Specification Title of Invention: CARTRIDGE Technical Field [0001]

The disclosure relates to a cartridge detachably attached to the nmain body
of an image form ng apparatus such as a laser printer, and to an i nmage
form ng apparatus. Background Art [0002] There is disclosed an

i mge form ng apparatus, such as a laser printer, of a type that a

devel oping cartridge is attached to the nain body of the apparatus as to be
det achabl e therefrom The devel opi ng cartridge contains a devel oper. Wen

t he devel oping cartridge runs out of the devel oper, the cartridge is
removed fromthe main body of the apparatus. Then, a new devel opi ng
cartridge is attached to the nmai n bRmstficakenr t her nore, when the apparat us

janms w th sheelsnhdddi duitfepori n body, the devel oping cartridge may be
removed fro %WIMI n body to elimnate such a jam and then attached again

to the main 003] In the image form ng apparatus of this
type, it is suggé¥0e&ld how to determ ne whether the devel oping cartridge is

a brand- new or  USBMdiUNBudREResad § Bt dbQcHhbl§ atiRied tmmﬁa@%o@%ym{agefl nd out
t he wear t he devel o |n artridge the side surface of

such devel O%F’H&g??ﬁ?'?t}’si ﬂ‘eﬁ S’%{p‘d‘étf“(-:‘adlf1 L{?@”‘ﬁ rf"’“r‘?B’ﬁﬁPpé"&mSand the detecting
gear is rot%&cmbwdartound an axis line (rotation axis line) extending in a
transverse direct 0@@ crossing the side surface at a right angle. The

det ecting gear pl at e- shaped detectin ody .and .an cont act
protrusion int egﬁi? TF § S 8???&(3“ {HeBhrRige ﬂ’é’?ré@? &%5 ab%Ef“%’B‘HV B &bt er si de
(t he opposi degelspimefcatalgt © attdvbedso the mafh bbdyef the vglanpis ago baddachadipahanftolm. r espect

to the det eﬁk'd@\g:lc?ﬁé'éarp@ aonﬁfnsst?&egﬁetre%ﬁeﬂ%egﬁ@eﬁop Qé(rmd'&@ﬁmg&k%%é ng gear
body has gear te on its, circunf erentla sur f except sone gortlon of

the circunf®’ ‘él?ﬂe’l’ 4 ififgicis)remevghdigp the main body ttH‘é p"“ﬁt"tgr an€hi 587%n gear
IS provi deddewﬂomrfg@am@elssuarchahetk@fmatnrtedsdeVeﬂ@mqnfg woarthe: apghgretus mmsiwitihe

transni ssi Osiﬂe&e@Ehad ﬁe FnQaTn%é&blh% aVRYRd cﬁ{hd%e%'n% bel BBoRX kNP BBl el to
the axis line. of the det ect% tfcgf‘gr at a distance. The transm ssion gear

rotates as eéﬂ”\}mﬁ’ls‘ém\ﬁnja[‘% ang| "’rga‘f’é‘fth%l’ﬁi"f’ﬁ?qyng t he devel oper contai ned

in the devel opi ngPOGArtri dge. The transm ssion gear has gear teeth on its
entire circunfer @I{]ﬁﬂ‘, ﬁillag§ ‘E&%iﬁg @pparatus of this type, it is suggested how to determine whether

the developing cariridge is a brand-new or used one when attached to the main body as a way to

find out the wear of the developing cartridge.

[0004]

On the side surface of such developing cartridge is a detecting gear mounted, and the
detecting gear is rotatable around an axis line (rotation axis line) extending in a transverse
direction crossing the side surface at a right angle. The detecting gear has an plate-shaped
detecting gear body and an contact protrusion integrally formed with the detecting gear body on
the outer side (the opposite surface to the side of the developing cartridge with respect to the
detecting gear body) of the detecting gear body. The detecting gear body has gear teeth on its
circumferential surface (except some portion of the circumferential surface),

[0005]

Further, a transmission gear is provided on the side surface of the developing cartridge,
and the fransmission gear is rotatable around an axis line extending parallel to the axis line of
the detecting gear at a distance. The transmission gear rotates as a whole with an agitator for
agitating the developer contained in the developing cartridge. The transmission gear has gear
teeth on its entire circumferential surface.

[0006]

In a new developing cartridge, the gear teeth of the transmission gear are engaged with

the gear teeth of the detecting gear. When the developing cartridge is attached to the main
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[ 0006] In a new devel oping cartridge, the gear teeth of the

transm ssion gear are engaged with the gear teeth of the detecting gear.
When the devel oping cartridge is attached to the main body, the driving
force of a notor is delivered to the transm ssion gear, and further
transmtted fromthe transm ssion gear to the detecting gear through those
gear teeth. [0007] This allows the detecting gear to rotate, and
the contact protrusion to nove in the rotational direction of the detecting
gear in response to the rotation of the detecting gear. Wen the toothless
portion of the detecting gear faces the gear teeth of the transm ssion
gear, the geody. tegliving Hircerdh e mopoa it weid gnthg basmisgorgiegie figdbied Hir'hitthe gear
teeth of thgofleteekihRgotRalte thdBdectiferehiQhdtdh@dsOfcattben. det ecti ng gear stops.
Thus, if the deviécapll ng cartridge is ever attached to the nain body, the
gear teeth of th rransm ssion gear is disengaged with the gear teeth of

t he detecting gedis alewd bedeieqdns el emrofatamaidnige afntast warwsn ¢ OOuBln the I n

the main bogbs amsmsmthma&tuﬁgi g€@lin dQiRGE i mge tdwlo;pana{erc&teb@@ @fr. t he

contact pro 0 a r sj.,0 ected part.
b s e Wt Bo s ioh 1P e e SO Bl Bles R el P SRS GoLEE P2rt

protrusi on Hystsheels ehthe transpissiph geapis divengaghdvath ol asey teslr efrthelgpeecting gat enni ned.

I E o; herI WO d She r@tﬁﬂicﬁrofﬁxed&&@ih@@daﬂgoﬂéar’tﬂukdgﬂeﬂe?veiaﬁlﬁga(ﬁhﬁdjgeg@cv%mwmed n body,

t he deve op cartri or det S

ponet r a1 on Ol AL EbALAE 3ot PEQFBR - ChepHe S5T R Rus S5k PR Pr 40

devel opi ng dtectingiscyend @cmqsa!eh@dlam@afteh@rm| n body, the devel opi ng cart ridge
i's determ ned ol dodok) t he sensor does not detect the penetration of the
contact protrusi Art Lit Pat ent L”hgratuge 1]

Japanese Unexani grga’el[fga{h:bﬁ{dy,&%ﬁlsimégt %uﬁl%éﬁ%%l |eg§f“g t}ﬁi RET508" "> 678y

[ Summary of prptrgientdiven fhaf e odltashprpiousive isolicestd pyt.t Hben, hisehel B Jetection
result as to the penetration of the contact protrusion by the sensor, an old or new developing
cartridge is determined. In other words, after a developing cartridge is attached to the main
body, the developing cartridge is determined new if the sensor detects the penetration of the
contact protrusion, On the other hands, after a developing cartridge is attached to the main
body, the developing cartridge is determined old if the sensor does not detect the penetration of
the contact protrusion.
[Prior Art Literature)

{0009]

[Patent Literature 17 Japanese Unexamined Patent Application Publication No. 2006-
267994
fSummary of Invention]

[Problem to be solved by the Invention]
[0010]

However, the contact profrusion may touch or catch other members in the main body
of the apparatus when the developing cartridge is attached to, or removed from, the main body,
because the contact protrusion is mounted to project outwards from the side of the developing
cartridge. Moreover, if the developing cartridge is removed from the main body of the
apparatus, the contact protrusion may be damaged by, for example, a collision with other
members when the developing cartridge is manipulated by end users.

(0011}

An object of the invention is to provide a cartridge for preventing the hindrance of the
detected part to the installation or removal of the cartridge within the main body of the

apparatus.



[ 0010] However, the contact protrusion may touch or catch other
menbers in the nmain body of the apparatus when the developing cartridge is
attached to, or renoved from the nmain body, because the contact protrusion
is mounted to project outwards fromthe side of the devel oping cartridge.
Moreover, if the developing cartridge is renoved fromthe main body of the
apparatus, the contact protrusion may be damaged by, for exanple, a
collision with other nenbers when the devel oping cartridge is mani pul ated
by end users. [0011] An object of the invention is to provide a
cartridge for preventing the hindrance of the detected part to the
installation or remenval of the cartridge within the main body of the
apparat us. [001 nother object ofpfgé) 'fnbgﬁloﬁ) EJ f@lﬁ‘}aﬁil Q)f IEJ? A EAYT%Q ngﬂeﬁana&g&l@er to

provide a cartri %8 (B?even ing t ma e o te part , for
exanpl e, a 1§ rfle\ﬁﬁt? ag tobhelpr %%%P§°1W‘éhw‘fhfféhe& REPPIeen s cprE H’ﬁ?/ed from
the main bodymmeﬂhﬁam@maﬁa&u$meM@ﬁmsSfor solving the problen [0013]

To achi eve t@ga Q*S&%“g%pﬁﬁﬁ&ﬁient invention provides a cartridge to be
removabl y |nsta | e ody of an image form ng apparatus

conprising: a holf$i ﬂg for accommopdati ng a devel oper therein, wherein the
housi ng has a fi TsichBi«iBe vigdcl, ttaptksat Seambr@ides walilge tdi)matrlanmifabiy\hi ch face

each ot her; mgaigaﬁﬁe d;ﬁn %’8{/ hf aanIl;lagre%%ﬁ C?é aﬁzg\ﬁﬁas g&lllr?\ﬁlsﬂ% fhgusﬁl% f&r om an operating

out put unit provi assive unit is nounted
on the firstecapaaiigaideveipner thesein. gthereia iedoumg it f‘astﬁad? will apdipgecprdiifieext endi ng
i N an opposwilebdah sfRaiidi@ite kath Wk hpdsdie vhit £ tecatity s@0aRdose Blen Al | s face each

ot her; and ac?g[egx?%g é)gg.mp ggxld?% rﬁe% dj%d); ngfﬁ'glll the Eaas§1lvg\?mty@nlaun?eﬁ gn @\fﬂ’sp g a

det ect ed p a% uni t provi e main body,
wher ei n theS“éFé”faéicat“ééffﬁétéR}e %fﬂ%ﬂéﬁé’é%a’@i}twt mBﬁlétnr?éPOébf‘p%Pttﬂé*wfrl@dbq on with
respect to filtend set@ild s GalisviRk kach ythth endd rdbtvdt@idolohesiterl 06 G ViRbsid¥ywallne passi ve

unit, and rﬁ&i%?}?& Odﬁ%’icfﬁﬁté&&egﬁ Cp@pﬁe&tl%?q}l ﬁ&%&e‘a%t‘ﬁ’é{nﬁkn%ﬁ R&fefent O the

flrst si de mal resent 1nv h tion, the

passi ve uni e %ec gt Okttwa;rdsrwhgtop@isl&émﬁﬁuov Wﬁlf repitsel thia §hydestllas to be

\r/\ﬁt aL ablhe ?}fyahﬁlﬂlvalgffdrdfesﬁcea&id&ythé Isaesln'&mhi]?radd ﬁ@actsﬁnv@arﬁﬁ&pmeslbpgﬁtedirécﬁ&? on in
ich the n e e walls face each other. A drivin orce

out putting &M1%%%xg”§e&gg eWta](ijthe mai n body is connected to thegpaSS|ve

unit, and the drﬁWﬁHg force is input fromthe driving force outputting

menber . [ 0015] ThecofdidpSb the bdenWaldntidnSthppRicdad iswrdvidel Rahcfeitert eal dfody

i ncl udi ng ttﬂe hoqlg ge s%tagg RE tgtabii aroungla first axis line extending in an opposite direction in
which the first and second side walls face each other. A driving force outputting member
provided at the main body is connected to the passive unit, and the driving force is input from
the driving force outputting member.

{0015]

The first side wall is provided with the detected body including the detected part.

{0016]

If the driving force is input from the driving force outputting member to the passive
unit, the detected body is moved.  As a result, the detected body advances outwards. 1f the
detected body is moved from an original position (initial position} to a farthest position
(outermost position) in the opposite direction in which the first and second side walls face each
other, the detected body retracts inwards in the opposite direction thereatter.

[0017]

Therefore, in a state that the detected body is located at the initial position, the detected
part retracts inwards from the farthest position.  Therefore, at the time of detaching the
cartridge from the main body, it can reduce a possibility that the detected part is abutted against

a body of the main body, or is caught by the member, As a result, it can reduce a possibility
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If the driving force is input fromthe driving force outputting nenber to
the passive unit, the detected body is noved. As a result, the detected
body advances outwards. If the detected body is noved froman ori ginal
position (initial position) to a farthest position (outernpst position) in
the opposite direction in which the first and second side walls face each
other, the detected body retracts inwards in the opposite direction
thereafter. [0017] Therefore, in a state that the detected body is
| ocated at the initial position, the detected part retracts inwards from
the farthest position. Therefore, at the tinme of detaching the cartridge
from t he mafha thyaldipsted mart bepameseadhgbrtacks op ipsieliabip dnd getachment phibe getideedied part i s
abutted agajhpghindodody of the main body, or is caught by the menber. As a
result, it canr %Mée a possibility that the detected part beconmes an
obstacl e of installation and detachment of the cartridge fromthe main
body. [0018] Before tBeftot of tioeing thardetegfd mowbangnd hierdbg ewst efdnevigbds and

after the emghcRli mdRVirNGhct DR dHBLQCIATeBIRRAds BbRGR LRsARLIBST Btk Padt
retracts in h cdalrtrldge

rds fromthe farthest position, in state.that t
< ot achedtrri Tl Herrensdaon e Bt e de3obbfiny PRy FReET he
det ect ed parat wiikd iseigstatai menbegt hés & mevih el the tidg ofinstallgtidnt and detachient of me  of
instal | ati o anddgdatRACAIRNL b&dy, & DA &REL hé SOGLifik @M fhb Bt PaPRUYmagkd Can
reduce themﬁoss blhltﬁ tpﬁ%ﬁ@he %g%ected part Is damaged due to the
col I'i si on Wit PHEBIRE! Er e BRI EF DESCRI PTI ON OF THE DRAW NGS]
[ 0019] [BRIE] PEYRIRTION| (@ THE PBAWIN@Ht i on vi ew of a | aser printer
nmounting a devel ggjipg cartridge according to an enbodi nent. [Fig.
2] FIG 2 1is a s%pen@hjg yjeM/of t he e%elo ing cariridge fron1énp vant age
poi nt of the |ef tiiBr BAtOtiol AGFPR LR Y frlfsgigyinier mounting a eyeloping caidge ~ - o7 g
schemat i ¢ vicewliof totzhemigh@dinghopi ng cartridge fromthe vantage point of the

left-front-top Ofpih NG rE@h bdd AN OLthe ENBILRALR@NGom the vankdd Bint 4] FI G
4 is a left t&%g% I ew of theF@eveloplng cartridge wthout the gear cover.

[Fig. 5] FI g“ﬁ“?@ﬁ@ﬁﬁ? £%i ew of the developing cartridge fromthe
vant age poi nt of [Fikel] F&} 8 if s ohmabotitwnd bé devhlepicaeattiridgddem t Yahiogapotrhe gear

COVEr. ofthe 16k tlof b Greled, il @xRhaded Schematic view of the

ggxg:gg:zg gg;%;hgggqﬁkﬁgﬁéaﬁig%%%ﬁ%ﬁﬂgﬁgk%%&gQﬁhdgﬂﬂ%o&%ﬁﬂéggmkﬁO”’the

[Fig. 5] FIG. 5 is a schematic view of the developing cartridge from the vantage point
of the left-front-bottom of the cartridge, without the gear cover,

[Fig. 6] FIG. 6 is an exploded schematic view of the developing cartridge with the
detected rotational body removed from the developing cartridge as shown in FIG. 5.

[Fig. 7A] FIG. 7A is a schematic view of the developing cartridge from the vantage
point of the feft-front-top of the cartridge, with the detected rotational body rotated substantially
from the position shown in FIG. 2.

[Fig. 7B] FIG. 7B is a schematic view of the developing cartridge shown in FIG. 7A
from the vantage point of the left-front-top of the cartridge, with the gear cover removed.

[Fig. 7C] FIG. 7C is a left side view of the developing cartridge shown in FIG. 7A.

[Fig. 7D] FIG. 7D is a schematic view of the developing cartridge shown in FIG. 7A
from the vantage point of the left-front-bottom of the cartridge.

[Fig. 8A] FIG. 8A is a schematic view of the developing cartridge from the vantage
point of the left-front of the cartridge, with the detected rotational body rotated further from the
position shown in FIG. 7A.

[Fig. 8B] FIG. 8B is a schematic view of the developing cartridge shown in FIG. 8A
from the vantage point of the left-front-top of the cartridge, with the gear cover removed.

[Fig. 8C] FIG. 8C is a left side view of the developing cartridge shown in FIG. 8A.
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[Fig, 7A] FIG 7A is a schematic view of the developing cartridge fromthe
vantage point of the left-front-top of the cartridge, with the detected
rotational body rotated substantially fromthe position shown in FIG 2.
[Fig. 7B] FIG 7B is a schematic view of the devel oping cartridge shown in
FIG 7A fromthe vantage point of the left-front-top of the cartridge, with
the gear cover renoved. [Fig. 7C] FIG 7Cis a |left side view of the

devel oping cartridge showmn in FIG 7A [Fig. 7D FIG 7D is a schematic
view of the devel oping cartridge shown in FIG 7A fromthe vantage point of
the left-front-bottomof the cartridge. [Fig. 8A] FIG 8Ais a
schemati ¢ vi ew offFit.lva\] e¥ @lAcp k sgeo@ic tviawog ehef deativitinyecanadet dge thovantagof t he

left-front ﬁ%ﬁnt Bptﬁe ﬁf’l‘@ofnt‘ t&g@" thevt\iialrtlghgg Qﬁth%tdgﬁét%o{aggngltﬂog@ﬁ) ateg%g%cxr At ed

further fromthe position_shown in 8B] FIG 8B is a
schemati c vtlh%WS’é‘f’“ YRE" #VE138pi ng cartri dge shown in FI G 8A from t he
vant age poi nt of [FipeoB]&idG OB ronichénpyiic efewtoll ére clavetoping g@fridas thawh veFIGeBy cover

removed. [ Ffrtgn téxggntagé IS%mt%Qhé {t- "ilroht%%& f%ﬂqutr}ﬁg@\%tgthetg% cgfétvﬁlln%li ng car tridge

shown in FIG schemati ¢ view of the
devel opi ng cart ritkiged Fiéhit ﬁéi‘“-‘\‘;‘éHiFéi’Q%‘ bt frveloping RErifesrhoipiiE-%bp of the
cartridge, wth {iHg ldat BGt & ik otdhthainalewody develogihg chrfridged frvar thé vaaned he

position s h;Q)\IW 01} e F}t %’ont&% of the cartrldge v&[xt@ﬂ% dct%gld I%Jaﬁmalgr%c@ ﬁ)ta@cd%&ﬂm c view

of the devel oping cart FI'G 9A fromthe vantage point of the
| eft-front- ‘P%E?S@Pn%hﬁ\é‘né‘aFﬂ rglAdge W|th the gear cover renoved. [Fig. 9C
FIG 9C is a | effFigid8] vicwbfs i dendey ekwpf g deatdping dgeidghawaniimfid G 9A.

[Fig. 10A ﬁlA%‘mnthéA\gainé%egp ﬁ??ﬁﬁé‘f’éf’t ?roﬁ{ltc%vgf%% célﬁﬁgéj%ﬁ’ hggéapgovgﬁ&%(g\)e&jge from

t he vant age poi nt rront- e cart he detected
rotational body f5edPetFBult ierict ?‘éfrﬂ‘%“h‘gt@&?eﬂqpé‘ﬁ C@H@ﬁ?‘r}shPYﬁn RFS 19N [Fig.
1013] FIG 108 i $rig SthEmat isa tahigywaft shdwengidy edrapdmngf thasdput dgel shibwwn i n

FI G light sensor at the time of the detection of the developing cartridge.

[Fig. 12] FIG. 12 is a schematic view of the main part of the developing castridge,
from the vantage point of the left-back-top of the cartridge, adopting the configuration
(modified embodiment 5} in which the toothless gear and the detected body are separately
mounied.

[Fig. 13] FIG. 13 is a schematic view of the main part of the developing cartridge
shown in FIG 12 from the vantage point of the left-back-top of the cartridge, with the gear
cover removed.

[Fig. 14A] FIG 14A is a sectional view of the first side wall of the develeping
cartridge adopting the configuration (modified embodiment 6) including the coil spring as a
pressing member,

[Fig. 14B] FIG. 14B is a left side view of the developing cartridge shown in FIG. 14A,
with the gear cover removed, and with some parts omitted.

[Fig. 14C] FIG 14C is a schematic view of the first side wall of the develeping
cartridge at the position shown in FIG. 14B, from the vantage point of the left-bottom.

[Fig. 15A) FIG. 15A is a left side view of the developing cartridge shown in FIG. 14B,
with the detected rotational body rotated from the position shown in FIG. 14B.

[Fig. 15B] FIG. 15B is a schematic view of the first side wall of the developing
cartridge at the position shown in FIG. 15A, from the vantage peint of the left-bottom.

[Fig. 16A] FIG. 16A is a sectional view of the first side wall of the developing
cartridge shown in FIG 14A, with the detected rotational body arranged at the farthest position
leftwards.

[Fig. 16B] FIG. 16B is a schematic view of the first side wall of the developing
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10A fromthe vantage point of the left-front-top of the cartridge, wth the
gear cover renoved. [Fig. 10C] FIG 10Cis a left side view of the

devel oping cartridge showmn in FIG 10A. [Fig. 11] FIG 11 is a timng chart
showi ng the variation of the output signal of the |light sensor at the tine
of the detection of the devel oping cartridge. [Fig. 12] FIG 12 is
a schematic view of the main part of the developing cartridge, fromthe
vant age point of the |eft-back-top of the cartridge, adopting the
configuration (nodified enbodiment 5) in which the toothl ess gear and the
detected body are separately nounted. [Fig. 13] FIG 13 is a
schemat i ¢ viaspdgsfat hheosittan shoprimtF1Q 164, Hemdeareniegsinigt < grtiefi-ghfemshown in FI G
12 fromthe vant gge. PRI AG. af if: Bedihiﬁﬁ{'g\na@i%fégetﬁl@w of tﬂé"%orﬁ'@{h{&tﬁoind(lg%di_ﬁ% t hft[lﬁ
gear cover r ved. : : is.a sectional view o e
Prrst ot de REITVER T raciun/at by Pt SRR BRE conti gur atf on
(nodi fi ed enbodi Biat 1%BFIG Agliudipkate vitve oChE lcodiguritng (medifiedyerebodimey rember .
[Fig. 14B] hich thd e dnd s@ohddelecttd Shts Whelbt Ghd debid JRYBH PRI NG BREShEdge Shown
in FIG 14A A %? thde Igjaeatlr ﬁor}r@%tr%ﬁmved, gnd Wi th sonme parts onmtted.
[Fig. 14q P& oeeqeriidy Rl i CNT & F the first side wall of the
devel opi ng cart riltgel%AtiG Heis pdaieringaticiamanic mt e GevelogBg cfririden to lgeplamant age

poi nt of t hgiolhefdnbb@hb Mhodified embodidat @ modRMk e hifFut de@A i s a left side view
of the devel opin ect ed rotational

C . shown in FIG 14B, with the det
body ot at ed &r odl e FlSEAE SARERBR T fink &Y o g dvhoblaE SRR Syl )
158 i s a schenthirienbadinagyt @fodifiaéenfitiodistenidOmounad thoifiput bier-devel opi ng cartri dge

at the posi e beWhebt i iFendoa®, from the vantage point of the
| eft - bottom [gFi g. 16A] FIG 16A is a sectional view of the first

side wall of the %80k oping cartridge showmn in FIG 14A, wth the detected
rotational body artarfglciings, enfpedifuentt dicthe inpagiprt widinbd spfdifialliddescrbrd with 16B] FI G
16B is a schemtdes nm¥beWnphyhh&§ingst side wall of the devel oping cartridge
at the position Sih(?é’\x@ra. nF 19 t16,g\ f rqm te_he vantage point of the
| ef t - bott om {@78; PP B % s a di agrammatic side view of the
configuration (nudishvedinefigodi avemtr piihter Bpitasdi ingn tekmanpicoof 4l @sse fpeaing part of
the det ect egpf@tlokbiQif@k bBBdYsing 2 as an example of a body of the apparatus.  The body casing
2 has, on its one side wall, an opening 3 for accommodating a cartridge, and a front cover 4 for
opening or closing the opening 3.
[0021]
Meanwhile, to clarify the description below, the side of the casing 2 on which the front
cover 4 is fitted is referred to as the front side of the laser printer 1. The geometry (ie., left,
right, up and down) of the laser printer 1 is set from the vantage point looking at the front side
of the laser printer 1. Further, the forward or backward direction of a developing cartridge 7,
which is explained below, is determined with respect to the body casing 2 mounting the
cartridge 7, and the other directions (i.e. left, right, up and down) of the developing cartridge 7
is set from the vantage point looking at its front side.
[0022]
The body casing 2 includes, in its center portion, a developing unit 5 mounted closer
to the front side of the laser printer 1. The developing unit 5 may be mounted to, or removed
from, the body casing 2 through the opening 3 when the front cover 4 is opened up.
[0023]
The developing cartridge 5 includes a drum cartridge 6 and the developing cartridge 7
as an example of a cartridge detachably mounted on the drum cartridge 6.
[0024]

The drum cartridge 6 includes a drum frame 8. The drum frame 8 includes a
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[Fig. 18] FIG 18 is a plane view of the configuration (nodified enbodi nent
1) in which the first and second detected parts, the first and second
pressed parts, and the connecting parts are forned separately fromthe

t oot hl ess gear part. [Fig. 19] FIG 19 is a diagrammtic plane
view of the devel oping cartridge to explain another enbodi ment (nodified
enbodi nent 9) nounting the input gear. [Fig. 20] FIG 20 is a

di agrammati c plane view of the devel oping cartridge to explain the other
enbodi nent (nodi fi ed enbodi nent 10) nounting the input gear. [Mde for
carrying out the invention] [0020] In the foll ow ngs, enbodi nents
of the i nveptotosdsitihel druh @ ragady fuppaled yn thesarant edtivd dfhhe fefhersende ckeorit he

acconpanyi n&a@l&am ) 9% tralnang?&elroﬁér ﬁoanm% aﬁgﬁga&@ thinnLtﬁ’?g slrumpﬁan@t@ The AS

shown in FIG aser 'S an exa an | mage form ng
appar atus, f ?f&rrwé@eral%wyth& &anspigption galler, 1 xR Afprasd of f"ﬁ“tb?fo";?dd? Othtg

appar at us. fheshady eash ngptiteds, on its one side wall, an opening 3 for
accomodating a CEé—)d’zg]rl dge, and a front cover 4 for openi ng or closing the
opening 3. [0021] Mea ile, to clarify the description below the
side of the casi nge &remd vmiiwfﬁﬁérumf&me S@B‘iﬁéf’ftﬁe phgtopgnpifiyeiryra O psdprded ed to as
the front sisdeleeioptneartridgeanoptitgiorion 12, inNdchgbodeRdloping(cartiitige 7 iseddupted.i ght ,  up
and down) of the J) ol printer 1 is set fromthe vantage point | ooking at
the front side of the |aser printer 1. Further, the forward or backward
direction of a déVedsslonge caiides dduiues whueing 18 T astomImodEng &l dglones

det er m ned WetHauéi@SlpGﬁcﬂudE:chhhﬁ abfa dopeBdd tdignadatiig Wt nga:tdhedeeads;ﬁ:fglrd@e 7, and

the ot her Sr fdﬁza%éng ?)e}{aﬁd # gév%lfoher aE(joglmbdauH Q]kMdO%}l rQJms 1aedﬂgl &Y Gie

pi ng
cartridge 7 is'set fromt vant age pol nt Ing at its front S|3 [0022]
The body ca¥FHymgationc| udes, in its center ort| on, a developing unit 5
nmount ed cl oser t gotzhe front side of the Iaser printer 1. The devel opi ng

unit 5 may be moypt ?g/efoﬁer a%on(m%gﬂiﬂgqoofn{ Pm 1€ 2 Fg%%éuf%'r&aaﬁy E@E&H@h the

opening 3 when the front cover ened up
devel opi ng WA EHEY dearseiivie roidéd als dpuim 4 F’W’@Gé’f e sfrand #1is lde 1888 ng
cartridge 7i@s tRMefeXaipightodf the Gk priktelge daé atdtiab by thatyindt@d 6amekente dr um

cartridge 6developer in the developer accommodating room 14 to be agitated, and then delivered from the
developer accommodating room 15 to the developing room 15,

[0028]

The developing room 15 includes a developing roller 18 and a feed roller 19 rotatably
supported with respect to a developing rofation axis line 20 and a feed rotation axis line 21,
respectively, which are examples of the fourth axis lines extending from the left to the right of
the laser printer 1. The developing roller 18 is arranged in such a way that the rear end portion
of the housing 13 exposes a portion of the circumferential surface of the developing roller 18.
The developing carfridge 7 is mounted in the drum cartridge 6 in a manner that the
circumferential surfaces of the developing roller 18 and the photosensitive drum 9 are in contact.
The feed roller 19 is arranged at the lower front of the developing roller 18 in a manner that its
circumferential surface is in contact with the circumferential surface of the developing roller 18,
The feed roller 19 feeds the developer in the developing room 15 onto the circumferential
surface of the developing roller 18, which then bears the developer as a thin layer.

[(029]

Further, the body casing 2 contains an exposure unit 22, which includes (without
limitation) laser, above the developing unit 5.

{0030)

When an image is formed, the photosensitive drum 9 rotates clockwise at a constant

rate in Fig. 1. While rotating, the circumferential surface of the photosensitive drum 9
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[0024] The drumcartridge 6 includes a drumfranme 8. The drumfrane 8

i ncludes a photosensitive drum9 rotatably supported in the rear end
portion of the frane 8. An electric charger 10 and a transcription roller
11 are al so supported within the drumfranme 8. The electric charger 10 and
the transcription roller 11 are arranged in front of and bel ow the

phot osensitive drum 9, respectively. [0025] The forward portion of the
drum frane 8 ahead of the photosensitive drum9 is forned as a devel opi ng
cartridge nmounting portion 12, in which the developing cartridge 7 is
nount ed. [ 0026] The devel oping cartridge 7 includes a housing 13
for accommobraehsigeharzebviaifapbr witl réechigitss ibn gliseBariing loti dess clettes ebmzea devel oper

accommodat i M@an&ﬂ%‘th@@x;ﬁﬂﬁle amcte\l&ila@ama ﬁ@errb@mbaléi Adiases dai rehéawbat he
devel oper acco ni cation.

n
ooer) - SERTRR Bl BT S pniihinat PROPIIB A L HEl HURE S CAOE at or 16
rotatably sbapsn tikedlssirichrhpregpdoand ttly demelogia artodeeroaad frodiagyxiagd Itheﬁ’éy 17 as an

exampl e of &Ja@ses%&q“e@mwa@ﬁb sllduhm@en@mtsenm BYmLE @msm@wé gfuln 4, iR @ad beght of the
| aser printer.1. The.rotation |tat S seﬂatweﬁ( theé?qie}zrel oper in the
en

devel oper a¥tBHHd PR P88 1 b ’6‘ % rlfac’[ s | &fed®fromthe
devel oper ag@ondroetten ¢fgher @@mn&@nmacb syrfage @fetbfebl’@@ﬁwgfn’eo@wn P5and[QEkg}p an

The de\élel Opaéh&oart@l@mat&:@uﬁa@@ by 08 Sir@nBeMBhIRIENRE of Bk lpﬁ‘dtos&&t@adm& § eqthes ol | er 19
rotatably s

SP ect to a devel ion.axis e 20 and
Lt e ot SUPBROGS R [t 37 8 Pl VS OB ek it st B o
fourth axi sddvilpmss mier éﬁdﬂlﬂge\ffsflommwt fae b fihe depelepie ilag N owp thehndeclreptadie pri nt er

1. The devel.QRpiifgel Otietieveldel ifhadt ik BNAEOANE NvaP BGH 113 MY SrERL dftRe be@dé end
portion of the h()USldInlg1é 3 exposes a portion of the circunferential surface

of the develSPFAYYF 18. The devel oping cartridge 7 is mounted in the
drum cartridge 6 [®%1k manner that the circunferential surfaces of the

devel opi ng r ol I era shiet @urﬁgiytda%et&mt@%ﬂgédt ét\ﬂ% Héft&lﬂbxgth@-B&iyl c&;@w&@ﬁgply The feed

roller 19 i vel opi hg 18 in a
rmnner ¢ hat TGS G BHRPLCedf PR AR B PhOICURBLEEolN 1n g i Heed

ci rcunf er entut &bm gurslhcacepmyf cassee evel oping rol ler 18. The feed roller 19
feeds the devel opgppj n the devel opi ng room 15 onto the circunferenti al

surface of the d fﬁl o | ng ruol I L8, whi. h be \r's etog g%velmot er as a
thin layer. [ oozg avey ﬁﬁ“%ﬁé’r ‘ihﬁ% d{V R & ﬁ‘? A" AL AN exposur e
unit 22, whis cfdwmcdmithmdéls bédm cahien 2. I%mmammm)lthIZésietrtS, at dscbhet tupely devedt opi ng
unit 5. [0080kasses through between the photosensitive drum 9 and the transcription roller 11, and
reaches a sheet discharge tray 26 which is formed on the top surface of the body casing 2.
{0033}
The developer image onto the circumferential surface of the photosensitive drum 9 is
electrically attracted, and thereby transcribed, onto a sheet S when the photosensitive drum 9 so
rotates as to make the developer image face the sheet S passing through the photosensitive drum
9 and the transcription roller 11.
[0034]
A photographic fixing unit 27 is provided downstream of the conveying path 26 from
the transcription rofler 11 in the direction of conveying the sheet S. The sheet S on which the
developer image has been transcribed passes through the photographic fixing unit 27 while
being conveyed through the conveying path 25. The heat and pressure of the photographic
fixing unit 27 fixes the developer image on the sheet P as an image. The sheet P bearing the
image this way is further conveyed though the conveying path 25, and discharged on the sheet
discharge tray 26,
2. Developing Cartridge
(1) Housing



Wien an inmage is fornmed, the photosensitive drum9 rotates clockw se at a
constant rate in Fig. 1. Wiile rotating, the circunferential surface of the
phot osensitive drum9 becones charged uniformy with electricity by

di scharging of the electric charger 10. Meanwhile, the exposure unit 22
radi ates a | aser beam based on the inage data received froma persona
conputer (not shown) connected to the |laser printer 1. The | aser beam
passes through between the electric charger 10 and the devel opi ng cartridge
7, and irradi ates, and thereby exposes selectively, the circunferenti al
surface of the photosensitive drum9, which has been uniformy

posi tive- char gedas Mhitsteirblies 1ehemdusing13cHigdregesiopak ectidyel iy faneeiow edo r om t he
exposed por g Ofak li& bld CUILALAN! helouSh Fanhal hilieidhah epeasid bye drum

9, and devel gps an el ectrostatic l'atent 1mag circunferen

surface of t"Hé st Bleardidti vErediArdoecopg e ‘f’zﬂlé 4bﬁ‘?§’t43§‘éen°§flft]$“\rfé a&IPlﬂtﬁﬁ 9 o)
rot ates as fadngrakie othdren @k eigbirioddiiatidectioh sdné Rispactiglyecxfeadieg inhke flewelwpi ng
MR éla&foqevf%lrtﬁg% htinf 89k h O 5 ARV GLIPRY 10 BARLeR ne hBp@ 0, ¢

electrostatlc atent 1m eveloper 1mage is forped this way onto the
ci r cunf er entfithg firg3pd %fe@ddfde 48 Hrase &S 1NFRS I YAt 4G, b W@ffn the lower A
sheet supplydgeas &eiﬁts&na Sechig stdewangEichnd .  Thefrdotddemtiof oftthedobodide eaki ng 2,

to supply s eet supply
casserre 23 gs g Pasttind Ryl el Sk R a0 357 003
Further, a conveQ?ﬁ&”E&Ph 25, which is in "S"' shape fromthe side of the

| aser pri nter 1, Ohshefladrimes i tb b the duae slodyft Gdsomie 2st siaevall ahueyivilgd pat h 25

starts at tg, ahaeh.gyaph LY A GRRRBAE Berfh, o AASRES breygh-feinesa, shen

photosenS|t|ve he t cription’rol , and reéachés a sheet
di schar ge t¥&y e@e’pmf é ﬁaSFlge Pt (e d Uit fﬁ%‘ﬁ?ﬂé&h@f*b&fe’ﬂdﬁﬂaﬁ%e%éa;ﬁ“e%ls| ng 2.
[ 0033] an exanlgdeofhens@intiBahn dedrage (Onk an Efadpieiof & uadyas eantdatedsaudefeare® of t he

photosen5|t;M is electrically attracted, and thereby transcri bed,
onto a sheet %x%ﬂﬁﬁ}g%e photosensitive drum9 so rotates as to neke the

devel oper |nage {20l &vpéeasheet S passing through the photosensitive drum 9
and the transcri phdigput et 4% addhged AABApper portion of the pdrehdGtRPitsGIdE WXl Ng  uni t

27 is provigdedrdo f Asey i ption
2718 POV AeCrflonel L, e Bledeilfu sugp%%zg ¥R el HRMo BA (L2611 PLI on
the devel op¥tch wgewﬁa@e BE & fﬁfﬁtaqafssdme dhepinpd eart KRB At Ak (§FRdt P aphi ¢
fixing uni texddindin ki rigRdtogeficinBAiRY. € drht Mpaggdh rdthen eanviay ungapiay fupRbted The heat
and pressur f graphic fixing unit 27 fixes the devel oper image
on the sh O%t%ﬁlgt ﬁﬁggﬁ%ge The sheet P bearing the inmage this way is
further conveyed [0PHdugh the conveying path 25, and di scharged on the sheet

di scharge tray 28usthd, asDRsehtepinFgy. Cand ipudger § Ll Sh Rintegral body, a larger
diameter gear part 52, a smaller diameter gear part 53 and a coupling part 54. The larger
diameter gear part 52, the smaller diameter gear part 53, and the coupling part 54 are arranged
in this order from the side of the first side wall 41,

[0036]

The larger diameter gear part 52 has a circular-plate shape coaxially arranged with the
input gear rotation axis 51. The larger diameter gear part 52 includes gear teeth (e.g., helical
gear teeth) around the entire circumferential surface thereof.

[0037]

The smaller diameter gear part 53 has a circular-plate shape coaxially arranged with
the input gear rotation axis 51, and has a diameter smaller than the larger diameter gear part 52.
The smaller diameter gear part 53 includes gear teeth (e.g., inclined teeth) around the entire
circumferential surface thereof.

[0038]

The coupling part 54 has the shape of a cylindrical column coaxially arranged with the
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As illustrated in Fig. 1, the housing 13 of the developing cartridge 7 is
formed as a box having its back side open. Specifically, the housing 13
includes a first side wall 41 (see Fig. 3) and a second side wall 42. The
first and second side walls 41 and 42 are configured as plates facing each
other in the right-to-left direction, and respectively extending in the
front-to-back direction. Further, the hosing 13 includes a upper side wall
43 built between the upper edges of the first and second side walls 41 and
42, and a |lower side wall 44 built between the | ower edges of the first and
second side walls 41 and 42. The front end portion of the |ower side wall
44 extends upharagratationaxgsilvaad inghdesiasirgufifgrongiel strdpce ¢fe dfapnsist srerter saitei on of

t he upper shdg dalldr ddBeterl(@dr p@@@f -ﬁ‘fh@-bd%plmg part 54 inéPidet Qeoubﬁfgtredeﬂ 5'5_'|oﬂﬁs 3 to 6,

the outer Sfeg Aigl %heastfledfellelopm cszjirtndge is moudtg% Watkeé bod]y Zf_?s.mg1 f‘i ()n:ii eV\A th, (a)

an i nput gear er nedi at e
gear 48, al porigs oA de\;e@gmte%d&eflgaé}ssliovéedlmihtn the(ktp)dy aaStnsénsmqrtﬁiw@th%t ati onal
body of an aghitmatfEssgear 49, all as an exanple of a transmi ssion gear; and
(c) as an exanpl ﬁ)O?J] a body to be detected, a detected rotational body 50.
(2-1) Input Cear The input gear 45 is arranged on the upper portion
of the rear end &fe dvengfynitst6 isiprpwidpghiovaply inTheeleft ppuightgbivgetiog5 Whenrthg at abl y
support ed V\aetzhop”@sc@@&tgem r@ouﬁﬁﬂltrﬁﬁe mysasingmahé&rﬂm@sleiesﬁngms 89 frodolRheh s an
exanple of th axi.s tia

oruon ineh e co%Fg {€CESf e? %Ior& tﬁe g n% %xx I'Fﬁ égl{ OSE)%% Lapsaxi s % ]'th é See Fig.

4) extending in the r rect gear MGt at'Ton axis
51 15 unr ot AHbITisse e divitet Soris thegperingebiss 43 2 1O0BS|ow one of

Furt her i aSthérh kd&‘éfa!’e&&l&del& Reithir@pecBio thdi@hdrN m&;@%,a{}vh&%pin’@t@& U.ldzecﬁwmig Rini@ N
integra t ear rt - anet ear part
53 and a ooty plafinhloRTTE B yBEclaBR o o Bn SR sl oSSR B el | of

di anet er geﬁﬂog&mvmggmﬂhwwgmweﬂboupl|ng part 54 are arranged in this order
fromthe side Ofcﬁﬁ@m&&ﬁﬁ&(ﬁmde wal | 41, [0036] The | arger di aneter

gear part 52 has i rcul ar ate sh coaX| d.w e i nput
gear rotation axF}g C%ielomﬂ‘%@e?r P e alﬂaﬁﬁeg flgpn ré F pg?p{‘%% %’ﬁé’i’pué%e? 4{ggear t eeth
(e.g., hel itwldegaeningt geot #) isartisehed to hedeemmrrgeromrrazcunﬂewénrpﬁu longuiof thee

t her eOf [ Oocﬁzalopmg roller 18N& §sn1ﬁJt k& be %1@0@;& @d'tatﬂfeaﬁutlp%ﬁecﬁt% HA8xiR57. The

21 s o RSP Re PO, B ARt Mok BB B RN 25 e
smal | er di aevetteaisdearlayed 1 rob3sitrclevdegzgesion teetite Levigeh, is tmmtatmdmt eet h)
around the @Rt @e qev&wﬁgefoﬁ&t wl(séu Flfga@ﬁ tdar eQfn LIQOf%ﬁﬂledTB&e t&ou«%w ng part
54 has the cslrrgggf%entml surtc ég (!f t}caier cﬁevgopxr?gogeléjzn& gx%aa)x(elz gnlglag{ed wit geear t\é\gtﬁ of &he
larger diamefer gear part 52 of the input gear 45.
(2-3) Feed Gear
The feed gear 47 is arranged below the input gear 45 as illustrated in Fig. 4. The feed
gear 47 is attached to a feed roller axis 58, which belongs to the feed roller 19 (See Fig. 1}, so as
not to be relatively rotatable with respect to the axis 58. The feed roller axis 58 is arranged
rotatably with respect to the first side wall 41, and has a center axis line playing a role as the
feed rotation axis line 21 which is the rotation axis line of the feed roller 19 (See Fig. 1). Gear
teeth are formed on the whole circumferential surface of the feed gear 47, and are engaged with
the gear teeth of the larger diameter gear part 52 of the input gear 435.
(2-4) Intermediate Gear
The intermediate gear 48 is arranged front above the input gear 45 as illustrated in Fig.
4. The intermediate gear 48 is attached rotatably with respect to the center axis line of a
intermediate gear rotation axis 59 extending in the right-to-left direction. The intermediate
gear rotation axis 59 is supported unrotatably on the first side wall 41,
[0040]
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i nput gear rotation axis 51, and includes a circunferential surface of a

di aneter smaller than that of the smaller dianmeter gear part 53. The
coupling part 54 includes a coupling recess 55 on its |left side. \Wen the
devel oping cartridge 7 is mounted in the body casing 2, the front end
portion of a driving unit 56 (See Fig. 2) provided within the body casing 2
is inserted into the coupling recess 55, [0039] The driving unit 56
is provided novably in the left or right direction. Wen the devel opi ng
cartridge 7 is mounted in the body casing 2, the driving unit 56 inserts
its frond end portion into the coupling recess 55 along the center axis
line 511 as t he wicbvdas MauaRd ir0Fig. Nethe inghtediaibhes 48 ;i m et sitckhibody.i Vi ng
unit 56 to [gr%hptle ep?arg &%@ﬁr%g 35<§rcf’f}§r pnf#%| hgp% o elaaw, Qs@‘na‘ﬂfoutremmerteﬁ) aﬁd)t ate

relatively mn respec erefore, en operated, the driving
unit 56 del # \reser ‘ih’t‘%ef‘?* Feraf] bavae af%s}"tsiécatl ghapef ’Flﬁtp‘iﬂy Gaas oug daeyr g P ng
force, and atdlewsd laker diaptt pgR80 ardi% 1 e afraigad i@ thd drlier o tebrfirvsidgwalndit  56.

(2-2) Devel s shown
0 P g. g ERb PRl st el EnE B ARG o830 A6l B SLELBNRE 48 Pached
to a devel ofiEExiSoRs %frthedﬁﬁe’éne@?tegWﬁfo&‘fmb@‘lﬁc?ﬁgs to the devel oping roller 18,
So as not to be (eehgtively rotatable with respect to the axis 57. The

devel oping rol | eghe?g}n%lle??di!aﬁetg‘r ga?{‘%ﬁdm&%e@tg& et thlrmlf L8SP&RL 4O BJ}@ first
side wall 41, Xis'line playing a role as the devel opi ng
rotation axfi&upieratieufasfi ch is the rotation axis |ine of the devel oping
roller 18 (See Fjmp42]l). Gear teeth are forned on the whole circunferential

surface of the deielaBldIdAEAl d G A0 AN &uSNARGRAM A Dy DG ARRLygO N of

the | arger dlaneter

The feed genffeg7 The g&?fr%ﬂqg@fdh%@lgéﬁf\ﬂlmfé‘”lpﬁfbé{ argéa&ag%m&s Pqew&gﬂer&aﬁl&a in Fig.
4. The feedmgﬁﬁﬂg&ﬂpas%aﬁﬂa@mathqsa feed roller axis 58, which belongs to
the feed roller ; ggggor I so as not to be relatively rotatable with
respect to the aX|§ e feed roller axis 58 is arranged rotatably with
respect to the fihesagitaprgeandd)ip anppged fiagt heloy the bispneategepis 3 sy ng a
role as themt;e;edTnemgaattbrcgraaraxllssatthdhaetoaﬂ,agﬁatomzajtlsn ixnes2rse kot BIbe ddtdtisel) | ne of

the feed roI la%[sie with r§se &t E(i; grt K5 tq:tor T txon ae}ctesté% arg dggqgtnpgta?g'n B$e6y\’ﬁ‘ﬁée?

circunferential surface ee t he gear
teeth of t h@ropﬁrtgfeﬁlstdr"éwé?réﬁldgéfaiis%avctf*?e@ef:d‘ﬁg tl)rfé theniighit to-dpdiarirecdign. apdis 4)

I Rt er medi at @p}@tﬁ% rotatably in thi et hdatsaroﬂze%aeams g,e%a_ﬁ 448 i apifatcangBduicharbd 8above

t he i nput ar ustr.a in Fig e inter is
ttached  orarsiry M i hE ke fo% s g Mgy B0 REOBFIQNE BBl 12

gear rotatisar %?x!r@ DY edRELH w@ thiagitaler Yofagpit aioe? ‘élﬁ}t regijeptde the Gpnter pRe

i nt er medi atgheQeRE agi@loatd@bn &I @, BBicH SnSippRPkd @eadiaoloatiablx laa 1t tsee.fir st
side wal | L 0040] Moreover, as illustrated in Fig. 3, the
internediategg'ar 48 includes, as an integral body, a smaller dianeter part
60 having a circl04¥-pl ate shape of relatively a small outer dianeter, and
a larger di amet eFurpa, the @ditabaydangp dc1Gash b REke Gal paB BARR! Qdnan@lgad bMedsyasa | ar ge
out er dlane%gqe thisnaller and larger dianeter parts 60 and 61 are
arranged in tHrS>0fder fromthe first side wall 41. Each center axis |ine
of the smaller aHE¢4arger di aneter parts 60 and 61 is consistent with the

center axis Il neTﬁgEaitgaegeél%@%ﬂﬁdﬁ atc8lagfat sHaQ@lﬁMn@@c&%drﬁx@Bne ob&%:ha fo

-(IZ_IhI‘e Cﬁnrrfalel‘ g::] %1 F‘ toggbrtattion axxé &C Lfg lgrggegaegr ptaref\ %E mcfuges géar teeE fu rimed o;[1 ’?heent ire

entire cix cumferentxai surface thereof. The gear teeth of the larger gear part 64 are engaged
with the gear teeth of the smaller diameter part 60 of the intermediate gear 48.

[0045}

The smaller gear part 65 is made, on the side of the larger gear part 64 opposite to the
first side wall 41, in a circular plate shape having a diameter smaller than the larger gear part 64,
The smaller gear part 65 includes gear teeth 66 formed on the entire circumferential surface

thereof.
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[ 0042] The | arger dianmeter part 61 includes gear teeth forned
around its entire circunferential surface. The gear teeth of the |arger

di aneter part 61 are engaged with those of the smaller dianeter gear part
53 of the input gear 45. (2-5) Agitator Gear The agitator gear 49
is arranged front below the internediate gear 48 as illustrated in Fig. 4.
The agitator gear 49 is attached to an agitator rotation axis 62 so as not
to be relatively rotatable with respect to the agitator rotation axis 62.
The agitator rotation axis 62 passes through the first and second side
walls 41 and 42 (See Fig. 1) in the right-to-left direction, and is
supported rot at abl-§ DetpoiehBotitiongBodind second side wall's 41 and 41 The

?gi tﬁtor 16 is atthaghegdt Qulihe agi yt@tfaran%@eatfioﬁtna@m %e%ltht& géamdn@ym ng 13.
n thi's manner

t at or. . gear r te
|t egrai Ty T AeFBg) « 2bSterBe Mgl BP0 eohtiodl Pt f i THE “Cent er
axis line ofOtaEalﬁb/ Vi resptcd to 4 eenigt dxirling %F s wBRh ishicsdmpborirtkesthiohikss ling of he
agi tator ro;o@afubxosmms gxténmag il the (:9886-1d0 Grectloh. THOQéaon axis 68 is ulrbthdtier, the
agi tator gear hg{ger gear part 64 and a snuller gear part 65
as an integt g?or%%%“ {jlﬁt(fifiﬁ]wa The larger gear part 64 is in
circular-plate slﬁl%@ having a center axis line consistent to that of the

agitator rotati omyaxi &e@l&ectéﬁh@tah&:ﬁ%ﬁy g@aau&arag aﬁﬂlte’gﬁ%d{!@e‘a&ocﬁlﬂéﬁ gdaget h
f or med onthe ntir ent i

her eo r teeth of the
| arger gear PPd taéf?g?t%Cteéﬁﬁﬁ?«gd isfﬁc? P?%“"CE%% e 8d¥HH pbcfsef! 8392% sle?fflédl anet er
part 60 of privecd mtt@? (redi attedgearof 4 8resstOQBie), a connecting et Biraildl2erprgtiag part 65
is made, ONpdi18 (SiafemdinteRCorl J6BRY paBE@Ee MRS 64 opposite to the first side
wall 41, in a CI 0@% ar plate shape having a dianeter smaller than the
| ar ger gear part The smal | er gear part 65 includes gear teeth 66 forned
on the enti re ci Toaundthlpss gtar adrt @us fcalpirddher guhlar (l2e GppeDetxéd valdthRodnget | onal

Body axisTIDE sehedrard r@gtl(fnodtxﬁt(ﬁg onﬁie 1&&@& sflcd @utarguﬁawﬁ@t thd 10k RQve the
agi tator gear é@Q a |IIu trgﬂi L g tected rot i onal body 50
i s provi ded?®'a® 'BHEH 2N HErEE 15y 8‘?? f “g P%?f ?&BW“% ?fe’?"’é‘ép tYY% center

axi s |ine 6&ilso68whingted igtogamd ea@mﬁtwgb,fthetdmndtriml ndergpengiratinglensoT6 sa ay otat i on
axi s 68 extgpeidiGolAblt A hdvalld intuRsrlohE -1 Jn%éiffoh on. The rotation axis 68 is
unr ot at ably SUppPooﬁsEjd on the first side wall 41. [0046]
The toothless gear part 69 includes gear tooth 77 {operating part) formed on a portion
of the circumferential surface of the toothless gear part 69.  Specifically, the toothless gear part
69 includes the toothless portion 78 (non-operating part) having a central angle of about 225
degrees around the circumferential surface of the gear part 69, and includes gear teeth 77
formed on the remaining portion (other than the toothless portion 78) of the circumferential
surface, which amounts to a central angle of about 105 degrees. The gear teeth 77 engages
with the smaller diameter gear part 65 of the agitator gear 49 in response to the rotational
position of the detected rotational body 50. Morgover, the width (imeasure in the right-fo-feft
direction) of the toothless gear part 69 is less than the measure in the right-to-left direction of
the smaller diameter gear part 65 of the agitator gear 49, Both measures are so designed that,
when the gear teeth 65 and 77 are in engagement, the movement of the toothless gear part 69 in
the right-to-left direction does not release such engagement.
[0049]
The first and second detected parts 70 and 71, the first and second pressed parts 72 and
73, and the connecting par 74 project from the left side surface of the toothless gear part 69.
[6050]
The first detected part 70 is arranged on the line connecting the center axis line 681 of

the rotation axis 68 and the gear tooth 77 located uppermost in a rotational direction R

12



Further, the detected rotational body 50 includes, as an integral body, a
toot hl ess gear part 69, a first detected part 70, a second detected part
71, a first pressed part 72, a second pressed part 73 (as an enbodi nent of
a pressed surface), a connecting part 74, and a supporting part 75 (as an
enbodi nrent of a contact part) (See Fig. 5). [0047] The toothl ess
gear part 69 is configured in a circular plate shape coaxial with the
center axis line 681 of the rotation axis 68. The left end surface (outer
surface) of the toothless gear part 69 includes a cylindrical

i nsert-penetrating boss 76 projecting therefrom The rotation axis 68 is

i nserted i nkBekvadadn PRSSESs dnhuxatghof thh BrsCditettivdy bfohd ddtase rdtatipsh @bdya®i ng boss

76 so as t O;}[jl%g'ﬁ%?étg{ed\égjt erl%%ttﬁé s@t%%f Qﬂ:gra Mpﬁgtgeﬂt&dﬂlggotﬁ 1ngﬁEtr1grhpto 1&? t

direction. l'ess Incl udes gear tooth 77
(operati ng ‘&?‘t")‘a’Fdo‘PH’éd‘r%?ﬂorao%lt?r‘ita?ﬁﬁrﬁfthet“l’?ém@? SeémﬁtéPentl al surface of the
toot hl ess gear ppn$1]69. Specifically, the toothless gear part 69 includes
the toothless pogf sg&nzgct%ﬂe(ar})aé?mafsé} a9 ;%% AL a8 Me Qﬂstﬁ?z&%%@bo angl e of

about 225 degrees aroun eren surface o gear _part 69,
and i ncl udesPgeal difegiqnnR 27 thegleiseier Eyiptienie b?‘@n%?i M hGrPsF tafcoﬁi‘ss("@tth"eﬁrsf han t he
t oot hl ess pdarebte®d Par/ &) 2:@findt e caiek axipriies 681t kmbifisdly faa e, posifiinchheambeifits to a
central angl.6, of,aR0 s%ont]’9%&c§e§%£r$?§ﬁ:dTﬂ%e:g§%§1s lﬁeeésfﬂ fc% s BRUAGEST Wik Ko the

smal | er dianeter In_response to the
rotational $5&%FstYi h%fmetcr?énfa@tgéb@c@at#e@sta‘% PENH ansd%fycesfer axf5pires8er T2t he wi dth
(nmeasur e i rsetdae détecgdtpats Ot lsah the Ghape6itd 10dYngalhr dieedi@dobhbas & tedght-paet 69 1S

| ess than t&)%et%ﬁ%%"&thé ?neo{:o% Jflﬂ%h&larﬁe?er o? hte (%)B'ﬁe%%géaﬁgarp&’ rarnfeha§ %l slnﬁé

di anmet er gear part g tor gear measures are so

desi gned t hagsurqipebs firpidetgaedpagt %mﬁheeahtaiﬁépfwdre%t% in engagenent, the
novenment of the foosgihl ess gear part 69 in the right-to-left direction does

not release SUCth?en?f’éltgﬁgs%Qc{g g}%g]vmwed ?Ql% {14 E@et sd’flﬂ% gggﬁggraglethg?gs?d parts

70 and 71, the firs ressed par e_connecting
par 74 proj&&etcd pohTt e et lgaed@”agmhﬁ &@@Stﬁffm ofehe @éffiwakéls“@@d? oh¥Ft 69.
[ 0050] detect¥@talibhaSbodgl 8d. ec:rmedorpaﬁd poftfda IoSthaﬁfsa;ﬁge@cd paii 71 hebligusig beonnect i ng
the center .axis |line. 681 of at i,on, axi oth 77
| ocat ed uppn si}rg 1'towar the cent?r aztul (I}Il’?aéié?%fn}l éhetstlraz r@(&n (1?91% fi Es!{'g eggﬂf EP% 4) (as an
exanpl e of the fi%%&Y direction) of the detected rotational body 50. The
first detected palﬁeiseadﬂd pSssed pdrt TS 1§1¢aa3@1 Waifh rofaf@lBeyGiteay ofpisatieyrextvendi ng

both in the r I to the Prst ptres%eg%la:% %tli% hcrcl,entel axll%]pne égll r ﬁ[?? Ide%Qn res%ggargllﬁmat er of

t he toothl egsémgear eco 71 is

| ocat ed upstrEad fl@ra r‘*letshié sfrfape hasgefraightedrtipn pierips prralich thotraghtgngion

direction Rsefe hdiprecled geded rotational body 50 on a circular arc passing

the first detectﬁ) art 70 around the center axis line 681, specifically at

the position where the |ine connecting the second detected part 71 and the
center axis |ineTBgdpnhastingspathid infyned fa dbealgre BorwEypEasssiethe frenti ne

connecti ng debtd étecsdd ;ﬁﬁi BCinadh 1 pRLid tKQc@&d ailh&leo&md@ﬁneax ire fhrdt 8@l H&hd The

second det e(ﬁt te%?aar‘{stl() dfhszal-ldr}:o;[l Qr.: 3 an(f)cIete?Iﬁé eCtﬂn ei%ecg?oa&% gsse ﬁndl ng

both in the ri I8¢t on - an pa&lrec o I amet er of
the toothl €8s gear part 69, and has the sane neasure as the first detected
part 70 in the r'ogfgtj to-left di rection [0052] The first pressed

part 72, as vi ew?flje %utppcrn}uhgepatﬁ JISd Pla_]e% ?1 frorcli) t’he n ltltesrllcgssu ceh(mnei Liu];tl?cre?%f ﬁ’l%t ect ed

part 70 in a stralg rreamo
di recti on Roghless lgeardutte@tasdilustet ingnal 5. b@blfySl%QOlﬂ%@rtf%olﬁtm gndhperf fon of
the first %&ﬁ@aﬁk ﬂl’@ééxtezlamg Sot@ Bl theTlibt- 16 e Eecidn 1BNARR: dnGWBS Of thh@ahent er axi s
l'ine 681fr(¥rﬂ strai portion of the first pressed part 72.
ol'the t Iess gear 1941 69!
(3) Sliding Part
On the outer surface of the first side wal 41, as shown in Fig. 5, is a sliding part 79
formed between the first side wall 41 and the detected rotational body $0.  As illustrated in Fig,

6, the sliding part 79 projects from the first side wall 41, and, as viewed from the side surface,
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[ 0053] The second pressed part 73 is |located with a rotational
symmetry of 180 degrees with respect to the first pressed part 72 around
the center axis line 681l. The second pressed part 73, as viewed fromthe
side surface, has a straight portion extending parallel to the straight
portion of the first pressed part 72. [0054] The connecting part 74
is formed as a rib along a circular arc passing the first and second
detected parts 70 and 71 around the center axis line 681, connects the
first and second detected parts 70 and 71, and connects the second detected
part 71 and the second pressed part 73. [0055] The supporting part
75 proj ect shd ghgmhrecypaiter glhindrgpichbaps of f rihoaeoufdl ipetatisupfistde) of t he t oot hl ess
gear part 69 as fidokgistrated in Fig. 5. The supporting part 75 is in the

shape of a recta | ar, pl.ate.extendin th inthe right-to-left direction
ona i the di r et PO BEE RS CAPAERSa7Y Pie v gt s e b haft et | C5)

Sli di ng Pa_rl‘:'oﬂiﬂn bel_ow @nrotahen wist @r ingrersésaradualy fomethitipogion &i dleertivalahead of  as
shgvv{lhl ndFlt Be {0@;&101‘1 &tisasts%ddq?ﬁagaspﬁmegzeﬁ&&mlI d@x%f‘flﬁgﬁﬂiﬁé}%ytf?’b.r thhm?fﬁ@,e }/vald! 41
an e dadetecC rotat,l on ) | Sira n .g... 0, slti1dalng
Dot 79 pr of LTS U ieanY reidt Sl et AR R o b he of do
surface, hasludehen infimedsugfacrdd ev tildlai wde imoalapahiapethofirsesidei valldt euhgbet he

]L'Ot at ![ ﬁn ?X&o&mﬁ&am[&@@ﬂotationa; directidiUR o e, defeht€d RRIigR bedy sdhersd ieflicn@ part 79
rom e TiIrs

si,de wal | 47 | he, smal |l est at.a. portjion bhelow the rotation
b 63 1 nressabOE ihana 13 i o RAR b er B PR brOGR BRIt t he
rotation axdisc8 R, apdalicbywdraes ! conisg pamlleloy e fitshedervaaltedl nder of the sliding
part 79. Therefogﬁgﬂover the portion where the height gradually increases,

the left end rf.ace. of th lidin rt 79 in¢ludes an inclined rface 80
o B s e iRt eREY prriay (L PEER o e Tt

so tilted as to
downst r eam fofvart ithe frgtside ivelhdl froi theehd pmtidR odthetphyelld etréed Eddomotigerh ondé body
50. The | ef {806 SMkdoage of the sliding part 79 includes, downstream from
the inclined sur%gﬁp O.inthe rotational direction R, a parallel surface
81 running paral I'é"'f6PtHe first side wall 41. [0057] The sliding
part 79 incl udesAailhetatdd ipdiigsi dre 822 Pos BB davime the shapt af gulyindrish agenc ut

toward the fhiEsd ncth e oW dursdkl of O Mt H& SMM01IRR kL 1O R airtdi6n DAL Lla SUT f ace

81 downstream.in the rotatignal directiaon R
rolational boﬁy 56. Around the boss §3 is a w?re spring 84 coiled as an example of a press

member.  An end portion of the wire spring 84 extends toward the outer side of the toothless
gear part 69 of the detected rotational body 50. The middle part of that end portion is bent in a
cranked shape, and the front end part of the end portion is in contact with the left side surface of
the toothless gear part 69. A cylindrical boss 835 also projects from the outer surface of the first
side wall 41 front below the boss 83. The other end of the wire spring 84 is coupled with the
front side of the boss 835.

(5) Gear Cover

Moreover, as illustrated in Fig. 2, a gear cover 86 is attached to the outer side of the
first side wall 41 as an example of a cover.  The gear cover 86 covers all together the input
gear 45, the feed gear 47, the intermediate gear 48, and the agitator gear 49, the detected
rotational body 50, and the wire spring 84. On the gear cover 86 is an opening 87 formed for
exposing the coupling part 54 of the input gear 45. A circular-shaped protrusion 88 is also
formed on the gear cover 86, as viewed from the side of the gear cover 86 accommodating the
detected rotational body 50 therein. As viewed from the side exposing the first and second
detected parts 70 and 71 in the [eft direction, a C-shaped opening 89 is formed on the left side
surface of the profrusion 88, opposite the first and second detected parts 70 and 71 of the
detected rotational body 50.

3. Detecting Device
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(4) Wre Spring As illustrated in Figs. 3 to 6, a boss 83 having
the shape of a cylindrical colum projects fromthe outer surface of the
first side wall 41 in the forward direction of the detected rotational body
50. Around the boss 83 is a wire spring 84 coiled as an exanple of a press
menber. An end portion of the wire spring 84 extends toward the outer side
of the toothless gear part 69 of the detected rotational body 50. The

m ddl e part of that end portion is bent in a cranked shape, and the front
end part of the end portion is in contact with the left side surface of the
toot hl ess gear part 69. A cylindrical boss 85 also projects fromthe outer
surface of the filkstodsiasieg Wislprovilitd fheeintwitheldewetitfdevive $8 t18&ing Tiedirginer end of
Lhe wire SPLRg diddSphOYPhith it uldiafil %us'ﬂ@ dOctn P Qe QS8 o 5) Cear

Cover Mor eover, ustrat ed ,. a gear cover 86 is
attached t o*tRE" Yupes g &féS%?z %Sﬁwampwf%?ﬂeémwmﬂ 41 as an exanple of a
cover. The gear po#@r 86 covers all together the input gear 45, the feed
gear 47, the int ?%J‘é%%h&t & xgéla{es @wmgﬁ'éjaxﬁskb% e@c&h&;%ﬁ&he@f“gﬁ{ to4h dlie&%ndﬁt ect ed

rotati onal body 5 wre ear cover I

openi ng 87 @roaﬁaﬁéﬁerf%rexe%esﬂiowgweﬁéroeé*afﬁms@g5&? {3 5%9 beh Heelqngdp cfﬁfzar 45. A
ci r cul ar - shapedinpbokwas fran tB8winginglas0 97, s sedicgmt Yolie Jearswicpverxis88,is as

vi ewed f romo%gﬁly%lépq)%ﬁéﬁf f&rh&a 8lin GOYRE: &8 @&c&md@tmm@a& hesifes eqhed

rotati onal fromthe side expoSing theflrst and
second det e?f’t“éﬂ liﬂﬁrr%s"mcmeé‘ﬁla S}P‘i‘d’%kt’?’i§5 fapt argngls Of fhort Oéleﬁﬁecé‘ﬁ%?b’é’o‘ Dpeni ng
89 is fornedvigmgtzkiesd. eft side surface of the protrusion 88, opposite the
first and second ect ed parts 70 and 71 of the detected rotational body
50. 3. Detectlng VIC The body casing 2 is provided therein with
a detecting devi && Forotdeseingyidehes v Fng&beanaﬂga%fﬁeS%g@ett@a mypel 70 and
71, as il ustinated ih RigkidQ7C,4nd flﬁmethdeﬁrmtib\mg%ewdndﬁ!mmlmﬁmm &rwnavetitiat or 91
and a |1 Nt SRS Q3% AR o Al S TR0 iggle\c@%g{énegsuum s iR ot The

act uat or I nc exten e rg eft
direction, tae E"éh‘t’aé%’éhrqcﬁ‘?ﬁeﬁ“d %‘heﬂ?‘@}’i‘@fdrfﬁmﬁmﬁd?@%ﬁ% ?‘ﬁé“’%v\ﬁ‘ WB’FI?\QS axi s 93,
and a li ght:iiﬁsh'hteci Ghi g, Be\aecr 9Qanexhandenrgobacddantstimieny hhieeswthgi hg axi s
93, as an '&EM@M&@&E nf] %a%%ﬁx%ﬁ'%u%bé a§?d381e3 ﬁtosth%nqg Wver Qﬁgﬁéﬁﬁd’ for

exanple, in an 1nn e cont act

| ever 94 arfdckyses| |EﬁtSP§IPﬁ i A apé%ﬁnogémf@r Argssenths Agfporgt AHRuEeg0
degrees ar obdashring Bosgidh Aigem gthevek@mIForcgs0059] The actuator 91 is so
provi ded as to sg%gtg bet ween a non-neasuring position, in which, as
illustrated in Figs. 4, 7C, and 10C, the contact | ever 94 extends al nost
vertical |y downwkiedight segsar t%@%%@ilaﬁg eiging epmentaang atlight eregite st di ng

| ever 95 exdoendsvhih st addh bifibdiy thk ngﬂutcnled dip@tiéh. i Mhd et ack ks drdgeect i on and

i n the downutsh AhLEEYL A AeTEASHELNDRASE U B ol oy eerRs

illust rat conta ever ext end: n%st antially
i nclined bospwldiechbst thelighadiskiradow ?Sefcftthe@ﬁue?rc?l iiththe pre- laeﬁmwapeﬂap r8¢Fon, and
the |ight Sli'glheslhdﬂld}@ by ef Yotk eﬂﬁlah&mkmm thSthe HBGuSErHobigort OMten 0F a
spring ( nOt Qfelc)ln 'e‘?e? oF SIS ;[reprg tegicf% evgdlofs %}tiﬁﬁ ngh(t)rpfr% %’?el’llféhg%nlgggl tion

absent othe t sensor | udes a
light enittdenrgniep gmbipht r%ﬁ’dmaekﬁ“%ttheﬂ@b‘éﬁvpfr@ °é1petﬁé‘h?“‘\‘“$3’6]t h of which face
each other in the Uetegtmg fbandtm&ﬂaondﬂfneetopmg\(:amge bidghtNesemsieidge92 i s arranged

in a position Whgrgi10er1 mlgi Fkaffrdsq dtse?e{,ng:dgp% q,lht&d 7?' JH?E' ecgg the

i ght receiving el enen |eI eve of the
act uat or J.wiavpr@lh@dméﬁ lpreawpd rjthios Wi' dﬁvcloalﬁél cprfisles |7gH’t th% HPRSF Sy 9l ever 95
i s retract efreftionmnd fand loght fomtmddcalotnh;esplaaas;wwlnge@eauct inemotatMbeds she | i ght

shi el di ng lﬁv%ontlQSdsl S hé Ers?%ntdes?cogci]? tec{er 3 ks% and gT )ate 1 o%te{i ﬁ\%ﬂ%mgﬁg Bustxr om the

l'i ght emttin et rec IVII’l sensor 92
outputs an %ﬂh%i‘f tfiand Smfﬁcﬁeﬁ eepwhgewfncﬁf% qfrﬁ%‘-‘t@Pq f&ﬁrc?ﬁ ob 1‘[‘)@9@9%]&‘?&3’ Lartridge
and for NeVefakdtk TH@Ethe detected rotational body 50 downstream in the rotational direction R is

engaged with the gear teeth 66 of the agitator gear 49. The wire spring 84 presses the toothless
gear part 69 against the first side wall 41, being in contact with the left end surface of the
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As shown in Figs 2 to 4, the first and second detected parts 70 and 71 of
the detected rotational body 50 is arranged, within a new devel opi ng
cartridge 7, in the upper forward direction and in the |ower forward
direction, respectively, with respect to the rotation axis 68. The front
ends of the first and second detected parts 70 and 71 are | ocated
substantially flush with the left end surface of the protrusion 88 of the
gear cover 86. A lowernost portion of gear teeth 77 of the detected
rotational body 50 downstreamin the rotational direction Ris engaged with
the gear teeth 66 of the agitator gear 49. The wire spring 84 presses the
t oot hl ess gwathlejsagetr P89 64 giathhdatectelh gotftionsd bodyiSfle Timlviresdringtfdiatg picssescibnt act
with the | efifs gackasui Ta6RK@Hdst hdng it 0B @alstheg@@ri SI@@aﬁther%s@tesstemsmmt ected
rotational po first resged part

S
S e Poedl i R A AN R RN E el
part 72. Futht Fiest endt fndfacs Lnh oy tliding pprar7f upSreph b’@mdd@tledmedjsmfateaw ond¢ body 50
is in cont a;;,tatig\,iamreamgqrti on of the left end surface of the sliding part 79
upstream beyondwij@ﬁ inclined surface 80 in the rotational direction R
[ 0061] u,hlle the right-to-left position of the detected
rotational body %amhllt,hhesighbwéﬁtpO@iﬁprr(églmﬂq@s:ectlotaa'wabb@drr@@ettlu'# memdof r st

posi tion asccﬁz@spbﬁusttd ﬁa' exﬂ@ﬁé b4 Offst pmﬂ‘&qy%mmm%smﬁt mge%v@lthe(@%cﬁbg 3)
bet ween the, fr irst. side wall

e ek Ry e i P e e TP RS R R, Sl ek “Fone)
When t he dewgi-tpifhdirectamtis indganile ofs fiat fistetted t o t he body casing 2, a warm up
operation of the do er printer 1 1is perforned In the vvarmup operati on,

the driving unit i.nto the_cou recess 55 of
the input gear 4 e‘é Elg?"ﬁlgplg%ff\f“%j’%‘%?t% i5 tEFe‘TOdi’/&ﬁ“é‘Elz’far‘?S tuﬂgpedart’f”\’/i ng unit
56 to the wfphﬁtlageamte«w) is iterfemre@y Ip geatarmgp bivetipm phetdrigearnid®, (Sta¥ig@hnect i on

wi th the rofatteq 98 a{refa@ bes988bt dDinphtReardeViek oRi dﬁgmg@@fse #Geibhe feed
gear 47, angﬂthe |nter evelo ing roller 18

and the feeld®?Bf F’é?“gl'ﬁ‘ %%“g‘ﬁ\@ﬁaéggé‘?ﬁﬁs’ﬁ&”n“ﬁ%mfibrtpé\‘t%eﬂi >of “tc?fé‘ ction
i nt er medi at eitfgédarrotd@n thtbe agiltt getiofS, gizadevdbpinggeat HE, dgiftcdtoorr A6a(dSbe Fig. 1)

rotate. ThepfRicdfleOfpaOhis LG Gt AL Qi@veio@ingtlbﬁé Ilspar;dhﬁe cts‘e\éello%efg fet ai ned in
t he devel op ‘gr cartri cartridge 7,
€

0
e e R en kvt I ih OB byormyaie sre' B B B an i P Bnetise b “2oer
77 of the detetiged wotat TonatatipodythSitPhls stirtnhe thetdveclagr tataord gede 49
rot at es, th&vgggefe&;tg@her;»ot ational body 50 rotates in the rotational
dlrectlon R subj to the rotation of the agitator gear 49. The first and
second detected @ﬁ Y¥s 70 and 71 are not in contact with the contact |ever
94 of the actuat bra 8Y,deveioppdi catidiey 7ath¢ gmr tedtle 6f efvhdeaiteloopindy aasgrgedge 8 is

attached t watl-hﬁe %%Yseﬁlaﬁ Mhezdetéz H:Eit &ﬁronaltbh@y agt q’ﬁﬁso rvvht%lth!e %gﬂa{& rgg!i@ 49
non- neasurin tact | ever 94 fE ﬁes t eni ng 89 of

0
The. goar coUBELgR PHOTHAORHE S5 PPttt Berrolm it PGkt e of the
l'i ght sensowta@é ¢fsths hgielodechr BY. tThe firitghd sebidedationg phrever arfdSI1 e earidi ngl y,

'If:he ! I1%ht S@AEQAwihZhO Wirpidt @vérbal(l{f‘;t};féec%@l 51 %&n@@iﬁt@l@z%ﬂ%ﬁﬁe Bbﬂ%e@logﬁ@om in
g

rotation ofcat*%i% °§dt dterhed *?@fa?%ﬁaﬁ*g bodyihst ﬂ?ﬁfwgt%?% SM %@Oﬂamﬁsw%ond
det ect ed parobigor/@ndathdconfacicle@s 84 fat® tiichpergmnidanftthel ewanvd@ 46 infhe tigie-tslafre ti e,

the supportdureglopagrna azeﬁlgm‘ partlh@f tg@hi%gge%gn @Qnsa;htema@k,y tﬁﬁqﬁéhﬁs(ﬁxeﬁi ded&s: § fpward the
i nclined surface 8 surface of "the slid HgF part 79, and

consecuti v e‘T‘%?‘”ng‘g]éléEe ltg(]?ﬁ/\?é?sd‘ ?Zi'%tpﬁ'él"“é?flf gipnak gt pelrpthy fﬂmaifb WP HeFig AL i ned

surface 80. Such[opgfati on causes the detected rotational body 50 to nove

gradual Iy in theal ﬁlﬁ&taa@lﬂ rﬁ‘ﬁ&é 9R. 7@@%‘399‘6%4 %tan&h&‘ id JeibeARLHSEEHAY
det ect ed parts 70 and 71 advance g{pa ual eft direction as they

move in t heOrBtat PoRSl 2disrert foweRPEENY am)ﬁél IPSGh{O tE%“cPé“aftH‘é"F’e%“f bt Bfect s
t hr ough t hesaopeénenig Bpoatingtphe 7§ efthe e r@Biondl BBHSJ0 slides toward the inclined

surface 80 along the left end surface of the sliding part 79, and consecutively slides toward the

parallel surface 81 along the inclined surface 80. Such rotation causes the detected rotational
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As the detected rotational body 50 rotates gradually, the front ends of the
first and second detected parts 70 and 71 nove in the left direction, and
the front end of the first detected part 70 faces the contact |ever 94.

[ 0066] Then, when the supporting part 75 of the detected rotational
body 50 noves fromthe inclined surface 80 onto the parallel surface 81,
the di stance D2 between the front end of the first detected part 70 and the
first side wall 41 in the right-to-left direction becones the maxi mum

[ 0067] Meanwhi |l e, the position of the detected rotational body 50
inthe right-to-left direction is an exanple of a second position. Further,
t he maxi nunbay $6 anceveRRadhBgen Fedeft 8BJticat Chbeuamipeint firkisindsecendalplbted of a
second di St}?aptg% anLlQQ@cﬁr]ance gradually m%m@@ﬁ%%laymem% 1;1 ﬁl@r%%ﬁ@ﬁ:?e@tﬁn% ational

body 50 rotates the first detected Eart IS 1n contact wth the contact
| ever 94. A ttﬁéwaféeedtwfpfate&f fhesuah ¢ ‘b%ﬁagvﬂgst? FREFBEFU her, the first
detected part 70[gos8sses the contact |ever 94 backwards, thereby setting

the actuator 9L ALOM NG NOATRASHE! AGRASLLLAM 1R ttt@em@%welmga psi ti on.

Therefore, the light s Is relieved path from
the |ight e%?fctnéldﬁgcte&pérﬁ%?ﬁtan%l g lq %’ﬁt destiesy ¢ ﬁlgeféqnéwéﬁt th%t‘lfﬁ?%ﬂtt ght
sensor 92, @mAdp fdcbuss cohtae ldvergldlt sensor 92 out puts an on-signal (as Tl in
Fig. 11). Accord'rda y, the fi rst det ected part 70 nay be indirectly
detected by the [1ght sensor %t] en, as the rotation of
the detected rot At ofkP ”Ef‘o“él?i’oﬁﬁ‘gééf\t/% dle ‘f%?ﬁ‘f"i’té’ttaflo’t‘allté"dtyiSP§’t0"?:?eff°§b‘t1%d par t
70 noves avaylintd onfateBd Genhapdrallesetice$4, thadistaich®2aetwsat be fiostend nSthé r om t he

measuring pﬁgti Htegﬁd (o9t 0GB UL FEASW WD 4P RS fel 9 tto@&t‘ﬁﬁ-‘&H&%écXmeJ@@ i ght

path fromthe. t "emtting element to the l'ight receiving element of the
| i ght sensd?’a"@’zu’?s shielded by the light shielding |ever 95 and the output
signal fromthe [goght sensor 92 is changed from an on-signal to an

of 1 si gnal (as Toeb Al Gre pbdlan of IS SUPRGRLIAG Ay So 73 A DR AEARNT eabl &

rotational body des ‘on par al surface di ng part

79. [0070] isan examptméﬁStfﬁ@i P,Rét“@t:t Eurthen ther g™ doere 58 PGt 88 kit her, as

i1l ustrat ednémenHs gSexa e 0OBsecmdis@se. t he second detected part 71 becomes in
contact with thegantact |lever 94, and presses the contact |ever

backwards, ther et)y etti gﬁv the actuator 91 fromthe non-neasuri n? p05| tion
to the neasuri ngipwFT-Ofiendsdeeciedipsiontl eady P rotetre teifigh fetsisr @1HTHY | ever
95 is ret ra;at;@dacfwmt bratakd 1@kt o4panhitht Qs h@atlohg bbdyedvirbthtesfgritel @éreint t o t he

light recei a{:te@tgd ﬁalrt r%s]seg he Etnt?ac lb\%p %4 @a@ﬁ}%&{s tg%eb %Qt%l% tny?ctu%{ahglnﬁcﬁﬁ &Qal s

outputted fromt t sensor manner, the
second det e¥PEFAEPE portwﬁﬂythbéweﬁét“ect%oq nJP?féfétel (e hightshiglding dver Yelsor 92.
Still, the suppositthagehpadtt rdn taflighhenidiag elehad td Ot dilitonalinpedyeb0f &k des on

the parall ellgh? %'Jngoqcﬁ %A'd,otLUSE ft]% I%glht géngtg @agt;tpuzsgan [09-91%&.3]1 (as T1 in Fig. 11).
Accordingly, the first detected part 70 may be indirectly detected by the light sensor 92.

10069]

Then, as the rotation of the detected rotational body 50 advances further, the first
detected part 70 moves away from the contact lever 94, and the actuator returns from the
measuring position to the non-measuring position. Consequently, the light path from the light
emitting element to the light receiving element of the light sensor 92 is shielded by the light
shielding lever 95, and the output signal from the light sensor 92 is changed from an on-signal
to an off-signal {as T2 in Fig. 11). The supporting part 75 of the measureable rotational body
50 slides onto the parallel surface 81 of the sliding part 79.

[0070]

When the detected rotational body 50 rotates further, as iliustrated in Figs. 9A, 9B, and
9C, the second detected part 71 becomes in contact with the contact lever 94, and presses the

contact lever 94 backwards, thereby setting the actuator 91 from the non-measuring position to
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Afterwards, when the detected rotational body 50 rotates further, the
second detected part 71 noves away fromthe contact |ever 94, and the
actuator 91 returns fromthe measuring position to the non-nmeasuring
position. Consequently, the light path fromthe light emtting elenent to
the light receiving element of the light sensor 92 is shielded by the |ight
shielding | ever 95, and thus the output signal fromthe |light sensor 92 is
changed froman on-signal to an off-signal again (as T4 in Fig. 11). Still,
the supporting part 75 of the detected rotational body 50 slides on the
paral l el surface 81 of the sliding part 79. [0072] Fur t her nor e,
when the sufporesitig nosiiien &8ins| juwguehiy; tha dightohicldine lgyerdali wirackdrffoaiciee 81, and
then faces fifepduoteh trreorghd e@rtuﬁigZereataat o RIRNEASEeet gt diead it lRRaknstonat i on of

t he detected root ati onal ort fi into the notch
bor t o 82 8 3 bR SUbul rt i BHEPRROR b Ao b PRghe at Ca
stroke by tte Smﬂefhé‘ﬁ?c@dfmrlc'fé fy beheetagied endipetiyriy 94 lighicewodPhglSill. hs shown
in Fig. 10Auppdingliafi b 2RE SRAANGH8]EEIGd0 BRel 8n 1 pailll €di10¢ € behé acted to
the right, ggg_th front ends thereof are arranged substantially flush with
the left en 5??&0e of the protrusion 88 of the gear cover 86. At the sane
time, as illustréVéd in Figs. 10B and 10C, the gear teeth 77 of the

detected rotati Olﬁ.ﬁl:rwbﬂgyméﬁ)tHcSietgdt@erBlg%@!Cbo §hrotae r@@al tk 8Qbk &kced t he
agi tator gear

e rotati et ected rotational body 50
ceases. [ooltaét GETR Y R {i5hiopas 1"[" p%’g tkt“&‘i‘tat rfﬂ Ry Plgglt"é&"a?“b‘g%ti onal
body 50 i n pdsdion jogtht nengmdagdring dpsitest |@ms&attentih|ﬂst Irpbimeatit frps terlichixampbe of a
third posité&i@hent Mnﬁee@ﬁerece;tthgeersthe%t @mﬁ@h@Bse(m%eez tsrthFrdgd bﬂ@Bhgrt@ew@e@ t he

front end of tgf % sttdettectedi art 92 é lﬂl in the
ri ght -t o- | ef¥ dP PR PR APy FtF%a lgttée"é‘ﬁ ksar‘?fﬂg& 8?“‘5“ ?nnrrna 8%t ance,
whi ch i s i defhtigrebigaindastTdan BigstlanGellDhe suppottine pahioditeaistectetboafignadabdher ei n.
[ 0074] 50 slifds be rrstser sk & MMof @e Sl P B4 presses the toothless gear

part 69 agai nst LE? irst side wall 41, being in contact with the left end
surface of the t Hl ess gear part 69 of the detected rotational body 50.
Si mul t aneously, tathemviorse whprthnyp@ingres Sedidesfarttecotidpysrlebadere farand 73
t;gc k\r@r ds, hel Ags tﬂﬁ n@t@l‘i‘%@?&n i tnhest)ttee tort%addﬁblct@m@atmt B'I?heg&@éé?@{c@eﬁﬁﬁeg gar f; 0
: ares e rotatio [ ected rotational body
ot ns. i ' THE AP B TP T O REPE TP ha bl SR SR
di sengaged MﬂrﬁJWWGSgebﬁﬁ$@@@hm$?byanQE@heﬁdeﬂéd@e@@ﬁbﬂﬁﬁﬂon%kmb@ﬂy 50
,SAts ays Ih dl ah 4s8BRmTh e@smf mt het d’n@’éé@&%d%te&@d gahﬁoaﬁatyatl@reng&@rm ft@r,gr[t%ﬁ]b |
suc n.a new dev r e body
Casing 2, "ol i REF SRR ED Db P e Besh i e Fae GRS o S oS
Therefore Mhéﬂwaxdevetéﬁrdgﬂwamn¢mdgesmuﬂ@mamtﬁehé@3mdlpﬁehbgmyw@asrng 2,

t he devel oprvrt@trreastt&édd&enozarm 85 atetlga@wvrt@ldh@g%a@eé@rm:;@e taﬁ)@-FéanO'l?Sd]ge i f

the output fr sensor rates two on-signals

On the othéwdﬁﬁﬁﬁgw“ﬁkﬁﬁ&% w&&&ﬂOﬁiV%rggﬁﬁ&S cartridge 7 (a devel oping
cartridge 7 that[®&8 ever been attached to the body casing 2) is attached
to the body casi ma@whuthep@st&lqtf% dtt@ét@trb@mtt bta@,dyo R GhedRBS N 41k QAL €, even

after a war n:.u erati on rln er ecause
Gt oot ad ot M PuEF! Batoruge oLt i Bolp b B e é‘@érsgrfﬁﬁj’v@erlagtgh&%gear
teeth 77 i sbetieserhgdgeicniof the fihedgpead ptrel dnd 6. firfilvigs wall #1 anthoriglgitgh@l i s not

out put t ed f(rlramott tafeads 'nﬂumentstﬁﬂtséﬁmglé%f AniRAdddcd halcn RebdR &f nd hifRcabhier a
devel opi ng ¢ i S a tached to the body casing 2, the devel oping

cartridge 7 ﬁmh%gﬂﬁtﬁ?ﬁtﬁ ¥'9% a used cartridge. [0077]
[0074]

Afterwards, the wire spring 84 presses the toothless gear part 69 against the first side
wall 41, being in contact with the left end surface of the toothless gear part 69 of the detected
rotational body 50. Simultaneously, the wire spring 84 presses the second pressed part 73
backwards, being in contact with the front side of the second pressed part 73.  As a result, the

rotational position of the detected rotational body 50 remains in the same rotational position
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In the neantine, the second detected part 71 may be omtted. Absent the
second detected part 71, an on-signal is outputted fromthe |light sensor 92
only for atinme period fromTl to T2 (See Fig. 11) when a new devel opi ng
cartridge 7 is attached to the body casing 2. Therefore, the devel opi ng
cartridge 7 may be determ ned as a new one with a single on-signal output
fromthe |light sensor 92. [0078] For exanple, while the devel opi ng
cartridge 7 with the second detected part 71 attached acconmpdates a
relatively | arger amount of a devel oper in the housing 13, the devel oping
cartridge 7 without the second detected part 71 may acconmodate a
relatively shed thegeaapoufitis difengagavell Dpemr teath 6hendiioudicngd bBtiotafbotthdse new
cartridges &aﬂfd@eré,c,%hﬁ%%stéf\(}%'ré{ta%to@@l@?&a&:o AN body casing 2, the kind of a
new attached devr\ ing cartridge 7 are d| st i ngui shabl e based on t he nunber
of on-signals ou fromthe light sensor 92. 5. Technical Effects

As expl ai ned abovesuchrwiehe néw detloghgertidde|7 idfirstofitadhbdtonieusidncpsiiB2,i®- t he

i nput gear 4 aﬁ%r&u?ﬁhee%@é@m Ye ﬁgm@mor bhe ’I@l@x@fof%rwﬁe)ﬁ'a%e‘béhgﬁﬁxgggr%dg@(‘f endi ng
in the left- direction, toward which the first a

con
wal |'s 41 antl#sh ﬁ\dg‘&@% PP pER T @Eldfr"el"?’r‘i‘é FTiget 7 gaabe ‘E‘S’“}“E“’dcaéﬁﬁé’é‘? £ wi t h the
driving uni tartb€epitoviuthedion hilight tdner Bbgbyeratesivagn-Bgnagnd i s gi ven a driving
force fromthe dfjyygng unit 56. [0079] The first side wall 41 is also
provi ded t hereon vvlth the detected rotational body 50 including the first
and second det ecPBdC Pt EnGFoViEREn F£d 970080y caridge 7(a IpgPripRrTiEd ®evel opi ng
cartridge 7has Redr bekesattachad waidt @odyndating PiCk udichgl bhis: geiarcadreel, ihe/dtectehe

sliding par s, ARy Bd‘&;eé"h&%sé@ {zéﬁ 84 v@afrmtuB%pe‘ilaﬁle‘?S{‘tﬁgla&%x%éxQ%@émstdy S0.

When the driving unit 56 riving force into the I nput gear 45, the
movabl e uni te°%¥q %&e*fqtré fa*éwe't@ay P%tSazﬂuadea*ronE}dwﬂ@oW‘%e %@@fﬁ%ﬁ@ "the first
posi tion. Adiscagagawilitthe ghctedth 65t Tamdif ae Gosighatlie hechgditqddrotnsthe/ghardsoy 1 of t he

detected r Oh2d ;;J]ap&gllar ;Q:gg(y ofﬁgwrﬁ% r%%ic\%%%wgrcg&déé Pis tclthd%héd(%(t &1): b()(@rc!glnntgbeﬁﬂe retracts

i nwards once t reach_tfromthe |nj tion e position where the
det ect ed ro‘{"‘é’ﬁ?WF”%EI?/‘“SD"?c?teiWnT%aﬁﬁeﬁé%r‘rﬁ%l ti on) to the out nost
position in the @or@dction of the first side wall 41 facing against the

second side wal | 1114 te %1 Otm:ts BfH é{ﬁ%{eﬁ p%lb?l 9@% %gtoﬁi teBOtfgr;s%rfP%l se&ggjy 50 is

in the second p05|t|o Irst position of
the det ect etf*F's{ Bl Onl O“D%%II 159‘“5"%“‘% fiam 6’6%@@ s%‘ﬁ"fv%é’lr‘@ forrpetingg Regipd Yt ect ed
part 70 i s Hpart2 &eoRpt he whin shevs idelopipg bardidgeal istanechell otianoey [dsingre. t he

right-to-| elfﬁezeﬁ)'lg %tdle lﬂjpl ylgrngﬁé ?% geﬁ I‘n'eé)gg negld(ﬁlxg uﬁg a%&l@%n&g&m the

first position, via condposl |on eret tance I'n the noving
di rection U?é‘fﬁkb%?ﬁ“?‘ﬁéglﬁﬁné‘{r et ected part 70 and the first side wall 41 is
the di stance D2 {oarger than the distance DI, to the third position where

the distance in § t r stodel-ected.payt 70 and
the 15t s de wali T ohil HEELA g%@?“?% Pl ] Rborl e sg?arnce D2.
[ 0082] attached accommodates a relatively Iarger amount of a developer in the housmg 13, the

developing cartridge 7 without the second detected part 71 may accommodate a relatively
smaller amount of a developer in the housing 13. If those new cartridges 7 are selectively
attached to the body casing 2, the kind of a new attached developing cartridge 7 are
distinguishable based on the number of on-signals output from the light sensor 92.

5. Technical Effects

As explained above, on the first side wall 41 of the housing 13 is the input gear 45
mounted rotatably around the center axis line 511 extending in the left-to-right direction, toward
which the first and second side walls 41 and 42 faces respectively. The input gear 45 is
connected with the driving unit 56 provided within the body casing 2, and is given a driving
force from the driving unit 56.

[6079)

The first side wall 41 is also provided thereon with the detected rotational body 50
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Therefore, when the detected rotational body 50 is in the first position,
the first and second detected parts 70 and 71 are retracted inwards from

t he outnost position. This feature may prevent the first and second
detected parts 70 and 71 frombeing in contact with, or caught by, nenbers
wi thin the body casing 2 when a devel oper cartridge 7 is attached to, or
renmoved from the body casing 2. That is, the feature nmay prohibit the

hi ndrance of the first and second detected parts 70 and 71 to the

install ment or renoval of the developing cartridge 7 within the body casing
2. [0083] In other words, the developing cartridge 7 is configured
as aIIomﬁngmﬂH@mﬁP?@ﬁa&hﬁ“@éé@ﬁ@”é@%ﬁ@@@ﬁ”parts 70 and 71 of the detected
rotational body H@stjo nove along the center axis |line 681 runnlng par al | el
;ga;[_ hi5ce_T_Lg; e?)c(”ﬁflzlthlez! Ele d?veljégi%lg %E‘t dh% 7’[1!110 u&!lésg;;[ actwla ggl‘lut mélfds ngfh gaeatg tﬁe | nput
adetachablemFHW@%@§TBﬂmédFW@Fd@“Wﬁﬂﬁf$%§ﬁ%@@mﬁémﬁH@ﬂfﬁ9sﬁ“@Pé@deFE 41

whi l e the fﬁﬁﬂfiﬂﬁﬁud mdwmg)ror&rmtoahd pp& dedrersf ine sﬁovﬁﬂwmﬁemw udedebbed parts
;.)O(I Snldl Zé g!fg on'&clgzod]y go EOOI%QJeI {olyln Ersg yosx%orhoq.s)é r%sult ’IEVF ra angggg:gn t(l%? tgt? nt e; t
and second Rhes dtwéd! p%fh% @temd aafﬁéow qdzzs 5¢ mever pwvaltly Grcthe 1@6} al}déli&m\mactbf t he
devel opi ng @akty b:dlehey et b thdRitkoshitiod Akd lﬁtgman wwe%] detected rotatiofaUr t her,
??g?nutsﬁet gel{ f L5 ?gs n?ﬁ'w ﬁrs?ﬁo%gxg?)ggéh%%%te%st ?)SltEO% ull]ee A Cth fg]ge ﬁrrtest :égw%lté%fjbgg\;/\aggs
nmoves, suc hfa@%%&altﬂé tlma@ycos@ giderll & (éweas%hqafwhprﬁéherdeie@@d @ﬁaorgb@@héo dét ect ed
parts 70 ange #dondipbdicas her nenbers after a devel oping cartridge 7 is
renmoved fron1the6BQ y casing 2. Thus, the danages of the first and second
detected parts 7 d 71, for exanple froma collision with other nenbers
may be prevented S@Pﬁeﬁly{th@ﬁlﬁmriﬁmfﬁ@e deeted fothgenaybqdy 5P éniby puitier whe't he body
cas:c ng 2. d[ @9&51% detected part 70 Ilsnapm heh tﬂéldﬁlfsdﬁde &Jéueté demeliopico o1 Gt ﬁgkﬂgﬁeﬂ l s]c ]
configured as a n i.rst .and_second. de rts.70 an 1 of the
detected rota tllotr:’)ngw o Cte(gﬁotatnona e 2 o) ¢ éen{mt pogiil LYq R 91‘3 r unni ng
paral | el topogitien wha @F dlat%il@ i ihﬁenomg dtlwacen fetw e ghe gt é@tr:fmﬁimartasz |agd qhis ne of

the input g@arsiadSandh %rt@ef OftBice P @rdel st maneasceoond tmm&cﬁc@ﬂm}p@ﬁe&@thw and 71
adet achabl ed s!z r}a\é\lcaafnqﬁe movm (}11)991% %etwr:cinnhc fe r?tpd%tc(ftec; %aftt’;ae %rst dd%ea[xllv\?l

while the féattir&s i art secon ected parts
70 and 71 0$G@ﬁ@w68¥@é@bﬂhﬁﬁh%mﬁﬂﬁap2body 50 only to nove around the center
axis line 681. Agoon dingly, t he damages of the first and second detected
parts 70 and 71, for ex n mn may be
prevented after {HS Jevt a}]ng G e‘é%cgnfo a’“&‘SLLOﬁ Sg 8K fé‘”a‘ ?of%lﬁﬁ‘”%%e ferf)t S8Y casi ng
2. [0086] second deteciid@anticticnd étae mtrafttqrdon@a!dSbeythg@utmsst seRipor t Bk featrat abl y
around the gan&entdnel fistlahd\ Qe bereotddgsas Thnd M tr&ﬁb&hglhfcorttm el br dugiect i on,

al ong which the detecte otatlo rotates in the
oradi onr Mt PERf R e bR Bt R St PRy F B e e BT gear 45,

In the rreanfmnrréw bpdvecaging fdl Agatpathe feagug mayfroshibsidhedrndranee Ffithedirst gidhgcondl | 41.
The sl i di nodeRakd paf@ 7 Bed UAS hetiR@nBG ok RBMvS YT ha8&eRBPng Qurtibid RGintih@t t he

inclined s rface 80 is nore away fromthe first side wall 41 as it goes

downst r eam 1% 888 f'ot ati onal direction R In response to the rotation of
t he detected rot#@f$3dnal body 50 in the rotational direction R the

supporting part @SoRE e, dﬁtc%ca%(%rdatt@&gwnalcom%d@@ aBh e heahr@nga t he

inclined surfa 80 ,as rotatio ves fromthe first
B A e T AT A RO
rotational lbed§l BOninmpealef ok dehier fxisrigt Spobittis ta utt@iotwhems émwfdhqo@wt i on.

Accor di ngl Ygea 451 $he@§&w@@l f-tshagd tdagndf dekeSled 3RE ﬁ%@nﬁl Q@%ﬁa&@m@%@a&st& 70 and
71 of the J%te rotatiaon

Fesiti on e SRt R bR TR R e o s b sl 0 7
(speci f i calskspopd thetddpelts Hedd §Lrf Geelc@B)atiplabhsly £0 bulm ¢t move w@smd the amidt or

transf or m ngistie 6310t @E&&aﬁ@xy ramé/%ppﬂom@& aidnshat-ne @xesHef aan Reohdikcrcgear 45,
t he |nterned|a%§ q % ggar 49 into 2 gD ?ngg of the
detected rdt't t8d§F ‘%63 H%e@%% m?"r"i‘ PInB® AP FREPE SHUSET AMIEE P0°1 e center
axis line 511. [0087] Downstrgam from the inclined surface 80 in
the rotational direction Ris the parallel surface 81 running parallel to
the first side wall 41 forned integrally with the inclined surface 80.
Therefore, while the supporting part 75 of the detected rotational body 50
is in contact with the parallel surface, the detected rotational body 50
may be maintained in the second position, and thus the first and second
detected parts 70 and 71 that have been noved to the outnobst position may
be al so mai ntained at that position.



[ 0088] The devel oping cartridge 7 is provided with the agitator 16.
The agitator 16 is rotatably supported on the first and second side walls
41 and 42, and is rotated by a driving force given to the input gear 45.
The rotation of the agitator 16 nay stir up the devel oper contained in the
housi ng 13. [0089] The devel oping cartridge 7 is also provided with
the agitator gear 49. The detected rotational body 50 includes its
circunferential surface around the center axis line 681. The toothless
portion 78 is formed on a portion of the circunferential surface, and the
gear teeth 77 are forned on the remaining portion (other than the toothless
portion 78)m@mgzhe circunferential surface. The engagenent of the gear
teeth 77 with th ar teeth 67 of the agitator gear 49 transmts the
driving force recelved by i nput gea via the_agitator gear 49, to
the detect ed r ot BTG ar=Body 6 e e G see e 30 484 ShGF "HO0 B9t hen,
noves from frdve the ionigibst posiidni beforet apd hiee tHe RibtededpomiidnbidrRdbl ieves,6tctfeange i N t he

rotational dhyeakha oMEn:LAEAGHAGLE LAl ALHEAPLRORY rERNERIES, L0 he

third p05|t|on t1on circunferential surface of
the detect e’ 8t‘%%t‘ia’6rr‘fi£F ?b%favo‘@é frpry thebofbhessing P+ 8 thjearagsoo! iesiepnt gear
teeth 77 Onmhhéd@kﬂ@hmﬁeﬁ@mmiﬂlﬁSURiﬁﬁ@f@ﬁldhﬁwdﬁhﬁ&ﬂﬁ&rm@ﬁﬁﬁ$ﬂMﬁbebOdy 50
i's di sengagedeied thel RE4HEREInS GRLdke§ & okl BoRUe bl r 49. Therefore,
when t he dgﬁegte ?otatlog%n %’ ﬂx Srrrln(\)/es ?o fhejﬁﬁ?%%9p05|tlon t he

det ected rot ati of4F>'body 50 may stay id e regardl ess of the rotation of the
agitator gear 49In $tB9%Qrds, the developigeralitdzs 788 cpiifpjuedtas aflevang thhdirftiangt si de
wal |41, exéegtﬁgh&&tédga&sh@ ahd leftﬁeget!e&édtrm%ornﬁ%am to 136 A %e%&lﬁér@ﬂs 84 is

coi l ed aroun . One end portion of the wre spri IS in
contact wi tfretoRbrapige ratliel Rehgwiectrsdior ot aibitdhidr 8@yl 89S b é‘tetléput o the
first side gl 45. 4 TherdfbrieSthe @ad Whide sqobrdS&ested Patsdmt @mat R dedeodhalile analds body 50

agai nst the ui\!/arrc%%m&xl %gec lthe A‘gt saiIb«gﬁd \E\/Q% geetrezﬁlgrgsﬁig gﬁ&taﬁt 1%1‘16 fﬂgtq}{d 50 may

be pressed agal nst e structure as the
wire springegad dﬁﬁ‘iﬂe‘itlﬁgs a(ét“?éic'tleﬁ ”Peo‘tf’&?‘ie‘é)ﬁé%“o’éf’ééwyﬁ Ry oY E PRIy Mhe noved
fromthe seeomcthxpoigt §510NAtOrdidaR, hhdaidgdd @Siht fi@Nand f0Bdetebitd fareTma @], t he
detected ro I e ichis
i cont act 5 Pl PR Fu el GHEHRS hUBATRADN, BEAAREUABRRE ofdepnl

di rection RmWWEﬁ7ﬁﬁémﬂ@9§EW§HtﬁﬁﬁéP?%%al body 50 is in the third position
Therefore, the wo®]spring 84 may press the detected rotational body 50 in

the rotational dll"ll; &tcet?@g)@&%a%gﬁp 50?3 %%ﬁ&cn% ataég%louh& ﬁltt Céllt g\ﬁmé"ﬁl 68f11 when

the detected rotation g_y ccordingly, the
det ect ed r oFEPfiBhEItheIEdytog Wt%ealqrtgmhﬁmqﬁtett Ftéio‘ttb'i’ﬂdhéo #irEdls on and

i n the rot aint enads i6lihe eaitions dRectx{nOR)QQ]a driving force tri3@it@e telé putrpedras.i anal body
50 as a wh d g ed p Rdy71 is
covered by chuﬁmeﬂ}gléx:gl T!(}:lggh&“&%%a J{? : fﬁ&?d of %% Stggétquatrll!dﬂs B ldég g]c? %d parts
70 and 71 a"flﬁéu%ki’ﬂ%%]épeéﬁ‘tlfaéﬁ‘ Sotsﬁél“@’éhft‘ ﬂtfwéted%ffméwsm@ Bét’ét e &4 ¥%t at i onal
body 50 i s dide viah&1 se€end dmﬁtrtamﬁ the Th@loaildirectioh Re hiragsmanoahabatidef i r st
and second 9 fi%che dr()te%({nté§?qﬁ?’ t!?f:lro%t)onahguecposnt ﬁll tlhggtr;btpﬂrgﬁ%g oy @% th f the

devel opi ng car 8 mages of the
first and s‘@@é‘ﬂ‘ﬂmﬂ’é@@ét’@d SBaMeé alm famchmd srape Wxaniist detected @ﬁtl?%bb%im lision
Wi th other svendhes Som n&yﬁ@slﬁ)uh@diomhdoan@t)asmat@d mmlsbﬁtfic:h@ gleheadedd
rotational gt(g%%ale ?%}5 r%)sguﬁ ﬂ?v] fbr ep[%g C% tge %)e\cl:?nd 051?%1% !:ogg mltt 1sm)unt ed

within the cas s in the
second posi atstutﬁﬁl tha @9@9] and second deteEta@:?ﬁ”pB% Fftdl"’d) Rt B d‘tt??éedﬁ‘?‘?té’tlal arrly S86¥ynd

dﬁt ected pad’etnﬁovg@fr@ﬂ dlg Tditid] Bodithe 14 ©F attmega @«bsnd)hl’h eIﬁTotk@ﬂwJRdd e Rding garizbed to

t he positi ed a chang i cation
of the posoctglcgﬁés)an%ft t H"““&‘Q“‘“ faf"a‘g)q Pfa ; {“8%8 “bo ‘a“ “%‘é‘i’”t{ H%BS ‘Hﬁ%ﬁ part 79
in the rotdeqvenelt agrpdibe psh oRhe msutge@ h*S té%t@k?up@wet seélrﬁsoamd thgegitdlqr §?al and
second det esti@é tiR@lclemehlotichetdied RotaiRel bk ab hotmdle iflthe @FédionpaRinhemet he

det ect ed rot t|9p§l diy 50 is in the second position may be changed to any
angl e annng 5d aegrees around the center axis line 681. This increases the
| evel of freedoni%8¥’Jarranging the actuator 91 and the light sensor 92 in
the body casing 2 nounting the developEpg cartridge 7.



6. Mdified Enbodi nents (1) Modified Enbodi nent 1 In the
configuration of the enbodi nent expl ai ned above, the distance DI (See Fig.
3) inthe right-to-left direction between the front end of the first
detected part 70 and the first side wall 41 when the detected rotational
body 50 is in the first position is identical to the distance D3 (See Fig.
10B) in the right-to-left direction between the front end of the first
detected part 70 and the first side wall 41 when the detected rotational
body 50 is in the third position. However, the distance D3 nmay be | arger or
smal l er than the distance DI so long as the distance D3 is smaller than the
di stance D2 ( SeeDrivgstre@Biron thetipdingd gytfecet’s i bf roteliopad dirgegien Bét fieeniallche front
end of the iwfa&tz;ld@rm@tp@ldud@&me AR ﬁﬂzd;vamhﬁf fédné@tmegﬂangewm{hk uféﬂ,ned(s&)acd\/bdl fied

Enbodi ment uration of ai t he
Frons e &' iacterer Qe st Rlosdl 8 45 PEuf TR P Rkorg Ref 0T 3RRE, 1 0e
subst ant i al Wih fhe wafallghistuifpce. e Hadeted epfetiont] rbodic 80 aky bherapitagted is ihorre@® of t he

gear cover &ﬁltlwmﬂd mbetheetrseeﬁdesdcorn@tdasdtéarpahs oAy 72 Qhdt Save bednBovkd foSthe Or third
posi tion. first and second detected parts 70

Pod 71y, BETEORSIER B e e i ear cover 86, or  nay
substantially pr6jo8dt out fromthe gear cover 86, when the detected

rotational body %R H@c!oﬁné bﬁnfdlge! $tis Qfovidbd Glh m&sagﬁtht&ms (3dw Mgeitofr i18ds
Enbodi nent 3 ednout5| de of

t
The ti st seusbiipmeontt i, e pRoseaf SUEhuBa B Y iy Bel Pielibea Fn
the first siode givah ko @ inpThgtr 455, Thdmtafipr gff the haletonéd mayredy tméhftdmﬂplg‘—ur ed as
t he conbi na@dngﬂed),ﬂm{eh@usg%qg cover 86 and the first side wall 41 as an
exanpl e of a si dfb g\g body. In this case, the detected rotational body 50
may be attached $*Hhe side wall body, or to the gear cover 86, (4)
Modi fi ed Enbodi nihe degeloping cartridgef7 it hleo stovidhdrgthphe 4git7t9r goat 49, i thbd detbelsd on its
Ie}‘lt le de SMfatl@fﬁﬁboc@ SQQﬁc@rJdlcsellts csruﬁ;{,@&@lar umaeerw?&aml deﬁtlerd 1@ ﬁnIBQiSf' gt SIt de
wa acircular. a su ar i nst.ea orting
bart 75 of EHUSHAPEEE G FBRR Toner D Shy B AT ESR T & S BARG ¢ ho
cent er axi sart fomeedg®1haonmeihieg pqrgdmt(otéwrdﬂ@nmrttﬁ@dgs g:fltlcurh"@) piobt mces%reg@zhr part

69, and an jypedel nﬁgeagugéﬁ&eom aetefetqarvﬁ&amq& gela;eteéthgmaf 8Rdgituk Lacao of that
supporting part

the inclj rt from
SheP T LY Pbi SHEE a8 B bR R e Vel P SR8 TR SeBBE Lt 1 on R
of the det emtagehalipdntl ofat ddwthy r&Oiondl hody 56 chdn gareatioorhafayt padigo tabt ow t he

det ect ed rofad hanah m@a%taﬁf;)g ;nqhmwora‘ammoma f il 1RQBebibORtiGhal Ry t hi 1 d
pOSI tion in res OI’IS

at i cted rotatio dy 50.
(5) Modifie H’E’dﬁ’osm"n the t°°f “T ﬁoét“’él r?f‘?“gtﬁ‘? BBl ac‘éﬁ‘gg‘ﬁh ment
expl ai ned a@@o@d Ibth@ndeb@ct@(tifacm dici avatbr b@dy495®nd nel edegedthé’ twothhl ess

gear part 6§m@4@@nﬂah§m§iecﬂkmget&@c@tmz&nmo 14 cgseﬁ emweegemtt&@l drigrst side
wal | 41 andthe detectg jéﬁ%?tlo aI o force is
1t

g tat 1 B s *)ngl
transni tt ed™ PBIRIL 7" Bt'ge "’C‘F é°?5’81 8%3 é‘?é’é{? 89, and
the first amditisedonidcdet eotiod pdy ﬁ%inmsta{nd e Tgadvani clegotgiionroé the agitatpr  whi | e
rotating inghhg rotational direction R in response to the rotation of the
detected rot ati ok@éo body 50. Instead of this configuration, the features

illustrated in F 112 and 13 may be enpl oyed. [0094]
The boss 83 projects from the first side wall 41, extending in the right-to-left direction,

The wire spring 84 is coiled around the boss 83, One end portion of the wire spring 84 is in
contact with the side of the detected rotational body 50 opposite to the first side wall 41, This
feature presses the detected rotational body 50 against the first side wall 41.  Thus, the detected
rotational body 50 may be pressed against the first side wall 41 by such a simple structure as the
wire spring 84, and the detected rotational body 50 may assuredly be moved from the second
position to the third position.

[0091]

Furthermore, the detected rotational body 50 includes the second pressed part 73,
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Specifically, in the configuration illustrated in Fig. 13, a toothless gear
101 and a detected body 102 are provided on the outer side of the first
side wall 41. [0095] The toothless gear 101 is arranged front above
the agitator gear 49 (See Fig. 4), the sane arrangenent as the detected
rotational body 50 in Fig. 4. The toothless gear 101 is provided rotatably
around the center axis line 104, which is an exanple of the third axis line
of a rotation axis 103 extending in the right-to-left direction. The
rotation axis 103 is unrotatably supported on the first side wall 41.

[ 0096] Further, the toothless gear 101 is substantially in the
shape of a Mt is & qootedt aith gleatire sprmp @4 froe tha dpsrege arthd re@tdrallddSetiom Rivthen

circunferengl éétec&HEJtﬁi%ﬁal b@?%@ks u& &é‘ hkrb{ sklfafr‘ tﬁ@&mee&@ wgé‘%%mé%ndy%xe%é mlar to
a fan-shape ﬁe sid about

gle. A
t oot hl ess ng F‘i“‘c?ﬁ‘d i‘(%“’f‘@ b‘éﬂyl 586%"1*‘%&“8&“35“‘?*%‘1“ I%"r?éﬁ@ds iﬁﬁiﬂf‘ “?:?rfe %ﬁﬁ W@P
ci rcunf er entli whengly faced oftattong vbdofthlses shegiar pokdidy. achrdimgly, gieadetettedt h 105

is formed optihg ﬁo‘aﬂ% RANG BLL5RNARE hoRQS kit Pfbn(:04 ReLe b@Rarlh&aboRE I ess
portion 106) of Egg% circunferential surface. Depending on the rotational

position of the Ihl ess gear 101, the gear teeth 105 may be engaged with
the small er di anﬁhaedetq@&dtrot&ﬁmﬂfboﬂﬁs) &0 thdloinclyding 48. firft00P ¥dcond detected The

toothl ess ggat 7dQh 7h AGh &Sy e d:@b@gsdoa‘f“&;thlpﬁefﬁ% Qﬁ%daﬁﬁ &%@Jx baes %‘ the
| eft end surface (outer surface gear 101. The slid 25%
a‘gé{’r fromthe

i ncl udes (aJ™dn FnTPPYIEquisrfeareer %% Séd"htei’ eeyteged f%"“ﬁ‘éﬁl i
| eft side surdndeesifdnheTHekafg¢, tigl Hieiranad df tE1firstafid tdendtdonttnl @sts 7Qeslr’las it goes

upst ream i ngt hefiQlatl kaa;%fr:&caeb% £ o mha by %ﬁhl@%e%aynpalsﬁ of aﬁmesecond
direction of the toothless gear 101, él" (b par al | sur?ace

ext endi ng fF8REE KE G Fat prdanRiose d@tt%@dupﬁéﬂoﬁéﬁ blﬁ?*f%’é’i@léfsm the eHigiop B’fﬂéltl onal
di recti on Rieamdnemban) gy pesnablyde frovebtb® Wielktthsidedectgiurcfadier] pbdyest magt si de

wel | 41) of as“?t%l)l t%%:t@ét&ﬁ% tgee&[ect?ngjamt II]Q\%:%:%]Wlthsn the b dJ Eh%‘mQ%%&F tﬁgde@egb{ 102 is

supported on the rot axl s rovi novably 1 n the
ri ght-to- Ie@{a“‘malrtié’éi’?Q)’I%‘“*Wc‘iﬂéi"éél‘)%d body 102 |ncI udes, as an integral
body, a circul ar [gobHt e- shaped body 110, a insert- penetrati ng boss 111 and a

detected part LLE.an0leak RO LI ATLAG LRLL Shd% A ACk: (QubSFasURtace) of

t he body 110, an E‘ ectin romthe ri de
surface (i n%érﬂ%lu?lfeaé% eaqS*t&Oﬁéxp aﬁﬁfabﬂfeaﬂqle %ﬂchangeable bythemod flicét“’élpf’rfl ng 84
(See Fig. 4¢)1® pBitibits of tHatdaedtedibhdionbiveds Wfdhd gie diedigppaft 2 & tof rotatieralotdelytiod 10 f r om

E Bi0|0]ef t si Ige’Asas'agl Qgc%%%ﬁ% &%heb@rgyan&%&m?cg@ét&t%a pgljile70fejnﬁ %E ir?ihg?ot%luh 41.

direction R when the detected rotational body 50 is in the second position may be changed to
any angle among 360 degrees around the center axis line 681. This increases the level of
freedom of arranging the actuator 91 and the light sensor 92 in the body casing 2 mounting the
developing cartridge 7.

6. Modified Embodiments

(1) Modified Embodiment 1

In the configuration of the embodiment explained above, the distance D1 (See Fig. 3)
in the right-to-left direction between the front end of the first detected part 70 and the first side
wall 41 when the detected rotational body 50 is in the first position is identical to the distance
D3 (See Fig. 10B) in the right-to-left direction between the front end of the first detected part 70
and the first side wall 41 when the detected rotational body 50 is in the third position.
However, the distance D3 may be larger or smaller than the distance D1 so long as the distance
D3 is smaller than the distance D2 (See Fig, 8B) in the right-to-left direction between the front
end of the first detected part 70 and the first side wall 41.

(2) Modified Embodiment 2

In the configuration of the embodiment explained above, the front ends of the first and
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The insert-penetrating boss 111 has a cylindrical shape coaxially arranged
with the body 110. The detected body 102 is provided novably al ong the
rotation axis 103 by inserting the rotation axis 103 into the

i nsert-penetrating boss 111, and by passing the rotation axis 103 through
the insert-penetrating boss Ill, in a freely novable way. [0101]

The detected part 112 is in a plate shape extending both in the
right-to-left direction and in the dianetric direction of the body 110 on
the left side surface of the body 110. Further, the detected part 112 has

a trapezoidal shape, as viewed fromthe top, including an inclined surface
112A 50 ti | weeendasieqies tous ) a9d @F are @rankes suestantiadly flessheyith the lgh el sugdace hiethe r ont .

[0102]d_ bprot}rlusIBHQS sﬂm@@éatr bh\@r Pavtien ikIeRa& bhBorshEAg 501s iR weasd angud ar plate
exten I ng ot I rection a

direction o?osit’ﬂe bogcveilg 'l rﬁfﬁ)‘% e BG5S i AEody ﬁ\%ﬁtegﬁalg% am?gFma)ﬁs? ead of

t he openi ngc@Pictesy hiqidemytﬂmat}@@ear PPVFtiSQ or pnay albﬁt@éltalémgmbcaputﬁqmp@cge@p@\ﬁr ng 114
is forned ags, tyh@nw@ce&e@ifotahm:aﬁﬁso@Q;\werﬁr%rﬁﬂﬂﬁcﬁﬁf@@ndl ng to the detected

part 112. [0104] devel oping cartridge 7, as illustrated in
Fig. 13, the supﬁ%%wlﬁedEmQOdinie(?F%vf the neasure part 102 is | ocated

downst r eam f r om tdle ithecdepneniersifr it atashalog tof outiids o thalfingsigrartll 40 they t he

r]9t a:] i onal %}3\Fiﬁﬁfc§nﬁdiﬁirﬁ%nt ,andaytfauscddsd inthCfsmtsaehath h talas, luefdsisicdeasur f ace
of the toot e

Furt her on, of the gear teeth
205 of t ho TROEHBERER e G S WD OO TR T Gt fon R | S
engaged wi t ¢xampie 0@@8#6 vakhody. 660 tfs chdgethadstactet antatigasl body0 mityrbe alashed to he
det ect ed paght sidealitodR6COmIREAL&E dsn the gear cover 86, and thus is not

protruded out of p 114 [ 0105] The position of the
det ect ed body 10&45%#%%8?1?% -left direction at this nonent is an

exanpl e of the flfrtkeslidogipai 6’3910!336111? hées,i oniits iledd sigeosifack.orpardfielrstitise runping
di stance Dlpag880 Eiegi-rst a@ whina1t bammagm sﬂapedls@;fptort&lg wp@s@ﬁu hetwegarthpe front
teﬂcei ]9:: r tsPe d?d et7§ H(E, gg d TB écjtatlonaﬁ tgody SE) may be confsguleg a:oundltheAE:enter axis 'ﬂne gg(fmpl e of
the right side surface of the toothless gear part 69, and an inclined surface may be formed on the
right end surface of that supporting part in such a way that the inclined surface is more apart
from the first side wall 41 as it goes downstream of the rotational direction R of the detected
rotational body 50. This configuration may also allow the detected rotational body 50 to move
from the first position to the third position in response to the rotation of the detected rotational
body 50.
(5) Modified Embodiment 5
In the configuration of the embodiment explained above, the detected rotational body
50 includes the toothless gear part 69, and the sliding part 79 is configured between the first side
wall 41 and the detected rotational body 50. Further, the driving force is transmitted from the
agitator gear 49 to the toothless gear part 69, and the first and second detected parts 70 and 71
advances or retracts, while rotating in the rotational direction R, in response to the rotation of
the detected rotational body 50. Instead of this configuration, the features illustrated in Figs 12
and 13 may be employed.
[0094]
Specifically, in the configuration illustrated in Fig. 13, a toothless gear 101 and a
detected body 102 are provided on the outer side of the first side wall 41.
[0095] ‘
The toothless gear 101 is arranged front above the agitator gear 49 (See Fig. 4), the
same arrangement as the detected rotational bedy 50 in Fig. 4. The toothless gear 101 is

provided rotatably around the center axis line 104, which is an example of the third axis line of
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In a new devel oping cartridge 7, the gear teeth 66 of the agitator gear 49
are engaged with the gear teeth 105 of the detected body 102. Thus, when
the agitator gear 49 rotates in the course of the warm up operation of the
| aser printer 1, the toothless gear 101 rotates in the rotational direction
R subject to the rotation of the agitator gear 49. The rotation of the
toot hl ess gear 101 allows the supporting part 113 of the detected body 102
to slide toward the inclined surface 108 on the |left side surface of the
toot hl ess gear 101, and consecutively to slide toward the parallel surface
109 on the inclined surface 108. Accordingly, the detected body 102 noves
gradual | y | eftanaf £48.10Tbadnding in thriehetigcdietichodyhe 182icadruancaesumgnagibal |y in
the left di rotational novenent, and, thus, the front
end of the %@%é@?@lm%ﬁg%%%ﬁg@%rOJects out fromthe opening 114 of the gear
cover 86. [0107] [009¢] Mor eover, when the supporting part 113 noves onto
t he parallel surfager, ﬂa@%othl[bssf@&ﬂon&&uﬂs&mﬁdﬂg il t abpeaid a flf-tilvelat Po¢, hhdss gear
101, the di rec e end of
the det ect eg&l gea&i %ﬁt&ah%S OIl[\ ﬁpsifcgﬁfekegtﬁgl algl’ace %b%?ic%g ﬁdw?o%{ﬁl Sg&ﬁ{a {(O?Fr%m

t her eby rrakﬁ”ﬁk}fl tt‘hé Bersiapsdopiate fwhem eicped éé’ﬂ’e‘ﬂe eyt EPPZ“ tZPﬁadf@@e@ﬁ%le pdsi tion.

[ 0108] toothles@xfpbﬁbrv\ﬂ{éd§ allosi@Ibnt - mgﬁdtpbmsﬁ of @akirdiBlerdn@flatrese bilthd h?rf t he
supporting eft

si de surfaaga%%$%%§1§ﬁ %ﬁngépw%%?ﬁ‘%gﬁmQ é%%%?é%rggﬁe%%%§$gkgﬁﬁnnves to
the right ahamthgtqogiess mrnqnh@ébw“e@% alrcenné@rfwwesquee Rsppridig 084he wréptignat esyl t
the detect Qd)sdﬂ&{ &f zﬂelxaotm&% p@&E 1S, $ho géab Reth i ghihay RNEgdgtdwilll BNdmaBBdliafierk s under
the gear coy HT£FQYMﬁaklng the position of the detected body 102 the
third p05|t?o Biﬁ% & The detected body 102 is detected by a
measuring unit (W8%7Jshown) attached to the body casing 2 when the distance
in the right-to-fef tbotdiesfs%@iri 10N lrbelumeﬂ;dtn@@a& nonforRdadnefraityne wWeteeched part

112 and t he fflacea?uterlsgr?atcgyaof the%;:ele'arl 18% t hﬁe rsri?‘cf( r]g paFl 1011:91Iélu§e)§ ?ﬁgh ?rlcin?ed s{ngén%osengor

i ncl udi ng a and a
whi ch face @éé%ﬂ@@ﬁéﬁo be rn@lealp%lafé%@e te§ Sﬂh@lr%@?dweééﬁéw?fgﬂaﬂ 4‘%&1“@6?%%& is
provi ded atgea Bl i2geeshpaicng ih e datiaa! sekefar R, dfizh ishant k@mplé ghtietsecohef t

direction L0.Lig oPAdeiRSt g fn. S0 kY00 2 AN A0, AS) B pAguext endli ng

inthe ri I'rection. etrec i spl aced
fromthe f i ¢fdke ppelivid pwface H8tindhesetmel fissioni Band wpEng rrh?cfi@lﬂiﬁﬂn*édhes’ﬁ’?t fidge 11 2A
of the det emted (Bafids: sidk2vall 81)ionthe ARdhasdge bh t he actuator. As the detected
part 112 noves aﬁﬁggdlngly, the inclined surface 112A pushes away the
actuator, which runs away off the detected part 112 backwards. Then,
when the di st anc@hd dyteptadbady A2 is senppristiton dicrrelatidnauis DAY, wrskin PokEe RYREY end of
the detect ed tm{gtht tlallzft ardiidnneThd defebted bél® 102 kidcivdds, hsSanti@graTayéy T Rirculdae

actuat or beqqe ai)e %ng@ amsexq &e}renhglb?sgl ] aDg l(]etccte% Ittlflgspi({_l%p%% EJL}’]P“E’I ng

el enent to th RGN A fATSSAI path. In
thi s mannerleft slﬁfesmeéemt@durtﬁ@wf 11@20ﬁsay10b@ddévmtt@a pzb“y“ﬁ W@Jthiwor%@ﬁsor
[0110] ngnﬂ@ﬁuﬁgghh@UQﬁ&&@a&mﬂmewﬂOIn Figs 12 and 13 nmay acconplish the
same techni cal L ﬁts as the enbodi ment previously explained. [0111]

As mentioned abo 8 the supporting part 113 of the detected body 102 has
the shape of a r@hﬂt\awgamlw 84 Sert fae. X tsémetinfigt Wit the fefy sidqairfeqegpt thetbedy Pt
direction aggh inBictiRRe, Ah@pBdssithe vdiy BOLEAR @ rfsh@ichady1. 110, and the sliding
part 107 of the &g@}hless gear 101 includes the inclined surface 108 and
the parallel sur & 109 Alternatively, the supporting part 113 may
include (a) an i fid infrelebesamafinecteess bl 1thiab pesoltindpioa! shave chailly pepesivitade is nore
away from tfaey fiog hﬁ‘he&le@@te@&&ig @@ﬁs %vfﬁﬂﬁn@/@lﬁy al@ﬂ@th@ﬁotaﬁﬂﬁax@&b?Sﬁ ﬁﬁartb@dy 102
as it goes pstrea ationa

gear
101 and CofC BT ERM (g itk PERTRRAPHG I ofd Ene sl eRBErT e
i ncli ned suhforghghd insettipenatrgtiratbpondl, indi freeytnicorblamdy. r unni ng parallel to the
right side surfaggogf the body 110. In this alternative features, the
sliding part 107_of the tOOIQLess gear 101 has th qwr% $1§I&ectangular

The detected pa1t is in a plate shape exten mg bo rection

and in the diametric direction of the body 110 on the left side surface of the body 110,  Further,
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pl ate extending both in the right-to-left direction and in the dianetric
direction of the toothless gear 101. (6) Mdified Enbodi nent 6 I n
the configuration of the enbodi nent expl ai ned above, when the devel opi ng
cartridge 7 is brand-new, the wire spring 84 presses the toothless gear
part 69 of the detected rotational body 50 against the first side wall 41,
and al so presses the first pressed part 72 backwards of the detected
rotational body 50. Alternatively, the features nay be sel ected as shown in
Figs 14A, 14B, 14C, 15A, 15B, 16A and | 6B. For clarification, the
structures in Figs. 14A to 16B distinguished fromthe previous enbodi nent
are only exik dpteassd dae| ldvhas] QiiapPioidal shape, as Vigwdd| ftogsthe &tpethclpding=prginclibdd\, t he
first side wahle 143A DAGe@asGy bd MEIERE AT AlilJoed OHRELAN aXis _

i nsert-penetrati OQart 141 extending in the right-to-left direction.

[0113] he gitator gear 49 includes a cylindrical part 142 having
an inner di anet edhseiyserame pagl 11§ hhsatheelrapt bfam ractasgubuplre olicadieg eth of the he

agi tator rofi@ah-toer aXdcBon A8 Blthe PARBL UM LR R odylAS. Further, the larger

di anet er gear pa(ﬁ 4 has the shape of a circular plate (flange) protruding
circunferentiall@ f omthe mddle of the axis line of the cylindrical part
142, and i ncl udedsgeeam it &at b2, onteid o thd srouing 8 snitlisabtes rfimdes refiaegular

cylindri cal siagkitopdhg MRS Bk dEnObladene tl&r%irlc%{}ergii ARLBLABERhPRELHD faci ng
the | arger dlq ter gear part 64. The snmaller dianeter gear part 65

i ncl udes ge®¥ f&eth on its circunferential surface. [0114] On i nner
side of the cylitidP4lcal part 142 is a cylindrical agitator rotation axis

fixing part 143 {0f fROicveld}ho@@hdddl Olas QLA ANFRXB SIS Lbpchghar 113 LA@. has a
center axis line id 142. [Q115]

tical to that of the cylindrical part.
ot espondt HEFEEPTHE dybesr vt Fontage 641 b Sere it Rgt HIct 141,
t he fitti ngthparatioup! disecfior Rredd tns & irecanrterithghdleft efle tunacegd adre tadves ¢86. When
a 22 ﬁear comler g@;tﬂes,ltaé E@ﬁaﬂﬁ@t tp@r_usrhfaffsﬁer 8dar &é&pm&?hlv a%lmomf‘s %ée& tlbﬂtg fart
as a cylindrical shape copaxially arranged w itatfor rotation
axi's | nsor CHSERECT df 10 PR e AT Bt B (el PR LR SOBGY LT al 1 o
smal | er that?. t Mercovmehe ditardpar 1 Gf is ntvemapdataddn itteadearpardr 88.4@¢ thus és. nod out er

di anet er sufshpt habdie pRgnsSARE as the outer diameter of the agitator
rotation axis ingﬁ%ﬁ-penetrating part 141. [0116] The agitator gear

49 is rotatably orted between the first side wall 41 and the gear cover
86 by inserting Theposigit dttlgrdercotditodpinZax its rightseteft-doemiet ataltis mgmgpaisten 141 into

thet egg of &BEHIEY! inb@rst fRkioP & fhe 2421 PRubRE Blee B aite. bargermdianpt er gear
par , an

_ _ ﬂ by fittin ,tﬁg fittipng part 144 to the other _end of the
Oyl i nar | cal At i s sk e g 40 SRREGTE BT el L
is an example of the first distance.

(0106}

In a new developing cartridge 7, the gear teeth 66 of the agitator gear 49 are engaged
with the gear teeth 105 of the detected body 102,  Thus, when the agitator gear 49 rotates in the
course of the warm-up operation of the laser printer 1, the toothless gear 101 rotates in the
rotational direction R subject to the rotation of the agitator gear 49. The rotation of the
toothless gear 101 atlows the supporting part 113 of the detected body 102 to slide toward the
inclined surface 108 on the lefi side surface of the {oothless gear 101, and consecutively to slide
toward the parallel surface 109 on the inclined surface 108.  Accordingly, the detected body
102 moves gradually leftwards. That is, the detected body 102 advances gradually in the left
direction without any rotational movement, and, thus, the front end of the detected body 102
projects out from the opening 114 of the gear cover 86.

(0107}

Moreover, when the supporting part 113 moves onto the paraliel surface 109 in

response fo the rotation of the toothless gear 101, the distance in the right-to-left direction
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side wall 41. [0117] Then, the agitator axis 62 (See Fig. 6) is
inserted into, and passes through, the agitator rotation axis
insert-penetrating part 141, and the left end of the agitator axis 62 is
inserted into the agitator rotation axis fixing part 143. The left end of
the agitator axis 62 has a D-sectional shape, in which a portion of the
circunferential surface is forned as a flat surface. The inner
circunferential surface of the agitator rotation axis fixing part 143

i ncludes the convex surface that is able to be in surface-to-surface
contact with the flat surface of the left end of the agitator axis 62.
Thus, when tdaech ék tfrogtredd affthd deectapattal Dandabel 85t 6ide vall 4 INsemiee the axite, agi t at or
rotation ax . i ,axis fixing part 143
i s unrot atahiérf}@cr?éé&g@ }%%\%\% ‘%"3%%? ﬁ%aégegfe?g%dg?bg{%f %9%%%%%118] The rotation
axis 68 of the dét88ted rotational body 50 is formed integrally with the
first side wall Alerwarde Whas tha weyidsnghat HleoIStlaﬁﬁlﬁh@)(themﬂbd’n@lglpefttl\ll\b.faﬂs from
the first sidg ﬁ(\@ﬁ#heﬁ%ra&iﬁ@%%%]ms‘ to the left s@ﬁa‘%@%ﬁ"&ﬁgo&kﬁeSE B 1161 aPrhé?“ axi s

68, a boss 145 is e i nner sur ace of ear “cover . The
boss 145 i sdefaet Bofd 0% Genyrovenadieainyat asoknietie dpeie piee Vigt sREfeoi a&% s 68
when t he geafesmomeﬂetﬁﬁd bat At tedredred tHc@;ghth@dfits fravt esd sthes walkd thedgkar chire 8fhase end

145A of they, j an outer dianeter
%9@%:11:412 tﬂe?) 1%n%ﬁ&¥hét&gﬁb 10§!ﬂ@91%d¥395¥t!oﬁg

substanti al | e I nner arret er of the insert-penetrating
boss 76 and substdfilially larger than the i nner diameter of the rotation
axi s 68. The frofhte endtcd 468 0L it bdecRODS alddasuriag ufit {roestoha)pataditd & the

eyl ndri oalvoooluam, DHLD: R0 ATRLEE JRURS! ARG TR Brat han the

i nner di anete e rotation aX|s etected
rotational $bay!BEtilE ottt Bt §ISHPPO et BetimEEn FHEFIASE Ehwnwal | 41
and the geaincledived ligfBbediying BiS@En biG: ligheredehvaiptelearal, bolibdd vafichtfive e othed 45 t 0

the rotatiog,axhe (S mg@astg% (LR tp%tudwa% a PRI AP 32 | NSEr L €d

to the insert-penetrati ear cover I's attached to the
first side Wderightto- “[fb@'z&*]o“ in the body gpsirgy @ m%’éiwﬁ’@ a8l lippexiqrding
I nsert - penehniatighgiohebsiredfonaNWhitd e BO&&d bddy, 102 icdiplacapiiin@e Iidbposaidn an

exanpl e of @.pr @&aﬁgti g@‘ﬁ%grﬂ?e IBc?ingcf sglglacqqgm? t%@&%&e@ r{ ﬁ%sﬁk%@ﬁac SR mpart 69

of the detected I ona e I nher gear cover
86. The prexstgire Porhedecardisttiid? poye ajcogmelynae E’é‘i‘qed étﬁ?aven’d%whﬁraé@ées t he
det ect ed r ohahitenal whiodhed Qunagabnstf theheetdctet E‘phrtSﬂﬂBadMJtrHs 4Then| @b&2%he

s shoun | nyfge YRRy R SUPSLANIBLLY, 6] £SHLAT ALGs Shaed 1PY Baslnk Par

147, which exten tric tion o he | arger
di amet er gesde vlir ighe m%m%rtmmﬁtﬁt beggpaes |pEfrzedilens t%@df%l@@ fgm thﬁ Eehtar ger
di amet er geafittipaéltméd oahe lghere@ghidgadcientg@d thud thicldsakd R&PRAdI Qhk GatRe pressed

part 147, 3nPisansthodst nltd Jaxlig di,shage of a ovlindrical col um

projects to the ri rface of the toothless gear
part 69 of the dEt&8ted rot atlonal body 50.

The configurations shown in Figs 12 and 13 may accomplish the same technical effects
as the embodiment previously explained.

01113

As mentioned above, the supporting part 113 of the detected body 102 has the shape of
a rectangular plate extending both in the right-to-left direction and in the diametric direction of
the body 110, and the sliding part 107 of the toothless gear 101 includes the inclined surface 108
and the parallel surface 109, Alternatively, the supporting part 113 may include (a) an inclined
surface so tilted that the inclined surface is more away from the right side surface of the body
110 of the detected body 102 as it goes upstream in the rotational direction R of the toothless
gear 101, and (b) an parallel surface extending from the upstream of the inclined surface in the
rotational direction and running parallel to the right side surface of the body 110. In this

alternative features, the sliding part 107 of the toothless gear 101 has the shape of a rectangular
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[0123] As illustrated in Figs. 148 and 14C, in a new devel opi ng
cartridge 7, the first and second detected parts 70 and 71 of the detected
rotational body 50 are arranged in front of, and front below, the rotation
axis 68, respectively. The gear teeth 77 of the detected rotational body 50
is not engaged with the gear teeth 66 of the agitator gear 49 because a

| ower nost portion of the gear teeth 77 downstreamin the rotationa
direction Ris above the agitator gear 49. Further, the supporting part 75
of the detected rotational body 50 is in contact with a portion upstreamin
the rotational direction Rfromthe inclined surface 80 on the left side
surface of ple extpridiizrpgthpaiie rigig-to-Ivh deetier andtih e diemsis Aigecrardf thE4qthddss t he
agitator gegdar#8.1S in contact with the pressed part 148 of the detected
rotational body ggﬁ%)§n1ghgmH tgeanlof the rotational direction of the

agi tator gear 49 f The position of the detected rotational
body 50 in the righie- eqlipuadtion gif rtbe teinbmlinagnt tehitlgnedosbers, When ahe dwalophe of the

first 4803 it ba@tﬂd@si' 3 lﬁgﬁmlti— v$ |tk@![w:ﬂ(%§ﬂ1r¥g| @%168{6@ 1253 othless gear paxw'ﬁf'&" tﬁ%}ge@@& t a][ or
gear eg| r e .in ration o e | aser
ohter 5 ORRont ol Rl AT R o M5F Mot SR e St ne
pressure aI PBGWF@SH@ ﬂ@rette@ef@@wtaltlmahbddmrﬁal Myt Gy, the lfubratmay ibp sddsed pot at i onal
tclihr egt It ont Riho@s irSH@MuA, N4tk 198, 15hoAsBNGA 124 Ieécompﬁnﬂdan& %h@?tﬁtfcmé@%ﬁ 0{1 gf

e detecte e suppqrtin 0 e detecte
rot ati onal %8 %Igﬁ 1§‘5%%‘¥W%\§P‘B ﬂlelﬁ’éevl‘)ﬁp‘?n?%ﬁé’ﬂw’%ﬁ?fo& EBYGR e 1 eft end
surface of the siqidﬂ ng part 79, and continuously slides toward the parall el

surface 81 on theas hm@twtaaeldmgwrmaﬁ@ﬁﬁemde&sanaurh%ssyl:ﬁmdltcmg%@&st%q akiot ati onal
body 50 gradu tating. [0126] When

t he detecteﬁs%6Fé?a%ﬁéf”%§é?m§3@r8@5fm@t?Eﬁﬁﬁ%?o ‘the gear teeth 77 of the
det ect ed rotati offdl3lbody 50 is engaged with the gear teeth 66 of the

agi tator gear 49Th@§g1ﬁhﬁvﬁaax| Jﬂ) Eicgzdes]-@%ylm-ﬁh@am’paltt hﬁZ rmﬁg QN diddRepQi t ator
gear 49 is t to_the detected

rotati onal %1% % ‘a‘tg?ié%]aé‘ﬁ@ ‘H‘é% Hﬁle'ierrl%f Ef‘e?gét &P Wtaf‘%rt B BEEPKIYPESH ¢ ot at e
in the rot at‘lilonJé#thm the ctriggndifRetdr & Ajart 64 has theAshaphef detredt edhta (laage) onal

body 50 rOtﬁBtﬁﬁlmﬁl&H}[ﬂME&%W {rorﬁhﬁ rﬁlﬁm%t @@l amﬁ aébm@LYhQQQM 2l 1l4§ A% ranged
OoSI U] on e

at the farth osi tion) whe
supporting P §W%sgﬁrg?mfﬁém&§?§%i ﬁm¥%lﬂf1o Wy ?’gﬁtﬁéﬁﬁ Wﬁﬁf?ﬁe
i ncli ned sumfaigeli@Gter gear hat palfehg dl lagar flaceteBdsar paistds hdlnsmaterFignetet 6A.

Then, the supnAkkh BEIBARGEar foth IPUESc@hORE NgrRar al | el surface 81. [0128]
When t he detecteﬁH tational body 50 rotates much further, the supporting

part 75 faces, s fitted to, the notch part 82 (See Flg 8B). Then, the
pressure force oﬁnva!ﬁ@hﬁtﬁpwﬁmgkﬂ4ﬁﬂa#2bwswﬁmbmdegmmtedeom@Bﬁ@Mal body

50 to nove f.Q uherhigh ffh@&gn@t(nsxrofag&zeams'%xn'%hﬁ: t S 4T Fas éil dgﬁ%t hatx{a ﬁmg ﬁi@(‘iucm?@ t [‘ h 7 673 . of
i sengaged Wi e gear tee

t he detecte at i onal 50 is al so
of the agltg¥ ?%ﬁgﬁfm @“”ﬁg%zthen the rotation of the detected rotational
body 50 ceases. [(01229]

Corresponding to the agitator rotation axis insert-penetrating part 141, the fitting part 4
is formed on the inner side of the gear cover 86. When the gear cover 86 is attached to the first
side wall 41, the fitting part 144 has a cylindrical shape coaxially arranged with the agitator
rotation axis insert-penetrating part 141, and has a outer diameter substantially smaller than the
inner diameter of the cylindrical part 142, i.e. a outer diameter substantially the same as the
outer diameter of the agitator rotation axis insert-penetrating part 141.

[0116]

The agitator gear 49 is rotatably supported between the first side wall 41 and the gear
cover 86 by inserting the agitator rotation axis insert-penetrating part 141 into the end of the
cylindrical part 142 on the side of the larger diameter gear part 64, and by fitting the fitting part
144 to the other end of the cylindrical part 142 when the gear cover 86 is attached to the first
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Meanwhi |l e, the position in the right-to-left direction of the detected
rotational body 50 is an exanple of the third position. [0130]

Al ternatively, as the conbination of the configurations in nodified

enbodi mrents 5 and 6, the detected body 102 nay be pressed by the coi
spring 146. (7) Modified Enbodi ment 7 In the configurations of the
enbodi nent expl ai ned above, the detected rotational body 50 includes the
toot hl ess gear part 69, and the gear teeth 77 is forned on the
circunferential surface of the toothless gear part 69. Instead of the
toot hl ess gear part 69, for exanple, it may be alternatively introduced as
i Il ustrat edsidenwalliag. 17 that a body 171 is simlar to a fan-shaped plate
around the rotatigp,axis 68 of the detected rotational body 50, and that a
resi st ance- gener at A% menber 172 is made of a material of a higher
coefficient of frhehopeiggetics (Faabitep) iaingericd inffo aragtpolineeh; e agitator
circunfer erheanﬁf axishgseR@ehstrdid parl 411 ﬁid?ohe(l&’s&),d of e agitatoe entif € ®ndséral igair f ace of

the smallerg e [ . | eed not,
el ude ¢ heguRReL BlieRls Ml pRac! 1is)f Ao AL QPR @3By o
menber 172 %fRS: Bedidrigwrtion o5tie tircgm hatl ﬁtafaceais Foted sre flat wfeceha%en@fleé smal | er
di anet er thaﬁmhmenmwh@mmdﬁmﬁe@mmne&mbhamsﬂsm§pannm1@ﬁm&naimmgmmmﬂher %72 is
not in cont , urface

| 72A of t hetﬁgttls e tp R%g%uéaqg to s%t[facg ﬂi?%% \?1"&”9% ﬁgt Slﬁﬁ f%?:el?fg%tqlogﬁl ‘}%ﬁ’; gce of
the smal | er"ﬁ”‘t‘:ﬁG&rnsfffla“lES ven the fedirend gighe mytoweﬂﬁfluteaseE?ﬁofemerﬁe&tﬂwrsotafm axis | n the
confi gur at | @& @ft 183)ehea il kIRDE 2:8XdiAd JaR d4 2 ametabll o @k &d agiatoat i onal
body 50 includgs the first and second detected parts 70 and 71, the first
and second pressed farts 72 and 73, and the connecting part 74, all of

whi ch proj ect frofitlhe left side surface of the toothless gear party 69.

Al ternatively, ashdiotatist ﬁx&’et Bofitht detefled dBatiodad Bodyl 30St foanel isRganRdwitethect ed

parts 70 antdrst sfdb J}’ﬁpgl AR frais g‘y%gdrlscgcgag)e eRondin S?egtw%%r Fr%m di% ﬁ?qud vg'all 4"imd the

connecting par ani te ra the toothl ess
gear part 69 IS E%Hﬁrately made from such |ntegral body The i ntegral body
may be coupl ed wcb;l?esp&memgemé @taaori aqetdaj £55s 08af fopaddtin 69 iHer @Facottht 0 al | ow
T Eet [“elsats![ Y%gr[ 03): {gtéé?gr b Xoss P4|5 1S de%gy\rlné 0 bte%gaan‘ttagﬁgt‘raaﬁ%e(fw}%]%a rotatm{l axxg'%lht egr al
body |ncIudWM@ﬁFﬁ@“§@@bﬁﬂsa@@@éﬁe&3@ﬁﬁ@cT@H4théﬁﬁb%gﬂﬂdﬁﬁﬁe%%ﬁﬁ&lﬁ?essed
parts 72 ang n7a3<;yhﬂ<l}(ialtslﬂﬁ)c%@ﬂ:ﬁ};&ﬁltdufégd@sﬁét& szlﬁkzanadmgl sin¥r G@1 he Pendingrr ecesses

182 are f Ororp%he ms ert pil% gt?nl%tooss%g ncgsug tangzﬁ{é iargel Ctihaflheer}ximel gﬁpeter olf g I()%a%%h boss

181 to each reces h e ra ess gear arty 69
may be conrrgsttéd ?hs fmetezﬂé“d%%%el 1é5 !S(@)hemﬁﬁ 121 aedhmedplhemlavgig an I n
the confi guhatk ueRselvstde.9rRhald MBNhe RXPhakeedrakomaionthesd i rst and second
side walls 41 ang)1 extend for- and back-wards (in the front-to-back

di rection). Howe as illustrated in Fig. 19, for exanple, the first side
wal | 41 may ext efe deteciad Tatational dedyeSOdh rasablonpretiedBeswech dheffirgride thall Hac k
direction. nd teldedr &85 bl h:eelhﬁgﬁgh tﬁu@heaalmm srasd bd@@ldsﬂo Vﬂ&'r@tﬁ‘tl&nhﬁisf%r st and

d d | .| 4 f
second si de wvall s en[% gthe rot?tlog a;&l Sg g,ti?sgrted Ct? (%E%anlgr? p%nﬁte atin oss 7& Sl t

direction, 8 M fRE ASVE EBRETSPaE val | 42

at a rightzﬂmgpeﬂSFuﬂﬁheWHOﬂhé%tnﬁuwmdéar 45 may be prOV|ded rotatably

around t he centeﬁn@mls line 511 extending in the right-to-left direction.

Al ternatively, t i nal, direction in d S cond

S de vl | 5 43 andiors e tanine Bl et 1 Q6 S F R 8

crossing t herifig kgt asgi denmukel df a giessanengber, isghvideA gbtesendirdoqthiess lgwpmlt@’eﬁér 45 may

Pe provi dednd @hdtea Rl dtiond: (Bb{ﬂ/djotah@thg AL f@eé loBthk & gae ccﬁflrlsaextrwésage foftet hat
ransverse ire

er..in the
R R e R R T A S AN
front-to-baekl4direction, the longitudinal direction in which the first and
second si de maII@ ﬂg and 42 face each other is not l[imted to the

right-to-left direction, i.e,, t sverse d| ion. Cross e first
e second si de GRFIWRY Fiadot HE-EIRRGHI AR g Shreh oy PERdl Dadie)

di recti on iotendsisostaatidleny éi diaporit dsmqtmrfoftfkhéaltqudetnetsu gher pariloF, igfbrfices a
certain portion of the second side wall 42. In other words, as illustrated
in Fig. 20, the direction facing the fé?st and second side walls 41 and 42
includes an inclined direction with respect to the right-to-left direction,
and the input gear 45 may be provided rotatably around the center axis line
511 extending in such an inclined direction.



(11) Modified Enbodinent 11 Regardi ng the enbodi nent and the
nodi fi ed enbodi nents, the invention is expl ai ned above as an exanpl e when
it applies to a developing cartridge 7. However, the invention herein is
not limted to a developing cartridge 7, and nmay apply to any cartridge

ot her than a devel oping cartridge, such as the feature excluding the

devel oping roller 18, i.e., a developer cartridge accommodating only a
devel oper or both a devel oper and an agitator in a housing. [Explanation of
sign] [0132] 1laser printer 2body casing 7devel oping cartridge 13housing

16agitator 17agitator rotation axis line 41first side wall 42second side
wal | 45i nputhe g:éta'rde surface of the larger diameter gear part 64 of the agitator gear 49. Corresponding

to the pressed part 147, a pressed part 148 having the shape of a cylindrical column projects to
the right from the right side surface of the toothless gear part 69 of the detected rotational body
50.

[0123]

As illustrated in Figs. 14B and 14C, in a new developing cartridge 7, the first and
second detected parts 70 and 71 of the detected rotational body 50 are arranged in front of, and
front below, the rotation axis 68, respectively. The gear teeth 77 of the detected rotational
body 50 is not engaged with the gear teeth 66 of the agitator gear 49 because a lowermost
portion of the gear teeth 77 downstream in the rotational direction R is above the agitator gear
49, Further, the supporting part 75 of the detected rotational body 50 {s in contact with a
portion upstream in the rotational direction R from the inclined surface 80 on the left side
surface of the sliding part 79. Moreover, the pressing part 147 of the agitator gear 49 is in
contact with the pressed part 148 of the detected rotational body 50 from the upstream of the
rotational direction of the agitator gear 49.

{0124]

The position of the detected rotational body 50 in the right-to-left direction at this
moment is an example of the first position as the initial position.

[0125]

When the agitator gear 49 begins to rotate in the course of a warm-up operation of the
laser printer 1, the pressing part 147 presses the pressed part 148, and the pressure allows the
detected rotational body 50 to rotate in the rotational direction R, as shown in Figs. 15A and
15B. Accompanying the rotation of the detected rotational body 50, the supporting part 75 of
the detected rotational body 50 slides toward the inclined surface 80 on the left end surface of
the sliding part 79, and continuously slides toward the parallel surface 81 on the inclined surface
80. As aresult, the detected rotational body 50 gradually moves to the left, while so rotating.

[0126]

When the detected rotational body 50 rotates further, the gear teeth 77 of the detected
rotational body 50 is engaged with the gear teeth 66 of the agitator gear 49, as shown in Fig.
16B. Then, the rotation of the agitator gear 49 is transmitted via the gear teeth 66 and 77 to the
detected rotational body 50, thereby making the detected rotational body 50 rotate in the
rotational direction R.

[0127]

As the detected rotational body 50 rotates much further, the detected rotational body 50
is arranged at the farthest position leftwards (the second position) when the supporting part 75

of the detected rotational body 50 moves from the inclined surface 80 to the paralle! surface 81,
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49agi tat or gear 50detected rotational body 56driving output nmenber 73second
pressed part 77gear teeth 78toothless portion 79sliding part 80inclined
surface 8lparallel surface 83boss 84wire spring 86gear cover 101t oot hl ess
portion 102det ected body

as shown in Fig. 16A. Then, the supporting part 75 moves along the parallel surface 81.

[0128]

When the detected rotational body 50 rotates much further, the supporting part 75 faces,
and is fitted to, the notch part 82 (See Fig. 8B). Then, the pressure force of the coil spring 146
allows the detected rotational body 50 to move to the right at a stroke. At the same time, the
gear teeth 77 of the detected rotational body 50 is also disengaged with the gear teeth 67 of the
agitator gear 49, and then the rotation of the detected rotational body 50 ceases.

[0129]

Meanwhile, the position in the right-to-left direction of the detected rotational body 50
is an example of the third position,

[0130]

Alternatively, as the combination of the configurations in modified embodiments 5 and
6, the detected body 102 may be pressed by the coil spring 146.

(7) Modified Embodiment 7

In the configurations of the embodiment explained above, the detected rotational body
50 includes the toothless gear parl 69, and the gear teeth 77 is formed on the circumferential
surface of the toothless gear part 69. Instead of the toothless gear part 69, for example, it may
be alternatively introduced as illustrated in Fig 17 that a body 171 is similar to a fan-shaped
plate around the rotation axis 68 of the detected rotational body 50, and that a resistance-
generating member 172 is made of a material of a higher coefficient of friction such as rubber
and is wound around the circumference of the body 171. In this case, the circumferential
surface of the smaller diameter gear part 65 of the agitator gear 49 may, or need not, include the
gear teeth 67.  The body 171 and the resistance-generating member 172 are designed in such a
way that a portion 172B having a smaller diameter than the outer diameter of the resistance-
generating member 172 is not in contact with the smaller diameter gear part 65, and an arc
surface 172A of the member 172 is in contact with the circumferential surface of the smaller
diameter gear part 65.

(8) Modified Embodiment 8

In the configurations of the embodiment explained above, the detected rotational body
50 includes the first and second detected parts 70 and 71, the first and second pressed parts 72
and 73, and the connecting part 74, all of which project from the left side surface of the
toothless gear party 69. Alternatively, as illustrated in Fig. 18, the first and second detected
parts 70 and 71, the first and second pressed parts 72 and 73, and the connecting part 74 may all
be made as an integral body, while the toothless gear part 69 is separately made from such
integral body. The integral body may be coupled with the separate toothless gear part 69 so as

not to allow the relative rotation but to allow the rotation as a whole.
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104center axis line 106toothl ess portion 511lcenter axis |line 68lcenter axis

line CLAIMS [Claiml] A cartridge to be renovably installed in a
mai n body of an image form ng apparatus conprising: a housing
accommodati ng a devel oper therein, wherein the housing has a first side
wal | and a second side wall, both of which face each other; a

passive unit for receiving a driving force froman operating output unit
provided in the main body, wherein the passive unit is nmounted on the first

side wall, and is rotatable around a first axis line extending in an
opposite direction in which the first and second side walls face each
ot her; and {0134 det ect ed body nmounted on the first side wall and

having a detect eth PRkfud, RE ARLRCE Hod 181 HEtRELI iR the Wigha BIaOWRAGH; i N the
mai n body, tected boq¥dadvqace 7?ut rds in the
I

wmmmntggge
opposi t e di PEEFPBHSCER PFE&p 1Y 874 1eonf iPresed Se’ 2faf 599 PRECWF D% ng force
recei ved byparhd, pd st sogepmiding randesrl8? araéinged inwanashldsngeripert 6pp ddet, &y

dir eCf[ i on V\&itttihg ERR p&achsit@ e&clﬂeecggs n §5, th%iitqgngI)&yj an_[i ge%omltgl gear party 69 m-w'e
cartridge according to clalq%é, further conprising an agitator for
d i

agi tating a"deUErEPEr DA AT n the housing, wherein the agitator is
supported on the(®MslticdRdbsiboont side walls so as to be rotatable around a

second axis i nepext eBcighgnRa LAkt &no¥ihih bhifaiddifa8lve 8L Birst hil¥eoecABdigh OF at es
by the dri V\vazgg JlOJnS%Zre?(tCegé \tlo?-dan%ybagkhgar sa ms Ith\éefro%{]tlogb’ack direction). However, as

illustrated in Fig. 19, for example, the first side wall 41 may extend in a fransverse direction
across the front-to-back direction. In this case, the longitudinal direction in which the first and
second side walls 41 and 42 face each other may be the right-to-left direction, i.e., the transverse
direction crossing the second side wall 42 at a right angle. Fusther, the input gear 45 may be
provided rotatably around the center axis line 511 extending in the right-to-left direction.
Alternatively, the longitudinal direction in which the first and second side walls 41 and 42 face
each other may be the transverse direction crossing the first side wall 41 at a right angle, and the
input gear 45 may be provided rotatably around the center axis line 511 extending in that
transverse direction.

{10) Modified Embodiment 10

Further, in the configuration where the first and second side walls 41 and 42 extend in
the front-to-back direction, the longitudinal direction in which the first and second side walls 41
and 42 face each other is not limited to the right-to-left direction, i.e., the transverse direction
crossing the first and second side walls 41 and 42 at a right angle, and may include a direction
in which a certain portion of the first side wall 41 faces a certain portion of the second side wall
42. In other words, as illustrated in Fig. 20, the direction facing the first and second side walls
41 and 42 includes an inclined direction with respect to the right-to-left direction, and the input
gear 45 may be provided rotatably around the center axis line 511 extending in such an inclined
direction.

(11) Modified Embodiment 11

Regarding the embodiment and the modified embodiments, the invention is explained
above as an example when it applies to a developing cartridge 7. However, the invention
herein is not limited to a developing cartridge 7, and may apply to any cartridge other than a
developing cartridge, such as the feature excluding the developing roller 18, ie., a developer
cartridge accommodating only a developer or both a developer and an agitator in a housing,
[Explanation of sign}
[0132]
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wherein the detected body is installed oscillataly novably in a noving
direction parallel with the first axis line, and wherein, the
detected body is novable froma first position where the distance in the
nmovi ng direction between the detected body and the first side wall is a
first distance, via a second position where the distance in the noving
direction between the detected body and the first side wall is a second
di stance larger than the first distance, to a third position where the
di stance in the noving direction between the detected body and the first
side wall is a third distance snmaller than the second distance. [C aim 3]
The cartridge aceesdimg to claim2, wherein the first distance is the sane
as the thirg disg&gg&h_[CIain14] The cartridge according to claim?2 or 3,
wherein the detect _Egdy.is rotatably nounted around a third axis line
ext endi ng paral | &9velgpipgraftiefirst axis line, and is novable fromthe first
posi tion, vi3a theowsiggond position, to the third position, by the rotation
ina first girection, wherein the first side wall has a sliding
part on which a contact part of the detected body slides as the detected
body noves ¥rom tgialorioptenasisding j on to the third position, and
wherei n ei tdier ofistdir wagntact part and the sliding part has an inclined
surface so jjilte nore apart fromthe first side wall as it goes
domnstreanf?n thgmgﬁfggw%?rection. [ A ai m 5] The cartridge
accordi ng t¥ cl ai"t4carwherein the either of the contact part and the
sliding par4y, hawditagrgele i nclined surface, conprises a parallel surface
extendi ng cgontin I r the inclined surface downstreamin the first
direction a%d ruﬁér?n"‘:éﬁeéyc’é"‘f&r"%{ﬂ"’edp with the first side wall.

56 driving output member

73 second pressed part

77 gear teeth

78 toothless portion
79 sliding part

80 inclined surface
81 parallel surface
83 boss

84 wire spring

86 gear cover

101 toothless portion
102 detected body
104 center axis line

106 toothless portion
511 center axis line

681 center axis line
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[ A ai m 6] The cartridge according to claim4 or 5, further
conprising a transm ssion gear for transmtting the driving force received
by the passive unit to the detected body, wherein the detected body has a
circunferential surface around the third axis |ine, wherein the
detected body has a toothless portion fornmed on a portion of the
circunferential surface, and gear teeth formed on the remaining portion

ot her than the toothless portion of the circunferential surface, and
wherein the gear teeth are engaged with the transm ssion gear as the
detected body noves fromthe first position to the third position. [Caim
7] The cartridge according t6L8lMim 4, 5, or 6, further conprising
a pressing peahe) fo pressing t he detected body against the first side
wal | . [d ai m 8] idee E %{Id e acco rq1ggj%ﬁ n17 further
conprising a bosé B%EaH; ﬁ(ff"f"?% pyiEleq P agpainge “I’ag‘é m&&%}’@ﬁaﬁ%g in the
novi ng di r eeomipyfing: wherein the pressing nenber is a wire spring

coi l ed around thgnbss a@&qm&ﬁuﬁmemeﬂﬂgmﬁ%E@&tthemo& thb@a SR %ut he

det ect ed bod ide wall. [Claim

cartridge a%rpé&sg“pﬁ‘gs‘%e Waﬁqba? Wﬂ?gL‘Cﬁ%%ereéf%Ot‘Eelﬁ’e det ect ed body has a pr essed
surface with whi easheunnier serdvigfa thvegvpcefrigpen ngratisg puput omt otidddnn t he
first directi @Rin0h&NwhdAen debLGta8 i RN ed S hOrkiiGie b a6 Ba%ddbledRound

a first axis line extending in an opposite direction in which the first and second side walls face
each other; and

a detected body mounted on the first side wall and having a detected part to be detected
by a detecting unit provided in the main body,

wherein the detected body advances outwards in the opposite direction with respect to
the first side wall by the driving force received by the passive unit, and retracts inwards in the

opposite direction with respect to the first side wall.

[Claim 2]

The carfridge according to claim 1, further comprising an agitator for agitating a
developer contained in the housing, wherein the agitator is supported on the first and second
side walls so as to be rotatable around a second axis line extending parallel with the first axis
line, and rotates by the driving force received by the passive unit,

wherein the detected body is installed oscillataly movably in a moving direction
parallel with the first axis line, and

wherein, the detected body is movable from a first position where the distance in the
moving direction between the detected body and the first side wall is a first distance, via a
second position where the distance in the moving direction between the detected body and the
first side wall is a second distance larger than the first distance, to a third position where the
distance in the moving direction between the detected body and the first side wall is a third

distance smaller than the second distance.

[Claim 3]
The cartridge according to claim 2, wherein the first distance is the same as the third

distance.

[Claim 4]

The cartridge according to claim 2 or 3, wherein the detected body is rotatably
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[ C ai m10] The cartridge according to claim7, wherein the first
side wall has a side wall main body and a cover so attached to the outer
side of the side wall main body in the opposite direction as to cover the

det ect ed body, and wherein the pressing nenber is a coil spring
i nt erposed between the detected body and the cover and being in contact
with the detected body. [Caimll] The cartridge according to claim

2 or 3, further conprising a rotational body installed on the first side
wall so as to be rotatable around a third axis line extending parallel wth
the first axis line, wherein the rotational body rotates in a second

di recti on bpotnind achiubd/a thigd dx0r le exrtecizy pedlldb yith the fipasdsi line audistmovable from

wherei n theydeleekath, DQ‘EL% séc%ndhd&ih&! #oetge % @SR Pe LB N3 Bky aifRYAP € in a

novi ng direction gara irst axis Iine, and to naintain the
position of the & f%‘&tﬂé‘oﬁlﬁd@? wall BeirrdslidRg PRTh PR Yhigk  Sontacheart of i detected
wher ei n t hebadgslaks anial defoadiboltaso@nirom dieifine possidi foaleehiaipovitiengimda cont act part

of the detected %g&n %itﬂeggﬁh%n&mﬁaﬁgﬁcﬁﬁé ﬁﬁlm@ %Qf.‘z’hd}‘a}( %lufeﬁ le‘agtb& tflﬁe& st

position to the third position erein clined sur ace Is tilted so
as to be nn@éoQﬁﬁ??“ﬁﬁéﬁ@ﬁﬁﬁhﬁﬁﬂ%wﬁgﬁ deogiedeynsgean in thy i dgfsEY eam i n t he
second direction. [Caim12] The cartridge according to claimll,
wherein thedigtaji onal body has a parallel surface extending continuously
fromthe |ncI|ned surface upstreamin the second direction and running
paral l el with théhf prgifessiceradipiatq claipnch, gylgieqy the cither of thygantach part ppfyibe
accordi ng t gidmk gk hhding the 1i2|inddunifArel compries b phrall] aunrfatansatiss caningesy for

transmittin m& he idhihdd Rgat %&Ma% | MEH LYl agﬁa@ﬁpyﬁief whi wﬁst

rotational body, wherern the rotati onal as a toothless
portion f or H¥d¥dn a portion of a circunferential surface around the third
axis line, and gear teeth forned on the remaining portion other than the
toothless pRﬁ&h ﬂ of the circunferential surface, and wherein the
gear teeth are enhgaged with the transm ssion gear as the detected body
rmves fromthe fil g S tarteusi Tt 1§ B 4 oi S dUPeisiorPpTng @ transmission gear for

transmitting the driving force received by the passive unit to the detected body,
wherein the detected body has a circumferential surface around the third axis line,
wherein the detected body has a toothless portion formed on a portion of the
circumferential surface, and gear teeth formed on the remaining portion other than the toothless
portion of the circumferential surface, and
wherein the gear teeth are engaged with the transmission gear as the detected body

moves from the first position to the third position.

{Claim 7]
The cartridge according to claim 4, 5, or 6, further comprising a pressing member for

pressing the detected body against the first side wall.

[Claim 8} )

The cartridge according to claim 7, further comprising a boss extruding from the first
side wall and extending in the moving direction,

wherein the pressing member is a wire spring coiled around the boss and having one

end contact with the side of the detected body opposite to the first side wall.

[Claim 9]
The cartridge according to claim &, wherein the detected body has a pressed surface

with which the one end of the wire spring is in contact in the first direction when the detected
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[ A ai m 14] The cartridge according to claim111, 12, or 13, further
conprising a pressing nenber for pressing the detected body agai nst the
first side wall. [d aim 15] The cartridge according to claim 14,
further conprising a boss extruding fromthe first side wall and extending
in the noving direction, wherein the pressing nmenber is a wire
spring coiled around the boss and having one end contact wth the side of
t he detected body opposite to the first side wall. [Cl aim 16] The
cartridge according to claim 14, wherein the first side wall has a side
wal | main body and a cover so attached to the outer side of the side wall
mai n body i bedyhran gopudirestiodi recti on as to cover the detected body, and
wherein the pressing nmenber is a coil spring interposed between the
detected bo .aqg the cover and being in contact with the detected body.
[Caim17] 80 The cartridge according to one of claims 2 to 16, wherein
the first side wdht chisdecaceirdes weldim faivherbody fandida welbiera sé it mghed t o

the outer spahe Q8 atddRr b d@achAlh dRBdURE: RREYS iR $daev-ARRASHiS idideeshbpn as to
cover the detected b erein the detected body is arranged

] ody nd wh
within the S6&P s V%’H‘S%ﬁ%"feéé’f’%’da“ﬂody isinthe first and third
posi tions, and t héedietleeteednghouhperisa exiposednitrpond bdvecer thy deteojpld dndytane

det ect ed bogly cdvsr dnfl bdiRtEin S@LLNANRRSdeleb®dbod].Cl @l m 18] The cartridge
according to one of clainms 1 to 17, further conprising a developing roller

install ed between the first and the second side walls so as to be rotatable
around a fol¢aim lakis |ine extending parallel with the first axis line at a

di stance, and t o ThOtRtie ot 16H1diNI2NG3 frRfie e ohBAG METalMatoDS RASRY Ve unit.
on the first side wall so as to be rotatable around a third axis line extending parallel with the first
axis line, wherein the rotational body rotates in a second direction by the driving force received
by the passive unit,
wherein the detected body is installed so as to be returnably movable in a moving
direction parallel with the first axis line, and to maintain the position of the detected body
around the third axis line, and
wherein the rotational body has an inclined surface on which a contact part of the
detected body slides as the detected body moves from the first position to the third position,
wherein the inclined surface is tilted so as to be more apart from the first side wall as it goes

upsiream in the second direction.

[Claim 12]
The cartridge according to claim 11, wherein the rotational body has a parallel surface
extending continuously from the inclined surface upstream in the second direction and running

parallel with the first side wall.

[Claim 13]

The cartridge according to claim 11 or 12, further comprising a transmission gear for
transmitting the driving force received by the passive unit to the rotational body,

wherein the rotational body has a toothless portion formed on a portion of a
circumferential surface around the third axis line, and gear teeth formed on the remaining
portion other than the toothless portion of the circumferential surface, and

wherein the gear teeth are engaged with the transmission gear as the detected body

moves from the first position to the third position.
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[Claim 14]
The cartridge according to claim 11, 12, or 13, further comprising a pressing member

for pressing the detected body against the first side wall.

[Claim 15]

The cartridge according to claim 14, further comprising a boss extruding from the first
side wall and extending in the moving direction,

wherein the pressing member is a wire spring coiled around the boss and having one

end contact with the side of the detected body opposite to the first side wall.

{Claim 16]

The cartridge according to claim 14, wherein the first side wall has a side wall main
body and a cover so attached to the outer side of the side wall main body in the opposite
direction as to cover the detected body, and

wherein the pressing member is a coil spring interposed between the detected body and

the cover and being in contact with the detected body.

[Claim 17]

The cartridge according to one of claims 2 to 16, wherein the first side wall has a side
wall main body and a cover so attached to the outer side of the side wall main body in the
opposite direction as to cover the detected body, and

wherein the detected body is arranged within the cover when the detected body is in
the first and third positions, and the detected body is exposed from the cover when the detected

body is in the second position.

[Claim 18]

The cartridge according to one of claims 1 to 17, further comprising a developing roller
installed between the first and the second side walls so as to be rotatable around a fourth axis
line extending parallel with the first axis line at a distance, and to rotate by the driving force

received by the passive unit.

37



