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of a parf&in 6y ﬁ@@taaarsiwanusiit S8MEhg BF HGRINCEG i/ oAl s F’She s daws A%
parti cl esméd & thoaoRéls Bind eyl ayer being separated finely by passages forned
by the evamguiab @lanthidcti@NiniciSddbit Plotogrlph of the lslifics Bthd Bilor| coating Riybresd Whith Her ay,

t he seccomdaday gaticle arlo ABUiBEE JnQfidRBada)sf thi Butel BRiIng ta§erd tht em Siger Byravelddpath.
Figure 6 iBgueen7 & £edhedaticViedT d R00Rs-8echitrOdf Agy sigive Bf arldhfaguea8 fisoL perspectivél eiewut er
coat i ng Desigrated by thhi refrebdect’ S Garvddaryy ptdid. | A lgest auntbed iot becoiilatyephriizies téhere

suf f ace dfibetire om theequtec sarfaraty foary emough strfaee Sunhas| graveled pgth.cRyeprexdinpathé outdi gur e
7 i'S ‘a sedipgrigver ©n whichvhe fseqandanoeatticles 6'tarepdistiifutedfirpthe fam wha graveleddalti theeastagt | s a
per spect§siFancs kafreomihs; tongp enecthe) guierisaating fayerds incefiget f?%'%’e@(?ﬁ'd?&?'y" prgkagp sited. A
great ni@ids. thercleckic Shaaes of fi"Pipé’F'@% t°6°' ig pasilyjieaked. |Tl98t"6‘t'f“‘b FPS'FWEV gifbefoatingr f ace
to for m'aaef '6 'H" & fefial). i2ngq oagause i dh e uc@% 7% "svﬁegdgnebrhe

ik "taﬁ'é?“%* h é[i’ h "en
Form®t p@,ﬁgv%ﬁ% el 'ﬁ?‘&%g eﬁ‘?@ TR B, ?‘F e e e B e
outer cOal g% ,ﬁhetsri, AN 4Rl of PPl AR ok B Bkl S B
this, theShont bbbl L %;pénd e e b o PRIl The

vol une Iofidrabhyl Aok le¥s Mbn bH Gt Q@iéggiqs the upper limit of the film thickness of the ooating Iayer the

s0 conductive particle containing resin layer in the present invention has a high volume resistivity with respect
to metal, and therefore, if the thickness is too large, the intended effects are reduced. From this, the
thickness of the coating layer is not more than 30 um.

Inventors have confirmed the effects by comparing the amount of charge of the toner at the upper
portion on the thin layer of the developer and that of the bottom layer of the toner layer.

55 Figure 9 shows the difference of the amounts of charge between the white portion (the area of the
sleeve opposed to the background of the latent image) and the black portion (the area of the sleeve
opposed to the image portion of the latent image). The abscissa represents the position of the toner
coating, and the ordinate represents the difference in the charge amounts, that is:
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'layet is within a certain range because if the conductive sleeve is not
used with the insulating toner, the toner charge-up occurs macroscopically
with the result of reduction ok t(ﬁ%:, gfa@q density and in the 45 production
of the ghost inmage. Fromthis sr point, the volunme resistivity of of the
outer coating layer is preferably not nore than 103 ohmcm As regards the
t hi ckness of ‘the coating layer, the lower limt is determned in terns of
t he denmbdettrio thdrdoaiftematen@anyi + ehikaMesdnck @® t oner and t he secondary
particles. More particularly, the thickness thereof is preferably not |ess
t hah Owtere] @WIrid amalist of wgarctkege- he upper linit of the fil mthickness of the
coasi ng Itéyederstoducthal n the geratentipial eqyayras indicated binbrakienliegg. the shargef-yp oReri¥p t he
pr eserpresenfyierite battoinalayen of thgHones Icoatpg. rbigreas imihg 9"‘96?"?‘??“‘( gisthe presend invertis) | and
t her ef Gxamplej 4, therasmopniiof Yop eheegep-yp {ogey is signijficantly fpdudedy ong effects are reduced.
Fr om t hi & furhereembpgimen atthe Bﬂesﬁ"h'@"eeEP&tVY"h ‘1‘9 'E?d i'”s"“ B‘Pb §U“ﬁ'$r r].
| nvent ¥ ﬂ‘Pa?)%""l?B‘Hf‘PP%H’e f'ﬂ%p h Z% ﬁ:ﬁ Ing yftﬁcfbg nge of
the® o??é?'waf cqyag wa?f b & ;if“ (AL PBB oAy t hat
f the ? 8 ordﬁr to p}; her assur ﬁ{lw
ot -ga vgs m?yé 80 or e ouS It has
fteBGio24 €a of

di ffer 3 qi'[;om“"' s samﬁ,ﬁ; §ragB Qleh érm
t
the sl E}ee" Lot rmed ack goung he | atent | mgge gb t he bl ack

portJj on (the areg ‘of the sleeve opposed to the inage portlon of the | atent
|rrage)Exa;Ep,g5abSC| ssa represents the position of the toner coating, and the
ordi nateTepresents . the difference in the charge armunts that is: 9 EP
0 339 944 B1 Tri boel ectrlc charge difference ([err]/M = white QM- black
Q M where Q Mrt en°| reéu?n’”e' ctrarge.—5 TS 540 cu&{rét ood that in
th»;ﬁonventlor e$g19 W as indicated by broken lings 2 ar ged- up toner
are present in GaenbdtGANAUCARER75S B(Gw"tb@n§ﬂfb@b%§94"hc, 120Mepasias| i n t he

embodi nent of [t he pr ¢eaphitd (ShawaDetie Kebushikijkeishaqyapan) hd  AhtupRSOf t he
charged-up tonN&gém, ‘vhﬂémyiaicsﬂmhmy;ééﬁs&fe@d A Turther| sighesisent of the

pr esent i nventbi-er—wi desertbed—Hn—thi-s—errbott l:llL, or&a hite

par#tcles, which are eI ectr| cal I gond |ve i n °°8é geqs a Ier;gna%ol I d

e
| ubrici ty f”' Eae"i*ﬁ°9' "‘ "Y‘l"'? desery S| eeﬁtgf:aﬂ g
romber o F i ,zﬁe:. ‘,’."""El"a‘“ RS
partlc BHb € the

gc ' eﬁlg u;g? me c Sthe su fp%él %ad@%

gho 3 L&H&ﬁv Y)grg r}ergg IS%{ lrnbrg lt'l]uaﬁ il oYy r'\'ﬂ@ anfh ay}ep\ﬁ\és@éﬂfgde oh which
Con g r%écon are SR8 T B Rorrh 382 SRR rds. th thist dMbolimBM, the! Bro8uisacs ment .
It hasyBeehve g Mrﬂﬁgnédaﬁre 1bridfis U6346s RBREd bbby Menber has a very high

ghost 1| NBgeodwingadid dxem@d brams ehbivinn@Osi ti ve ghost image. 15 Exanple 5
Resi n: phenol resin 50 wt. parts

Car 9N Example@\DUCTEX 975 U B ( Col unbi an Car bon Japan) 12 wt. parts
gr aphi Te (Showa Denko Kabushi ki Kai sha, Japan) 13 wt. parts Diluent:

met hyl al cohol net hyl cel | osol ve 200 wt.parts 25 A further
enbodi ment i1l bF | BfeidgTedt: 'sbp?&,tma@@nmanﬁet | CloBWLA qal |y conductive
finpe particles na ect+ca Aeuet fine particles

made® of graphi t e h&ePerPRdbr | caﬁ?"‘?l‘éﬁTt'fP(@7%P§ di spe@os"&d’af‘?] li ght-curing

resin. The conduclive fine parlt 98P cont ai ning resl%R® has an average
vol une resistivit mlfemloz - 10-30e®hén cm and a th,aod«ﬁaﬁ&stetween 0.5-5
[err]. The size of—the—secondary partictes made of tie 30 conductive fine

I h h
part]cl esy, a“%sﬁ % ﬁeaeven&rgéj&%&swgs tﬁh\%@dlr;lienq’ r%@rbraeln B&Hrﬁgsqataeng,b avgfy, has a

surf‘gcgufﬁ) SHobainidh es are distributed in the ormof a

creL, 1 eDl
grav r a' J“ e{r nJRYEr mdda®r REiR SR ARe %’Lptﬁtg'ﬁarﬂ'ﬁ&'atfd HfpeBb e When
a nega héé?wﬂagé" Sv%vdnﬁng% ié RigleP tHah Gl corlenlichBiNEGloping RReled loléhinBgr 16vF naidigxanpl e
of thi SoRIFHRILERRthe nambdPsRRB kEtofdaly [@hicleS Hdving ShelpRELID size of BN thay | icPonand
ur etdgars the sGcaMs sm¥ft 41 oven if the secondary particles &8 hbQiistidliad 6:the form of GeNRlvEITEad 975 U
B as shown h Fiures|Bad 8. Thig isBaus€ the lubricant effect of the graphitd @ sathigh et the abbuntient :
acet onene fine particles attached to the suiélid ohthe spavelis redbced. It is fibled, §bveser, thatesgeh peastingnt | ng
ef f ect sayefhat hhgnberdgdide prejattiotsash theegrfacsdnédusathel firepatidesaiprixeht | al | y

suf fi ci erlt ordsi trihEeveythe esdiitien pidhe deyelarpddmaasdthensiae gf. the toner particles is preferably
ss small, and the volume average particle size is preferably not more than 9 um and not less than 4 um. The

reason is that the image sharpness is not so improved when a latent image in the density of 19 pel or 23.6
pel is produced, if the volume average particle size is more than 9 um; that if the volume average particle
size is less than 4 um, it is difficult to contain the magnetic particles such as magnetite in the resin with
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*Wth*the sl eeve having a coating | ayer made of resin in which fine graphite
particles are dispersed, the ghost inmage preventing effect is higher than

i n conventional devel opi ng sl eeyes e nder low hum dity conditions, even
i f the nunber of the secondary &grotf%lgggl%avi ng the particle size of not
nore than 1 micron 50 on the surface is small and even if the secondary

par ti cl Kbiig! 8ndiPls dticitltd BlobRd tﬁ&nﬁdﬂ&:cft&{em&fngtt%evoﬂmvﬁer i_heﬁiﬂnc@sslzgwms in

Fi gur esthéh 4 uh. betliss of BigEURRISE the plIRerkzAlBh bifPAissifidali®Cin £ o RBbL & fhe SO
hi gh t hasttick1B 168 ithe Gdvelblde siithihEiotBs higiclesuiad. t ached t 0 t he surface of the
sheeve i sAcodingad the prededt @hi, thh QeRIBIhg skbidlis ProvBowlOR thidgcvayddih s a
nunber wohtaihing @arporo patdiasoins povidibd the Sdliciriedt eolpcRils Byt e, thb RRe@AGHOEICANG Ihal €

m xed. dradugriciage depsity mgxiuctioe witineser aibltatiid 10 nheoffne tidner gheticlel efebed thaRcsurtdcB@f Si ze
of the theodryelogizg slderd, syedusedor ef erably 55 small, and the vol une average
particle Sk 4jsavy of ‘P? developing geviratusing the srfh&ﬁIZQtopgrna]uceﬂdamﬂt outez Twating) danerdo
[err]. b P &9E9 Q" P Jo3m gyer tcpptaining epaductiver i cradiclpss syghtas serbpmpartinleschavingean a

| at efft ﬂ"?ﬁagfe"aﬂ?'etsﬁé °H%9?§’P"!'?‘et¥f2° T§‘°p'é!fesd?°/1?3° ?EI’S Areferphle thatctesiresin fayerhes

vol ume B é‘fg@ ?‘?l’%ﬁ's@""glﬂéol S h%r"@"‘t‘:ﬁ'aﬂ’ag qEé igkpesstin 40 § 20 LRethglothe fipe

aver age™® picles i’ ef‘%"s? beLthe 3 he|s§°°6??“f Pﬂﬂ'ﬁs "[‘ﬁS’e obhe dit t he

magnet | € E%@p@n%o:? mer ol e%l lp n‘fe 'Z g Sovtng 0 339 944
rrf

Bl Stsabdol]du;:yvity 3 the! 4 r ecggl:g% yo‘f’e'ght g r é% 1E gre

vol ume AN o LRl i InG ‘t‘%‘ %pa,Jﬂo ’Pohéag"q

the pul vema@snbfarafméut&caaﬁg ay&@stas%owé n any event, the nunber Of fine
particles is larger in the devel oper suitable for the hi gh resol ution.

Accor digxgmp®7t he present invention, the devel oping sleeve is provided with
a iconductive resin layer 5 contai ni ng carbon particles for providing the
el ectrical conduct|V| ty. By this, the sleeve ghost and the gradual imge
density reducti W th duruuumuue to—tte—i irticles

attached to the es'f;@c dﬁN @ SRy |bg9C§JP e} A sl eeve of
the devel opi ng dqy,h&,e Je,{egg, EE gg(he" Soié er b as an outer
coat¥ng | ayer 6Lwaiich . iductive fine
particles_such as carbon partlcles havi ng an 10 average particle size of
appr oxi mal'@ tzc"E&ssr?éPi‘ﬁ Rpive resipfayey Gdorped on the cylipdripal bagediwas apxreximatalit 4 kme
resin |a i '"Ph Parglus & é“gvi'i? lfﬁ'é"“l’%§'i“§“f‘| )i figureof apd_having thgabgyprdessrped hat
the t hi lop% so as |f evaﬁs o) rprev:%r{l:u% o 't)t %‘Fdf:gﬁeus@%ggﬁﬂ;ﬁz?/éo"ﬁfaﬁﬂ'c&ﬂsé’g :%ﬁ ©
expose G t he
fine c rﬁgﬁl pgf the FL %F BAFePHeY ees"’l'snmﬂ%% %???@F%dgve B'"%f'ee%f"ag)
than 1.5 perble wit, 6RHBRmah cm?nsfag% Gt/ rQ,?efatc.l i EspofRdt A d fOf
the purf@eenisits 8 aawsCByrwe.én & f g%ﬁté 'fd? ov%g‘%j@ i Bréfelt Rfl 6@

| ayess Gigrdsind@s a cHyeXo llﬂ@b&m The bk Baris Bére uced:bg(pulv/ﬂr éﬁowgr'u idssifitation.

gr aphi te Vaiimd avefadB patiche Sizd B 6Lne ahd M8 nGrABY Wekibdien BAthd bﬂl(ﬁ’e% hatihly B %mee of
t he outaeérageQriticle Gizk @Y Adt nioe han 5.9 LMOYSt nfora tRan 80 %, 2Rl 8 Fbilime distribUie&!thed €S N
50 Wt . praitiess hddiag ienvolume Giabidd(BhHiXe 326 of (3D lossTihbi e RRIAO® rbB 3R than 1 RO TS .

par ;s Bhreuisrdositivelynabbrbgebleatbreo v braeretd mgtesse| thedBuddabibty and to stabilizeb he WhargeddtltheS 25
The 4ohiterien exigowpodifidesiliconadil edtedesilicais pgdel inthe anGouhtorf ABd bywéight cyl i ndri cal
base 7 wal8 azjopHentionahdievefoping sipeve hpving/& riee) stréapé wggmmaawlahmmongwethkﬁe itis

st r uct (fPEsidstod Mt ph '"Fli"%j'ﬂﬂ Byey iy formadopi thﬂgmﬁtﬁesuém\baadeslé«mq)férd g\ tesiraiqé, i

sl eeve %5%9965 Slestic ghamerof (the\finp, ArRicASS Nt Syiipient: Byihe casp atihe matal-plajed,surfacener
particl sleﬁ? 29e e’éFéeté’P?ybé'P‘”e%W%éest“ﬁ EiAp) syreortstee ghoes,daserbethcassidarhe
ghos? i g ‘@3? 8% It was confirmed that the production of the ghost

i mage was' GresMeYTPER o & PIRETE e b 9o B8hvent i onal devel opi ng sl eeve
made ofExgp'gggctlve metal. The toner used in this enbodi nent contains as a
maj or cofporent styrene acrylic copolymer material, and contains 90 parts
by wgi ght of magnetite for providing a magnetic property, 2 parts by wei ght

of 35 nigrosi me—ae—a—-eha-pg'e—eem—r-eu-mg_agem_—lhe.mner_p& icles are
produced by pull\i¥Pza]iRBprobgdN cl assification. The vql GRwtaetsr hge particle .

size is 6 [err], cames: | ooONDUCHEX 908i(Sdiimbie (Ca@bn Sbar) € [Pab Tt h@S| havi ng the
vol unme aver age particl QuraphiBECSPE (Mitkn KERUeR KSR Raishal ¢1 r4]Jwt par®0] nore than 20

% aad the vol TBiueieS rng‘e%, |C%Uluu the—part+ctres—tavimg—tte—vei une aver age
particle size of not |egs tzg Ailogd mcrons is not rmre?fshw? rél o The toner
is posi tivel y har geab. \I e 1‘ agner e[ norder to increase 'P? ?I Habi | i ty and

to stabilize the charge of the 40 toner, am no-nodified silicone oil-
treated silica is added in the amount of 0.8 % by weight. In a conventional
devel opi ng sl eeve having a netal surfjace roughened by sandbl asting or the
like, it is



*considered that an insulating layer is fornmed on the netal surface by an
oxidized film and therefore, the |eakage of the electric charge of the
fine particles is not suff|C|e 3% 9%2% case of the netal -plated surface,
Au- pl at ed :sl eeve al one exceptlongl § Yed good results. This fact
supports the above-descri bed consider- 45 ation by the inventors. Further

enbodi Megfis Bhting el RERMk the MBS irhdtINalMali la thisknslS BE SpRRithatePeadiR) the doiid Resi n:
phenol edisdiy bt 5.0x10° ohm.cm (measured by four probe method), 2fH e .suradé tedisdy BON3x10-3
CONDUGRRX. 900 ( Col unbi an Car bon Japan) 10 wt. parts graphite CSPE
(NLhon Kuieusneldfig Uphdrdtiis ésing iha )structu® ofFigurgsas argl Denduiewing the dewsidping sebveohol
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by fouke }brﬂ!ﬁb‘@s%%dr@@ mplednd the surface resistivity of 7.3x10-3 ohmi[err].
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pr everﬂhF’H vplum “"i‘sh 86 rcontam? nrﬁ

cle: avm volume av r S|ze
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t h€ t OdWekenv@m the dreduft] of cldige ¢f QtRctonet,Gind Eeltharp® bf th® negativhig chélghaBle finentotdnds nunber

~di st ri dpplokimatelp F25t U0y peastred inego toenpbnegt ttibnelevtdd measurament angthod wherpas|that ofithee  of

not nuogosititelyashargedble[fiee toher imrtd8 HO1g- Thix ie bedaase the Gsin johithe teaerjinorashaigeskle fhut i on,

of t hethe aegetive Ipelarith airerafigret the preductioneof dhecghagjdmaggrang drededyction 6f the imppe AYFEIY ess

t haes 1@thuse arp largenin dheese of Heinpaativelysbargpblefiongl- dabi | ity of t he toner and to

stabiliz h?’hé‘et'l‘i?ﬁ?]’e'\tﬁﬁfg@éb'e finegtongy b’y“"iﬂél Y ttheo fovalering: Fijpxe \}F ?:5’

sili cai;g%%P'Pl cfh§§h?ﬁ‘ é%ﬂg%@'e&)(ﬁ”t“'l’f’ pltogt-ard 'I’ﬁé 3%6‘?"§'fyl rﬁd% tn t h| s
negat i 8PNt féﬁ“ tr?fﬁe 1990 572000 sh caef%gqg M Ou PEvent i ng

Effgc :to % ow! Lﬁrerﬁ\ %W%l’\} mea re V\Dr eethan
t he S 'f"ﬁ" D?gtﬁé*"éesveo Sfei ﬁa% ég . 2h e ‘Io " 'een‘lt;»ﬁar& gl B8 07 o
on thegzp SMJEQ insth %yp&e%hl agagabl e
fine veI eélee@@ E ae’llnﬁlg | ﬁ Q/ w %9% th infige [BMR) aRd %eCQ{E&a'Fn%Qa and

it haspghR s ih WG firkial St 01 TTerence i n the amount of charge of the

tongy, aﬁﬁlent fﬂ@ urﬁé}ﬁfrsg&ngtﬁerédlﬁat RRGME to_Vx&I P4rticBS WEr8 adlcoatily MendvedRdim h8 surface

appr oxnms Gde\)blopi'&é de8¥d by GomBASY IS e | ddatingQayeP FRPABNparticled adige diid | dbricity,

NEeas ur gwbriyTRiving Sloavidesn@ssuhmal Andf conth2tiaameé Giaphith yaridiawg@aiatieel. As esditoner i s
+ 18 [ w6 rs{itage off thie SdeirBoplng Cshig@ee 8 thiing” &6 buterOdoating Sayleo Rantairiirg the peaplikeawagewmbl e t o

t he, negataminetep by e reisiy conffbere bath@silice insthgtoasl eedni afier 10000 shestg s printasage and t he
reduct i offhefinetdadon partptes pesfrsiblyyhagsthe whlyrhe aveage pastidecgizgeof 5 - 100 npaoreelye® 284 t he
negat i YeMgurnshavegembrrisle sineedf the\oppehitet Aediciae igaraieralily 0-2 h & yealihen the fne OP@mer i s

used, eatlifles gad fne\aearhi Fﬁ‘%“"gf werg asqddn ity acthe Bw%we E’x’%l @°t Joss fhﬁ host

i mage %‘Qé‘ﬁ*t ‘i"?f "'@f‘f9 ct WG'QWHE “le Q’f@‘t?:l%'hg‘fa %f []?:f R ?ft'?' fect
are no ‘h'zp% C f; |° f‘;" a"d sheet s
ar e %g e e L f;f,%:esfs"m% i ,,;%‘: . uﬁff‘, ﬁ‘""e re
sane IE e o) %Q Qﬁ%ie rggrq] h\és 6} h 30

fret al 5 veuchE@% Vi aemonqhé s mcawaﬁeng,tmsﬁﬁé b.g@efr y b&InErel8S by oun

Qé’-vﬁis ?S%Blrptﬁ@ﬁﬁci& i, EA0P 1Si-hikorids-Hpé 8snBudiVe detid @whit. conponent or silica
I N the-t QRE thelihe YWASUCRRIHaHEIBE fnd faAkleDYf sAnRBOME 2inB ncSdtie AERIs Bfe vedt.
devel opi ng 16! ReHAindAicdd Yastes b WlicHthe \Gutt dd@tingl 1aydr 1886rmed Iesurthdaahdrédh G@y €ensi ty
and t helagHresdd vyrspigbicdd rams 10t it May kivé @ehodiiesraae. as in the initial state. 35
Then, t hesifsredntoadrsthe abisinabitiondn as usable irf thisdnvieatioa.r Thptis t the presentuaventiamts e
easiss y usablani® Onot ook thé enes uorfipmoent oiagtdtie dedwalapbro it rejpoSdne ecpepdngntconimggreting i N
t he codévwewpprl ayer graphite particles having solid lubricity, particularly,
havi ng clAsedpegybod: egoording tg dhref eresent inyegtionc tha diuideliilie off the devglopgs onttes gryploreg| es
wer e afHeig member spigase simprpyed. ang therglore. e consumefion effigipnicy of tq dexjieperduiag, ey an
outer coating |ayer containing the graphite was not
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contam nated by the resin conmponent or the silica in the toner even after
10,000 sheets were printed. 40 The fine carbon particles preferably
have the vol une average particle size of .5 - 100 nanonetres, and the vol une
average particle size of the gr%pg g E‘ﬁéi' cles is preferably 0.5 - 10
[err]. When the fine carbon par I3 fine graphite particles were used
in mxture as the fine conductive particles, not |ess than 40 % and not

nor e tdaadlopHg dperationi€ ingilobsedfantl iR reVersalNds 1R Bigihd) Fropai ioBthe teveldBer G proRAteWAS

f ur t heuspseitiag plobiyctiarost e fogAl badigrotrihyltherBversely&hatgddgbter.r ati 0 of the fine
conduct | Wil tetimehm Hab loeentestiied vath refarefioeto aked stciaes idiseipsed Teretn) ittif1@otbi nder
r esi n dogfined to the detpilsesetiodin bnd this 4pplic&ind is ifténdbd® coes isuchoamficatiens or icBangexoas| ar ge,
t he s sundyarome ittio the scarg of tharftieving cainds.i f it is too small, the nmechani cal
strength of the coating layer is reduced to becone unswtabl e to the

devel dJPIAY sl eeve. As for the resin binder, heat curing resin such as

pol yst rene butyral, VI 23/ chl or| de - VI acetate and PMVA, ul traviol et

F‘%?Fté“c' é‘?agﬁ“gﬂp’ {593 ner such as casel n,

%Eér éigg : mo;zag ?VFE‘:: t:Ieve er car |n (gtgar éeéqge??p% Cﬁm?ﬁn wg an
ar e ele oéBfr‘ E ntg n{a e wrP\%rel gvel $rh membar ( oele ncal pe
conducti Yha r tde p r, r_?C 4 ?jj O¥ r&e %’Emﬁ%& hgusactzsseél

particl eg, stal nI ess ste s are usab

cyl jgndri Qﬁ!l cHEHG mlenidBr Mﬁs%ﬁbvfd@@wﬂ%n%ute? ?ér (é}%f ta@M Flatehist uf Wﬁlmmoh Bﬁ'hééér f ace
t her eof gRygrhghitdpatdestafeedidpddedy spherical grains, or it nmay have a snooth
surface. As for the toner, the non-magnetic toner is usable in this

i nventa’.on.devamtngiasparénts@cwrmtclainnuanmémmbnﬁinlj{a usable with not only the
one conperreguating greberc(2H év edguptg b utickadss ®f @nieyet ofrhe rdemdiopan bn I3id RIeYeloper

deval operarryig nibeber (Bhlea, thidmessrsihialiey thao anfidmym cgaaice batwaen tsaid developa carrying

f | ui dabi memperd) anth thedrpags|bepring mermberH®: advel oper carrying nmenber surface is

i pr ov ed Yolasrisauire (@ Fias&;5) fan epridngsudgyelipring keids otidoe tespidodeveloner chavial opmberdur i ng
the 12 (®EP 0 339 944 Bl devel opi ng operation is increased, and the

rever sal of t he char% ngrﬁ%r operty of the devel o&er i.S prevented, thus
redficih dB Bgﬁ?é PTG BRI heerlies\A8 2lunaling. Hias yleset oner .
Vhi | e t hE PINVERIPEReHTNEY BETR &scri bed wit h reference to the structures

di scl opeq, tassa%ttr@c%tmo{'&tm SORhdGed bid GorbdbCsoiEh B w%piSc phakab vo.a“é*togta

appl i cat Id%ht’ﬁ SVer  such or changes
cong Wi thin e scope of he fol |l owi ng cI al m; Clains 1. A devel opi ng

appar . Usn faBparfl@V &c68ing Yo 8y Sb&finh Lrink ldhBreln R devdidHeO Sarry @ Tibe: @?tnba-o

a novabl elestfish SHaRkes HB bR B REtRlve(palth.OT Carrying one conponen

devel oper (4) to a devel oping zone (D) ere sai d devel oper carryi ng nenber
(8) iss. op@@qﬂdatasmcedadmmgmrbemne@a the 68velbper tontdiRInegalively tHa@eibEhydrophobic

el estrossisdai c | atent inmage, wherein the devel oper carrying nmenber (18)

triboelectrically charges the one conponent devel oper (4) to a polarity for

- devel Opi Ay apdatatus ateording tagepreasting alaime wheseindthe develoger contdins toner magtictds bavingyai ng

- menber ( &lunesavgiage pficlp sifetoh4aB Mout er | ayer (6) of resin material i n whi ch
carbon particles and graphite particles are dispersed. 2. A devel oping
app¥r &t us" SERAANT 47601100 &9 Ay rRraceding, Fleife phestitrSPirdtionty walght.« theenarbag P er (2)

f or reguF’é‘t?’?‘Rj"t%tp"t les i o gesigpmalipriplds, L 20'f the devel oper on said devel oper 20
Ca.”y' aratus(acéorél g‘ahhl Ck esslaf?nm r the f m ¢ e anc es%etwe :
sai d ev arQ SJ} n$t e%c rbo le 3%3?? graphiie ’areand :

vol,tsage EQHJrQe@. o ras ;ng;;‘.at il ? 928 o‘faFa eto said
devel oper carrying menber (8). 25 3 An appar at us accor d| ng to cI aim 2,

wher ei . 3R1gpdtihd 8L6aRGUS @y &%ledﬂ'apéldlrﬁswlﬁl:bmaihg RbARG 1e k3R VothdeABRmle0 Sai d
devel opereskity Bi 1083 8 n.dn® . An apparatus according to claim 2,

wherein said voltage source (9) applies a DC bias voltage to said deveI oper
car soy i 11g Anepaeskus aBgordirdo Dlaim\ID, AfkdE fb USatiCIBRF RdsiGhitaes3dY 0.9 (e3pamh.ng cl ai m

wherein said devel oper carrying nmenber (8) tribo- electrically charges the
devel o¥2eAn appagtysegedrdingetozol areceding ofim, Avherip pasuddcs f seticdpvelopeg cdnying Ing@imbers,

wher ei n  (8heoathswith dppequier mer 46) issanddrsted e blyrasvh @erjeesbl e hydr ophobi c 35

silica. 7. An apparatus according to any preceding claim wherein the

dev@l cﬁ?é?"‘%ﬁ't“& #is toner particles having a

1. “Entwickiungsgerdt zum Entwrckeln einer latenten elektrostatischen Abbildung, mit:
einem bewegbaren Entwicklerlibertragungs-Bauelement (8) zum Ubertragen von Einkomponenten-
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*vol une average particle size of 4 - 9 [err]. 40 8. An apparatus according

par i1 2re and. graphito parti ol o5t tne. resi n nat ort al NHEARERRFRAN AN

appar at us according to any prece®h RGP B wherein the*coht ent "of *t hé
graphite particles is not |less than 40% and not nore than 90% of wei ght of
the car BQuRRY bderiGivis ir@%gsédhﬁtd%eargﬁirstapof%rﬁgk 0 oftRe develoStr BPGEERAY, ' N
the resiyds B pRductibi of the oGy RaEGHR 1 4heE ﬁf@%wf?r _eceapéng %{vg' m

wher ei n t enils QR inAhtidrAR" boBi SeddRbed Wath 36IBreN3| 1 S1@stred idbidséd PbrehOn % bt 102
R cM céiffinelilio thBMieRISHE Rkth SnEHE ApElicABn TsGntérldad 1) cbidr sih MoBiichtibrid@r ERALIsS

| ayers hamy soniewidisniesstomslof theTollbwingéaih&r r| . 12. An apparatus according to any
preceding claim wherein a surface of said devel oper carrying nenber (8)
coated Widms t he outer |ayer (6) is sandblasted by abrasive particles. 55
Pat ent ansprl che 1. Entw ckl ungsgerdt zum Entw ckel n einer |atenten

el ekt r 034 ot deyelpping spbdvitiiandpyelening:an electeontatisdateng inmg® gomprising:

Ent wi'e k| erdUnereblp sgvpieger- @avied mambrr ) & camyinoCive compegent devalerdEi (ke apsierriopinen- 13
EP 0 339 g&ae,@iwa%éﬁ'eggwgggg‘éwwq BPmies (8) jrcerpessd ¢ aniifage braringepemen ) &F t he
char gi ng @6 'égri'z efpeirasiptic imsge rwhprein dhe dovalpray carpingsmenehar, £18h tibpalestigaly i on
of the fo FAEK Y SINBCEY derpiorprldde @ aplgritindeyeiepinadirdtent {paop<hprpcterisefliBnt i on
has been cri bed wi.th reference . to the structures disclosed herein, it is
not dbnf i il °f’%}[§@’§f;g2§{a$j gjg;gggg P PrPRh 5 8 BEB e P SR BFEER 1 o
cover such noaiTi afl ons. oroC anges as 5 may cone within the scope of the
fol | ow BY £hRbiBBing dpbatiPactordify 4R PRIAG BRRRLAL us for devel opi ng an .

el ect r ost af fequiatRb b TS For rbdqiditg 2 tiktnest Qf a tayel of THY MBlefopBlCY L AP Bhvelopd: T Yi NY
Menbes ( 8)calfig heHidey (8 LRikneRIRHAIRE tHan 8 SW AP Ebardnéd bdikbeR sHEYALIBRY BlryihgNE
(DT/V\,here rfomiber @PaAa lteAMEgeQREAnY IntehbsmbaG (8) is opposed to an inmage bearing
menber ( 1)vokdage seurder (9. Figh 3-8) Gor@bfiitg Hadvabping tiatvee t'RdIevadper @hriing MBmber

devel oper @®arryi ng nenber (18) triboelectrically charges the one conponent
devel oper (4) to a polarity for developing the |atent inmage, characterised
i n that 3. ¥ apparatgsaacdording toydlainy 2meheisbr sa(dBloltdgs spurev(E)kediiesiat laltepratiggLibiss! voitagy er

(6) of redf sricdavelenentaniying wiember Bar bon particles and graphite particles are
di spersed. 2. A devel opi ng apparatus according to claim1, further

conpri sfnd™ a&"‘i“@@i’f’&?’F'ﬁ%‘%ﬁm@r whepgin paig voltage foe(eq (9harpliesty Rk hies ¥oltege 1g shidy er

of the deVEYPETEBYNEArEe&el oper 20 carrying nember (8) to a

t hi cRhess Asmal | er than a m ni num cl earance between said devel oger carrying
nenber %‘8) I"aT?Bi:?tH:ea %t?)é'yr Frﬁgdﬁg. o} wgi'?'," SHA FXRPEaFE YD BPRRer (®) trikg- g
3-5) for applyihg oasvEPEPHJC B R ISP e to sai d devel oper carrying
menber %.8)An a%éeiratgk adgﬂdiﬁgf)gaé‘la@rﬁ E'vﬁswr%‘?egﬂﬁéjb&gl p%epc&\kaﬁils% iv ngugrglarﬁle%ahrgph\é&u age
sourgg (9gapples an al ternating bias Vol age 10 sal dev ?opery carrying
menber . 4. An apparatus according to claim2, wherein said voltage

sour ce £.9)anappidnRacsordily 1B iafBprdlih@ESim! Whersi tho SERYIEHoPRRtainS BhbnHaRiBledRlAGE (8) -
30 5. An appms alokhge parEd o4t O ualy precedi ng claim wherein said devel oper
carrying nenber (8) tribo- electrically charges the devel oper to a negative
pol ame t §.. A5.apparatasdiecredingl s ayquécddingcliin, eheddimhb ratid T vadight, bhe davel SiaRles

cont ai ns reedarephite bariicidsas the adsinandtyidriophei ¢ 35 silica. 7. An apparatus
according to any preceding claim wherein the devel oper contains toner
particl &s Apppariusacoasdingio apy/ereepdiag plaim; wesrein ¢ gantent of the graphifecpartitles ig@ot I@s  An
appar at us B 9rgrdgnot Froenthan, P of pight of Hierprrbom earidles, adche arephite parjiciescarght

of tHe car¥BHsYdR thp &asedmaigial gr aphite particles to the resin material is 1:4
-2:1. 9 n aggar atus according to an}/ pr ecedi ng claim wherein the content
of the & 4BPH: a‘p%m"qw 40 PV RgEeding S HHRreGYR SRRENh BYr F67 8" YRN° 90D S

wei ght of ‘The ¢&r bon °p rT"%s, and the graphite particles are 45

di SP&s S‘?‘Ej P!n'lp[gaba?usra%&}r&?ngmg%@i” R)I wherein the coating layer has a thickness of 0.5 to 30 um.

12. An apparatus according to any preceding claim, wherein a surface of said developer carrying member
(8) coated with the outer layer (6) is sandblasted by abrasive particles.

55 Patentanspriiche

1. Entwicklungsgerdt zum Entwickeln einer latenten elektrostatischen Abbildung, mit:
einem bewegbaren Entwicklerliberiragungs-Bauelement (8) zum Ubertragen von Einkomponenten-
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*10. An apparatus according to any preceding claim wherein the coat]i ng

| ayer has an average volume resistivity of 10-3 to 1024

appar at'us according to claim 1QP ovgagrggh%t he coating | mmlﬂ,M|ﬂ" m””llﬁss
of 0.5 1to 30 [err]. 12. An apparat’us "according to any precedl g tlaim*
wherein a surface of said devel oper carrying nenber (8) coated with the
outer | agrwicki&) ) & erRNeEldlidih@ord DR MRS ERwRRG b GTngs-BaueRRMBAL @NsHdkt 1 | che
1. Entw etdingaggendén Bduslemsit () GHe UBerRigaR Horl dMKk@SHAENGH eisﬁtsmﬁua&dng GhRA-

Abbi | dung@berlisigt, :wobéiness Erava@ame® agubiitBiudidchadt i(1B8 doh SEkBESonBiRsHEnBRdkRE r§8) zum
ORgr t r agbungveektristhnud Bipe Peladtiinum 1BhtwickelEldeQaB3 36 BBElidiBly aufiidt, dadurch gekenn- I

L 1s 1 Eeichmetkle®r (4) in eine Entw cklungszone (D), wo das

Ent wi ckl er wdaeiberiregungpsBaBeleradnt (82 mitneiney SiBasennass Henimatedal rigstehenadrmnshbicht (6)

Bauel eneMersehan istz indeCnblenstoffgartiketind Gedpbilpantiet vaateiltsiotheh | at ent en Abbi | dung
gegen- uQperliegt, wobei das Entw cklerUbertragungs-Bauel ement (18) den

Ei nkorﬁsoﬁ@tmcﬁwlgﬂ?ﬁm%“eﬁ"sqf@‘ YRitBGE&litekt ri sch auf eine Polaritat zum

Ent %i ckel, n ed@f“ ﬁﬁQL@?{P"é'ﬁ'e‘Rﬁ'lS|(F’dﬁ F'I%d der Bigh9r eiRerg ERtwigersaicht auf degy chnet

daB: das® g s' BalgEem P Kalper Al ‘%AWP‘%%TCB?W al

best ehend&h’ rgﬁ’ parl;ﬁun g\s/ g'“‘g ﬁ'g dd‘i %eg“%?gﬁﬁiil é}‘gﬂsa QH%M? ‘%ﬁgi

G aphi t EiP h “F
aloeI hpELMC l?LE()‘% ueﬁ:ln@ r(n” Regul :Me(r:baﬂgl Zmeant (2) zum Regﬂl i eren der

Di cKe i pgsi Aﬁéﬂr&naqmbs.%mﬁu.k Sﬂ%ﬁ%u heC) A@@%&@L&@&%g&nﬁgﬁg% ggent (8)

auf ei neghivie &ub&ltaeu L BhRRMmeR ! abRlegt W stand zw sc

Ent wi ckl er Obertragungs- Bauel enent § und dem abbi‘l dungst r agenden

Bauel emeBéra( demidss hasptubiel 26 vtk dﬁaarareuaﬂaaﬁuagéqh&e(@ cifid GiieicRvorsparhtiig Abiggen

einer EnEnwickérigayaigspasRmeg (8 angdrgt viial W ckl er Uber t r agungs- Bauel enent (8).

15“5 Gerat gemaB Anspruch 2, wobei durch die Spannungsquelle (9) eine

al t er rfi. e Geritigenii pippa nenmgeraeheuhm ARspriche; wbissi tiscHntwickigtibeBagbagscHaadiamint (6)3)

angel egt de Entivickler reBengseloigrspiaddf sinsmgetyh PAerititaisint. dur ch di e Spannungsquel | e

(9) eine deichvorspannung an das Entw ckl er~bertragungs- Bauel enent (8)

ang¥®| gt Gat apmas Ansparech b, wpbehe® Refwickler erartiviagiadearepdivdmphobes/Milspentiiite, wobei das

Ent wi ckl er Qber tr agungs- Bauel enent (8) den Entw ckl er reibungsel ektrisch auf

“eine ﬁeg&?’?b%""ﬁgle&?ef“t%{a{ oherochenden Aasprighe, C%’P%\tdegé?f’ﬁ'ﬁ"‘?f\n"é’ eipnthiii s der
Ent wi ckI gipe ?Hé5%&Y‘\F"‘&&P?%%%&P&@“%W%’ﬁﬂb%%"em RIS O&M PR, 7. Gerat genSB

ei nem péem%ge e den Ans rlc

ent Ralt h@ ﬁ,dq;r%g't Hu eléég‘h earzm ena;;): f}” %e"f?@e'gﬂ? En}g%&h@t@s Igg{qﬂ"g'ésf" 'If’%ge von

4 bis 9 Um €i ném der vor her gehenden AnsprUche
wobei ﬂaée@a&nﬁmgﬁe&%ﬁw ewo%rm memmw% it bl &bniiDkeFnRRehRRY L1 kel
el SR AIIA-S8S VEHLITSLO D L SR

Ans;pr Uc hgarzvB&iRi vedaif sibit ei | an Graphi tpartl keI n ni cht geringer a s 40% und

nicht mehr als 90 % des Gew chts der Kohl enstoffpartikel ist, und die

G aphitopasrii dealas ielierd Sler vorhetgalicadnt Akpradhe \wadbbicdid BesBhidhiling dfden @?dh@&hniﬁl(%mB ei nem

der -vor hepegiédeherimchdargriderdtaad vorDIDe biglic2 OB@B/IHat ht Ung -ei nen

dur chschnittlichen spezifischen Durchgangsw derstand von 10-3 bis 102
mﬁcn'ﬂhﬁ?fat gbnaB AdspruCle i G volppi die Besthishiumg ine Ditke wolfei bisi30aunBe.chi cht ung ei ne

Dicke von 0.5 bis 30 Unmhat. 12. Gerat genmaB ei nem der vorgehenden

Anspr J@h8erat\gamuif ejnpm cleryorgehendert Anspilicheg wpbeh eimse Fléighe Jet it Ifer §uBgrerhBehichii (Bht et en

Ent wi ckl BsoieetenFatickleriperiiaguagsiBiavelamenigy By dhreftabsehlsiiende Parieliesndugstiehikist

sandg %@%@ i st. 45 Revendicatlons 1. Appareil de devel oppenent pour |e

deveI ﬁ% s une | mage | at ent e el ectrostati que conpr enant un 461ment

gg\t/);: §pl(3§- S. ég O';ntentdgurg velo 8 n? téﬂér%ugﬁel ggl?;lggg%{qt d na §e de
%e

transpor tq, \é@ Mﬁ (S)ured t @P&Ot to ose
d' i gege APPérelCainagd pipid tr deTHHge ididn f'enékﬁ:trgétﬁi b, PE&rREn F%S?] tr. n t (8)
de transpsbibpddRud bRRPal %Io@d&l&hd Q:Z‘%ﬂé chdlgd] l&ﬂﬂ@J %Uune an{é” rge
t ri bo6l eadvelospément dd Nehadk®ith, lcrafiéiidt e @eqi,@ve? oppenent de i mage I at ent e,
car act eri sGedBiéa@ntqis@randperl(8) ot rdAiRIline d6uchd SMEHIPGE 18) G'Gde ﬁﬁﬁe dlaqudiididen: couche
ext 6ri eutigpe(sBys dbs parécuies Sib bebala BiSdek particdles e §aptitedi Sper sees des particul es de
cardsone et des particules de graphite..
2, Appareil de développement suivant la revendication 1, comprenant en outre :
un éiément de régulation (2) pour la régulation de I'épaisseur de la couche du développateur sur
ledit élément (8) de transport de développateur & une valeur inférieure & un espace minimal entre ledit
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*55 2: Appareil de d6vel oppenent suivant |a revendication 1, conprenant en
outre: un elenent de regulation (2) pour la regulation de |'epaisseur de |la
couche ‘du d~vel oppat eur sur | edit 6el nent {8) de transport de d6vel oppat eur
a une valeur infdrieure a un esgEc®3M PAR! entre ledit 14 EP 0339 944
Bl 6l 6ment de transport de devel oppateur (8) et |'el6nent porteur d'inage
(1) et ungs 3QtieGndbr iEARbIGIbatot (8)fek PdiRRt pirstl dRMMYE (#) ; @PPI I cation d' une
tension de pgfeagohrﬁéﬁé RRsice ok @-‘3)) pdiF %Bﬁca@ﬂ@'mgm potaRsatichead deddlsor t
de devel opRakiaLdit SRmedt (8YHRARAPLI dSHv¥iBdtatelrd T €VeNndi cation 2, dans lequel la
s@urce de tension (9) applique une tension alternative de polarisation

audi ts 6l36Nphrei( Kivadlda loventicdion 2, daves I6lRYIAA SH0RA LS téhsion49) apfiinay Wik ltlensibh al@tivb a
revendi catdequladsatighadit diénpnels) dectraBspdit a€ déleloppatesd on (9) appl i que une tension
de pol arisation en courant continu audit 6l 6nment (8) de transport de

d6vel oppatAppareil Jfvabt laApypadicition 8.udans fequdl ' lanerrapude osIUE) elpliquecune riehsioaide ons
pr 6cedent em|arisitionsen| covrend koritinGiuditélément (8) te tianspatirde dékslodi@leut. oppat eur ( 8)

appl i‘que au devel oppat eur une charge triboel ectrique a une polarite

negati v&. Aparpihpivert; lunesquelranque des reeapdindipRsarrécsentss, daah sayebiflrment o transport

d6vel oppatdeéveicptious () arpliays:pu dévelopratayy e shrenEbeélsctriaue agie golarté nfgste.char g6e
négati venent. 7. Appareil suivant |'une quglcon ue des revengicatiogi

pr 6cedefit e’é",parﬁ'é_ﬁ%“’ag%ﬁqlﬁfé‘fe“‘i’f‘éa“%9'e‘1’38f)be&l"ﬂd? dRVSIPPRARE U 57 SR IR B oner
ayant®un dROYYARYSYE UASFGFHI® %Y en de particules de 4 a 9 jm 20 a

: Appar el I7. Sklp! Xrgipts i\llalrllp‘?ungur?ul &9&1 é’%eQ%veEo‘?ééE&Q'p‘?@cie&e%gp&gn? 9&&]@&; ed%vel%&&r
! eque! I'e (,ro PJ parﬁ&leggé {iﬁera &émpé}&&éu‘él& Iﬁrﬁiqgﬁn% &ﬁic@l&s $3 Qﬁrnt' cules de
graphite a la rbsine va de 1:4 a 2:1. 9. Apparel’l suitvant |'une quel conque
de§ rpvendigpabi SRRnLAS GEEIARRS  dosl AVENACBEIMS brabdiestbs? BbdstiGuBiSe Rabbért, GHpBias,de
gr aphi te egk phfiduics A6 B4rbdAb bEded pailculés @b giapHite JUDBEihcRlAd8 13 2% % en poi ds des
particul es de carbone, et 25 | es particul es de graphite sont dispersees
dans | a9r esgpaeil sub@nt I'MiBdrique titis t@Biididatidns précitentes) B ®qoke & quankerud ipariituledns
pr 6¢c6dent eds, grabhitsest emUtiérielra 2040186 leenod supdeiputd 260 Praamtpoids Sesquidiculesalerceboret étvi t e
vol unsque npyeeticnies dbegririteBsoat diparsédsmisnsdaésiB® 11. Appareil suivant |a
revendi cation 10, dans |l equel |a couche de revetenent a une 6pai sseur de
0,5 a 300] Agpereil suivanilivae gidiconaye\dgn revpndigations) aepddamen, dang desupl dey eqvahec g Touites
pr 6cedent egent gepside|uae)geiptivighwlugique overaede 10 2ad¢fohp8IM-de transport de
devel oppat eur revetue avec | a couche exterieure (6) est squm se a _un %5
sabl a@ge 1b.alpppar§% SLbVQPttl? E’emngg:atgbilgtaaqlselgqqeue c%hasq? revEtement a une épaisseur de 0,5 4 3

um.

-

12. Appareil suivant l'une quelconque des revendications précédentes, dans lequel une surface de
'élément (8) de transport de développateur revétue avec la couche extérieure (6) est soumise & un
35 sablage par des particules abrasives.
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