Phot O eirsd tsyeface
drum 107, so that the developing roller 6110 nay

pref eftad| yhdieo seapairaiws dram 1de phiot ostentsé t $vewmlr iim

107. Wth reference to Figures 55 (a) and 55 (b) , an

ex@ingphes of (k) dri Mhatnps, stheuctante iidyet fits rarteddisnaipout
the guides (supporting points) 6140R and 6140L to move
in the direction X66.

The lever 300 is rotated to the stand-by
position by the force of a motor (not shown) rotated
in an opposite direction by a developing device
contact signal (i.e., rotated in' the clockwise
direction (the direction indicated by an arrow X44
shown in Figure 54(b))). Then, the cartridge B6
returns to the developing device contact portion by
the elastic force of the springs 192R and 192L (the
state shown in Fiqure 54(a)). That is, the cartridge
B6 rotates about the guides (supporting points) 6140R
and 6140L to move in the direction X46.

Here, the stand-by position of the lever 300
refers to a state (position) in which the lever 300 is

separated from the cartridge B6 (the position shown in

Figure 54 (a)).



will be described. A state of Figure 55 (a)
corresponds to the state of Figure 54 (a) , i.e., the

wae@basiiez whi ch the devel oping roller 6110 conPEDIRR00H0822
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phot osensitive drum 107 and is rotatable. That is, the
axis LI of thedeveloping rollgg 6110 and the axis L2
of the coupling 6150 are substantially in the sane
line, so that the coupling 6150 is in a state in which
it can receive the rotational force fromthe driving
shaft 180.Aphendiheg tevehopnembofsmenhpl whéde the
cartridge B6 is noved fromthis state in the direction
X6 (S H G or T e O 5U0 (B 1efeondi Faden) 1t ASthis
time, the devel oping shaft 6153 is_gradual |y noved in
t RO FRER i oh e tFRE CEHIOE S 12N TR aRitaf ¢ oL

N e
| et ed. noved f t hot Y 107.

S o P S

That is, N te; ' >-GR)

motor 186 B PorBEG1 O] A bt e ACCE PR 10" s

erbodi B o f henCalidvd 198 B LM d ¥ 3B tmd Nepreferably
rotational force even in the state in which the axis

L2, Sst 416t d deLhimEELOF 81 PAbYE oY ethé Nst diee SéAt€hShown
in Figure 55 (b) , the cartridge B6 can transmt the
r ottt 0BG e TBE CEs t Chdhgedefedmpitng sodterob6ldlgure 54 (b)
Therefore, according to the present invention, while
rotatimng d$thetadeve! Biguge rod (&Y. 6ThAEt tilg déveeldspiaigpping

roller 6110 may preferably contact the photosensitive
drum 107 while rotating. In this way, by bringihg the
developing roller 6110 into contact with the
photosensitive drum 107 while rotating the developing
roller 6110, it is possible to damage the
photosensitive drum 107 and the developing roller 6110.
This is true for the case where the developing roller
6110 is moved apart from the photosensitive drum 107,
so that the developing roller 6110 may preferably be
separated from the photosensitive drum 107.

With reference to Figures 55(a) and 55(b), an
example, of a drive input structure in this embodiment
will be described.

A state of Figure 55(a) corresponds to the
state of Figure 54(a), i.e., the state in which the
developing roller 6110 contacts the photosensitive

drum 107 and is rotatable. That is, the axis L1 of the



roller 6110 can be noved away fromthe photosensitive
drum 107. A simlar operation is perfornmed in the case

wohb@pastibe state of the cartridge B6 i s changeRlCT/irm9/060822
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the state of Figure 55 (b) to the state of Figure 55

(a) .That is, the rotation ofi4he notor 186 is started
fromthe state of Figure 55 (b), so that the

devel oping roller 6110 can be rotated. That is,
according to this enbodi nent, the developing roller
61dovebepbed brobbht ¢hi0 eodt Ble¢ akifH bheof the coupling
phot osensitive drum 107 while rotating the deveIoEin
rofle? c‘esaqosu%%@%h%h/y,mthléeeﬁ@a‘aiﬁgﬂ%peﬁgtﬂaﬁ ahge

di [ ti f th l i 6150 with :

" eSDERL THD 6 h80 (f i g SRERES 150 WRLCE bt sGRR ASCEhBRe

d ibed in E ' t.1 h bej itted

e GeRar T p P ORT TheC: Fietur B GeEEr Bt ME EnbBhr miten
6 | T ' :
qetl (e tel oM o Ser MR TEELD TRLCGRREFTRNE B it
(UrgL o9 FESREEN: SO0 & fe addi Eh@”dl?eé{‘f?ﬁbﬂi@' girgégrgpsg
structure of the apparatus main assenbly A . The

cap{ghsges Bbaj ni knbadb RSt 1 6ni NClatdas e Hat t aRe
(force receiving portion) 6114b. The bottom 6114b

regevyespihe shgfngeivscesf gradying hbeedevel openg

roller 6110 away fromthe photosensitive drum 107 in

t heis¢at Eon NX6hj chot ticatathei agesBb2i $s gradually
inclined. When the cartridge B6 is placed in the state
of Figure 55(b), the developing roller 6110 is
completed moved away from the photosensitive drum 107.
Thereafter, the rotation of the motor 186 is stopped.
That is, even in the state of Figure 55(b), the motor
186 is rotated for a time. According to this
embodiment, the cartridge B6 can transmit the
rotational force even in the state in which the axis
L2 is inclined. Accordingly, even in the state shown
in Figure 55(b), the cartridge B6 can transmit the
rotational force to the developing roller 6110.
Therefore, according to the present invention, while
rotating the developing roller 6110, the developing
roller 6110 can be moved away from the photosensitive
drum 107.

A similar operation is performed in the case

where the state of the cartridge B6 is changed from

the state of Figure 55(b) to the state of Figure 55(a).



nounted to 'the apparatus nmain assenbly A . The
cartridge B6 is urged by the elastic force of the

wGepioenga3192R and 192L at the upper surface (fRPCT&E2009/060822
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receiving portion) 6114a of the devel oper

accommodating frame 6114. As @ggresult, the
devel opi ngrol |l er 6110 of the cartridge Bb presses

agai nst the photosensitive drum 107 rotatably

positioned to the apparatus nmain assenbly A .

Thehref are, the oararicdgeBethes paeedl 6 thestvomtedtfrom
state in which the developing roller 6110 contacts the
phdtosEisie ik Tiraume R (Mherse Hahaippere sigtakw{Hdr ce
receiving portion) 6114a of the cartridge B6 is urged. .
byra ke e@‘&fo IO ket ed dgdhes iis pRsceFding fe this
separatjon state in which the devel opj roller 6110

i CRRAAFRR Y firlin ‘i‘%‘éelpfrﬁftrb%e'n‘(%j]r]t%egjldﬂgrﬁafbfe ThPught

cartridge B6_£ aced i.n either of the contact at.e. and
e

| a
R B "6t St o PG ST T hES 1R | Bhal Y of
f t.h | i 0. i |1 6110
LRSS U | R PR S PR EEEL P N Toller
b -d i i f g i i |
o T o hBEdeh R ELy P B e BRO8SThATSELEAL S8 AREY BT

appas &t i nogssemly 4 ithd heoWb 1864 10150 with
substaﬁ#%%ﬁ?% per pendi cul ar to tﬁgbﬁgﬁg LI, tmé

copd g 650 s dPMerhd roama tthel dbaves desersdies as those

rotational force transm ssion angular position to the

ahdwee tigsed | he e sehgage nent tang atngosnittoed HAsora the

result, the coupling 6150 can be di sengaged fromthe
description.

The structure described in Embodiment 6 is as
follows.

The apparatus main assembly A described in
Embodiment 6 is provided with the lever (urging
member) 300 in addition to the above-described
structure of the apparatus main assembly A.

The cartridge B6 in Embodiment 6 includes the
bottom (force receiving portion) 6114b. The bottom
6114b receives the urging force for moving the
developing roller 6110 away from the photosensitive
drum 107 in the state in which the cartridge B6 is
mounted to the apparatus main assembly A.

The cartridge B6 is urged by the elastic force
of the springs 192R and 192L at the upper surface

(force receiving portion) 6114a of the developer

accommodating frame 6114. As a result, the developing



driving shaft 180. Thus, even when the cartridge B6 is
in the above-described di sengagenent state and the

w@z2009/15338nd the axis LI deviate from each ot heeT/JP2009/060822
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according to the coupling 6150 to which the present
invention isapplied, it is pogsible to snoothly

transmt the rotational force fromthe driving shaft

180 to the developing roller 6110. Incidentally, the
axis LI represents the rotational axis of the

devel b gl Yol o ertlsd Icpndi dde BXipresSsespresemss the
rotational axis of the driving shaft 180. Thus, in
Erfjeli osnts Bt 1ve Haran f Bt st ofatHel e rivew emted ot anhtieh
the present invention is applied are effectively |
UtIPRFERE U I@Hés%%%%@alsédgve?h@\;f@ﬁ%?en Y Gt dge B6
i nput position is not |ocated at the sw ng center,. in,

t e® R nt Wb leh THE"Heb el bht ngt e atttFlage’s SHAgPing
awa ro hot osensi.tive dru if. 1S poessib to
IRES RS e S Tt Vg

roller. F%hEHa‘ch%relﬁéngc LhreScROSELRLE E8c%g'€79¥¥ﬁe

| atitude for the nput position, sot

CasdH 416, APPAL At Al PRl G 56D Yrsad BF th
GpdLe10n A0t il P e O ool and P the

| NPkt POSOE | Ofhé Scd PEAL &gk SB6 aBs tPL HeegOr@xi@d W th

the devel oping roller. However, as described in a

S ubsesptent ore ndoght erend , wiad sh nihardefd bepit@nrdeler 6110
is separated from the photosensitive drum 107.

The cartridge B6 placed in either of the
contact state and the se?aration state can transmit
the rotational force from the coupling 6150 to the
developing roller 6110 since the coupling 6150 is
located at the above-described rotational force
transmission angular position. When the cartridge B6
is demounted from the apparatus main assembly A in the
direction substantially perpendicular to the axis L1,
the coupling 6150 is moved from the above-described
rotational force transmission angular position to the
above-described disengagement angular position. As a
result, the coupling 6150 can be disengaged from the
driving shaft 180.

Thus, even when the cartridge B6 is in the
above-described disengagement state and the axis L3

and the axis L1 deviate from each other, according to

the coupling 6150 to which the present invention is



achi eved also in the case where the drive input
position is | ocated so as not to be co-axial with the

walewehspsng roller. In this enbodi nent, the enpEyarmeeK060822
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and di sengagenent of the coupling during the
devel opi ngdevi ce separation are descri bed. However,
also in this enbodi nent, the engagenent and

di sengagenent of the coupling can al so be applicable
to those as described in Enbodinent 1 . As a result,
i ragpll sedmbiodi inendgssibles posyiddtehlyy perdsonit the
mount i ng/ demounting of the cartridge w thout
pardtiatdendl Prose di pen ttee bV g cImnigetd ©h to the
mechani sm and t he releaS|ng mechani smto the apparatus
medeV ke yro gt Hebl0it is possible to the driving
connection_and rel ease durln cont?ct/sggaration of

t he develoﬁPﬁ@d?BFﬁéﬂyoftPﬁe 4Pt FdgeP FﬁnFésEBEt to
the_&hotos sitjve HH?] hat i S, acc
i

S Lamind Ol L% iy e

cart'rd 6"
t b d
A LI U S i

d|£$§ 8ﬁ3 gubstantially perpendicular to the axis L3
e driving shaft 180. In addition, according to

the cartrigggsB6,nevaBoduning bhecdevekepiag devige
separation, the transm ssion of the rotational force

f ram ddenappar &t isi FRi thasseaddyr Al fiver itotlevel apd NPed
roll er 6110 can be perfornmed snoothly. Here, "during
t herdeyef opt hge Devineel i zed.

As described above, even when the drive input
position is not located at the swing center, in the
state in which the devéloping cartridge is moved away
from the photosensitive drum, it is possible to
transmit the rotational force to the developing roller.
For that reason, it is possible to allow latitude for
the drive input position, so that the cartridge and
the apparatus main assembly can be downsized.

Incidentally, in this embodiment, the drive
input position is located so as to be co-axial with
the developing roller. However, as described in a
subsequent embodiment, a similar effect can be
achieved also in the case where the drive input
position is located so as not to be co-axial with the
developing roller. |

In this embodiment, the engagement and

disengagement of the coupling during the developing



separation” refers to a state in which the
phot osensitive drum 107 and the devel oping roller 6110

wokioehshare contacted each other at their surfRCBIP2009%060822
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separated (noved away) from each other. Figure 6 is
descri bed by taking the so-caldseddevel opi ng cartridge

as an exanple of the cartridge but the present

invention is also applicable to the so-call ed process
cartridge as the cartridge. The structure of the
catevichesemarmtidn mredesctHeedi n Hovsodimemtl ® dut this
may al so be appropriately changed to other structures.

Erdyaeihdiements | shel egappierahed 3l e Jeneodi dentke .

(Enbodi nrent 7 ) Enbodinent. 7 will be described with,
r FRURNEY t R PR PSRRI SR L Enbodietr F5 idescribed

(CRITRE BT | br) i SERtyr &7 Gty AERETIoNg 1t
r of at ignaj {ortce frog t he é:outpiri1 ngdt oo&rtlw@. devoe#_o i ng

roty &t Sa?fdo he %_eQ/eelf %%IP PR nggro?rper. _Jéb%m i car | Yy,
G2 St e P S M i A St S0 A SRy By

d?&/&rﬁ{%é‘giéﬂ ORR Lhe AXh Sakdi -t G B 281 h§ RePRESPSRIENE

view o _cartrld_ge_ B8 . Figure 57 Is a perspective
Vi ENe SAOMM A @s dhd Mh NGs Pk PN afurdthe Carity iidgeB A ble

A developing roller gear 8145 and a devel oper
to the driving connection and release during
contact/separation of the developing roller of the
cartridge with respect to the photosensitive drum.

That is, according to the cartridge B6 to
which this embodiment is applied, the cartridge B6 can
be mounted to and demounted from the apparatus main
assembly A by being moved in the direction
substantially perpendicular to the axis L3 of the
driving shaft 180. In addition, according to the
cartridge B6, even during the developing device
separation, the transmission of the rotational force

from the apparatus main assembly A to the developing
roller 6110 can be performed smoothly.

Here, "during the developing device
separation" refers to a state in which the
photosensitive drum 107 and the developing roller 6110
which have contacted each other at their surfaces are
separated (moved away) from each other.

Figure 6 is described by taking the so-called



waelewehspsr feeding roller 6115 (Figure 51),
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feeding roller gear 8146 are di sposed at driving-side
end portions of the developing roller 8110 and the
PCT/JP2009/060822
respectively. The gears 8145 and 8146 are fi xed
toshafts (not shown) . These ggars transmt the
rotational force, received fromthe apparatus main
assenbly A by the coupling 8150, to other rotatable
menbers (the devel oping roller 8110, the devel oper

f ebdiqlgpriold eraBiriisigen arer stdmpiag hetibercdroridge
shown) and the like) of the cartridge B8 . Next, a
driute ﬁfrﬁpmrqye%rt 8IE ol Qthi eh 3 heo c%ﬁRﬂjr(FﬁdOJBELS‘EP i ghe
nmount ed (by which the coupling 8150 is supported) will
bé%e%aelr%%%cpr%%s&smﬁn igs gf'tﬁe }5% C"t”h"emg% 8147 is
rotatably fjxed at a 03|%|o$ g ﬁ §
engages MA? etﬁErH%9% BpP %IF%F 5é 9e8iﬁ5n8 d %ﬂéted
devel r oIIer 2ar 8146 Th ear 147.

i ﬁtccf u %et a r(‘: nbhf He ohmivtatThg por?l on gpriately

S'éﬂirﬁ{éé’@é épen%ﬁ%/ @Pé g roller gear 151.

described 1n od e coupling 8150 is

mount ed tOEﬁBsdgﬁ@ﬁt8é4Zslaléa é?%hh@é@h@ PBNBeHeRY 2
retaining nmenber 8156. That is, e coupling 8150 is

di spasednantd he axis LI of the developing roller 8110

but is disposed at a position deviated fromthe axis

LI. The rotational force received fromthe driving

shaft 180 by the coupling 8150 is transmtted to the

de{Ernmpd ingeritol T)er 8110 through the gears 8147 and

o1 Empbodiment 7 will be described with reference
to Figures 56 and 57.

Embodiment 7 is different from Embodiment 6 in
drive input position (coupling position) and structure
for transmitting the rotational force from the
coupling to the developing roller and the developer
feeding roller. Specifically, a coupling 8150 is not
located on the axis L1 of a developing roller 8110 but
is located at a position deviating from the axis Ll.

Figure 56 is a perspective view of a cartridge
B8. Figure 57 is a perspective view showing a driving
portion of the cartridge BS.

A developing roller gear 8145 and a developer
feeding roller gear 8146 are disposed at driving-side
end portions of the developing roller 8110 and the
developer feeding roller 6115 (Figure 51),

respectively. The gears 8145 and 8146 are fixed to
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The rotational force is further transmtted to the
devel oper feeding roller 6115 through the gears 8147

ahol e which defines an inner peripheral surface 8157
engageable with the gear 8147.55The description on the
engagenent, drive, and di sengagenent of the coupling
by the nounting and denounting operations of the
cartridge is the same as that in Enbodinment 1 , thus
besmayf o (ned. shkewn her Thaset lgeagtsr datamrseniftorthencl i ni ng
the axis L2 of the coupling 8150 to the angul ar .
posd 3 kel of@rede R nt L RMERR ARPITr Bt DRt The

coupl i ng 8150 egggges with the driving shaft, any of
t RN b oy OURL Ehott Pt TS ele ber Rt 3.

B S o TP For o bR 9 TR TeE
t 135p n = faxi

d | opi | 0. ding. to.thi nbodi t,
R T of Phpr cvedlet gt Fadie ot nb T hage
f ' I | - tridge.
e e R e S LR S e
reference fa.Figyrgs;q Eﬁggg-gghgu§§458t55wﬁich the

princi pal sectional view of a process cartridge B9 of
t NksueThegli BN A dnbhGte® By | vwh BclPef ISP eEs iy i Vd €3 Df

the process cartridge B9.
is supported) will be described.

As shown in Figure 57, the gear 8147 1is
rotatably fixed at a position in which the gear 8147
engages with the developing roller gear 8145 and the
developer feeding roller gear 8146. The géar 8147
includes a coupling accommodating portion 8147j
similarly as in the developing roller gear 151
described in Embodiment 1. The coupling 8150 is
mounted to the gear 8147 in an inclinable manner by a
retaining member 8156. That is, the coupling 8150 is
disposed on the axis L1 of the developing roller 8110
but is disposed at a position deviated from the axis
L1l. The rotational force received from the driving
shaft 180 by the coupling 8150 is transmitted to the
developing roller 8110 through the gears 8147 and 8145.
The rotational force is further transmitted to the |
developer feeding roller 6115 through the gears 8147
and 8146.

A supporting member 8157 is provided with a



Figure 60 is a principal sectional view of the
apparatus main assenbly and Figure 61 is a perspective
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t heapparatus main assenbly and a driving connection
portion. Figures 62 (a) to 62;{«) are schematic views
for illustrating a process of nounting the process
cartridge to the apparatus nain assenbly as seen from
above the apparatus. The process cartridge is an

extaoe evloich hde blove-aestiidedoeniphédge. shinfage s81571
enbodi ment, the present invention is applied to the
preeesgedare ridge wWie ckers pEepar e hyPesaEgitalqry on the
supporting the photosensitive drum and the devel o iqg

r P ERISRERLE Ui Ehid ?%dd%%%%%%%??mﬁﬁﬁn?ng%et%O?g%l g

t in, ly. That,is, thi nbodi t
CHBS! % TELD, 9°STR1ea 0l L o4, EIDECLPERL,
d table f t he: t ' I
SerpuntabLe, 11 oI TELgPPRl A5 B ASAIRLG A phas

fagé{ﬁ g&n*pﬁg?direction substantially perpendi cul ar

0O an axi a ection of the driving shaft. According

to this embgdifieRL, akNenRr QESHE t6RE! FLE08 nthehehpather
simply referred to as the cartridge) includes two

poskionse fOFf t186 e&ai&ggiﬁ@es 190 atborRé A0GGEafreeB1iHEon
apparatus main assenbly. That is, the cartridge to
whb€ho t det i eseqd gémyent iamed saeppy i ledf sepatiat etyupling
receives the rotational force for rotating the
ph®t o8 esrsgdgoe witum fhomltheiappanattus amy nohAsskeobe yin
and the rotational

Embodiment 2 to Embodiment 5 may be employed.

As described above, the coupling 8150 is not
required to be disposed at the end portion co-axial
with the developing roller 8110. According to this
embodiment, it is possible to improve design latitude

of the image forming apparatus main assembly and the

cartridge.

(Embodimeﬁt 8)

Embodiment 8 will be described with reference
to Figures 58 to 62.

Figure 58 is a principal sectional view of a
process cartridge B9 of this embodiment and Figure 59
is a perspective view of the process cartridge B9.
Figure 60 is a principal sectional view of the
apparatus main assembly and Figure 61 is a perspective

view showing a mounting guide (drive side) of the
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force for rotating the developing roller fromthe
apparatus main assenbly. Also to such a structure, the

achi eve effects described later. In contact with a
phot osensi tive drum 9107, a chgrging roller 9108 as
t he chargi ng neans (process neans) . Further, the
cartridge B9 includes the developing roller 9110 as
t he devel opi ng nmeans (process nmeans) . The devel opi ng
r dpmaradid resdsa s deney elroper driolirg devehepi e ar ea
of the photosensitive drum 9107. The devel oping roller
9 IN®r evte| opfs gire selo@dian) o$toattld d)atagi®t SafEF@ sy Fe@wen
t he photosensitive drum 9107 by using the devel oper t
fiple Heliet o hT ot IRFODASD hitAiksi RO "l Tt Tor
(fixed nqgneﬂ% 9111. In contact, with H@g devel opi ng
r FAErT 9D, TY R AR TR BF Ut 91A2STRObY AT R
devel opi bl ade 9112 determ nes an anmpunt, of .t he
R Eper™ 10 B dBpos ¥ 6d MHERE ariphd Surface

Ofe 4 Ao fie Vet oD %l d B SHb N, feVelgper
accomvdat gd Th a evel oper ‘acconmodat1 ng cont ai ner
9114 is fed, by,tatating: tiEpRn r . and.
9116. Then?na¥gé§e?%%§§lﬁ%§gf Fgémﬁfgﬁggﬁeg??%%gleg S
Chargese @l | RAIS LSk dys ther develonimocl| aslep 8ddLrd$ by
formed on the surface of the devel oping roller 9110.
Thems ed el Develmpert ind Sthe photosensitive drum and the

om

developing roller as a unit and is detachably
mountable to the apparatus main assembly. That is,
this embodiment relates to the process cartridge
mountable to and demountable from the apparatus main
assembly A provided with the driving shaft by moving
the process cartridge in a direction substantially
perpendicular to an axial direction of the driving
shaft. According to this embodiment, the process
cartridge (hereinafter simply referred to as the
cartridge) includes two portions for receiving the
rotational force from the apparatus main assembly.

That is, the cartridge to which the present
invention is applied separately receives the
rotational force for rotatiﬁg the photosensitive drum
from the apparatus main assembly and the rotational
force for rotating the developing roller from the
apparatus main assembly.

Also to such a structure, the present



transferred onto the photosensitive drum 9107
depending on the latent inage. As a result, the |atent
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drum 9107, an elastic cleaning blade 9117a as the

cl eani ng means (process neans)gi S di sposed. The bl ade
9117a renoves the devel oper t remaining on the

phot osensitive drum 9107 after the devel oper inmge is
transferred onto a recording material 9102. The
derstegpsiront irse rappeld datolm t Fend urtf aice mfssHele to achieve
phot osensi tive drum 9107 by the bl ade 9117a is

c i faated desar etV evelldpernafitaidhn 9117b. The
cartridge B9 includes a first frame unit 9119 and a

s RGP S W0 1A Mhi cf SR8 G HY a3 9 ot at B )

connected with each ofher. The first frame unit
G 6 TS QRIS GiRAT S ed by & T rst

(rane 9113-a5 feparlyof 2 0ailiLdgs (fanky Ihe,uni ¢

9119 i ncl udées e’ devel oprngr

eyl ORGPl ade 111 @ LPS| ORI, ElpiTRpn3a, he

deve op commpbdat | ng cont al ner el oper

acg%@ég L POr ti @k L4l RR%gt he 19k iING FRIRRS h
9115 and 9116. The second frgﬁé gait 9120 i s ©

coptsid tded A Serons dgate HldB @5 thdPotdsdheitive

cartridge frame. The unit 9120 includes the

phot s 9101 Vaher develdpinigheodlleaniong obldade 19bk7ahe

the renoved devel oper contai ner (renoved devel oper

acElemodst iatgl ardtieon) image formed on the
photosensitive drum 9107 by using the developer t. The
developing roller 9110 contains a magnet roller (fixed
magnet) 9111.

In contact with the developing roller 9110, a
developing blade 9112 is provided. The developing
blade 9112 determines an amount of the developer t to
be deposited on the peripheral surface of the
developing roller 9110.

The developer accommodated in a developer
accommodating container 9114 is fed by rotation of
stirring members 9115 and 9116. Then, a developer
layer to which electric charges are imparted by the
developing blade 9112 is formed on the surface of the
developing roller 9110. Then, the developer t is
transferred onto the photosensitive drum 9107

depending on the latent image. As a result, the latent

image 1is developed.
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unit (devel opi ng device) 9119 and the second frane
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el astic nmenber (not shown) provided between the units
9119 and 9120, the devel opi ng 490l I er 9110 i s pressed
agai nst the photosensitive drum 9107. That is, the
first frame unit (devel opi ng device) 9119 determ nes
the position of the second franme unit 9120. The user
gri ps a hahdl eofitant wbtht shehpheaesendgeiBe doua 9107,
cartridge nounting portion 9130a provided to an
apparetast Fai Ll exsamblylade 911ta tag sthe neleaing means
described later, in interrelation with the munting
OpERERGOTE drea® cht tdiRRS ), the Bliddieng lHar treFPaEs
proviq§g to the apparatus main asse

ly A9 d
Lt |G SRR dovBTERHRY T 6k DS GURT Ve TS L BES o™
cor b T ot L aRs” e icbel Bh o ol Tbr B ¢
. T devel opt YL
Foraes il Il Sl QB0 Y e IRl o B o

ol e%df’fh@é dheccartiddose B9 £ 004 her @RPe! @ Usy Nehd

assenbly A9, the door 109 i1s closed. In interrelation

Wigthddeo £l psi g @PEIAEQD Df 4 heeflopid 188ve Bo@i N
assenbl y-side drum coupling 9190 and a cartridge-side

drewn€oind+ ngl 17t ati onal force transmitting part)

9145 are connected with each other. Thus, the

phot osensi Theecdrumi@8§67BPsinoflatied byfirst frame unit
9119 and a second frame unit 9120 which are swingably
(rotatably) connected with each other.

The first frame unit (developing device) 9119
is constituted by a first frame 9113 as a part of a
cartridge frame. The unit 9119 includes the developing
roller 9110, the developing blade 9112, a developing
chamber 9113a, the developer accommodating container
(developer accommodating portion) 9114, and the
stirring members 9115 and 9116.

The second frame unit 9120 is constituted by a
second frame 9118 as a part of the cartridge frame.
The unit 9120 includes the photosensitive drum 9107,
the cleaning blade 9117a, the removed developer
container (removed developer accommodating portion)
9117b, and the charging roller 9108.

The first frame unit (developing device) 9119

and the second frame unit 9120 are rotatably connected



receiving the rotational force fromthe apparatus main
assenbly A9. The main assenbl y-side drum coupling 9190
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of corners in cross section. This coupling 9190 is
provided at a central portiomgaf a rotatable drive
menber 9191. At a peripheral surface of the rotatable
drive nmenber 9191, a gear (helical gear) 9191a is

provi ded. To the gear 9191a, the rotational force from
t hey rotpin 186 By taraesmistttiad memiperthenott lshown) provided
cartridge-side drum coupling 9145 is a non-circular

t P SEERED )it blhs hald garaf(i]J p?ldff?%u i §5e o@le%%}w%g ifoller
cross section. The cou 9145 % es wth th

9 np® RT3 raget r%ke%&? l%Y%edlf%n?we

186. Th
il S fahéi,‘iafeé? npm%h T I S N CTSREIRE

9%%%}%9 e @HQJ & gﬁonofhghgo 5#@ 9%%9 glt 9120.
I n I n

engage eac resu

ahi ch the @681 eggwp ;ggegvsgnaﬁgr@waﬂa @8&9 i uhe the

hol e, the rotationa rce o e rotata rive

meabef r 4P 35 £ anSEd H £udO hdien PHRS %@P@iéﬂw@lﬂwm
9107 through the projection. The shape of the

ProrSeided t@YyapRseRrdalieliabe shaagety sl ong anitshe
projection can receive the rotational force fromthe
hot fmé h dhedengagesd stater Wi i tieehoéBationtiish the
enbodi nent, the hole shape is a substantially
equotat Bn@l operangbe ahdthdecqprioyedge oBC shialpe dsiwing
substantially twi sted equil atera
shaft 9180 provided to the apparatus main assembly A9
and a cartridge-side developing roller coupling
(rotational force transmitting part) 9150 of the
cartridge B9 are connected with each other. The
developing roller 9110 and the like are rotated by
receiving the rotational force from the apparatus main
assembly A9.

After the completion of the cartridge B9 to
the apparatus main assembly A9, the door 109 is closed.
In interrelation with the closing operation of the
door 109, a main assembly-side drum coupling 9190 and
a cartridge-side drum coupling (rotational force
transmitting part) 9145 are connected with each other.
Thus, the photosensitive drum 9107 is rotated by
receiving the rotational force from the apparatus main

assembly A9. The main assembly-side drum coupling 9190

is a non-circular twisted hole having a plurality of



triangular colum. As a result, according to the
present invention, it is possible to transmt the
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astate in which the axis of the hole and the axis of
the projection are aligned wiify each other (center
alignnment) and in a state in which the projection
receives the drawing force into the hole. Therefore,

t he photosensitive drum 9107 can be rotated accurately
aneosmo hily. CIReg s heectidre. hollf@iiss cpuptiiaed 9d@Daxisal | y
wth the axis of a shaft portion 9107a of. the )
phoE VEERRT ta 'ty e dFems b 7ROoThEC Hf t2 peRtderP A 0FB1 TR

OTAMEH S50 ot dral PSR By TE G (T 20 EHAPLe
LN, | y-si d i ng. 9190 (th t abl
LD 01000 L1 < G HoLeq Thcd | Btet) AbUsh by a
L Ng. t t apl [ '
S PATETT oR T CRETe e AG G B ot ha gy Erom

%0%%%:@%%3195 hes coupl ing 9190 is noved by the noving

In a direction along a rotational axis X70

of the couplirRge®]190naNEai-Braddbr8ehORrdR3cblpMihgho14s
the coupling 9145 is provided. "A s a result, tﬁe

coupl & No?190r @nrh + hew COLRM | il Pd46i & engnpiaged Wi th
each other. Then, the rotational force of the coupling
919Dutrslitansfri¢deteto theccospl sagt D45 (THegureidA ng
(b) ). The coupling 9190 (the rotatable drive nenber
919145 i sngmyes wi/th hehenvougl b2l 99195, reowede i bhe
rotational force from the motor 186. That is, the
rotatable member 9191 is rotated in a state in which
the hole of the coupling 9145 and the projection of
the coupling 9190 are engaged with each other. As a
result, in a state in which the projection receives a
drawing force into the hole, the rotational force of
the rotatable drive member 9191 is transmitted to the
photosensitive drum 9107 through the projection.

The shape of the projection may appropriately
be changed so long as the projection can receive the
rotational force from the hole in the engaged state
with the hole. 1In this embodiment, the hole shape is a
substantially equilateral triangle and the projection
shape is a substantially twisted equilateral
triangular column. As a result, according to the

present invention, it is possible to transmit the

rotational force from the hole to the projection in a



interrelation with the opening operation of the door
109, in the direction along the rotational axis X70

w@p@9isiia2 di recti on X95 in which the coupling BAROP2009/060822
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i smoved apart fromthe coupling 9145. As a result, the
coupling 9190 and the coupling,9145 are separated from
each other (Figure 62 (c) ). That is, the coupling
9190 is noved toward and away fromthe coupling 9145
in the direction along the rotational axis X70 by the
o antge niembetn i ¢ et haca abs ec freibero bd 9dndst e sex i pedf
later (in the directions indicated by the arrows X93
antheXgsr ¢ e & o ear 22 yneddvebh (e3ch  oter depeal ¢y,
details of the structure of the npving nmenber 9195

wi 331 grememt  t 30 f ond eXpd BRat? ot sFhceRa RReWpCtion

SHECH oL R
t i ng. 9145, .th [ 9190 d.th

?mV? % Sp}?éﬁ‘g%‘lf Q%ﬁ@%"% r & lﬁg s%ﬁ?ﬁ e%gl? P9 aﬁ%%% e T:%%e%‘ﬁ{ ately
No, 287 in Fi y | .
o T ATERE A G adibias AR SRR RS a1 Ly

9130R] and 9180R2¢ psovided Lo-¢ Non appasat&s RN

assenbly A 9. These gui des ‘are oppositely provided in

t hen s &k 4081 PRURELRIIPOT | ahO LI Gt idHI®D107a is
nounti ng space) provided in the apparatus nain

assesP] yed9at FOQYr endlpshovsnt be €iié vighst deessf £ 8¢€ drum
and a non-drive side has a symetrical shape wth
respettatd iderdtavably supported by the unit 9120.

The main assembly-side drum coupling 9190 (the
rotatable drive member 9191) is, as described later,
moved by a moving member (a retractable mechanism)
9195 moved in interrelation with the closing operation
‘of the door 109. That is, the coupling 9190 is moved-
by the moving member 9195 in a direction along a
rotational axis X70 of the coupling 9190 and in a
direction X93 in which the coupling 9145 is provided.
As a result, the coupling 9190 and the coupling 9145
are engaged with each other. Then, the rotational
force of the coupling 9190 is transmitted to the
coupling 9145 (Figure 62(b)).

The coupling 9190 (the rotatable drive member
9191) is moved by the moving member 9195, moved 1in
interrelation with the opening operation of the door

109, in the direction along the rotational axis X70

and in a direction X95 in which the coupling 9190 is



side, thus being omtted from explanati on. The gui des
9130R1 and 9130R2 are provided al ong the nounting
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nounted to the apparatus main assenbly A9, a cartridge
gui de described later is insefgzed while being guided

by the guides 9130R1 and 9130R2. The nounting of the
cartridge B9 to the apparatus main assenbly A 9 is
performed in a state in which the cartridge door 109 A
operrabd earEbout feos hetie G1QOking t ML 4espdet & orasvel t, the
apparatus nmin assenbly A 9. By closing the door 109

t heownling rgl O ane e tePeREIED 9H1 % herappepat aisedat Fom
assenbly A 9 is conpleted. Incidentally, also when the
cBAFH RO [ BiYerDUPE EC) ¥ rom t he apparatus nain

nmbly A9, the d t f din
the state Thakinien FRE HBBPLI0 PLofpiRolb Hosarcrd and
gﬁ%%%;hg mééé? %gééﬁlngFg%%$2f ua%%Hdou é?léndalong the

pe%% %%%P"%;Eignx%@g Ao LHG, £ frhexg%QPOHé@Eactable

so functions as a cartri egU|

9%&%% Thed 9b Sas thes SPAbLQ SUPPOFt (1Y HBREDEL rOdBLohS

outwardly projected, so that its outer peri pher al

SU{f@featds By Gthdli DO EHOCLH DNandi x5 | OROFt gdi-@al 620e)
(drive side) of the second frame unit 9120, cartridge

guiileseDI4PR2 are ipfendalad; akiae itlhe «cfarthd dgerwgitides of

9140R1. When the cartridge B9 is nounted to the
the moving member 9195 will be omitted from
explanation since a known structure may appropriately
be used as the structure of the moving member 9195.
For example, the structures of the coupling 9145, the
coupling 9190, and the moving member 9195 are
described in Japanese Patent No. 2875203.

As shown in Figure 61, a mounting means 9130
in this embodiment includes main‘assembly guides
9130R1 and 9130R2 provided in the apparatus main
assembly A9.

These guides are oppositely provided in the
cartridge mounting portion 9130a (cartridge mounting
space) provided in the apparatus main assembly A9.
Figure 61 shows the drive-side surface and a non-drive
side has a symmetrical shape with respect to the drive
side, thus being omitted from explanation. The guides

9130R1 and 9130R2 are provided along the mounting

direction of the cartridge B9.



apparatus main assenbly A 9 and when the cartridge B9
is denmounted fromthe apparatus main assenbly A9, the

w@eioda5Q93210R1 i s gui ded by the guide 9130R1l anpBCT/JP2009/060822

10

15

20

25

t hegui des 9140R2 are gui ded by the guide 9130R2. The
gui de structure on the other gyd-side of the apparatus
mai n assenbly and the guide structure on the other
end-side of the cartridge are the sane as those

descri bed above, thus being omtted fromthe

descri pti onhehnthhecabbvéddes8Pi hbedmpanned, tbhéhe
cartridge B9 is noved in the direction substantially
peapehch tus araim asrenhiecd? ort otarhel dee soudef the
driving shaft 9180 to be nounted to and be denounted

f réps R ph e 1 st fral 1S BkRADI YL ke Peipendsided Py the
cartridge B9 is nounted to the apparat.us qg%n assenbl y

G710 18 OB bt et i Sbgve the

[ 9150, i d with the drivi f1,9180
COUPLLIBS1 0, |, ofRsed LI hen 11 XL0g Al 9180
t heer tPre&S:Pn { hseta%(% Virg]gw]g'? ttk%'S{? fér{&é?t &gor B¥O9
t T ot alTonal Torce Transmited to fhe dev opi Ng

: red 1o |
o Efeighs oo QP A T P ookt PR 10

t hep i yend ransm 44408 PRt A9 | N Bhe1eitdd daR fdr 109,
descri bed in Enbodinent 1 , the coupling may be

di @P@&ﬁ’&uﬁ@i%i &F | ynavi ¢ & t hedgeved opd ngh ohpear Q449 Méin
di sposed at the position deviated fromthe axis of the

dexvssapphg A9l 1erc@idletdhe dangagrmrdlland also when the
di sengagenent operations between
cartridge B9 is demounted from the apparatus main

assembly A9, the demounting operation is performed in
the state in which the door 109 is opened. These
operations are performed by the user.

In this embodiment, as shown in Figure 59, an
outer end peripheral portion 915%9a of the shaft
supporting member 9195 also functions as a cartridge
guide 9140R1. That is, the shaft supporting member
9159 is outwardly projected, so that its outer
peripheral surface has a guiding function.

At a longitudinal end (drive side) of the
second frame unit 9120, cartridge guides 9140R2 are
provided above the cartridge guide 9140R1.

When the cartridge B9 is mounted to the
apparatus main assembly A9 and when the cartridge B9
is demounted from the apparatus main assembly A9, the

guide 9140R1 is guided by the guide 9130R1 and the



the coupling 9150 and the driving shaft 9180 are the
sane as those described above, thus being omtted from
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cartridge-side devel oping roller coupling 9150, those
of the above-described couplings nmay appropriately be
enpl oyed. Here, with reference to Figures 62 (a) to 62
(c) , the process in which the above-descri bed process
cartridge B9 is nounted to the nmounting portion 9130a
t wisdexbl  s4t0Rhea e | yel dmhrectilon deideenl 30R2 .
apparatus nmain assenbly A 9 and the cartridge B9 w ||
be descri béde gnifegarsuepugg)on the esheri ggd-BIdpsof
bei ng nounted to the apparatus nmain assepbly A9. At
t Hike tapRAraHES @5 1SR he it P vi%o %*‘srU%%ure on
descrlbed abov jncli {Htomard t he downstream side

n

VVI {1 ralspRcter ?’n‘?se g i Tet ‘?%rﬁ“ﬁ‘%@%‘}e Ful't et

mb d d
be KRG %#ﬁﬁﬂ%&ése Wiy %i%&’% PR e

f d
%Sdé”%%r SRR ot TS alP R el ne i S0 e

Fi M@r@(?%é aﬁlg 14 Mde§ {d gwe, dif@c@'{w @&b%@iél@ﬂﬁ&

seens t ocated In the nounting (dermounting) path
of o d S 6@ 1 96 B hdlNEVE s 1S b5 apPasent £30HF the

Flgure 61, the drum coupling 9145 and the devel opi ng
r it B iUt iy 9190 B¢ oelavdatesd ft onsa@che oidesunt éd
from the apparatus main assembly A9.

When such a cartridge B9 is mounted to the
apparatus main assembly A9, similarly as in
Embodiments described above, the coupling 9150 is
engaged with the driving shaft 9180 of the apparatus
main assembly A9. Then, by rotating the motor 186, the
driving shaft 9180 is rotated. By the rotational force
transmitted to the developing roller 9110 through the
coupling 9150, the developing roller 9110 is rotated.
Incidentally, with respect to the drive transmitting
path in the cartridge, as described in Embodiment 1,
the coupling may be disposed co-axially with the
developing roller 9110 or disposed at the position
deviated from the axis of the developing roller 9110.
The engagement and disengagement operations between
the coupling 9150 and the driving shaft 9180 are the

same as those described above, thus being omitted from

the description.



respect to the noving path in the cross-sectiona
direction (the vertical direction) . Therefore, the

waleiogitsig3shaft 9180 does not obstruct the nounPCTIGP2009/060822
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anddenmounting of the cartridge B9. Then, fromthis
state, when the user inserts t¢e cartridge B9 into the
apparatus nmain assenbly A9, the cartridge B9 is
nounted to the nmounting portion 9130a. Simlarly as in
the af orenentioned description, the coupling 9150 is
engaged w B the éﬁﬁ@pﬁ@r§h@¢tt@PS@aEVrﬂﬁQ§“@p@ﬁatlon
Thus, the coupling 9150 is placed in the state in
m@%ﬁel@phra% ¥ hheHi @ovlﬁbl%t at PBnaFheeeceft Bhehe

devel o roller 9110, . Then, t he novyi gb
O19eoTor A0 CPLhSH CPERLiNES hak) AQPERr e F Y oPot he
door %09 Figure 61) by the user, the drum coupling

919BPbRYEAe apparatus nmain assembly A 9 side is noved

in the di r%%gl on %93 (Flt%t%r 0%2 (ob)p fgerbp_ {3{54 ro 62 (

coupling 9 éngages Wit run1 oup I ng

theng £5&g§§ BY §Ribg PBQC$?%¥Q—§§EQE§Bé8”B£o egse

trans e state. Therea e image form ng

Opgiptt PAgetBe 19tabinnal £8r €8ef oMt NEgMBLLPE 148601 S50a
transmtted to the drum gear 9190 fi xed ?o the drum

cotpl 5929196 Fhetheivet BenhetaibANBLtheEEeths
transmtted to a devel opi ng gear 9181 fixed to the

dr appagashafma Pl88sfenbi ecRPDvang the cetatidgal Bbowtel
fromthe coupling 9150. As a result, the rotationa
f opeedésombdad. notor 196 is transmitted to the

phot osensitive drum 9107
In Figure 62(a), the cartridge B9 is being

mounted to the apparatus main assembly A9. At this
time, the axis L2 of the coupling 9150 is, as
described above, inclined toward the downstream side
with respect to the mounting direction (X92). Further,
the apparatus main assembly-side drum coupling 9190 to
be engaged with the drum coupling 9145 is retracted so
as not to obstruct the mounting path of the cartridge
B9. An amount of retraction is indicated by X%1 in
Figure 62(a). In this figure, the driving shaft 9180
seems to be located in the mounting (demounting) path
of the cartridge B9. However, as is apparent from
Figure 61, the drum coupling 9145 and the developing
roller coupling 9150 are deviated from each other with
respect to the moving path in the cross-sectiocnal
direction (the vertical direction). Therefore, the

driving shaft 9180 does not obstruct the mounting and



t hrough the drum coupling 9190 and the drum gear 9190.
Further, the rotational force fromthe notor 196 is

wo e@namiisi ed to the devel oping roller 9110 thrpCmyirP2009/060822
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t hecoupling 9150, the rotational force-receiving
driving shaft 9180, and the dewel opi ng gear 9181
Incidentally, details of the transm ssion path from
the coupling 9150 in the developing unit 9114 to the
devel oping roller 9110 through the supporting nenber

9 1dEMGitTE i5agreo st heh ovar tdelsdge Y- above, thus being
omtted fromexplanation. When the cartridge B9 is
denount ed Thef t RECEppAEat B52RBr nWhASBeBPyUASr LRECTLS
user opens the door, 109 (Figur

. 61) . By.th [
o O 4 75 el o W PR NG DT A GRRr e bl -
t d 109, t d | i 9190 th t
%000 09%: 18 U UMSRIPLLNG, O10 BN, soparalue
opPOF L € fSri Pyt i}&l dlarse%nl %I?lex%% (x!:eln%llllrtelo 2ea('\(iﬂ)es)c’ i?t%. on,
a resutt, “the dru coupling 9 G is Tove apart from

t hﬁ]@w&ﬁaﬁw %W%@J:flé-er%@ed theccarfd i %Pvﬁ?g Ca, e

derount e e appara mal n assenb A9.” A s

destd d 5 above, o ddves AT atmgs: JTRIthASSRIFA DA A 4 50N |
Enbodi ?r%ﬁt N op udes. in addition to the 8 S

ahgvecatesod | hed staiet i aviofch Ner apPparatassmet Nthe

assenbly A, the noving nmenber (retractable nmechani sm

9195t 4 tof oV | frgr ddnet aret e asdswabdyytsd teo renm E0UP! | ng

9190 and the coupling 9145 in their axis direction

(the rotatTbenl byi shdi megingnmXmber PA9Enbotenenia8ed

the cartridge (process
with the closing operation of the door 109 (Figure 61)
by the user, the drum coupling 9190 on the apparatus
main assembly A9 side is moved in the direction X93
(Figure 62(b)). Then, the coupling 9190 engages with
the drum coupling 9145 of the cartridge B9 to be
placed in a rotational force transmittable state.
Thereafter, by the image forming operation, the
rotational force from the motor 186 is transmitted to
the drum gear 9190 fixed to the drum coupling 9190.
Further, the rotational fofce is transmitted to a
developing gear 9181 fixed to the driving shaft 9180
for receiving the rotational force from the coupling
9150. As a result, the rotational force from the motor
196 is transmitted to the photosensitive drum 9107
through the drum coupling 9190 and the drum gear 9190.

Further, the rotational force from the motor 196 is

transmitted to the developing roller 9110 through the



cartridge) B9 integrally includes the photosensitive
drum 9107 and the devel oping roller 9110. In

wEomodsment 8 , when the cartridge B9 i sdenounP@rJF20a1m060822
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the apparatus main assenbly A 9 in the direction
substantial ly perpendicular tgghe axis LI of the

devel oping roller 9110, the cartridge-side devel opi ng
roller coupling 9150 is noved as follows. That is, the
coupling 9150 is noved fromthe rotational force

t ranspi 553 09l 2hgutlee posatiomat of ¢ hee diseayagegredtiving
angul ar position to be disengaged fromthe drivin
shelfaf 918080 Thamd lye t thevedop g needer 99485, Inwidantally,
assenbl y-side drum coupling 9190 is noved in its_axis
di @%@1{@ @hdtiae sbramsmhes #eR e Fonf Femwhpe hePpel 1ng
coupling 9190 is npved apart fromthe cartridge-sjde
dr%ﬁé%o{fm Fhgy SAUSIORENG ek §%11! he® caire r?%j@%f%%%g

d ing 9145 is di d_f '
coCELERSPLI0R GRS PR AR e o

E ' t,..8 it h t i

FopO 0 Roas bt BE SRRl 0e | NEHE0URLLAD, BhIHELY" Eron
i t ne

oD e I L e e B D SRR e
rofd | Q%ﬁéri@lﬁ;gengfl"?nééQ@mﬁpgaﬁ?{]u‘t?hgaﬂ@&@s@ﬁ@?% YtKe 9

to the developing roller 911 e nunber of the
moybHe MRIDErsgead ) I edUE athaAsndGaIRAmRGM # D IdBse

requiring the noving nenber for each. Therefore,
acLot &t ngl & oedEnbooth mené Bpenihg operation of the door
109, the drum coupling 9190 on the apparatus main
assembly A9 side is moved in the direction X95
opposite from the direction X93 (Figure 62(c)). As a
result, the drum coupling 9190 is moved apart from the
drum coupling 9145. Thus, the cartridge B9 can be
demounted from the apparatus main assembly AS.
As descried above, the apparatus main assembly
A9 in Embodiment 8 includes, in addition to the
above-described structure of the apparatus main
assembly A, the moving member (retractable mechanism)
9195 for moving the main assembly-side drum coupling
9190 and the coupling 9145 in their axis direction
(the rotational axis direction X70).
In Embodiment 8, the cartridge (process
cartridge) B9 integrally includes the photosensitive
drum 9107 and the developing roller 9110.

In Embodiment 8, when the cartridge B9 is



apparatus main assenbly can be downsi zed. Further,
when the apparatus main assenbly is designed, it is
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thi s enbodi nent can al so be applied to the case of the
contact devel opi ng system as ggscri bed in Enbodi nent 6
In this case, this enbodi nent is applicable to not
only the nmounting and denmounting of the cartridge but
al so the drive connection during the devel opi ng device
sepematniond Foenh hghe appa hasuenhadih nepsemipl Y hAP espethe
to the drive connection of the photosensitive drum
sudhreChpmesulast ant i ¢l by cpdbRie REhEUL 3 NP Enpl dyed L1
but the coupllngs as in_ this enbodi mrent may al so. be
d| eholsleRy. dge HaStRY bedl hpbval 1Gc cBl?%n %@r%l%‘? gside

edste %%l%%s% ofbEr L tal e D EoF e Lrﬂ%ve%d' 73 f?;%?%ﬂ
de%%ﬁ%pf%é %@53%2@531? g n%g?tr$9§ﬁ2£LEV|Lg Leﬁbers

(r:%{ ere%f f@f@@“&?éﬁ%mf?@l?ﬁ 5&@%0(1'%5?{ &r?ar?c? the

ore, accor

DO&f'é@A&a&&né@g'n%&%wf H&M@iéh Ngo %etafs@@@%@al@mm

mal n assenbl e I ncreased design |atitude.

In@}h&em@d;ixyg sHa BDOOs B NtTHEN, 3y R eIl feRriddde
drum coupling for receiving the rotational force from

t hel @ppatied Usa IR Hs 8SEIEIPRHyide Qrdercdé@pl dhgt eldbheis

phot osensitive drum the tw sted projection is

descvedethn ast anaekangl eectiooevaend é¢hgo in the direction
in which the coupling 9190 is moved apart from the
cartridge-side drum coupling 9145. As a result, the
cartridge-side drum coupling 9145 is disengaged from
the main assembly-side drum coupling 9190.

According to Embodiment 8, with respect to the
coupling structure for transmitting the rotational
force from the apparatus main assembly A9 to the
photosensitive drum 9107 and the coupling structure
for transmitting the rotational force from the
apparatus main assembly A9 to the developing roller
9110, the number of the moving members can be reduced
as compared with those requiring the moving member for
each.

Therefore, according to Embodiment 8, the
apparatus main assembly can be downsized. Further,
when the apparatus main assembly is designed, it 1is

possible to allow increased design latitude.



present invention is not limted thereto. The present
invention is appropriately applicable to such a
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druntoupling is novable (retractable) in the
rotational direction of the caftridge-side drum
coupling. That is, in the present invention, such a
coupling structure that the main assenbl y-side drum
coupl i ng approaches the cartridge-side drum coupling
to engage Pthetkekt hthhst hebadonentessani bédonbeeapniied
direction and is noved apart fromthe cartridge-side

drivem Eriptasy) ¢oh the covacHedYe Rl venerrm as
direction. To the enmbodi ment to whi.ch the present

i RRHETHIPY s RPPIRAI " g, O - a 1o &@ S5 ndtiSve
coul gt el o ap it 260H AIRL g cne

rotational forgces for_rotating the photosensjitive drum
an%ex?%lén%]er%/%l%%i% Fratieri e Lepat a?%lt(;h r%%ls‘ﬁeftted

fromdhe Appag Jg'z(% :T%§ @%&e A i/??t&‘&zf@%iér‘%%a?ﬂé‘fé#.re

for noving (retr upl7ng wi t pect  to

i ts rotatippalndil e¢hi 0RicaBmBEgE REHESdyii RhNYERBECE to
That is, as the noving structure, only the structure

f ofhd r@nsed tddmee dfiton 0 At 10 hdOE S8 d DL 1R drum, such
phot osensitive drum can be used. Therefore, according

t ca b0tk redd B, this i smiposEhdie 19 rehi enel ayeefectthe
of sinplifying the structure of the apparatus main
assaunhl inas o njpar el sv ¢mbdédieneas enag ex s ¢ hee ndvspgsed .
structure is required
As described above, according to this
embodiment, by applying the present invention to at
least the case where the developing roller is rotated
(i.e., the rotational force is transmitted to the
developing device), the number of the moving members
(retractable mechanisms) can be reduced by at lease
one. Therefore, according to this embodiment, it is
possible to realize the downsizing of the apparatus
main assembly and the increased design latitude.
Incidentally, in Embodiment 8, "as the
cartridge-side drum coupling for receiving the
rotational force from the apparatus main assembly in
order to rotate the photosensitive drum, the twisted
projection is described as an example. However, the
present invention is not limited thereto. The present

invention is appropriately applicable to such a

coupling structure that the main assembly-side drum



for both of the structure for transmtting the
rotational force to the photosensitive drum and the
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t hedevel oping roller. (Enbodinment 9 ) Enbodi nent 9

will be described with reference to Figure 63. In

Enbodi nent 9 , the present invention is applied to

both of the coupling for receiving the rotationa

force, fromthe apparatus main assenbly, for rotatin

t h@ombm@ehgu 1P y@b He uhr aha eheb kalplh nghe orOt@tewa%g
the rotational force, fromthe apparatus nai

asSERPFyLIon opf r%fe%t%J@tfh%g%e%qi%p%@mr%Pv@%ln@rhatﬂ}ast is,

a cartridge BIOtp which the present invention is
apprl1 i aﬁ%ﬁe%%t cJaIPY?HlHJg%n B9S HH%*% c? i BREPT W EnBbHPRERTE 8

) ST oot Vit ?%‘r%\%iyaﬁihé’ﬁ fﬁrﬂs(%%%affﬁé“%‘%?mgs
o Pr e E R T b A G P a0 G R B L Py P
m”I@°Hﬁeﬂ§B@9el@§ @PYEQ@ n£r§£f§££ﬁgﬁ and is moved

nmechani s descri ed I n Enbodi nent 8 , process

Caalséfégﬁrcﬁhqle;@nc@@tﬁpa§ s 1aé h@r@lrhr@@uf?p{lng in the
substantially perpendicular to the direction of the

axaSotS- @& st heb el | Mo gmehaf &1 286t i onbe TOWHE krikb ditbnt

denmounted from the apparatus nmain assenbly. The

caté rwldpeh Bt | pir &sdoodi tevénOiendi s hepplied, e.g., a
so-called pin-drive coupling structure is applicable.

According to Embodiment 8, in the structure in
which the rotational forces for rotating the
photosensitive drum and the developing roller are
separately transmitted from the apparatus main
assembly, the moving structure for moving (retracting)
the coupling with respect to its rotational direction
can be reduced in number. That is, as the moving
structure, only the structure for transmitting the
rotafional force to the photosensitive drum can be
used.

Therefore, according to Embodiment 8, it is
possible to achieve an effect of simplifying the
structure of the apparatus main assembly as compared
with the case where the moving structure is required
for both of the structure forvtransmitting the

rotational force to the photosensitive drum and the

structure for transmitting the rotational force to the



cartridge B9 in Enbodinent 8 are nerely different in
the cartridge-side drum coupling structure and
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recei ved by the coupling to the photosensitive drum
and are the sanme in other stryetures. Further, with
respect to the apparatus main assenbl y-side
structures, both cartridges are only different in the
mai n assenbly side drum coupling structure . The
apjsaredtarsi i o ldssenbl y t o which Enbodinent 9 is
applied includes the driving shaft described in the
above-descri bed enbodi nents in place of the main
assenbl y-side drum coupling structure in Enbodi nent 8
, &HWRPQ;HQﬂf-éﬁitted fromthe description. To the

appar at us i n assenbly ip this enbodi nent. (Enbodi nent

o o PP AGTRRET o> Lyt L Doy pe T e Ry v Ta0e hpeeace
drivhp%{shan£3(second driving shaft) (not shown)

hayl ig IHE e structure as the driving shaft 180 are

provi ded. RVEXS0aifLit! 87 | ¥n@SptOsENPOSLIERL 18y s Lhe

novi ng pat a cartridge-si drum coupl i ng

apag;gdﬂee&% dAge-of dg, JdURlPPiNY FY | RIcLapRld Nthd150

a eviated fromeach other in the cross-sectiona

di FaGid iQIh {1t hes Mt Fodim HHE Gd i ba tusTheriaf A sentdig,,
first driving shaft 180 and the second driving shaft

(MYr stevidp 1 hsdgdiads tthierdraliiin nthdnthe coupling

denounting of the cartridge BIO Simlarly as in the

caser ofeddiievicay ttlieddgtsitdeonal force, from the apparatus
main assembly, for rotating the developing roller.

That is, a cartridge B10 to which the present
invention is applied and the cartridge B9 described in
Embodiment 8 are different in that the photosensitive
drum 9107 also receives the rotational force from the
apparatus main assembly by using the coupling
structure similar to that in Embodiment 8.

According to Embodiment 9, without using the
moving member (retractable mechanism) described in
Embodiment 8, the process cartridge B10 can be moved
in the direction substantially perpendicular to the
diréction of the axis L3 of the driving shaft 180 to
be mounted to and demounted from the apparatus main
assembly.

The cartridge B1l0 in Embodiment 9 and the

cartridge B9 in Embodiment 8 are merely different in

the cartridge-side drum coupling structure and the
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devel oping rol Il er coupling 9150, the cartridge-side
drum coupl i ng 10150 of the cartridge Bl O has the

enbodi nents, thus being expl ai ned by maki ng reference
to the above-descri bed coupling structures. According
to Enbodinent 9 , the cartridge BIOis noved in the
direction substantially perpendicular to the direction
of the axis L3 of the first driving shaft 180 and the
secrecttitie i fgr sheadnsiihot ishowng rotdelomaht eere® and
denounted from the apparatus main assenbly. Further,

i TERdbREENY The opienlime tarthe RReBPE IS bRt @ET 0
the cartridge nmountjng portion 130a, the first driving
sheid A% Hi TR dev P Pt gt Y ORFEITEDupl i ng 9150 are

d wiLh h her, h h [ | f
ot ansm FLEG FFon'the GEPOPy Shafle189PP0SEHS oin

coupli0) 9150, By, L. (oLational Loree; sseei yed by ghe

cdﬁﬁﬁ?ng evel opi ng Fol s Totat

Fu e I Vi ft d 13
coub 7y LOTED e BAGbeet LR cRn ot har. “eRHhad
the fot@iional force is transmtted fromthe second
driving shaft to the coupling 10150. By the rotationa

force receirMedappatrB€usonplihngst84bAy tBewhich
phot osensitive drum 9107 is rotated. To Enmbodi nent 9 ,

t hemisédiednit €s tesapp bedd i tint hedeboviee déstvihgdshaft

enbodi nents are appropriately
described in the above-described embodiments in place
of the main assembly-side drum coupling structure in
Embodiment 8, thus being omitted from the description.
To the apparatus main assembly in this embodiment
(Embodiment 9), a driving shaft (first driving shaft)
180 and a driving shaft (second driving shaft) (not
shown) having the same structure as the driving shaft
180 are provided. However, similarly as in Embodiment
8, the moving paths of a cartridge-side drum coupling
10150 and the cartridge-side developing roller
coupling 9150 are deviated from each other in the
cross-sectional direction (the vertical direction).
Therefore, the first driving shaft 180 and the second
driving shaft (not shown) do not obstruct the mounting
and demounting of the cartridge B10.

Similarly as in the case of the cartridge-side

developing roller coupling 9150, the cartridge-side

drum coupling 10150 of the cartridge B10 has the same



applicable . According to this enbodi nent, w thout
usi ngt he novi ng nenber (retractable nechanism
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can be nounted to and denmounted fromthe apparatus

mai n assenbly by being noved in the direction
substantially perpendicular to the direction of the
axis of the driving shaft. A s a result, the structure
of the apparatus main assenbly can be sinplified. In

t het mbover€lest rithese eltbodiereriiaye tdes appaedt esbodiments,
assenbly includes the driving shafts (180, 1180, 9180)
priovieidee e hexmea ¥t riva K ¥y cee fe2ees t £ nghei n
(rotational force inparting portion) 182. Further, the
cARITAYRSYBLPED cRP L By BHruUBECare noved in the
direction substagntially_perpendi cular to the directi

of ' the axi SCBSTAIREnEOUERGPHANERG Pe. tPRUSABEFHGTS BL0
mount ed to and .denmpunt ed. from.t he aratus nmain..
RobBAETTES {1, TG, GHgIC e Wiy GeRb pagr bendicular

(T30 16 R O o R e ol g {150, C4T6ER
4 af@1§é3? Jﬂ@%h@l.?&co%sc@ri\; Oshd 2150 o 2 4dRRin) 1 to
) The developing roller (110, 6110, 8110, 9110) 1s
rdatpbher spord 4 dehSund ed NeFr&Rf thansbgevet @psmi he

el ectrostatic |atent inmage formed on the
phot ©sessy L i ve drum (107, 9107). ii) The coupling is
engaged wth the rotationa

Further, in Embodiment 9, when the cartridge
B10 is mounted to the cartridge mounting portion 130a,
the first driving shaft 180 and the developing roller
coupling 9150 are engaged with each other, so that the
rotational force is transmitted from the driving shaft
180 to the coupling 9150. By the rotational force
received by the coupling 9150, the developing roller
9110 is rotated.

Further, the second driving shaft and the drum
coupling 10150 are engaged with each other, so that
the rotational force is transmitted from the second
driving shaft to the coupling 10150. By the rotational
force received by the coupling 10150, the
photosensitive drum 9107 is rotated.

To Embodiment 9, the structures described in
the above-described embodiments are appropriately

applicable.

According to this embodiment, without using



force transmtting pin (the rotational force applying
portion) (182, 1182, 9182) to receive the

wo edoatisiasml f orce for rotating the devel opi ng rBCT/#r2009/060822
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fromthe pin. The coupling may be one of the couplings
150, 1150, 4150, 6150, 7150, B&k50, 9150, 10150, 12150,
14150. The coupling can take the rotational force
transmtting angul ar position for transmtting the
rotational force for rotating the developing roller to

t heheleve’ bpg ngembet ef re Thectapt i ngclkani smkedeperibed in
pr e- engagenent angul ar position which is a position
in%mb%%@memﬁ $hetllereEPFoPS atRyt FEdeet BE0 agps Pe Bpunted
the developing roller, fromthe rotational force

t rePsAiE t ARPOAREEP af TPBsHRT oFPRAEA HRE BR sBNYAJFRGLY PY
| g R AU i A S

PRt SR rar OB | ParQktoEE hG andRraPpos T on. I
ting th i B, b 2. b b

T rePRedBLER U8 £RFaBhe Delon ie BBk IRt opF) £hS

pegpepgdiculprsto the axis LI of the devel oping roller,
t he coupfing noves to the rotational force

transmtti Rg angilsan tposhkl QR riceWrkhe rPigeRgage RNk
angul ar position. By this, the coupling opposes to the

driyenshafémbl i dhsnpensimgliheegartridge, in the

direction substantially perpendicular to the axis LI

of the devehopheg abelvleerdestirdéethembaidimassenbityet he

coupling noves to the disengagi ng angul ar position

froppéhetustmeéionabsénbte inahsdestthg dnguing shafts

position. By this, the coupling disengages fromthe

dri V80shki80, 9180) provided with the rotational force
transmitting pin (rotational force imparting portion)
182. Further, the cartridges (B, B2, B6, B8, B9, B1l0)
are moved in the direction substantially perpendicular
to the direction of the axis L3 of the driving shafts,
thus being mounted to and demounted from the apparatus
main assemblies (A, A2, A9). The above-described
respective cartridges include the developing rollers
(110, 6110, 8110, 9110) and the couplings (150, 1150,
4150, 6150, 7150, 8150, 9150, 10150, 12150, 14150).

i) The developing roller (110, 6110, 8110,
9110) is rotatable about the axis L1 thereof, and
develops the electrostatic latent image formed on the
photosensitive drum (107, 9107).
ii) The coupling is engaged with the rotational

force transmitting pin (the rotational force applying

portion) (182, 1182, 9182) to receive the rotational



In the state that the cartridge is set in the main
assenbly, a part of the coupling is positionedbehind
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the renmoving direction X 6 (Figure 19 (d) , for

exanple) . A part of the coupl{igng is one of the free
end positions 150Al, 1150A1, 4150A1, 12150Al, 14150

A3. The renoving direction X 6 is the direction for

di snounting the cartridge fromthe main assenbly. In

di Smmoemtfony tdien ttiang ri gy edB7 ¢ Yapd nder ol e absembtlye Apin.
in response to noving the cartridge in the direction
subw aerural N0 paayeld edcarct dheheoarlsings g5 d/he 150,

devel oping roller 110, the coupling makes_ the

f o o g St | G0 Tl upd Ty | 50 Teedi 41 oA | HEHGO ¢ o The

t he disengagin ngul.ar posit] th tat] I

[ GBS (i AF afitl HrE HoMAA bri SHCR het SR B Pare

oL THEE SR B ERS S ) VBB st ey coree
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pgg#%?%%psgmkkgpu ﬁgggggg”gfﬁ?ﬁﬂ coupl i ng at%kﬁgnt
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X4 circunvents the drive shaft. The nounting direction

X441 sedthieordli o | DromftHoraxdunti ngr ttige castelsigend o

the main assenbly. In the state that the cartridge is

motnt Bete ¢ of ddre e e Gissteidoalyl thergart ramsmbttimn aiigular

the coupling
position and the disengaging angular position which is
a position inclined from the rotational force
transmitting angular position. In mounting the
cartridge (B, b-2, b6, b8, b9, bl0) to the main
assembly in the direction substantially perpendicular
to the axis L1 of the developing roller, the coupling
moves to the rotational force transmitting angular
position from the pre-engagement angular position. By
this, the coupling opposes to the drive shaft. In
dismounting the cartridge, in the direction
substantially perpendicular to the axis L1 of the
developing roller, from the main assembly the coupling
moves to the disengaging angular position from the
rotational force transmitting angular position. By
this, the coupling disengages from the drive shaft.

In the state that the cartridge is set in the

main assembly, a part of the coupling is positioned



is behind the drive shaft as seen in the opposite
direction to the renpving direction X 6 for

waele®ansmsi ngt he cartridge fromthe main assenbP@r/Jr2009/060822
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di snounting the cartridge fromthe main assenbly the
coupling nmakes the follow ng ytion. I n response to
nmoving the cartridge in the direction substantially

per pendi cular to the axis LI of the developing roller,
the coupling is noved (inclined) to the disengaging
anegi bnd pose tdoihve remitheas otedn obal thererposite
transmtting angul ar position so that the portion_ of

t el el ohgt @i Freiniarsinhed HreGelamake . (THoeRe 19 (d),
enbodi ment descri bed above, the coupling has the

r ek ety fMEeFt PisdRe AR iNE15G OnpLsty the
9150z, 1215Qz,. 14150z - ax] i th i i
2T (e c%%win@r;s%5@1&%%12%%%&?@%{82 iRt
t [e ng
TS LR B AR AR AP Al Rty

L : _ . .
f Pof%fém&%&uﬁ%r&ﬁe recepti® Sf‘f&ﬁlcﬁ%épg%%%!gé‘%mbly.

orce recelving portion) engages Int I on

di f2ch] So@it1Ae COMPtd PO Vidd B hers@t ke ORA nfOE&&mo1Y
transmtting pin (rotational force applying portion)

(182in 1A8Zp09482) o Wb eI Preohecisri nidhe dhregéi @rection
perpendi cular to the axis L3 of the drive shaft in the
freebetahpdall pnpefpéhdi cilae shathe Jhesrbi abf otiad
force reception surface is one of the rotational force
r edevel ogiser fatksr 160, UHECoudBoGe, mak&Oethg150e,
715Ce, 915Ce, 1215QCe, 1415Ce. By this,
following motion. The coupling is moved (inclined) to
the disengaging angular position from the rotational
force transmitting angular position so that the part
of the coupling circumvents the drive shaft.

In mounting the cartridge to the main assembly
the coupling makes the following motion. The coupling
is moved (inclined) to the rotational force
transmitting angular position from the pre-engagement
angular position so that the part of the coupling at
the downstream side with respect to the mounting
direction X4 circumvents the drive shaft. The mounting
direction X4 is the direction of for mounting the
cartridge to the main assembly.

In the state that the cartridge is mounted to
the main assembly the part or portion of the coupling

is behind the drive shaft as seen in the opposite

direction to the removing direction X6 for dismounting



the coupling receives the rotational force fromthe
drive shaft to rotate. In disnounting the

w@2a0vnsdgef rom t he main assenbly the coupli ng PERER009ME50822
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followi ng notion. In response to noving the cartridge
in the direction substantial | y;gerpendi cular to the
axis LI of the developing roller, the coupling is

pi voted (noved) to the disengagi ng angul ar position
fromthe rotational force transmtting angul ar

poshé¢i onrsoidpat from poetnahnodssembigcesh ol rgurmenisy
the drive shaft. By this, the coupling can disengage

f rohet prrgridee shadm. tHﬁemﬁbﬁt@%ﬁem@lbnéhéfCPhEl#ﬁ@e
end positions 150Al, 1150A1, 4150A1, 12150A1, 14150
AFnalies hbae pbehl geies | Beti fer ei @fbé?‘?ﬁ%’m’(%et%d%‘ﬁ% the

has t he recess co-axially with the rotation axi
{heRBOTLOFR ThetE? afbl PRE CENBURTEATT g iy PﬁrPﬁaélcular

otastitaverS heoFrBecht DI A FPhBSEnar ke Thiot ing
oeai bPRE PR B R ROL ofnd Bt Efat b Eh AP oo Fect | on

Of%$9$t£ﬁHp#£Bﬂ @héhréggtEBBél'989&ef958ﬁsﬁiéﬂ§ﬂéft'ng

ree end portion of the drive shaf

thé§gu1§§ 585PL 188 §§C€h¥€5tﬁ@ep69£§éh08§|tﬁ@réguﬁiQﬂh
the drive shaft to rotate. In disnounting the

cacirtageeht omhbedpaiye apsedbly the coupling makes

the follow ng notion. In response to noving the

cartridge IB ithet RenaidiectntoriesdhsStoamnat isdddwe, the coupling

per pendi cular to the axis LI of the developing roller,
has the recesses (150z, 1150z, 1350z, 4150z, 6150z,
7150z, 9150z, 12150z, 141502) co-axial with the
rotation axis L2 of the coupling. In the state that
the coupling is in the rotational force transmitting
angular position, the recess covers the free end of
the drive shaft 180. The rotational force reception
surface (rotational force receiving portion) engages
in the rotational direction of the coupling with the
rotational force transmitting pin (rotational force
applying portion) (182, 1182, 9182) which projects in
the direction perpendicular to the axis L3 of the
drive shaft in the free end portion of the drive shaft.
The rotational force reception surface is one of the
rotational force receiving surfaces 150e, 1150e, 1350e,
4150e, 6150e, 7150e, 9150e, 12150e, 14150e. By this,

the coupling receives the rotational force from the

drive shaft to rotate. In dismounting the cartridge



the coupling is pivoted (noved) to the disengagi ng
angul ar position fromthe rotational forcetransmtting

w@egalisri3position so that the portion of the rBCEIER009/060822
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circunvents the drive shaft. By this, the coupling can
di sengage fromthe drive shafizg The rotational force
recei ving surfaces (rotational force receiving

portions) are provided so that they are positioned,
interposing the center S, on the phantomcircle C

Whi 0m Higle tivei ket SIS prt hdecoer bitomakes theof the
coupling (Figure 6 (dIZDO for exanple) . In this

enbobl ereiRg el $Dur TSRS flor A VHdGe fthieoirartridge
surfaces are row ded. B th| accord| ng to this

fen’o‘bd‘f?w%rﬂlr‘? J%l%u?ﬁlk?*?l n%% o f%?’(fjﬁ"?/”‘i”e%‘éjr%]é 1{?1 the

cg{f‘éf? e o e TR B TR ot Rl S0 %é’%‘f%{]le“? s
gu Ooye%  Jevea) ”%%ﬁéx?‘%f{*é@%%#ﬁ@ [8ng il

C r[tcg‘tét? isfc!:%c@ft%eg‘ﬁsrg ’@119(% %&9% Lpller
st antl al at t

estatet e Co gisin

%91@%&9% nﬂl@@%@rpMiéﬂl opf the ﬁ@é’@éé Ngi rcumvents
inclines relative to the axis LI so that the upstream

si gige tdrer Of sigaft passy Whitd)e theeerind iefg e driiseggage

shaft in the renoving direction X6. The upstream side

i sStome e tdei & eshaehid. padid ipor timdAlis LA, @ikbFAke

12150A1, 14150 A3. The cartridge descri bed above is a

desmd opd At tons r LEGRL not 166ALai KilA§ALhe 1BAG0AIeNidli50e A3.

drum Cr’As has been described hereinbefore, the
coupling has the recess co-axially with the rotation
axis L2 thereof. In the state that the coupling is in
the rotational force transmitting angular position,
the recess covers the free end of the drive shaft. The
rotational force reception surface (rotational force
receiving portion) engages in the rotational direction
of the coupling with the rotatibnal force transmitting
pin of the free end portion of the drive shaft. By
this, the coupling receives the rotational force from
the drive shaft to rotate. In dismounting the
cartridge from the main assembly the coupling makes
the following motion. In response to moving the
cartridge B in the direction substantially
perpendicular to the axis L1 of the developing roller,

the coupling is pivoted (moved) to the disengaging

angular position from the rotational force
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the cartridge is the process cartridge including the
phot osensitive drumas a unit. By applying to

descri bed above are provided. (O her enbodinents) In

t he enbodi nents descri bed abowg, the cartridge is
mount ed and denount ed downwardly or angul arly upwardly
relative to the drive shaft of the nmain assenbly.
However, the present invention is not limted to the
sttrneotamiet tivey enfgullhe prsisenn | swerhdbntleapsul t@blgf
be applied to the cartridge which can be nounted and
derhunteak s elrecuivertts oMo et pevrli Thall - t Bn A& igxi $he
of the drive shaft. In the foregoing enbodi nents, the
NUAAHE R P atan |<%l~°eﬂf?%%tfrr‘§l‘ A% A5 7% hthadkl n
assenbly, but the resg invention i,s not limted to

such a st FU@t GPEat¥RBafr ESERE FREEAVIGA YA T8GFSfabl y
be, appl. ed to the case where the m)untl ]?%‘pléed so

DR PP oIttt e oot WGt e i
st.r.ai L Ilne v dpe né] Tl{rg
]
_catr artiq ]Iﬁ%gtgosfﬁboofg ment 2{? Y noc rra ejlglg Ss on
| r@'?ée'epgmw ci ddfe REPSANCA YRDIL 00 &@&élu'éa&kytrb@
app also to the cartridge having a plurality of
dexsd APi 819 JBANSLE Qb f OFHB &S Pind MRBEy |6 COIPS for
i mge, three-color inmage, or full-color inmage) The
Proeassl €ar t mndge ief b armeed, mtes ffdifrm:‘rotatlonal
force reception surfaces are provided. By this,
according to this embodiment, the coupling can
uniformly receive the force from the main assembly.
Accordingly, the coupling can be rotated smoothly.

In the state that the coupling is in the
rotational force transmitting angular position, the
axis L2 of the coupling is co-axial with the axis Ll
of the developing roller substantially. In the state
that the coupling is in thé disengaging angular
position, the coupling inclines relative to the axis
L1 so that the upstream side thereof can pass by the
free end of the drive shaft in the removing direction
X6. The upstream side is one of the free end position
150A1, 1150A1, 4150Al1, 12150A1, 14150 A3.

The cartridge described above is a developing
cartridge not containing the photosensitive drum. Or,

the cartridge is the process cartridge including the

photosensitive drum as a unit. By applying to these

i nventi on the effRCt/$P2069/060822



a nonochromati c i mage. However, the present
i nventioncan suitably be applied also to the cartridge

woreapoasnsai n a plurality of photosensitive dr upGT/JEeh/060822
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devel opi ng nmeans and chargi ng neans, respectively to
forma col or images such as tyg-col or inmages,
t hreecol or images, or full-color imges. The
devel opi ng cartridge includes at |east the devel oping
roll er (devel opi ng nmeans). The process cartridge
comtinsjges thepresame Bheettophothygraphects as
phot osensitive nmenber and the process neans which is
acdedtrilked tHeo vt exxe OPFRY R @phi ¢ phot osensitive
menber and is detachably nountable to the nmain
assenbly of the electrophotographic I mage form ng
ar.at us. %é exa it contains at |east the

Qﬁq?ﬁﬁﬁﬂ LS bhotosen5|t|ve menber and the
develop|nggnggFtFmggé@ﬁﬁ%Eoc%escrl%%% ThIS c%%trldge

(devel opi Erocess cartF|8 ey

deg achably. rsgyrmpg@eaoarugedgmh@gaeﬁmwgydi copser

In VI EW O e mail nt enance o mai n a sewb

caf, ey LAT ¢ 1 §Sv QR 1 ¥ N &f d €67 e DYo t e USRI ve ASKOEMI HE ‘El‘?e

t he regO|ng enbo I ments, the coupling can be nounted

angh fe Ny Rsh v Infm%v@rr eQ:tHeorﬂ)r%lgéﬂtarltriv@ﬂﬂ&on is not

per pendi cul ar to the axis of the drive shaft, relative
t 01 iret dai o asise ndt yuahih €dl tise NOd £ pr a\he:lqﬁ:e/setrit t he

mechani sm for noving the main
invention can suitably be applied to the cartridge
which can be mounted and demounted in the direction
perpendicular to the axis of the drive shaft.

In the foregoing embodiments, the mounting path
is straight relative to the main assembly, but the
present invention is not limited to such a structure.
The present invention Can'suitably be applied also to
the case where the mounting path includes a path
provided as a combination of the straight lines or
curvilinear path.

The developing cartridge of the embodiments
forms a monochromatic image. However, the present
invention can suitably be applied also to the
cartridge having a plurality of developing means to
form a color image (two-color image, three-color image,
or full-color image).

The process cartridge of the embodiments forms

a monochromatic image. However, the present invention



assenbly side coupling nenber for transmtting
therotational force in axial direction thereof. The

waleawehspsng rol l er can be rotated snoothly. AcCPOT/a200p/060822
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to the enbodi ments descri bed above, the cartridge can
be disnmounted, in the directiqgp substantially

perpendi cular to the axis of the drive shaft, fromthe
mai n assenbly of the el ectrophotographic inage formng
apparatus provided with the drive shaft. According to
t hearendodi aehy sbelesppl bed abswvetot hiee caattridge caay be
mounted, in the direction substantially perpendicul ar
t occomeaixi 3 piurakity i 9 shateserslthee ndiwnassandl y
of the el ectrophotographic image form ng apparat us

pr &Y AERP g e @S dR Y eCRABF 1 1J ABRBR T nEeEeEhEvely to
enbodi nents_ descri bed above, the devel opin cartridge
calPHR Ittt el HRUIRP shotht 28, CYA-EAECHI 1BLEFON three-

substantjally perpe d'fula to,the axis of the drive
SHEPOT (HI3FFT6 05 §RbITE hoholBREPS- of ¢ he

el ect 1 ophat o0t ARhiG,;1B0°. £ QLIAG, aRRALALUS r Qi ded 1o
: ing to o)

with the diitve sha ccor e e iments o

coupl LN, s CEb Ded, abauge hendeyelopi ng cartridge is

noved direction su y perpendicular to

the axis afd heodidse Shafdi de MMz iaRd demuntyitthe the
devel oping cartridge relative to the main assenbly,

eveletf répo 864 ¥Epk Ok OphbEbsh 80t gearheboYi 8ed tRet he

mai n assenbly does not nove in the axial direction

t hereoéss means which is actable on the
electrophotographic photosensitive member and is
detachably mountable to the main assembly of the
electrophotographic_image forming apparatus. For
example, it contains at least the electrophotographic
photosensitive member and the developing means as the
process means. | |

This cartridge (developing cartridge and
process cartridge) is detachably mountable to the main
assembly by the user. In view of this, the maintenance
of the main assembly can be carried out in effect by
the user.

According to the foregoing embodiments, the
coupling can be mounted and demounted, in the
direction substantially perpendicular to the axis of
the drive shaft, relative to the main assembly which
is not provided with the mechanism for moving the main

assembly side coupling member for transmitting the



According to the enbodi nents descri bed above,the
devel oping roller can be rotated snoothly, as conpared

wowaok/151182 case in which the drive connecting pRCT/iRM09/060822
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bet ween the main assenbly and the cartridge enpl oys

t he gear-gear engagenent . Acgarding to the

enbodi nents descri bed above, both of the disnounting
of the cartridge in the direction substantially
perpendicular to the axis of the drive shaft provided
| ratet immial afswershl yn antl a hed speot don otka ient of Thise
devel oping roller, can be acconplished. According to

t e e e it sl s (33 RE afhAt e B ottP Nt he nounti ng

of the cartridge in the direction substanti al

per pendi cBFEPTHENEhECakPE 8WbPﬁém8PF§ed?ﬁﬁfﬁbﬁ%oﬁpﬁgﬁ'
in.th in nbl . th th rotati f_th '
GOV TG YBIT o0 (R B SRt sHed ACKOrUr Y o

t he .enbodi nent s descri bed above oth of t nt J
PO g BT T s T (el o 7o FR 1
S ti ' t is of the drive
s%%ta%’r o@%{l edﬁl%n t Egﬂ %%%%&nﬁ?y@génd t he snooth

r ol Al d Ofb o £ oAk ') heing CRSb et ided
acconpl i sﬁod.&%:ég%}/di ng atn%the en%%d%grr%nt% ltlalsech):rr(iNE)lede
abpven dHe tdwelwevel ot ng cartridge (or devel opi ng

devi ce of the process cartridge) positioned relative

to the phatesedshny ¢ve dhemembbeidente deschébed above,

assuredl yapplied to the devel oping roller, and the

snoot hcartridge can be mounted, in the direction
substantially perpendicular to the axis of the drive
shaft, to the main assembly of the electrophotographic
image forming apparatus provided with the drive shaft.

According to the embodiments described above,
the developing cartridge can be mounted and dismounted,
in the direction substantially perpendicular to the
axis of the drive shaft, relative to the main assembly
of the electrophotographic image forming apparatus
provided with the drive shaft.

According to the embodiments of coupling
described above, the developing cartridge is moved in
the direction substantially perpendicular to the axis
of the drive shaft to mount and demount the developing
cartridge relative to the main assembly, even if the
drive rotor (driving gear) provided in the main

assembly does not move in the axial direction thereof.

According to the embodiments described above,



rotation can be acconplished. [ | NDUSTRI AL
APPLI CABI LI TY] As has been described herei nbefore, in

wao b@opsasent i nvention, the axis of the coupl i POT/ME0u060822
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can take the different angular positions relative to
the axis of the developing roldser. Wth this structure
in the present invention, the coupling nenber can be
brought into engagenent with the drive shaft in the
direction substantially perpendicular to the axis of

t Hehelrderee soring proldeledcam b er ofed e dsseediyly Al 29,

t he coupling nmenber can be brought into di sengagenent
f IR AL Yri ViE stg tC3 e the W teet Hiom Subet artTRFying

erpendicular to the axis of the drive aft. The
PO R e o sk BT TP T $1 DRyt ont Fifae

cartrjdge,. . the el ectrophotographic image form ng
ap%%?ia? H%eab?eeaﬂ/iqeha heen%‘%?ealg%%\th y nount abl e

devel opi NG eALHILA0R, LHE RRBEAIRCARL! Ldas: HaR0 HiGe,

el ectrophot ographi’c TTmage tform ng apparatus usabl e

Wit O hee det achalhyy, abf e L 0CLSSy £@4d I { f9€Ene The

present 1 nvention can be applied to a socalled contact

t yPper fevedopi g syst £M Whes &k pehdi dhEast @b echd i shor
t he el ectrophot ogr aphi ¢ photosensitive nenber and the

deved o Nge rhd £f SO BEdd t Dn egled md herassdebly and the
el ectrostatic |atent inmage formed on the

el sud ¢ tap hod gt i ef phiod cdens op eg nesbker j scan be
devel oped. . The present invention can be applied to a
soratdmapll tomedct type devel opi ng system wherein in the

According to the embodiments déscribed above,
both of the mounting of the cartridge in the direction
substantially perpendicular to the axis of the drive
shaft provided in the main assembly and the smooth
rotation of the developing roller, can be accomplished.

According to the embodiments described above,
both of the mounting and dismounting of the cartridge
in the direction substantially perpendicular to the
axis of the drive shaft provided in the main assembly
and the smooth rotation of the developing roller, can
be accomplished.

According to the embodiments described above,
in the developing cartridge (or developing device of
the process cartridge) positioned relative to the
photosensitive drum, the drive can be assuredly
applied to the developing roller, and the smooth

rotation can be accomplished.



state in which the el ectrophotographic
phot osensi ti venenber and the devel oping roller are

W@ paeasii82 om each ot her, the el ectrostatic | atBCr/Jr20e0es0822
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formed on the el ectrophot ographi c photosensitive
menber is devel oped. The develgping roller can be
rotated snoothly. According to the enbodi nents of the
present invention, the rotational force for rotating
t he photosensitive drumand the rotational force for
r of BYPYGTR Rl dRVRLEpRRELEBY ] er can be recei ved
individually fromthe main assenbly. According to the
enbodi nent’$ @@StW@eﬁré@ﬁﬁFlpﬁ@eﬁﬁﬁﬁ%HQQQQQQWWkﬂlHQ?

for recelvlng the rot onal force for rotatin

h
OHOFORERS | 17 %nam?n cEhe Rt ySF hEhs  Fok Jrrégf%?ﬁlbgr can
Ki t.h th d
?ﬁ%%@%fth%emﬁg PL O rou el on Bea s GhSEFTBOS tohpe
§{§n e §¥%15§f§§.?§lgé§C|Q®ﬂﬁl %'Etf&cﬂ&%e in

con |ne s set fort th S

ap@ﬁécﬁ%éggntslh@é§998ﬁ t@h&°¥8upf9§8 ﬂ@ﬁbékCéShoﬂé or

ch anges as may cone wt |n t he pur pose of

i n@f@ﬁ{@ﬂ@ﬂiﬁt@reﬁ@@géﬁ@ﬂ@ ®f t & hené okl ové nghaft in the
claims.CLAIM5S 1 . A cartridge for use wth a main

asgenbtyieh @@b@t@@ti@phpt ©gr pehd CcilRget ot heNgxis of
apparatus, said nain assenbly including a driving
shafi¢ dnavveagshafotptovidédf bncehappsynngspembdipn, Also,
wherein said cartridge is disnountable fromthe nain
asseabtyuphing dhemoet onasubstaneight yipee péhstcasaenent
an axi al direction of
from the drive shaft in the direction substantially
perpendicular to the axis of the drive shaft. The
present invention can be applied to the developing
cartridge, the electrophotographic image forming
apparatus usable with the detachably mountable
developing cartridge, the process cartridge, and the
electrophotographic image forming apparatus usable
with the detachably mountable process cartridge.

The present invention can be applied to a so-
called contact type developing system wherein in the
state in which the electrophotographic photosensitive
member and the developing roller contact to each other,
the electrostatic latent image formed on the
electrophotographic photosensitive member is developed.

The present invention can be applied to a so-

called contact type developing system wherein in the

state in which the electrophotographic photosensitive



the driving shaft, said cartridge conprising: i ) a
devel oping roller for developing an electrostatic

wo aidoensiiszrage formed on an el ectrophot ogr aphi cPCT/JP2009/060822
phot osensitive drum said devel oping roller being
rotatabl e about an axis theregfg and ii) a coupling
menber engageable with said rotational force applying
portion to receive a rotational force for rotating
sai d developing roller, said coupling nenber being
ca@%%b%ro@n@aRh%gd%V¢b@9&m%né@l$%¥c@r@r%ﬁ%ﬂ?@tfﬁ@m each
angul ar position for transmtting the rotational force
f oPthetat Fiyy %%ﬁ%FH%%%@%b?nbaF%P e%m%%esg?ﬁmﬂ%v%Pob?%g

r ol er an a di se g ﬁ gular osition in whi &

saf %@0% i BRPheFPREAT wsymp e disy developed.
rotatlonal force transn1tt| angqu itio

wher ei n wGR S5VEERTH A8 16 GEinbin o) T romFIRg hLy-

5 main asse l %r%fl :gh t%%t I?)Qitl%r %hl ot 't'ﬂ%g%xfﬁ%remtng

apparatus 1 n a ecti on su tantla yper pendicul ar to
thfn@éﬁ@18$ sghd ASvel 0P AP FOLLET roBal-Gr SOURY T Ple

menb noves fromsaid rotational force transmtting

anﬁH&@és@@§iEi@@ & Pud 3k fld 0t BENPSLA PYoRAGUEF cROBHET ON.
A cartridge for use with a main assenbly of an

eI ﬁ@ta@p;h@w@é apdv €l bpage fFOI DeAJcappibs ateSeisatd main
assenbly including a driving shaft having a rotationa
f oiceiapgphyl hy Pooniome mbeneanssabdy carRaddgeine to the

10 embodiments of the present invention, the structure
for receiving the rotational force for rotating the
photosensitive drum can employ the structure for
making the coupling move in the axial direction
thereof.

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

changes as may come within the purpose of the

20 improvements or the scope of the following claims.



di srountable fromthe main assenbly in a direction
substantially perpendicular to an axial direction of
W@ bwodsitgi ng shaft, said cartridge conprising: PCT/JP2809/060822
devel oping roller for devel oping an electrostatic
| atent inmage forned on an el egdyr ophot ogr aphi c
phot osensitive drum said devel oping roller being
rot at abl e about an axis thereof; and ii) a coupling
menber engageable with said rotational force applying
portion to receive a rotati dH&#IMDrce for rotating
sai d developing roller, said coupling nenber being
capabl e of taking a rotational force transmtting

angul ar position for transmtting the rotational force
for rotat i%gcas%ﬁlalﬁ%ev_eﬁ%fpi%e B Rra (R 36 %quﬁgan

i e RS vERRarS % AL F Rt Bepbe Tt day (bl main
i opal f e LR _
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appar at us,” a pa sai d coupling nenber Is

t hei gnbyhO8b Baf toRSt8€ERa 1M @séiérﬁﬁf%i PR QPROsEERiGn
renoving direction in which said cartridge is

di sapsindeeli d 1 o9 pbepsmd Nc@bsembd ya®fakhgl direction of
el ectrophot ographi ¢ i mage form ng apparatus, wherein
whelle st v Cag t shalfie, | satd sodont edgé r oomp hies hmdg n
assenbly of the el ectrophotographic
10 i) a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive drum, said
developing roller being rotatable about an axis
thereof; and
15 ii) a coupling member engageable with said
rotational force applying portion to receive a
rotational force for rotating said developing roller,
said coupiing member being capable of taking a
rotational force transmitting angular position for
20 transmitting the rotational force for rotating said
developing roller to said developing roller and a
disengaging angular position in which said coupling
member is inclined away from said rotational force
transmitting angular position,
25 _ wherein when said cartridge is dismounted from

the main assembly of the electrophotographic image

forming apparatus in a direction substantially
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I mage form ng apparatus, said coupling nmenber is
di sengaged fromthe driving shaft by said coupling
force transpaT/gR200p/060822
angul ar position to the disengagi ng angul ar position
so as to permt the part of tikg coupling nenber to
circunvent the driving shaft. 3 . A cartridge
according to Claim1l1 or 2, wherein said coupling
menber has a recess coaxial with a rotational axis of
s ek vl d g meiberheea el £ afall & adaiv o lexeisg | 50 o\,
a free end of said driving shaft in the state in which
s dlal & cupin Hg drenaire ngied thmedakd seetr gt ofrrce
force transm tting angul ar, position, wherein said
c U SR ese ranE bt R PR TOrRID i STHFRE NI
t hrough engagenent, in a rotational direction of said
ctid ré%éiﬁ%OQb the rotational force applying
portion which is projected in a direction
substanti al ly perpendi cular to an axisof the driving
shaft adj acent .t e - t (RYA t
wher ei % V\%e?%sraiﬁrg&cda%r tgrqlrrgglese%qg’l%hsr%ﬁnrﬁqé{d Afgr]%m t he of an
Med b ASSKIHY o Plagi eledd opal A% aRfp £rd 1REe S O7dNmin
apparatus, said coupling nenber pivots fromsaid
r i pddrima) frifceitdns it iv gy st arnPesid | HNrda Sebith 1
di sengagi ng angul ar position so that part of said
Cc otpt d e apEINpig s etimentwhd el drsaddigeshafidge is
response to novenent of said cartridge in the
didietéwont shibs t ardgn alley nuerpeamieawly i 4 hdisxdsiof
sai d devel oping roller

substantially perpendicular to an axial direction of

the driving shaft, said cartridge comprising:

i) a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive drum, said
developing roller being rotatable about an axis
thereof; and

ii) a coupling member engageable with said
rotational force applying portion to receive a
rotational force for rotating said developing roller,
said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said
developing roller to said developing roller and a
disengaging angular position in which said coupling
member is inclined away from said rotational force

transmitting angular position,



4 . A cartridge according to CCaim7 or 8 , wherein a

plurality of such rotational force receiving portions
wae@9psas: ded on a phantom circle having a cenPEr/Jrmo9/060822

the rotational axis of said coupling nenber at

positions substantially diametgd cally opposite to each

other. 5 . A cartridge according to Claiml or 2,

wherein in the state in which coupling nenber is

positioned at said rotational force transmtting

angul ar pegietriedm, itheheotsatdtendln aviishofsasial daodupldgrg 1is

menber is substantially coaxial with the axis of said

developéedgtoeothe , maber@spenplyhefsthee i n which

coupling nenber is positioned at said di sengagi ng

angleakrppBPEPeRIPR e %@@@fléﬁémlaﬁlépﬁﬁrébPércéuEPFﬁgOf

menber is inclined relative to the axis,of

de%@%@p?ﬂ@?b%?%rmg%b%§ t® pepind Eﬁeuﬁngé%ﬂ156?fFoﬁs

of said, coup menber passes by the free end

: dr?%?’ﬁgl’%h%f?lF%CEl?‘énBB‘gﬂ@lB?r%cF?‘BﬂVF’ﬂgmﬂf‘Eﬁcg%\Pa fn

t di d.f h | h
Zf‘%%i% pﬁ%ﬁg?'a% it Y ?%%Oﬁagi'%ga??ﬁgg E¥m8ly! e
Crasielosytor e %ﬁ%?rgf‘% nﬁﬁéﬁﬁ%%,é%@%a@”fgawanﬁm \

aSéﬁg@kxt chwﬁéﬂgla Qﬁéﬂlgglahégktbﬁageglé §9tabhanakl
forc app ying portion, wherein said cartridge is

”DEBbﬁbkﬁetﬂa@ﬂdagbéﬂﬁyyt@b'@hETQMEEBQOFBbBogﬁégﬁbby

in a direction substantially perpendicular to an axi al

10 di fRefkoRcohiheafpayabgsshabid saudleagt medger is
disengaged from the driving shaft by said coupling
member moving from the rotational force transmitting
angular position to the disengaging angular position

so as to permit the part of the coupling member to

15 circumvent the driving shaft.

3. A cartridge according to Claim 1 or 2, wherein
said coupling member has a recess coaxial with a
rotational axis of said coupling member extends, and
20 said recess is over a free end of said driving shaft
in the state in which said coupling member is
positioned at said rotational force transmitting
angular position, wherein said coupling member is
rotated by a rotational force through engagement, in a
25 rotational direction of said coupling member, to the
rotational force applying portion which is projected

in a direction substantially perpendicular to an axis



conprising: i ) a developing roller for devel oping an
el ectrostatic latent inage fornmed on an

webk@etsaphot ogr aphi ¢ phot osensitive drum sai dPCT/JP2009/060822
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devel oping rol |l er being rotatable about an axis
thereof; and ii) a coupling nmepber engageable with
said rotational force applying portion to receive a
rotational force for rotating said devel oping roller
sai d coupling nmenber being capable of taking a
rvfattiionadrioiee shabsndidegnlanyul e poseeiondfof the
transmtting the rotational force for rotatlng said
dediel G hEhaf tervorahn Ry et O nep For 149

preengagenent angul ar position in which said
c bPRIgHeRD e?r‘?‘g e ITaEy ARGUPHet helexi s of said
deVﬁ §$ roller, fromsaid_.rotational for

trans RO AR A © ptRT T o%or%‘bg aa%ﬁ’%%%‘@ ngRtd
&i‘#' afoxPOS' 90y 1 05 YAW She ch?rbds&ﬁﬁ‘ 6@&{?{@? <5.f?

I ne ro Sal I Ona or ce transm

an@f‘ér?édnfl@*? %Oéh?ﬁ{‘i‘?f% %ﬁg‘? S%dsgﬂﬁtcﬁig&ﬁgéélng

mounted to n asse

el £6d i PPh oL 991 apbi Csb MBS f19o4 P NGr apped atdigpl M@ member
direction substantially perpendicular to the axis of

sak Or 8@y ed 9Ps Nghé 0diF BV in§aslgh £OUPH | PGS PBAHEN t FDNESement
fromthe pre-engagenent angul ar position to the

r ob it o0&l cd of £dde alis ¢ | digr @nglib@ar spostdnohat by be
opposed to the driving shaft, and wherei n when
perpendicular to the axis of said developing roller.

4. A cartridge according to Claim 7 or 8, wherein
a plurality of such rotational force receiving
portions are provided on a phantom circle having a
center on the rotational axis of said coupling member
at positions substantially diametrically opposite to

each other.

5. A cartridge according to Claim 1 or 2, wherein
in the state in which coupling member is positioned at
said rotational force transmitting angular position,
the rotational axis of said coupling member is
substantially coaxial with the axis of said developing
rollr, wherein in the state in which coupling member
is positioned at said disengaging angular position,
the rotational axis of said coupliné member 1is

inclined relative to the axis of said developing



said cartridge is dismounted fromthe main assenbly of
t he el ectrophot ographic image form ng apparatus in a

walgeoeasiten substantial ly perpendicul ar to the B&Xi/$P2069/060822
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sai d developing roller, said coupling nmenber is

di sengaged fromthe driving shaft by noving from said
rotational force transmtting angular position to said
di sengagi ng angul ar position. 7 . A cartridge for use
with a main assenbly of an el ectrophotographic i mage

f araliley apparsatiss, peyanid el mrsssesan ypomcladiof said
driving shaft having a rotational force applying
poTAUrd naveemleY S basay itdife izeemnt abﬂpéth% Higving

di snountable fromthe nmain assenbly in a direction .

sRTENtimIg RSBt B Rt I ol I g F6d | G tofidae
the driving shaft, said cartridge risi 1) a
ehFol BTG b rt o Gi b 1P Y 4 r'o at | &

| at.ent, i formed on _an_ el ect raphot Qgraphic
DIRG9 I SHIAP Hekraib he HE6 G Dei ng
rot at abl e about an axis thereof; and ii) a coupling
menber engageable with said rotational force applying

porti o, t & [eselMe 1l AN AOLOGL 10 SN of an

sai d developing r r, said coupling nmenmber being

capabder P dadd b & ol d ONAd rid HE B dpastid L idWlid main
angul ar position for transmtting the rotational force

f ofs Qi NichSlaidh ritevee | D Vighd GdHeft tinsidigl «emet opi siga 1
roller, a preengagenent
force applying portion, wherein said cartridge is
mountable to and dismountable from the main assembly
in a direction substantially perpendicular to an axial
direction of the driving shaft, said cartridge
comprising:

i) a developing roller for developing an
electrostatic latent image formed on an
electrophotographic photosensitive drum, said
developing roller being rotatable about an axis
thereof; and

ii) a coupling member engageable with said
rotational force applying portion to receive a
rotational force for rotating said developing roller,
said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said

developing roller to said developing roller, a pre-

engagement angular position in which said coupling



angul ar position in which said coupling nmenber is
inclined away fromthe axis of said developing roller

wo e@ni1sHBL rotational force transmtting angul BCT/JP2009/060822
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position, and a di sengagi ng angul ar position in which
said coupling nenber is incliyywd away fromthe axis of
said developing roller fromsaid rotational force
transmtting angul ar position, wherein when said
cartridge is nounted to the main assenbly of the
elmsmtisephiod cprapined | avage oM Hige appbs abfissasdi d
cartridge pivots fromthe preengagenent angul ar

podd e brping thel kot at foeml sd i ceotaabem 1 t fagcangul ar
position so that downstream partof said coupling
el S § NG exp@Eet 2 ¥ P HEt Funtdng @i ¢t ing
which said cartridge is nounted to the main assenply

of 2RHEL B R bphoR ot AP i %Jg% ?%‘ﬁ%%f@gd]& &t usS
circquen s the riviQ%i$haft mherﬁi when, sa
e

d.. ...
o TT] H o Ol TELT e T FOBRE ehBT R oF SShmitting
el ect rophot ographic i na f ' t us,
lﬂ%ﬁ?%éﬁ%{ﬁﬁ%h%égﬁhid cgﬁpl?Eg]ﬂgnggfaaftﬁsreggect to

t he di Srmgmr;irggnd LGt a0 4l 2 MRIGR3ald GRILEEA0S J $he

[
di snount e romthe main assenbly of the apparatus is

bei g 1dheabiye-shahd @seserfphdcddLapthi€cih®fe forming

opposite the disnounting direction,” and wherein when
sadgbLedtis dge & Sd S esubs ©am ¢ hel IRpi Pe BSSRADEY] OF

t he el ectrophot ographic i mage form ng apparatus, said

cotpl ting aehdbest | sathl seegaleolifidg ono 1 her dr saed sdadip 1 byg
member moves from the pre-engagement angular position
to the rotational force transmitting angular position
to be opposed to the driving shaft, and wherein when
said cartridge is dismounted from the main assembly of
the electrophotographic image forming apparatus in a
direction substantially perpendicular to the axis of
said developing roller, said coupling member is
disengaged from the driving shaft by moving from said

rotational force transmitting angular position to said

disengaging angular position.

7. A cartridge for use with-a main assembly of an
electrophotographic image forming apparatus, said main
assembly including a driving shaft having a rotational
force applying portion, wherein said cartridge 1is
mountable to and dismountable from the main assembly

in a direction substantially perpendicular to an axial
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pivoting fromsaid rotational force transmtting
angul ar position to said di sengagi hg angul ar position

driving shaft in response to novenent of said
cartridge in the direction supstantially perpendicul ar
to the axis of said developing roller. 8 . A cartridge
according to Aaim7 , wherein said coupling nenber
has a recess in which a rotational axis of said

c odijpt ¢ oitgh. ore ndfe rt lex t @niddel ngvheh &f 1, whehd saedt chdge i dge
is nmounted to the nmain assenbly of the

el expobhiot@gr aphi ¢ i nage form ng apparatus, said
cartridge pivots fromthe pre-en%agenent ,

angul ar podi't PoAeVE leRd NPorRilEkall oo FEY StLoRAEH B ng

O E HEDTRHbAT LA T T ARt LOENCREROTL i ng
di ti I n_whi ' tridge. | ted to th
o RSO S BrTNEC o et SBHO BT S ot rRBES or mi ng

aQ&@@é&#@?%&fﬁ%TW$rtéeiﬁ% %§E¥{§Qléh§65utmﬁﬁr$%fsSaid

recess er a ee éen sald driving sha In the

stat&rd e Which said coupling nenber is positioned at
said rotational force transmtting angul ar position,

wher ei n S%H? ﬁo%BhEﬂgn@eﬁQ%bekse&@h@%@%l@ywath said
rotational force through engagenent, in a rotationa

di ¥®€dt DonHI S& e COHHXPL y Ny NBEPEL on t €0 t hecs DY@t 4 onal

force applying portion which is projected in a

di recd t bonsubsaek | &bt yr ped pieng i sal drdéve bopaxg srofler,

the driving shaft adjacent to the free end of the
said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said
developing roller to said developing roller, a pre-
engagement angular position in which said coupling
member is inclined away from the axis of said
developing roller from said rotational force
transmitting angular position, and a disengaging
angular position in which said coupling member is
inclined away from the axis of said developing roller
from said rotational force transmitting angular
position,

wherein when said cartridge is mounted to the

main assembly of the electrophotographic image forming
apparatus, said cartridge pivots from the pre-

engagement angular position to the rotational force

transmitting angular position so that downstream part



driving shaft, and wherein when said cartridge is
di smrounted fromthe main assenbly of the

webk@ensaphot ogr aphi ¢ i mage form ng apparat us, BEI/@P2009/060822

10

15

20

25

coupling menber is disengaged fromthe drive shaft by
pivoting fromsaid rotationalidsorce transmtting
angul ar position to said di sengagi hg angul ar position
so that part of said coupling nenber circunvents the
driving shaft in response to novenent of said

ca?f rsaly@ ¢<huﬁ>hbn@llm%‘@1t>¢¥:m wibt BesPect yt<pe*¢fp%nla%@tamg

to the axis of said developing roller. process
cd?%??%@%o%c%%rﬂhh%ht%a{$a?%¥%rl%%%r%$nm%P%F%?aT?tQh%f

SUCh rotat|0n rce recel vin Ort|OS ar e r ov
oﬂnaalrbh%%%%fmﬁyr%f R Tt U A B S e arR 12 Fabls) bhing
axi s of fa i d_coup

er ,at osSitio ,
Su%%? af|§lﬁ$umv?rl%a€§é driv P??eShapéach isnein when

'y Oppos to e

the { CefaéxF{%Pc\!jﬁl gﬁ&%gﬁﬁl@eéotéjngﬁénrﬁa% {s eﬁﬁ‘@f%%f‘ {fle

ern coupl1ng ne 'S p03| I one

sal fb LOFLHOPGG iR £E hags ”féfrhﬂgg a&‘lgﬂiaﬁétlﬁ’gs' shon,

the rotatlonal axi s of said coupling nmenb

é@f@é@l A €08Ki @41 Edup hen@XhSmSér sm@lh dﬁé@ﬂ)@@t Ngo
ro wherein in the state in which coupling nenber

i Stlli)@scﬂi siadedt ahg t Her ¢ et emgag enenth angid aca posi dgenis

said coupling nmenber is inclined relative to the axis

of dsemauniere| Hpomgtinel hein sossdrabl gowhstheaappardtus is

thereof with respect to the nounting direction in

whbelhi ndhet har dr i dgeshaf poamit eeler oin hehenidlhrassepnl y of
opposite the dismounting direction, and wherein when
said cartridge is dismounted from the main assembly of
the electrophotographic image forming apparatus, said
coupling member is disengaged from the drive shaft by
pivoting from said rotational force transmitting
angular position to said disengaging angular position
so that part behind the drive shaft circumvents the
driving shaft in response to movement of said

cartridge in the direction substantially perpendicular

to the axis of said developing roller.

8. A cartridge according to Claim 7, wherein said
coupling member has a recess in which a rotational
axis of said coupling member extends, wherein when
sald cartridge is mounted to the main assembly of the
electrophotographic image forming apparatus, said

cartridge pivots from the pre-engagement angular



the apparatus passes by the free end of the drive
shaft, wherein in the state in which coupling nenber

w0 200p0si182 oned at sai d di sengagi ng angul ar posPCT/@Ire09/060822
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the rotational axis of said coupling nmenber is
inclined relative to the axis;gf said devel oping
roller so as to permt an upstream portion of said
coupl i ng nmenber passes by the free end of the driving
shaft in a renoving direction in which said cartridge
| spais snioemtted fhenrothet honal afseadl yrafismheting angular
el ectrophot ographi c i mage form ng apparatus. 11. A
priveebll @ar3e i dyet adewrdt AgRm 02 GPaF i ef opa¥d, compt &na
said cartridge is a devel oping cartridge, not
(uﬂﬁ@#?ﬁngw%%hdr%$@%$?ob%o?%%r%@%?%lﬁﬁo@bg%ﬁg%?mvén
drum or a grocess artrld e contajnin

el%%%q%pm%& gi%5%¥% ot o e oR L D8 S8t s pemiby
t f
m@@ te%e R e B o o8 O PRD b 4Pat B
$9¥ g@gp{ﬁgl givln% QhQE{V|Qﬁ1 fﬁ JET"%%%%SS is
ing T |

of'ce applyr ng portion’ acartri

'n&éfé@'glgfﬁeé %Iﬁaogfngawlaﬂvmg gﬁé(FJcOPthh@nstate in

el ectrostatic latent 1nmage forned on an

el @t £19PHot 90LSRPL EndhRLASERS1 & | ¥8s dE UBhe§ARE said
devel oping roll er being rotatable about an axis

t hesedf i ol Bo£68 Pt +aGsHEbER g eagageabl gowi t hosai d

rotational force applying portion to receive a

r oblaé reohal sd bd ceohipl ingt m¢mibgr shs drdeaeédpbngarol | er,
rotational force through engagement, in a rotational
direction of said coupling member, to the rotational
force applying portion which is projected in a
direction substantially perpendicular to an axis of
the driving shaft adjacent to the free end of the
driving shaft, and wherein when said cartridge is
dismounted from the main assembly of the
electrophotographic image forming apparatus, said
coupling member is disengaged from the drive shaft by
pivoting from said rotational force transmitting
angular position to said disengaging angular position
so that part of said coupling member circumvents the
driving shaft in response to movement of said
cartridge in the direction substantially perpendicular
to the axis of said developing roller.

)

9. A process cartridge according to Claim 8,



sai d coupling nmenber being capable of taking a
rotational force transmtting angul ar position for

WO e@pammi1sl i ng the rotational force for rotati NRCHANM09/060822

10

15

20

25

devel oping roller to said developing roller and a

di sengagi ng angul ar position {4y which said coupling
menber is inclined away fromsaid rotational force
transmtting angul ar position, wherein when said
cartridge is disnounted fronthe main assenbly of the

el wlte rephod oglaphl Tty nefjesion nt oige appae bt figr¢d weceiving
direction substantially perpendicular to the axis of
sapelr teves optagererided <mia Rouptehgchepberhapieg a
fromsaid rotational force transm tting angul ar

poSERERR B B dreff ket iy anget afa %s???ak%nqsmemaer

el ect rophot ographi c_ i mage._ form ng apparatus to whjch_a
ca??r?ﬂg%t+ ﬂe?gEﬁ%%W99ﬁ%L%t%b?@?tgg?ﬂfgﬁp%P%?ﬁ%{e to
conprising: i ) a driving shaft having a rotating

foF e a €€§¥hg portion; and ii) a cartridge including
a developing roller for devel oping an electrostatic

| atent image fornmed on an el ectrophot ographic

phOt0§%USiAi8§r9££&&e$§é909&¥§ 0pbNg1 5 0h! 6T oPEY NOwherein
rotatabl e about an axis thereof; and a coupling nenber

engagerd! sc i L hi sailli 9t dbheNahgf RERBe 2PPL VHHYi PO6HEQNa L
to receive a rotational force for rotating said

deygl @piHgat DMLY, f6atd €oapsnhgt iRghengbhei Agpsapabbde,

of taking a
the rotational axis of said coupling member is
substantially coaxial with the axis of said developing
roller, wherein in the state in which coupling member
is positioned at the pre-engagement angular position,
said coupling member is inclined relative to the axis
of said developing roller so that downstream part
thereof with respect to the mounting direction in
which the cartridge is mounted to the main assembly of
the apparatus passes by the free end of the drive
shaft, wherein in the state in which coupling member
is positioned at said disengaging angular position,
the rotational axis of said coupling member is
inclined relative to the axis of said developing
roller so as to permit an upstream portion of said
coupling member passes by the free end of the driving
shaft in a removing direction in which said cartridge
is dismounted from the main assembly of the

electrophotographic image forming apparatus.



rotational force transmtting angular position for
transmtting the rotational force for rotating said

waleawehspsng roller to said devel oping roll er apdI/aP2009/060822
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di sengagi ng angul ar position in which said coupling
menber is inclined away fromgsgid rotational force
transmtting angul ar position, wherein in the state in
whi ch said cartridge ismounted to the main assenbly of

t he el ectrophot ographic i mage form ng apparatus, a

part of said coupling nenber is behind the driving

shaft as seen in a direction opposite a renoving

di reclilon A rowpcess sei ot cbdae | igeoFSiny shouptabnfe ovw 7.
the main assenbly of the el ectrophotographic inmage

f orie PRyl mapprrk it CRT L TR 1S vih e 6o @P 29 t FR Hel fde not
di smounted fromthe main assenbly of tqg s

el SR dPMER D g7 2bhi %lﬁz%@%wf%fr?%%?%%a? PLesenytyve
co Eling menber is disenﬁggsd fron1the.driviq9 shaft
by EWT 6 RoubI 7RI TENET L MG TP tRET oTat Tonal
force transmtting a I 1 t e_dise i ng
RS A S A R R
coupling nmenber to circunvent the driving shaft. 14.
An apparatus according to Claiml12 or 1 3, wherein

sai d §oupl ARG TBEPLSpHESOoGr A SEESSikRAGK ] BbrM hf @pparatus
rotational axis of said coupling nenber extends, and

satd weLesSal éa@tlﬁ_idﬁe f 1 gedepgcipdb 3 dodht ab g, sbaid
in the state in which said coupling nenber is
pospiba paeds atompr tisfogati onal force transmitting
i) a driving shaft having a rotating force
applying portion; and
ii) a cartridge including a developing roller
for developing an electrostatic latent image formed on
an electrophotographic photosensitive drum, said
developing roller being rotatable about an axis
thereof; and a coupling member engageable with said
rotational force applying portion to receive a
rotational force for rotating said developing roller,
said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said
developing roller to said developing roller and a
disengaging angular position in which said coupling
member is inclined away from said rotational force
transmitting angular position,

wherein when said cartridge is dismounted from
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angul ar position, wherein said coupling nmenber is
rotated by a rotational force through engagenent, in a
di rection of said coupling nenber, PCDIR2069/060822
rotational force applying portion which is projected
in a direction substantially pgrpendicular to an axis
of the driving shaft adjacent to the free end of
thedriving shaft, wherein when said cartridge is

di smounted fromthe main assenbly of the

el B mophotaggaphic ¢ hegee fored peepparatashicainkge
coupling nenber pivots fromsaid rotational force

t rizoisming i arparafil ariposidi et o as W el arhiabl g
angul ar position so that part_ of said coupling nenber
cip%nwecgwﬂt%re & i in@shafef | R R SHRTRECR b rov sk -
of said cartridge in the direction substanti al

petich R Hm e TR BT SE |%%ng%¥} eforee
15. An apparatus according to Caiml4 erein a
oA o T I O S e b Y R T s
are provj ded - a phantomcircle having a center on
the' %)%1igﬁﬁ§¥%§hs of said coupling nmenber at
positions substantially dianetrically opposite to each
other. 16. An apparatus according to Caim1l12 or 1 3,

wherei§ i md f&é&@@pﬂ&a@&&&f@%é{@aﬂfﬂ@%q | Spparatus

positioned at said rotational force I ng
angyll @i POSd td O r 1dige rod adé @t aleky SndlnSah Te £ 0l d Ny
menber is substantially coaxial with the axis of said
devebapi thgs radnprisdvegein in the state in which
i) a driving shaft having a rotating force
applying portion; and
ii) a cartridge including a developing roller
-for developing an electrostatic latent image formed on
an electrophotographic photosensitive drum, -said
developing roller being rotatable about an axis
thereof; and a coupling member engageable with said
rotational force applying portion to receive a
rotational force for rotating said developing roller,
said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said
developing roller to said developing roller and a
disengaging angular position in which said coupling
member is inclined away from said rotational force
transmitting angular position,

wherein in the state in which said cartridge is



coupling nenber is positioned at said di sengagi ng
angul ar position, the rotational axis of said coupling

woreowbas118s i nclined relative to the axis of sapPcI/JP2009/060822
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devel oping roller so as to permt an upstream
portionof said coupling nenbergogpasses by the free end
of the driving shaft in a renoving direction in which
said cartridge is disnounted fromthe nmain assenbly of
t he el ectrophot ographic image form ng apparatus. 17 .

Amelrttd oph ot logy rrepin 2 9egel ¥ v fri e apparatus to
which a cartridge is detachably nountable, said

appee @t HRPROMPIFape iMm3ge rinimg aprd¥athavi my Rart of
rotating force applying.gortion' nd ii) a cartrjdge

| n22 ARl SRRt MGG FoI PR 1 r R R bpt iy SHALE a5

el ectrostati at ent forme

| i mage d on an . . ,
ol T2TF ohot oUl BETT 1O HORGEBHST (1 vES B GO s geetion in

Aoyl 00! 09,8 oLL B BEL00, £ 0 AL A0, APOBL AN B 18 1

t here and a coup er engagea _ h sai d

CHEPESt ;S _ _ _
b R S A e U

sal g coMphd NG, BRLEL PedMYs £APaBA £ £ ad@ki % Bsmounted
rotational force transmtting angul ar position for

trensii thé NBaimeas il pref 108 ce1d O rohdt bRl @
devel oping roller to sald developing roller, a

pr 8engagesEnt n@ngobara pos) tsaid | dowbl tig saérbeoupd i ng

menber is inclined away fromthe axis of said

deves@pgaged of tem , the odr saing rettaf§ dmal sdod ceoupling
member moving from the rotational force transmitting
angular position to the disengaging angular position

so as to permit the part of the coupling member to

circumvent the driving shaft.

14. An apparatus according to Claim 12 or 1 3,
wherein said coupling member has a recess coaxial with
a rotational axis of said coupling member extends, and
said recess is over a free end of said driving shaft
in the state in which said coupling member is
positioned at said rotational force transmitting
angular position, wherein said coupling member is
rotated by a rotational force through engagement, in a
rotational direction of said coupling member, to the
rotational force applying portion which is projected
in a direction substantially perpendicular to an axis

of the driving shaft adjacent to the free end of the



transm tting angul ar position, and a di sengagi ng
angul ar position in which said coupling nenber is

wo pwbitsigs2 away from said rotational force PCT/JP2009/060822
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transm ttingangul ar position, wherein when said
cartridge is mounted to the ngjon assenbly of the

el ect rophot ographic i mage form ng apparatus in a
direction substantially perpendicular to the axis of
sai d developing roller, said coupling nenber noves

f raum ¢ hreg psles Engagenenin angen asapdscdronidee t he
rotational force transmtting angular position to be
oppbseelntoed hereln i thagnatafassemell whef eilne when sai d
cartridge is disnounted fromthe main assenbly of the

el ke ¢ OPIRN VP FPIPRL ¢ RIS of PR AppRPAYAEUF n gaid
direction substantially perpendi cular to, the axis of

s aF A RfeteF JPRTREF dPHERTS shF U coHRpY i higt Hehres L §orce
disqua ed fromthe driving shaft b ving fromsaid
" ot BT =19 CEIEY SR QT T o gl 57 podt TPBATE b dai d

di sen I ng angul ar_positio 8 : .
eI%%?%%%#l L SPIUL AT s ROSL L é?r% of §Q1d ?%%p%%n%hy% %;

ogr aphi ¢ i mage for m ng appar a

! . | . )
Caéffé&%ﬁ%ﬂésdfﬁgq@rl Yngngﬁé?g ﬁ%v?éé ofPPa Al HSvement

conprising: | vin a ng a rotating

for£es a0p! é’éf‘tgrﬂ@:%é | o, ris@i @i febving shiebtaheinnly
rotatable by a notor; and ii) a cartridge incluging a

deyel phdc i Dat ef o f Ofic dEXES OPF Nga Bl @ELE16PSH@tE611er.
| atent inmage forned on an el ectrophot ographic
phot osensitive drum said
15. An apparatus according to Claim 14, wherein a
plurality of such rotational force receiving portions
are provided on a phantom circle having a center on
the rotational axis of said coupling member at

positions substantially diametrically opposite to each

other.

16. An apparatus according to Claim 12 or 1 3,
wherein in the state in which coupling member is
positioned at said rotational force transmitting
angular position, the rotational axis of said coupling
member is substantially coaxial with the axis of said
developing rollr, wherein in the state in which
coupling member is positioned at said disengaging
angular position, the rotational axis of said coupling
member is inclined relative to the axis of said

developing roller so as to permit an upstream portion



devel oping rol l er being rotatable about an axis
thereof; and a coupling nenber engageable with

w@atodnstiat i onal force applying portion to receP@EIR009/060822

10

15

20

25

rotational force for rotating said developing roller
sai d coupling nmenber being capable of taking a
rotational force transmtting angul ar position for
transmtting the rotational force for rotating said
devel oping roller to said developing roller,

pree regaige neen p byl | reeTipos i pd oFe $ rowhi o Sreel @r@mmf nighe
menber is inclined away fromthe axis of said

dedei obihehaft ebn & repneeing rdteecloban Forekich said

transm tting angul ar position, and a di sengagin
arfful e - BRI 13 oh RO SR Tclefigh3 Hy %ﬁ%@? gof the

|n i ned fromsaid rotational force transn1tt|ng
e T I H P e B Pk F Y T FA HGe | S

nDunted to the main assenbly of the

el ect rophot ogr aphi ¢ inage form ng apparatus, said

t
ol rhgge ﬂ %feécg |ona %E%T?IC]% trﬁsm@ﬂgﬁ rnpg% Tgrus

pOSItIOﬂtOt ro tting a
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wth respect to the nDuntlng di rection in

Whi Ghn 2 &s Cahp # gend s nounted to the nain assenbly
of ‘the el ectrophotographic i mage form ng appar at us

ci rcunventis thardriivignghsiiaf haviher e roshenngaifdbree
cartridge is nounted to the main assenbly of the

el &op ¥ piphot porapdn c amdge f orm ng apparat us, an

upstream part of said coupling nenber with respect to
P ii) a cartridge including a developing roller
for developing an electrostatic latent image formed on
an electrophotographic photosensitive drum, said
developing roller being rotatable about an axis
thereof; and a coupling member engageable with said
rotational force applying portion to receive a
rotational force for rotating said developing roller,
said coupling member being capable of taking a
rotational force transmitting angular position for
transmitting the rotational force for rotating said
developing roller to said developing roller, a pre-
engagement angular position in which said coupling
member is inclined away from the axis of said
developing roller, from said rotational force
transmitting angular position, and a disengaging
angular position in which said coupling member is

inclined away from said rotational force transmitting



the di smounting direction in which said cartridge is
di smounted fromthe main assenbly of the apparatus

wo siwehsriek t he drive shaft as seen in the direcP@DiP2009/060822
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opposite the disnounting direction, and wherein when
said cartridge is disnounted fgoomthe main assenbly of

t he el ectrophot ographi c i mage form ng apparatus, said
coupling nmenber is disengaged fromthe drive shaft by
pivoting fromsaid rotational force transmtting
anguakapogsbsibhono sai d di sengagi ng angul ar position
so that part behind the drive shaft circunvents the
driving shaprein waepossdd capsraest i6f meginged to the
cartridge in the direction substantially perpendicul ar

t d'¥He aa%;%mkb*ys%fdtkél%v%]r%%‘%‘ﬁypfﬁ%’w%??mi@? Wpage forming

appar at us according to O aim
c

17 1 8 , wherein, sajd
SHA HEnbor s HALrSCT BRRSRUTRE AT ChE Y R SR AL AT

' f id | i nb t ends, wherein when. .
Said T35 (FrtheT S MOBN GU L OPTHS AR HeRSsenbly Ofo TR

Lo D , o
CFEIBEPIRLOLE oI LS. LOL LI A0Re B 2 b con
po@éttﬁﬁ‘E&kéi&bﬁ&ﬁaféP@@'tf&%§ﬁi££§ﬁ§”&ﬁéﬁf&ra?&&i@ion
position so that downstream a part of said coupling

mefbese aysd;schsé@sw%hé odf hei iPusiha ig, dhfi@Cih&®PeiN when
whi ch said cartridge is nounted to the main assenbly

of sdh@ & et 1aph ol 994 Bphd ent SRJEr ddr thegnappad esesbly of
circunvents the driving shaft, wherein said recess is
ovieghe ae e cer @pito obg saplli drinagey Shahing napberstas ein na
whi ch said coupling nmenber is
direction substantially perpendicular to the axis of
said developing roller, said coupling member is
disengaged from the driving shaft by moving from said
rotational force transmitting angular position to said

disengaging angular position.

18. An electrophotographic image forming apparatus
to which a cartridge is detachably mountable, said
apparatus comprising:

i) a driving shaft having a rotating force
applying portion, said driving shaft being rotatable
by a motor; and

ii) a cartridge incluging a developing roller
for developing an electrostatic latent image formed on
an electrophotographic photosensitive drum, said
developing roller being rotatable about an axis

thereof; and a coupling member engageable with said



positioned at said rotational force
transm ttingangul ar position, wherein said coupling

woreowhas118s rotated by a rotational force throukgir/JP2009/060822
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engagenent, in a rotational direction of said coupling
menber, to the rotational forgs applying portion which
is projected in a direction substantially

per pendi cular to an axis of the driving shaft adjacent
to the free end of the driving shaft, and wherein when
safetzhiemd Hgeoiee dippbyin@dod¥ ohon heo ne¢ e tesedrbl y of
the el ectrophot ographic image form ng apparatus, said
co{ﬁptahgorm@ﬁb%@m% B effedjetnd r ot € hdeve 1 oRr1R%aF o L by -
pivoting fromsaid rotational force transmttin

antit ArCpot 1R ML ket S TRy by Rhgt® 5+ Po3i ti on
so that, par f said coupling nmenber.circunvents the
AT UT Gt ST (ETTES eSTRNSEL £ b vAnBIES bfbeat (on 107
cartridge in the direction b ially [ pendi r
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of “suc tional force receivin portions are
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rotational axis of said coupling nenber at positions

suRstiset | 86 | yndli e raway | Fropposetex1o eackapdher.

21. An apparatus according to daim17 or 1 8,

whesed o Ind heo 1@t £ £ romhs£hd cootph t hgnaenbercé s

positioned at said rotational force

t rarsmsti § ngamgaheul pospos dnjon heandt at d op@hgagisg of

said coupling nmenber is substantially coaxial with the

axargwiaggpeisition in which said coupling member is
inclined away from said rotational force transmitting
angular position,

wherein when said cartridge is mounted to the

main assembly of the electrophotographic image forming
apparatus, said cartridge pivots from the pre-
engagement angular position to the rotational force
transmitting angular position so that downstream part
of said coupling member, with respect to the mounting
direction in which said cartridge is mounted to the
main assembly of the electrophotographic image forming
apparatus circumvents the driving shaft, wherein when
said cartridge is mounted to the main assembly of the
electrophotographic image forming apparatus, an
upstream part of said coupling member with respect to

the dismounting direction in which said cartridge is

dismounted from the main assembly of the apparatus is



devel oping roller, wherein in the state in which
coupling nmenber is positioned at the pre-engagenent

wa@egalisri3posi ti on, said coupling nenber is i ncPCTERR009/060822
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relative to the axis of said developing roller so that
downstream part thereof with sgspect to the nounting
direction in which the cartridge is nounted to the

mai n assenbly of the apparatus passes by the free end
of the drive shaft, wherein in the state in which
couptimy wenbdrive posftianeteen baithdi dengagion

angul ar position, the rotational axis of said coupling
METRIRDS § &€ | Hed | e el Ry el HER E ROk aN@f Whgipin when

devel oping roller so as to er an upstream gortl on
of S CTOUpH 9y herbermPE %%n%mhw R B0
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rophot ogr ap otosensitive drum or
Dr&?ﬁﬁaﬁ%ééi@% COHt & 14 r@l %Qa&iﬁ&téﬁcﬁ’@;@&f)%@@m fon
photosensitive drumas a unit
so that part behind the drlve shaft circumvents the
driving shaft in response to movement of said

cartridge in the direction substantially perpendicular

to the axis of said developing roller.

19. An apparatus according to Claim 17 or 1 8,
wherein said coupling member has a recess in which a
rotational axis of said coupling member extends,
wherein when said cartridge is mounted to the main
assembly of the electrophotographic image forming
apparatus, said cartridge pivots from the pre-
engagement angular position to the rotational force
transmitting angular position so that downstream a
part of said coupling member, with respect to the
mounting direction in which said cartridge is mounted
to the main assembly of the electrophotographic image
forming apparatus circumvents the driving shaft,
wherein said recess is over a free end of said driving
shaft in the state in which said coupling member is

positioned at said rotational force transmitting
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angular position, wherein said coupling member is
rotated by a rotational force through engagement, in a
rotational direction of said coupling member, to the
rotational force applying portion which is projected
in a direction substantially perpendicular to an axis
of the driving shaft adjacent»to the free end of the
driving shaft, and wherein when said cartridge is
dismounted from the main assembly of the
electrophotographic image forming apparatus, said
coupling member is disengaged from the drive shaft by
pivoting from said rotational force transmitting
angular position to said disengaging angular position
soAthat part of said coupling member circumvents the
driving shaft in response to movement of said
cartridge in the direction substantially perpendicular

to the axis of said developing roller.

20. An apparatus according to Claim 19, wherein a
plurality of such rotational force receiving portions
are provided on a phantom circle having a center on
the rotational axis of said coupling member at
positions substantially diametrically opposite to each

other.

21. An apparatus according to Claim 17 or 1 8,
wherein in the state in which coupling member is

positioned at said rotational force transmitting

PCT/JP2009/060822
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angular position, the rotational axis of said coupling
member is substantially coaxial with the axis of said
developing roller, wherein in the state in which
coupling member is positioned at the pre-engagement
angular position, said coupling member is inclined
relative to the axis of said developing roller so that
downstream part thereof with respect to the mounting
direction in which the cartridge is mounted to the
main assembly of the apparatus passes by the free end
of the drive shaft, wherein in the state in which
coupling member is positioned at said disengaging
angular position, the rotational axis of said coupling
member is inclined relative to the axis of said
developing roller so as to permit an upstream portion
of said coupling member passes by the free end of the
driving shaft in a removing direction in which said
cartridge is dismounted from the main assembly of the

electrophotographic image forming apparatus.

22. An apparatus according to Claim 17 or 1 8,
wherein said cartridge is a developing cartridge not
containing said electrophotographic photosensitive
drum, or a process cartridge containing said

electrophotographic photosensitive drum as a unit.



