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particle di Sthepmsentimenen igcludethese spld undepthe rad¢ nbyemanyncbﬁlou Coul ter counter
in the present Invention, 45 while it ggy be-neasured in various nmanners.
Coul ter counter Mdel TA-I1 (available fromCoulter Electronics Inc.) is
used as an instrunent for neas- urenent, to-whicch an interface (avail able
;from Ni kkaki - K. K.) for providing-a nunber - basi s distri bution, and a
fvol une-basis distribution and a" per sonal conputeér ‘CX-1 (avai I able from
Canon K. K) are connected. For neasurenent, a 1 % NaCl aqueous sol ution as




‘is.subjected to a dispersion treat ment for about 1 - 3 minutes by neans of
an ul trasonic disperser, and then subjected to measurenment of particle size
distribution in the range of 2 - 40gpesysepeBby using the above- 55

menti oned Coul ter counter Model. TA-11 with a 100 micron-aperture to obtain
a volune-basis distribution and. a nunber-basis distribution. Formthe
results of the vol unme- barErROSIEtri buti on and nunmbero basi s distribution,
parameters characterizing the magnetic toner of the present invention nmay
be obtained. In the presen{NippentAen¢siheCaslie RO%sity of the magnetic
devel opeg conprising a nmagnetic toner (sub- 11 EP 0 395 026 B1
stantially equal to the true density of. the rragne3tq0c toner) may preferably
be 1.45 - 1.8 g/[err], nore preferably 1.55 - C{Béf/[err] When the true
density is In such a range, the magnetic toner a ding to the present in-_
vention having a specific particle size distributj,on functi ons nost
effectively in view of high inmage quality and stability in successive use.

5 ° If the true density of the magnetic t oner q@rddec! es is smaller than
1. 45, the weight of the particle per.se is too |ight and there tend to
occur reversal fog, and deformation.of thin lines, scattering and
deterioration in re- solution because an excess ofMQX)r&Qr particles are
attached®to the latent inmage. On the other hand, the true density of the
magnetic toner is |arger than 1.8, there occurs arFQKTan’e wherein the i mage
density is low, thin |Iine errupted, and the sharpness is |acking.
Fur.ther, because the nagn Fl c f'gr;' e becomes rel ati e§y 10 strong in such a
case, eggs of the toner par eyliable to b gt hened or converted
|nt5\§/a branched form As a Belcgtl??t% %tg’he i mage qual i éy I's disturbed In the
devel opment of a |atent inmage, whereby a coarse irngge;4s liable to occur.

In the present invention, the true density of the nmagnetic toner Is
measured in the foll ow ng manner which can sinply ggoyi de an accurate val ue
in the measurenent of fine powder, while the true density can be neas- 15
ured in some manners. There are provided a cylindeEH-6 stainless steel

havi ng an inside dianmeter of 1 Om and a | ength of about 5cm and a disk
(A) having an outside di a¥@c&erofiD¥hout 10nm and a¥HeQ ght of about 5nm and
v a piston (B) having an outsi 91 dianeter about 10 nmm and a | ength of about
g8cm whith are capable of bdi AGTERGSHEPIERCURBE LY i Bt the cylinder. 20

In the neasurenent, the disk (A) is first dlsposedb]oit%l%]he bottom of the -
cylinder;and about 1 g of a sanple to be neasured arged In the.
cylinder, and the piston (B) is gently pushed intoptfp cylinder. Then, a
force of,;400 Kg/[err] Is applied to the piston by means of a hydraulic
press, and the sanple is presséd for 5 min. The wepghy (W)) of thus pressed
sanple is. measured and the diameter (D cn) and the height (L cnm) thereof
are. neasured by neans of De(riFdmengtidicaBased on such neasurenent, the true
dersity may be cal cuI ated ac- 25 cording to the follow ng forrrula True
density «g/[err]) = W([err]tPqwe@Qdrning) Corlorder to obtain better

devel opi ng characterlstlcs t he magnetic toner of the present invention may
pre- ferably have the foll d?ﬁ”rﬁj’]nagnetl c characteristics: a residual

magneti zation [err] of 1 - W%r&rg preferably 2 - 4.5 enu/g; a
saturation magnetization [er¥ 0 enu/g, nore preferably 20 - 40
emu/g; #hd a coercive 30 force Hc of 20 - 100 Ce, nore preferably 40 - 100
Ce parti cul ar Py theotheehang inordentoprofycesilica powdey o hedigerp the prespat invegliondirpugh thedvehyy
be measur ecPPfiEfeYarious PEAGPREPS known herelpfaremay he aRlipd FYf grample. decqrpgsition of sﬂ%'mlﬁl"t’ﬂﬂ%r
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;acid resin, acrylic resin, nmethacrylic r esi n,



polyvinyl acetate, silicone resin, polyesterresin, polyurethane, polyam de
resin, furan resin, epoxy resin, Xxylene resin, polyvinylbutyral, terpene-
resin, coumarone-indene resin and pEPOMEMREBIesin. In a hot pressure roller
fixing systemusing substantially no oil application, serious problens are
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be used | n anchoiticalintreatdd vith a silind coupling ugent difd syth@h engarid sjlicéh. cdmpouid shbwitajEandys

wi th, respect t Spetifi§examplepeftitesilape coupling\agent Lisedion theydrodhonilinaimpartingsreatenefiti mayrirg
system & kreiwder hptameibyldisilezane, tinathyjsitans Jrmethylahioroisilage; triyethyletrenysilpre, digetyldichloro-
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acet ate copﬁ%ﬁ’%"m " E’g\ et “an
prene COQ{ isiloxa r égam hyifils e.al hen |s

magneti c tone '%w is brfel d{gs & Ldy ﬁ' E a charge
control | e my’ es,.. [lp,gg mm iya 1@ ikﬂ e%ig M
or may be migiendidiids fordol i éh.ln‘é AT eﬂa .%ff
charge cont reiéh Kfdone dil chioRpRensi SHiBhEoil o %dﬁuaé J.evo.l MQ oftt;h:%b resent
amount  c@s I AR, SiBorle Bilshadhi bRlriadindbht 54 PoIE BHduPsudfasibf deo nfduw Rinbthrefetrid.
the present | nvi/dideRouplilg dgdnt RS reflaBly b&ude fdr B4tmaH: Ml lamdt &11€ sBat. BEHELmore
between the heagrhtiycs -B10t. perts] pet 00 iaLaltO b stedkinepowdehar ge. As a result, when

t he char ge contnrtid présentlirentd e thel silicbrie @il pr iR 6t vatnidth ma{) prefetabii bé G¥ad for treduaent in an
possi bl e t o dmenttiobt - A5whphrfts) mbre prefeoably@— et potsebr §AVE.IpatNE kil @EPAP@IdEOWhebIbel
mut ual cé&pearwantiotthe reatingzagentisctporgmall chuiidity yesistarice Isanoksubstantially ippmyved s a9 taieevide o
enhance t he subsigptially ﬁlalsme,ﬁesurnethetwmv ied anly by theisilanes eqypling agent tesatment; 4nd thersicafine
i nvention rrEP)?W%a%Fmi‘? ?‘P’\?él‘%ﬂ'%‘?’ﬂi‘r’%‘@lﬁ&!@"@!‘P&r‘g‘@‘eéwiﬁ‘éjma@gemgh-qpﬁ"éffaéﬂ'fé@}“t
exanpl es of ® H%°’1‘?é’§9rt B the ampunt of dhetiteating pgantie tog lapaer agplomeyates of pig? fipheqwderas de
nmetal conpl exes. or salts of nonoazo ‘dyegg and netal conplex or salts of
salicylic acid, alkylsalicylic acid, -dialkylsalicylic acid 25  or
naphthoic acid. It |Is preferred: that 't he above-nentioned charge controller
whi ch does not function as a binder resin is uséd i'n the formof fine
powder. In such a case, the nunber:average particle size thereof may
preferably be 4 mcrons or snmaller, nore preferably 3 mcrons or snaller.



In the case of internal addition, -such a charge controller may preferably

be used in an amount of 0.1 - 10 30:. w. parts, nore preferably 0.1 - 5.
w. parts, per 100 w. parts -of .a biER®S#5928HIn. The nmagnetic devel oper of
the present Invention contains hydrophobic silica fine powder. In the
nmagnet i ¢ t oleibeddbote et Wbl IEbe produtedithd fifthdd fdé SiNborid il isTRBIY R-dd8R tals ARG ARG the | €
si ze di stri rstitaotsilicdine-powust Brapid 1 a devalpes [1Eterids ioGase b pROIEM diidhEhat e Fi@diy of the
beconmes | ar develobraie notrufficlentlytilwgovednvent i oned toner. In a case where the
magnet i ¢ t onerln prdertto tr¢adthe sifica fing poveldr with siticane alt; thetelmeay e néed @anetifod arhersih sindirihe al
el ect r ocndaedetiEated wik esilapg couging agentjivding)ly anixed yithea dillsorfeiolt bimepms effertiken gucirean's
therein in HP'&?@'P' %eft%Mwl‘f@ewlaémnwbﬁmed entillipg astatbesef matagialeor@ynetiod wheeein
cont act betgé icone lsi'f’g’f?'é‘l’d é’fsP?'fﬁdé" WP’%@‘eaﬂtF“%H@’%?P'@E‘\}'&U"F'S"i'méwéfaﬁilvsda%
conpar ed W ?fef'IzF §ivent) netlc t oner, where

abr asi on mof Th h |"8"ﬂ’e 'f‘ayt‘ﬁé“eﬁ 'éthP!!'t!‘q fabl e

to occur . n mam,'er h'e ﬁP pnn§ g@f on S
corbi ned i iy ‘aﬁ,f%. ol sﬁats T:!"‘"" g “%"E '??’40
bet ween t he \ixgfifddeBE Lt £ %%f ﬁesce V\Gf s%ﬁ’aﬂ og d t or?%) mia so

of the toneﬁsm&rﬁo{uﬁerf‘ayér%n& Et{”ﬁ{u ayerIr ch St 'mi’o Pl fie

toner ang t (ndrewd o tHERGHGHS Apemat a%%wﬁee&kénh@a m%gaaaha hb irxnsﬁméné

ret ai ned. Aﬁitlﬂrdinﬂ%ieiBmﬁﬁ%@bf@&lohﬁet&r(ﬂﬁélé% So0GRYiR Wﬁsaﬁ@ﬂS&&bﬁHﬂgﬁ waher

nmagneti c t Oaed bisdk@oAtaiPngEnoGica fridlpowdba The Wenbifittaneh biGfe vatbr baMpik-id deiBred! 8Ethe hydro-

Furt her, t hehabliigeethe silicaoner particles having a particle size of 5 mcrons

or snal I er, Wfvihe hydpipbobicailica wspdin tt@ipresérd In@entidh shbubd Rsf@stfy Have diaidbhabidity d18Y % or

pr aduce & beiula%parﬁﬂaalzss%bmwhelftpv lydeptobicityfis tisloe 98 %/ highaualily ihagae cnnotbesttained

t her eby t o Becatsepf moisiyre desotption by thesllica fine povalgamder Bihigh-bunhidily zorfditioe powder may

be those prody¥el0BhA&ugiparty ¢féh qbplzka!l@s fingrrgwden is aggad t100 06 arts Flae ingtildting a

fine powder "‘ﬁ?"ﬁﬂﬂf&‘@ﬂ 'tf'HYﬂ'ByH" effest Whept %@&'@@@t'gpéf &f wepbrismeno@ wt. pertsiofthe.

anti-filnink %ﬂ’ (Pf°é ?§f’?"8'°%ﬁ'iﬂa"d'ﬂ9°“&BP'|“H"§°“§" iyt . The dry @wﬁgr ocess

ref err ed®t 0, h § groeding foth %EY‘% "§?’PR"€59#'P‘|‘?§"Y6 \GS*lmlﬂtm@w

vapor - phase "s"' 8?""‘&“%’1‘1 S‘H‘*cﬁ e ar 35?%3}1{"2 49 (preferap tgtﬁnibler

can be pr odP %Lag ‘:ﬁ%’f?ﬂ?‘a P of 2P R 56?’? an el"f:deBﬁltP'Bfa&‘ﬁ 5%t
gaseous si | C(WH ela lity Qagge mou ic|e Qng n men%ns not pro-

“reacti Onsoschﬁéﬁeong%vﬂ% §§ éﬁﬂ@ gﬁﬁ%ﬁf \ensit Eol!; Eﬁﬁe i a? ¥ﬁ%{ When the

prepar at | ONypbdidiric blardedbilily exBeeBL.8S 1R, fhe dnthuft cﬂér the cinity
silica and efthedurfitaloPh devealoper-Eafyii§ merber bsthbmél 15}5 ﬁfepgfﬁ eai E‘-
such as al UrshaRisPRbridineRbh Sbh thit broper bkt bi@tel derel &Gﬁsobé’dronmeh efd J,r-csm il de
conpounds. Ba®Impdired wWheretyid roslfisht imiagd defsitl isdfaddity iideRadd@VEeN a pHndHRenbSiS filble'to
the pres®nt oécaiethie idevalopriunetrRy dijital ldtant idgyd dompristrg Bibts|@nd i bdcEresMRANIRE in o reverdarieDY
vapor phas evaoping systeovusiog an®PCi(drganizphdabriddeor] photbe@ndith € flerhtier 4nld @ stdlIGEItial contrast.

i nvent i on i nclWhde theBET epesifit slirfaceckaea by hiroden adberptianvtthe develsgeoadaortifg ©\the plesent in- EP
0 395 026 BuenfighiiRiaw 1.8 m2/g, it takes a long time to obtain a charg@@mduhdi spificient fae developmenbon)a de-
200_5 300 3wdprepcarryiggmmembeg Btierehpinagswvidi@iich fegthagindra IGv Biabe density are provided. When the
M5 20 4 BET specific surface area exceeds 3. S(rtegmctn@brc}a with respect to a developer-carrying méyfibei/such

MB- 75 HS- 5 zaoslqu_ Igom Rté‘?“gﬂBK’ developing efficiency is lowered, whereby theNasulmt image density is low- .

ln the present invention, the BET speclflc surface area may be measured by using a specnflc surface area
meter (trade name: Autosorb-1, mfd. by Quantachrome Co.) according to the BET one-point method.
45 The developer according to the present invention has a true density of 1.45 - 1.8 g/cm3. If the true density
is below 1.45, fog Is liable to occur.in a developing system wherein an AC bias is applied to the developer in
a magnetic field, and the line width of the resultant image is thickened io lower the resolution. When the true
density exceeds 1.8, the resultant line image is liable to be blurred to decrease the image density.
The developer according to the present invention, has a aerated bulk density of 0.4 - 0.52, (preferably 0.45
50 - 0.5), and is characterized in that the aerated bulk density is small while it has a large true density. The void
ratio calculated from the true density and aerated bulk density may preferably be 62 - 75 %
The void (e,) may be calculated according to the following formula: :
Void=  (true density - apparent density)l(true density) x 100 %
The packed bulk density may preferab|y be in the range of 0.8 to 1.0, and the void (e.) at this time may
55  preferably be 40 - 50 %.
When the void (g,) of the aerated bulk density is below 62 %, the toner is not sufflclently d|s|ntegrated
under stirring in the interior of a developing. device. When the void ratio exceeds 75 %, toner scattering and
tonerleak are liable to occur. The void ratio (ep) of packed bulk density is below 40 %, clogging of the developer
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The residual one—oomponent developer remaining on the pholosensitive drum 1 downstream of the trans-
fer position is removed by a cleaner 8 having a cleaning blade. The photosensitive drum 1 after the cleaning
is discharged by erase exposure 6, and again subjected to the above-mentioned process including the charging
step based on the primary charger 2, as the initial step.

§5 Referring again to Figure 2, the photosensitive drum 1, as an electrostatic image-bearing member, com-
prises the electroconductive substrate 16 and a photosensitive layer 15 disposed thereon, and moves in the
direction of an arrow A. On the other hand, the developing sleeve 4 of a nonmagnetic cylinder, as a developer-
carrying member, rotates in the directron of an arrow B so as to move in the same direction as that of the pho-
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t he direct i aisin@iratioh stk bfmednblofla Ffet il Baisintbaad thelagreddRy orltidMagRbtS paRRIS, tibreO |
.a nonmagnet ibg topydpane dhericabisagaetic partidies paving apacked/bulkglensityioeacked Giillodensity] of 1.7 ems,

di recti on ofalipgeedwilabsoriBonsas 12m!/10@g, pushacBETspecifile sistarasreh of o¥d. Dire ts pieberéd spiieritdn e
pho- 17 [RrRgUetig pastiqls Had satumtien mdanetizatiop fauref 85 §mvig; teesidelmeagogtizatipn (1) Sf § dnawy,
The nul ti poladstiopbern?{8:96. andigenercive ferce iof 38 Oe. pgnet rol ler) is dis- posed

| nsi de tMe nonmagnetic cylinder 4 so as not to rotate. The one-conponent

i nsul ati ng magneti c devel oper 10 contained in the devel oping apparatus 9 is
appl i ed onto t he Thmmkpra-meniioned sphgricahemagnetiparticles contai ned
therein are supplied wth nea%la_t_i vg_-tr,i, boel ec: 5 tric, charge on the basis
of the frjction beR3kE kas afitex, 9iginhPeLREiGnd the tHHEWV Tt8es. A
magneti ¢ doct or f IS (i SRO e to the sleeve surface
(preferably at ab(l(::’la%%srgin%ﬂeéd;%%%flesgglt%ﬂc?ggg?ggﬁd opposite to one of the
pol es of the multipgbgdipeddanent magnet 14. Thus, theyddigknaas.Lf the
toner |ayer dis- posed on the sleeve 4 |Is regulated uniformy and thinly
(preferaiy in a th(édsﬁswﬁnafiz%&io&%iqher gagio Logtpym a devel oper |ayer
having a thickness snaller than the cl earance between the photosensitive
drum 1 and the 10 weébgvie-avdragehamolecallapi wgiphtt taboutso t hat the

devel oper | ayer forned on the sl eeve 4 does not contact the inmge bearing
nmenber 1. The rotat?%-&Hkd of the. sleeve 4 may be regulated so that the

speed of 28 he surface thereof is substantial, he same or close to) the
speed of the photbREreetecrlay ywaighk, pe é’g{l.’:o\éﬁieﬂﬁgneti ?d’é‘&tﬁﬁ“‘tﬁ ade 1la
‘may al so conpri se er manent net -instead . of iron thereby to rma
counter magnetic Sﬁfgm{% %‘%]l[%g 'C% "ﬁ?loggobfigg may- beaa%pﬂ\{é%fa%e ween t he
=S| egve 4 and the ph LOR)d 1 15 . I ans of the bias application
means 12% The AC bi glggéray pér%ggcra gf%lﬂai\?ecgg%?gguency of 200 - 4,000 Hz,

and a Vpp (peak-to-pggakeypiee) of 500 - 3,000 V. In the devel opi ng
position, the toner particles are transferred to an electrostatic inmage

formed on the RRQLRSEMNTohdnteGeR miitkdea %g{m&.@%f aq&téﬁ&x%demaehs%ﬁ S&,%Lét ffe
force dug t Qndadsy ;ﬁﬁ%&? dffdpdodlinb, Gwab 9&&2@%& ol Bt b iGmmat Hil, AhXidn ol pielided”
of the AC biygesHs oPhljebrhill.3héfnely pliveriodl oM Giad BANSIE 15 heShE? &l iikBRan &bk Ghdolch C
bl ade conpr ichbdihr B3btan 8 Sthdstie@powbrprobiti®BittaGind Fowakd sl coatdé PowePwer@simsitandol Had
rubber nay grezielPRmbed trorh he tBRHie@powdbrdy HHasds OF a rdiRalAsioh fssifid? ulibAd a ddaRda effect
devel oper | SEIBgWlet Cishsitieratailbiler AN KOGy KALY Dibraty tdBbBN®IacKFindPdwder (Inkifetic toner)

t hi cknesso ofhatidiea ibiineladypae phriilesizeiob6.5 Mitting Whdn the GRS oftdiRaBldbicrine béwdenasiniiR@e
form ng appavithirercpoariet carriergad theyeafiterthe tibdeleotic erage tdtealvas trebdugd it shovasdia value of -

i nvention, 16 rCl. The eesulfaptmiagubtic toney sebleck fionmowde ind ytesidualyeaghetizatioo () otk Sentury, a
phenol i ¢ r eshiyratignmaghetizatign h)otI7repuiorand etcpeyevedercdndfi2 @nd graphite. The i mage
f or mi ng appar athesurmkerbasis digyibution pedvolyme-basia distripylion of thnthwegptainedimegnetis tepetid peec
unit (e. & , aVelyehararable blagking poyderwas wquagébwegé?ofﬁ freviengaurias Magel B-bwithedP mt i ¢
| mage- bear i (FPRRFHES in the apqverdeserbgd mangss Thethys gpfaihed resylts 3re showpis tisdeliowing Table 1.
have unitedly been assenbled. In such a syst.em since the surface of the
toner-carrying nenber is covered with a phenolic resin film containing.

el ectrocgpductive carbon and graphite, a toner conponent is less liable to
adhere to the surface and the contam nation thereof may be prevented or
reduced for a long tinme. Further, since the charge anount 30 of the toner
may suitably be regul ated; a stable toner coating |ayer may constantly be
formed, whereby clear inmages having a high i mage density may be provided.

Her ei nbebsow, the toner-carrying nmenber is referred to as "sleeve", |ayer
t hi ckness-regul ation neans is re- ferred to as "blade", and the | atent
i mge-hearing nenber is referred to as "drunf. In a preferred enbodi nent of

the present invention, the sleeve conprises a.cylindrical base nenber a
cyl- 35 Indrical base nenber conprising,non-naegnetic stainless steel,
alumi num etc., coated with a phenolic resin eontaini.ng el ectroconductive
carbon and graphite. In such an- enbodi nent, the phenolic resin |Is used
because a toner conponent is l'ess liable to adhere.-to such a resin and the
Yesin has an appropriate chargeability to the toner. Since the '
above-nentioned phenolic resin is appropriately distantfromthe toner In



1

'ser.i es,
| arge nor too snall.

and the resultant charge anount of the
40

The phenolic resin may generally be a

t oner does not become too :.- -

.thermosetting resin and have .a.rel atéPwsegotemige hardness anong ordi nary

which is hardly provided by other resins. Accordingly, when the coating _
layer on a sleevp i fornmed fromsuch a resin, scratches and peerrng of the
coating ®ilmare| preventgd, whereQy stable imge ¢ quallt may constgntly be
ob- 45 tained. [The|@engli g re;3| 9, may |cpcl,,pde° S|c;rpl e § @)I |cé r‘é5| ns

f or med fronrphenaﬁ pfgl| f or mal dehyde; °anH’nﬂﬁ|PTedszEn |erq5|n§ pr epar ed
by a conbination| o er gumand a sinple phenolic resin. Each of jthese

t wo types of phengl c—f{esthAs—ray—be—used—+r—the-—presentinvention JIn the
present Pnventi op eﬁb“troconductlve carbon and graphlte may prefedably be
contained in the E%a gef i #m on wheas| eevey FThese e ecirasonsluchi ye carbon
and graphite may| Rof aﬁpr@prr‘at@ uaevgnnees wn -t he 5& s$ eeve sulface and
may appropriatel el p remai ning charges on the sleeve coating filmto the
sl eeve st- strajfe, breby a stabl e magnetic toner coating | ayer ray
constantly, be optalnefl. W& have.investigated netals such as gold, |silver,
copper, lead and|tip;, and metal oxides such as tin oxide, indium o}ide,
antinony oxide, pnd @h1g§teg oxi dg, Rut jt hag been found that the<e
-mat.erials do not| prp¥y deg suf fsci gnt Fhay agr, erc,( stc; c s Oeorg) j\n tth

el éctrocenduct i veEcpiopn and gfapfit& Accdr d|°hg&08)ur° | ¥esRi ga- |55 tion,
a conbinati of | el @ foconductive carbon and graphite has .shown g4n

excel | ent cﬁgract I Fst+-e—Preferred—exanples—of the elerfrnrnndurtlve
carbon used in th%oaéb>ent i nvention may include: those hav- ing a _
resi stance of 0.pEhm meor &2 bel ow ueder aoprassw e Hf Jd2% kghcmyp2,f such as
oi | furrfice, acef @ e% bNack' amd &etep @i @ <Thes graphi t & useds! i} t he

pr esent inventionmnaﬂ pe a crystalline mneral having a gloss of 1§ EP O
395 026 Bl gray pr plHagk, and a lubricating property, and may be eijther a
nat ural product —an—prtificial product Another additive can al solbe added
to {he cgating f||l mof|the sleeve according to the present inventign. in
additionto the eré‘eﬁtr )c dgct b Nvercarobom ar.kd gbfaphl te. -Spasi f&c exgdnpl es of
such an additive g& ih dex gjrﬁacg cqar@nlgng vagent capabl e of :
regul ati ng surfalf '&ne enness of the®od&ing film a charge control| agent 5
capabl e of contrp ng{the chargi ng anount of the toner. The mxing ratio ,
of (el ecgr ocondugti—ve Earbcn/grap“.tc) Frey—p+eferably—be-1/410-t0-140/ 1,
more preferably {l/1 to] 180/ & Fheq atd o Hf Such a,resulga xtyrg to the
phenol i c resin mpy=pref er"ab[:y Fe BS“IOCQ/ f} \Nher‘Pt% e#ecr%rg‘%on%uctl ve
carbon, graphite| afid phehol ['c resih afe s $O thatQt Hdy BatBsfR the
abqyve- nmenti oned hlg- g 'rat'i o, t'he coating filmont'the sleeve may] have
appropri4te unevengess} &n 8ppropid atse r.:esusta:mc&:artsl |§ 10 xery llittle
contam nated with a toheg ceppanent s,q) tJ;lat it ha§ hJ,g durabj:I |§y As a
result, a stableltoner}layer may constantly be~obt aimedvarmd st'ab i mge

|

t her nosetting resins.

t hr ee- di nensi ona

Si nce the. phenolic resin has a dense
structure based on thernal -

har deni ng reaction, i t

may

forma very hard coating film whereby it provides excellent durability

density and image quality nmay be obtained for a long tinme. The bl ade used

in the present

I nvention may be either a netal

bIade di sposed opposite to

the sl ecfe wi t h a redet er m ned or cI ear ance an el astic triq .
el ast oneri C;'lca "?e‘"" jﬁ sg" (}H ; téea A ﬁrﬁ% W‘Ph"epitge'élr'a@ﬁ 't:gr:P:Ar;rﬁn
t hese, the ' ' ns o
elastic bla r; xm X was asseﬁh %Z?é )g‘ﬁ%‘*ﬁ‘ ‘a'?'eby
si I con gubbefpgpa C’Jupm é%r .eaa rflza err_q 9' lte%rﬁuuﬂ%% ekbSe
resin such g QLééﬁéJB(slk%@ﬁ‘sxt i 6F o) ahie de Fty s§g feulated
stai nl ess S{&fthe adtstedbulEdensity biid tru raensrrpper portion 0 l e., base

portion) may ke hagrert devaloperiayfbRREd to SNMhgY BHAktioR test®y us'ﬂﬁq &rﬁﬁer&r&]%{aﬂm copyon
t her eof mayinh@achine tfde hainet DidbriBBhm PhRert BRBX.A, id! by Tafon\ K Y ha®fd 18RhAtatyBe photo-
el asti cisty smsitvealtunt éonpdsingestdainio phdddtondattort (bECbﬁﬂltcoﬂaerﬁi@a icSrtridfcuraViiRh 85d tdden
counter to nbdifieddy assbrblingthensig theiab@eimeotivned deldiaping davizk GPihe Bnage BaNEors Cthelstir®ice
t he i nner spfdke riptogensitivealrum wispdearipehamed © -T00 @ dew the Sufdcawas {upplied Rith Dledeer
si de of t hebagmeaeespending toran origieal imagetherebyip forr @ digital iatewt irnags @herfin the@xmsadtiodion

direction).

Figures 3, 4, 5 and 6 sche
the Image form ng apparatus according to the present
.image form ng apparatus are used,
istably be provided,

even when an environnent al

i nvention.
a thin and dense toner |ayer nmay
condi tion changes.

reason for this is not necessarily be clear but may presunmabl e be

considered as fo

[ | ows.

icall'y show sone enbodi ments of
When such

more 25

The



iThus, in such an arrangenment, the toner particles are forcibly be rubbed
‘Wi th the sleeve surface due to the elastic blade, as conpared with in an.
apparatus wherein an ordi nary et al ebbask02681di sposed opposite to a sl eeve
with a certain gap. As a result the toner may constantly be charged in

subst ant i al {jpolelGs a.a?asértb@&ﬁnad%%oteheﬂafr 086 Fnehtert AURE R kevelbdB Hih the magnetic
per f or manc eﬁnd‘é@co &b revaleal deTHiTpME R meth DR WER 2 DS tRIs@f 860 \eghdRA RO Biad1dt ﬁéoo ahde

i mage forni fgho RS Q_a_&gkﬁp,gﬁeeet#a.eaccor ding to the present invention is
descri bed W t li @ ifRaRACHhaidtormatiilob f0.080 ditdtsdvas Raliied in g int@mitled) toaes(tteedebts]

t he surf gacepekd niith uritieithrod SdEsINEndiiioneinElEdirg acrmaldsmps)atute-ndma hamidiy 2510 PaiRKpEoy- by
means of a gidnMgtterdierdtgehigh huimidity (30 eC) 90 PREX @oditinneand loyttemdsratweriow hemidity (15Ser

i s suppl i ed10 BRH)venditlooi The eadts bie\skowdidn Table@ mbrearing herpipefter. 15 according to an

| mage scanni ngheBiniaol Tableciveb pbainedbp meassringithy: imade deasitieefta spyperyelid tiask imgae (STrime

| at ent i magesme). eareradocibilitydfminute detwes ebiingdbidlareloning plelentimage asresnerdingten qheck-
form a twnesred pattgen domprizing aquares (thayipagth qSeeq &lqedﬁ “A9@F 80 micrges) undspipy fpmperatucedow;

of a devel opimiditygendjtiens, and phserying fhg Eqpredihilityof tharep %ta'ttﬂ‘éa Hﬂmge*ﬁa' MaGrqspe e(mag-
menber surfa'ﬁeabﬂm@%'em"e |t hﬂeﬂﬁﬁ-’c t Pq‘g'b% B° T b,
the developin §P‘@€'\?ef P "° 'F sofco éﬁx'g{eﬁ?de he

devel opi ng P o ste na Ie§§nd(;%ﬁl r&tve Exahipi
bi as is appL % Qgr %99 Ytétlid 2’ &p@dﬁ chﬁHaﬁer d Nalubif results are mclu-
phot osensi t gﬁf }@ﬁ,la@é}l ng sleeve 4 by a b| as application
mean S 12, as elb\p tEé H&ﬂ-@vi n ofSsifidn @ thé Haskiigdbrestep uskdia hisindtdndd&ré explaager
Pis conveye,ﬁh m,eaogﬁsagagﬂa@(gy tion where a transfer charger 45 3
confronts the pefming SERGirdsi8vand othe Multi-dividich dzagitier bastkidewalls 5288 apfl 54,laad 4 lowerfalbr
paper P (i . @s.,Thé side walrsBaeths hasraall 5Hap poiitdel with koifeatigetnfad olatsifyigg vévges 47 and.
phot osensi t ig,eesfléctivaly] Whereby thia slagyifyingnbamtier is divigedrinieithese edctioniscit 8 fowerpbition of hasider
3, Whereby wWaks2 efeed supply aozele APereingiigto shervlasrifying ehamber iscorqyidad ACopnsia Bipcki 5§ s fisd
on the phot peswedsiotg thelovertargential finecbthe gozzle 46:89-a540 fatm ¢lang sllinticasgshprad b bendina the, e
transfer pajaagentel lierriownwardiks Therclamsifying chembgs hasanjugpes wall b7 atowdedrith it adgsrppaped
t osensi t i ve garintekewedgart extending Jaawerdly.Abgve feigssiygg ‘E‘é‘“bﬁr l%ﬁ"ﬁg‘“ﬂ?@&? 448040 °pe“'

i
ﬂ enti n d respe ivi
Bﬂgngﬂ?’%p: gify u é}@ a‘% h%rr’ nercoa ?BY r@’n Ye%ve aféﬁr:a?:% inal ﬂﬁg {t]\
i

.pressure t hingdnethe glassifying ghambes ara providedy o tajnta d"PFﬁ & "‘TB°"
' esiual ¥on@eewnaatatecedges it é'l"’“? F‘f@; egﬁ%t' ﬁf o

d t dided; g C prgs mcatu WI
fentne'h bt ey %.;Mﬁﬁ%e’éf{ﬁ S i
Neethﬂs‘ﬁdﬁttﬁé)éﬂ% Ao under -

by er ase ex §E§"

i ncl udi Sipd llgfarp Humrté( faff 16Hg @6 vedlinessd did@ tHeDohrdal
step. 5 5 effe én'ty 'tlﬂQ)oQﬂl@ bl@ckt5@ aEd 1 cBorfof the3Feai3 Of HighApSddlalr,\68 tHAf théedd podder an
el ect r ost at iiLuds FAEHRALD Sdakse PwdeRIT Dfdck fifteQdtdeP A2 IRig Fregeitil Ge@Sdverayepattioly Size shb

and the el eqhfiine SPEdisitulich, sidlafrbiind owddr4sand noves. in the direction of an
arrow A. On the other hand, the devel oping sleeve 4 of a nonmagneti c

cyl Mder 4 aa:oa.pgtetwehzmeﬂarryl ng nmenber, rotates in-the direction of an
arrow B so as to nove in the same -direction as that of the phot osensi tive
drum 19 EP EvaBfon0@6 cddductediinthe $pmechaursk apin Examplsst expephfor uping ameluminym$legve B
per manent menjivh hadi ke subj¢ctehiodliasting tredtient uging 'mh'ﬁfétgsrﬁ‘éﬁd@a'é??ﬁ AYdladg Bogymageetigot
to rotate. Tieebladecdispenedopresiie 4 thaslgens ity gfr?éi’ml?“’ﬂ%vel op er 10 contai ned in
the developi ngAsshpwn iaffable Jthe deexpyas cappidsiably confamingled gndd gﬁ f'% epsity, asrﬁg%ms'
of an el ast isidergly decrepsed as gorrgrervith thatjinthe. pitisl image. sigrdpade & a‘t"ﬁ@”t Pl%‘?he &r -
tides contained therein are supplied with triboelectric charge on the ba5| S
of the frict58R®88tween the sl eeve surface‘and the toner particles. An AC

bi as _may e a‘vaalluaf:I ont?:?g% el e amé §nné 3N eP&%pr%ﬁBﬁ‘lét% b¥Roflr 8 Tbrtairihg

means of H Ba 1D LifRar Btosk InBxhdld Werdlgriided
frequency of %gt , amg pp pea(f<et cg- Ipeart vog t?e)x of 50e(5 élrt‘36000

V. In the deé;g,lngpbng posi tion, the toner particles are transferred to an
el ectrostati i mage forned on the photosensitive drum 1 under the
action ofss an ek@ddatiéhwas bdnfucted @R seti@mdnfieradit ERINPRH LRSI isingia TRGES l2eiag 4 volyme-
surface, andaveragiparticleeizasititagions 7.0 hRroAaniagarticld $i distribetion a9shb®M in FablerPawhich had
preferably bsepproparatia sihitahmarinérras inEganipicinGodtiZesiulfs strfiiler to thbserin nample were provided.
that the toner 10 contained in the toner container .9 may positively be fed
to the vicinity of the devel oping sleeve,gAs.a result, such an arrangement
Is effective in formng a uniformtoner Fayer just before the toner is used

up.
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115 _ In a case where the |nage form ng apparatus according to the present
invention is used as a printer-for facsinile, the inmage exposure L
corresponds to that for printing r e EROFATNZER . Fi gure 15 shows ‘such- an em
bodi ment by using a block diagram. -Referring to Figure 15, a controller511
control s ancommeptivecExdapié 2r i nage reading unit) 510 and a printer 519. The
entirety of the controller 511'is regulated by a CPU 517. Read data from

t he i nage r eadmeludidrowdssoritidcted in the same rhandertals indixgihplea! excephongsing e Torer P.Clhe TonbrlEB

t 0 anot her temprisad aimagnetihmaterial predoimisantly con@misingrpagnetis @artitiesrina cubia craistal systimiweng

f r om ano# hep packedhully density of B4 giom?, g linsped dil @bsomption of B 109 and g BED srepifiesurfacecrapof
circuit 51279 andjof beingsubected togisinteggaien ‘i‘ﬁ?ﬁ’b?"& instegyd of fhg seheriqst magreticipadicles ised
dat a. Aprlnwé?mﬁmm&roller 518 controls the printer 519. In Figure 15,

ref erence nunéParesy e %‘W of minufe dof YR infed é‘l thehin ERpPRle  BRsing imagg degsity was

i mge recei 98¢ 3tiSHy 25 59 #3ircuit) 515 (i.e., i mage i nformation

recei ved”a 8ﬁﬂ&ﬁw%§mm|§5”‘”a' connected by the line) is denodul ated by
means of the—+eeervef—%rf cuit 512, decoded by the CPU 517, and sequentially

stored In.the :
one. page i s i uat ﬁﬁﬁ@:ﬁfgmtmﬂ*@m*fg‘ﬁ%ﬁ BRGSO o
wi th resgect tﬁ@a"f ﬁtﬁﬁrirﬁa%ﬁﬁéiﬂ MIoW’aG@oon HieTog wad bs%ﬁ@djﬁsém;gﬁTMﬁFurther,
correspondlag"mﬂmqaﬁaﬁ@ggmﬁqugﬁ*ma| mage nmenory 516, and transmts the
decoded data corresponding to one page to the printer controller 518. Wen

t he printer comprdtiad Bx@mpl®4d8 recei ves the i mage 30 data corresponding to one
page fromthe CPU 517, the printer controller 518 controls the printer 519
so that #nage Edalta&orrmemtduqngl inthe same memmdt asdn Exempldrexceptigrasingsa Terer E bavind a vdbuner ng
t he T ecor di Rgrdgy particle size iof il ¢middr® and dwarticReisizs ditritputiencsis plown i Teble 2 whip beetifitea
cor r espondi pYedina simtiarmanner griyExample by usinaGipatarhsrasritalmagnsticipartisies fsed Eixn'arge
may be effedted by neans of the apparatus shown in Figure in the

above- ment i ond® afesHih &e mine dot “Pmﬁﬁg'“% Waeaof and gonsiqerpisscalfering Was oBsepYedi ned i n
nmore detZil with reference to Exanples, by which the present invention is
not linmted at all. In the following formul ations, parts are parts by

wei ght Exanple 1 40 Graphite

7 parts (trade nane: CPS, nfd. by "N hon Kokuen) 45

#El egtrocgnductive carbon 3 parts (trade
name: Conductex 900, nfd. by Col unbian Chem cal Conpany) Phenolic resin
10 parts Isopropyl al cohol ' 80 parts'55
The above naterials were m xed and di spersed by neans of a sand m |, and

the resultant m xture was then applied onto the peripheral surface of a 20:
mm di amegser al um num cylinder for a sleeve by spraying and .dried to form
thereon a 6 nlcron thick surface coating film The resultant coated sl eeve
was used as "Sleeve A" and .a devel oping device was assenbl ed by using the
Sl eeveAand a 1 nmthick el astic rubbery blade (Bl ade 20 EP 0 395 026 B1
A) \conpri sing pol yuret hane contacting the Sl eeve A as shown in Figure 4.
Separ atefdy, a negatively chargeabl e insul ating devel oper was prepared in
the foll owi ng manner. Spherical nagnetic particles having a packed bul k
.density of 1.0 g/[err], a linseed:-oil -absorption of 25 n1/100 g and a BET
specific surface area of 7 n2/g (average particle size = 0.22 nmicron) were
'subjecteq to a 5 disintegration treatnment by means of a Fret mill to

di sintegrate the aggregates of the magnetic particles, there- by to prepare
spherical nmagnetic particles having a packed bul k density (or packed bul k
density) of 1.7 g/[err], a linseed oil absorption of 17 m /100 g, and a BET
specific surface area of 7 [err]/g. The thls prepared spherical nmagnetic
particl eg had a saturation nagnetization ([err]) of 85 enu/g, a residual
magneti zation ([err]) of 5 emu/g, a ratio of [err] of 0.06, and a coercive
force of 56 Oe. 10 The above-nenti oned spherical magnetic

55



particles after disintegration
Crosslinked styrene-butyl

100 w.parts 20

wei-ght - aver age nol ecul ar

pol yr opyl ene

wei ght :

100 wt . parts

acryl ate capol yner

(copBP QA G28BY i on weight ratio =

15

8: 2,

about 250, 000) 25 Low- nol ecul ar wei ght

3 w.parts Chrom um conpl ex of nonoazo dye

0.5 wt.parts 30
above conponents

up to [err], and tjhe

crushed by neans

jet mll. The fingly
fixed-wall type wind-

product. Utra-fi

precisely renoved {fro
classifi®er utilizi|ng

Nittetsu Kogyo KK
40 having a volu
obt ained'bl ack fin
thereaftgr the tri
of - 15 uC/g. The
resi dual magnetiz
([err]) of 37 emul
distribution and v
toner - ofwoneg- 45 a
of a Coul ter count
above-descri bed ma
follow ng Table 1.
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Tabl e 3, sshi gh-deng y Lmag h3i 1g"!an eXcql Ien A npte ot"!reprqé)daci ility
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and char gi ng angunt tonerg wsed rn Exanpgl es dnd Cponparfatmve a I‘;:es
appearing hereinaftergare Inglusiyely showt in Tabl e{ 2 appearijngg

herei nafter, and_evalTatiaon gdesulis arle indlu- gively shown in Tab e%
appeari ng here| nMafterg 20 Je ernnbrelg t he rru‘lt -g‘{(v si.on cga,s:si*fi er
and the Classifijcati of step ysed {n thjs |njstance ar e exp| ai'ngd g/lﬁhﬁ
reference to Fidqures 8 and 9] Reférring to |Figudes 8land B, the

mul ti-division dl assipier hagy sid¢ wal|ls 52, 53{and 54, ahd a |l oepr: wall
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edge- shaged cl asjsi fyi @ig vvedges 471and §8, respectively, whereby t he

cl assi fyi ng chanper—Tsdrvidgd—{o tu ee—secti-qns: ewer{ portion of
the side 25 wall| 52, a feed quppl Y @ozfl € 46 Bpgniil thie |cl assi fying
chanber is provijded. A Coandd tﬁat 56 |§ dfsgj do gg g ng 5e | ower
tangenti al |ine 'ef—the—rozzle—46—Se—asitot J,} pticl arc shaped
by bendiffg the tangential |ine dowiwardly. The cl assr fyr ng chanber has an

upper wall 57 provided with a knife edge-shaped gas-intake wedge 49

ext endi ng dommﬂaTOmfyoathWéhimmerdtbvetsmpe?gturn@“dhmwmecondl@as i nt ake pi pes 44

. and 45 open- i%gSleane wagdqetaminatedsng ginsideratiiefobwas dbsesvedr ovi ded. I n the i nt ake
pi pes 44 and 45, a first gas introductiog control 30 neans 50 and a second
gas introduction control neans 51, respectively, conprising, e.g., a
danper, are pro-



\/I ded; and al so static pressure gauges 58 and 59 are di sposed
communi catively with the pipes 44 and 45, re- spectively. At the bot t om of
the cl assifying chanber, exhaust pi p@%"@f"z‘@" and 43 .having outlets are
di sposed correspondi ng to the respective classifying sections and opening
into the chanbes: codsrieiblp RNétSEtatterihgas svsarsed. fi ed is introduced into the
cl assi fyi ng zonecbrisiderapbfollves sbs@pddy nozzl e 46 under 35 reduced pressure.
The feed powdess: Massosidgiable fog was abs@eadsTe etige pbaibd of #Hewengitaptimagedvds undear. 60 due
to the Coanda effect given by the Coanda bl ock 56 and the action of the
streans of (hxghplepeed air, so that the feed powder is classified into
coarse powder 41, black flne powder 42 havi ng prescribed vol une-average
particle size §?|G"‘19hﬁ"?9"e¥cé’a§1°‘2%h9(!l“%?PF%E& bullrdensif 9f 1.9 /e £ finpeedyRilpbaqrption of 250
- Conpar ati ve '\‘_*43391%1“19 aP%\?&ﬁ%‘&F‘f’@FPWEB‘ﬁ%@&% PF’H""ET\? ~OA2aniqrer) Here subjectegito a
Example 1 e "’F?ﬂt °E?‘ ZH @Qg?%ﬁg“éﬁt@ﬂe
bl astingtr ‘éﬁk‘ﬁé h t{  aporpion
ticird rp gr are ﬁ\ us reparb erica magn ic les had
magne A sal ura?i | |d J‘ W écr, dgaaq%tf?: of &3 of 0.0,
m crons. 45 o ve wa GOI’ISI
cont ani nat ed" an3°t e resuFtant |mage den5| ty was con- siderably decr eased
as conpargd with that in the initial inmage, after image formation of 10,000
sheets. Exanpl e 2Th&0above- heet Leie dsplies icalduwegadtiie t he same manner as
in Exanple 1 except for using a Developer B containing 1.4 parts of
hydr ophobi c sili capelst@lcmsa&hgt edJELSl!&mta‘temn ts si mlogr wto palrdse i n
Example 1 were pI’OVI ded. rr£ Eval uati on was conducted in the
sang_nanner as in EXEﬁﬁPéb'it c%‘b“]cﬁ"ifsl‘fﬂf%}ym‘?erc hav? rc?g"’&v@?l‘fﬁé aver age
particle size di Stl‘l(‘b:UtIEI’l of . 7. g @C&gf and tamoartdge size distribution
as shown in Table 2'GRPRAYRSHBREH D, epa 9 34 S MI%r manner as in
Exanple 1. Good results simlar to those in Exanple 1 were provided. 23 .
EP 0 395 026 Bl Conparative Exanple 2 Eval uation was conducted in the sane
manner ag’in Exanple 1 except for using a Toner D. The Toner B conprised a
magnetic materi al %ﬂ?ﬁﬁq%ﬂ%mﬁ}ﬁ%lﬁg wWedabti cabavticles in a cubic
crystal system hawaé},go (bg packed bul k density of 0.4 g/[err], a linseed
oi | absorption of m9°1 g and a BET speci fic surface area of 7 [err]/g

sand, not heing suq.&pt,ggllé ﬂél E?ci%%oszilirrent ins

d o
spherlcal magnetic partic es use A a resul‘”?lt Ef'af“f:e
reproducibility ofhromiii® cEMpleas dfnfm%rnbgrzot gyp_.hat in &Exanpl e and the -
i mage density was somewhat |ow, as shown in Table 3. 10 Conpa atlve Exanpl e
3 Eval uation was cotNaydteirdly idh@rgeaplengnakgas i n Exanple 1, except for
using a Boner E prepared by using untreated silica instead of the :
hydr ophobi ¢ silica eerrohleldanple 1. 15 As a result, the inmage density
was | ow and considerable fog was observed, as shown in Table 3. Further,
t he m nut e dot Thegboedompddehts Ware meltknpaied by nisangdi & trtotaxie exougenbbateddip 0130 °C, and the
Eval uati on weeaded pridust, etlericepling) wasxaareehnavshed byasansiof Ehanmpir eill land tee finelyf pulverized
usi ng a TFoneby meahsafiadel mil. Vhelfinehepulvariaed prgduchwasiclassified by meang pf alfikediwail tynecying-fererd
a particle syaseifief t%?h'ﬁ"tﬂﬂﬁsﬂf'ﬁda?sw@hmc"r Wt%%W@’W"!lcﬁ%s"rPaﬂefb’é@ﬁ'W° 2 (aias|

in a siml arPedssleamoyed frgmt by ragas fGO‘“'ﬁ’&P’FE’" gpssiti Pﬁ"\?él“ A&t ¢
particles us@lﬂm‘l"ﬁet é‘;aiab'e ‘ﬂgg g0 e’ﬁ‘?y CKE derwasgn :2
was. poor and aﬁﬁﬁ%‘;owger cam%r §n the tribo cijnc céarge tﬁereo was measure showed a value of -

15 uClg.

The number-basis distribution and volume-basis distribution of the thus obtained magnetic toner of neg-
atively chargeable black fine powder was measured by means of a Coulter counter Model TA-I with a 100 mi-
cron-aperture in the above-described manner. The thus obtained results are shown in the following Table 4.
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45 100 wt. parts of the above magnetic toner were mixed with 1.0 wt. part of negatively chargeable hydro-
phobic silica having a chargeability of -250 uc/g and a hydrophobicity of 98 % treated with hexamethyldisila-
zane and dimethylsilicone oil, by means of a Henschel mixer. Then, the resultant mixture was passed through
a 100-mesh (Tyler mesh) screen, whereby powder passing through the screen was used as a negatively
chargeable one-component developer No. 1. The above-mentioned magnetic toner and magnetic developer
50  had a volume resistivity of 5x104 ohm.cm.

The resuiltant developer No. 1 had a triboelectric chargeability of -28 pC/g, a aerated bulk density of 0.48
g/lem?, a packed bulk density of 0.90 g/om?3, a true density of 1.65 g/em? and a void (g,) of 71 % calculated
from the aerated bulk density and true density.

The magnetic developer was subjected to an image formation test by using a commercially available copy-

85

ing machine (trade name: Laser Beam Printer LBP-8AJ1, mfd. by Canon K.K.) having a laminate-type photo-
sensitive drum comprising organic photoconductor (OPC), and comprising a cartridge unit which had been
modified by assembling therein the above-mentioned developing device. In the image formation, the surface
of the photosensitive drum was primarily charged to -700 V and then the surface was supplied with a laser
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‘EP_0 395 026 Bl *3: Considerable toner scattering was observed. *4:

Consi derabl e fog was observed. *5: More considerable fog was observed. The
edge portion of the resultant inmage ppaysosiegrar. 5 Exanpl e 4 Spheri cal
magnetic particles havi ng a packed bul k density of 1.0 g/[err], a linseed
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emu/ g, a regplidudoftwagaeti zation ([err]) of 5 enu/g, a ratio of [err] of

0. 06, and a comvaresld tHeamagmtiodevéldpef3gcordify td the preseotiieentiomirevisiedgbod (xipied inagéds under
magnet i ¢ rparahy ofinersnal terhpegaturelngrmaitheniditpt (RHTC, 60 %RH) condition, high temperature-HighChugdity@0 t s
20 °St 9Pr%RHH chrditign, anddow temperaturedaypiimiditi £15 °C, 10 %RH) condition. Further, the thgg)ob-
Wt . parts ( cdaiesdyeniadiimegeicerrespaatling o theghackered rattarn apshoyigin figyre é%ﬂdage'aseﬂml ar
vei ght : about Whe® so@e3sivggopying tests of 1,009 ghents weregpughated yiaded the resprctive Sonsliionss fig re-
'3 wt.parts @H'Pﬁ'(f?'ifmmaﬁi)f?fﬂ"é*a“ igege %ﬂtga&b:ﬁﬂ'ébove and were excellent in reproduci lity, of thin

wt . parts NdiBesti vel y chargeabl e char 35 cont roI I er) onen
were nelt- kneaﬁ@ﬂe&? " a by ! 9 gy 4 rep:?ms
Lgﬁﬂgpeﬁ,‘df? 29? aﬁ; ?rh 6wn n 9 I’%sgé @Fy reésenegtli n¥bo r$t1 tﬂ) Ibant
finel y pyj vei?mla ﬁ ﬁ}a geﬁ' tgpeans of a f| xed vvaI I type

wi nd-force clas ler to o a| n a c assitied powder product. Utra-fine
powder and q:ga,;,ﬁ@s power were simultaneously and precisely renoved fromthe
cl assified powder by means of a multi-division classifier utilizing a _
Coanda ef fect §fHef@MnabRbticParmasd iving a pabRéd UK dendity 6N0.8Nb/ErvE4 Fddedday Bsolftibn of 20
t hereby 9 GRM60 §lanklaBEK specifiesupatlida of MGG @Verageparfidd gizelxaN20 Fritron) were subjected to a
nunber - aver adiintgackion tixhinest tiebeby fo prepare Bptefialraagnali partiads davirglapsckediiulli dersdty bf 185 k
fine powder ghms, atinseedioibsorption df i mir 1009, p BEXTI sprcifiesurfamarea pich. Atnitigr apd bt aypragdparticle
tri boel ect r i sizeotB27gacroriser eof was neasured, it showed a value of - 15 uCdg.
The\rlu nber - bas Amamemmnebnwnmﬂvm-aymmﬁ'bas¢%°f @7 gicrophvasipepRarest in the ganpefppaner
“obt a'ned ragasdn Fxemple f excers for 90 at. ipgres of the HWQ@I&BPE’"’EP'&E‘P@' nagqeticpaiiieles was
nmeasur ed by me8eree Rhysiosl rrepgrties "l?d'i']ﬁ?é‘?‘“?%ﬂ?@f‘ i developeyare ghoyn ngigblpf._and the results
cron- aper t ur@apipter fest amyhown daa % bed manner. The thus obtained results are
shown in the_foll owi ng Tabl e 4. 50 55 27 EP0395 026 B1 o~ 0 o0 N G
A 0 i SompagtiveExdmpley " Doc tJA. 00 8 0 O
8 0> Ods> rhav lume-Qv tﬁge pi(gle s?z of Qn-chr:ns and hav| ga rtfc[e strl&
tﬂion Eﬂ prepared the e ma ample 4 ept uémg
WO W X thea eﬁca| magnetite particles and 05partofhydrophob|c silica.
N Some phys:cal properttes of the thus obtained magnetic developer are shown in Table 6, and the results
of a printer test are shown in Table 7.

S

Comparative Example 6

A magnetic toner and a magnetic developer were prepared in the same manner as in Example 4 except
45  for using untreated spherical magnetic particles having a packed bulk density of 0.9 g/cm?, a linseed oil ab-
sorption of 26 mi/100 g and a BET specific surface area of 7 m?/g as the magnetic material of the toner. The
thus obtained developer was subjected to image formation test in the same manner as in Example 4.
Some physical properties of the thus obtained magnetic developer are shown in Table 6, and the results
of a printer test are shown in Table 7. -

Comparative Example 7

A magnetic toner and a magnetic-developer were prepared in the same manner as in Example 4 except

for using non-disintegrated magnetic particles in a cubic crystal system having a packed bulk density of 0.4

56  glem?, alinseed oil absorption of 34 ml/100 g and a BET specific surface area of 7 m?/g as the magnetic material

of the toner. The thus obtained developer was subjected to image formation test in the same manner as in Ex-
ample 4.

Some physical properties of the thus obtained magnetic developer are shown in Table 6, and the results
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subj ected to an image formation test.by using a comercially avail able
copy- 5525 ing nmachine (trade name: Laser Beam Printer LBP-8AJ1, nfd. by
Canon K. K.) having a | am nate-type photo- sensitive drum conprising organic
phot oconductor (OPC), and conprising a cartr.idge unit which had been

nodi fied by assenbling therein the above-nenti oned devel opi ng device. In
Jhe;imge formation, the surface of the photosensitive drumwas primarily
“charged #b -700 V and then the surface was supplied with a | aser 28 EP O
395 026 Bl beam corresponding to an original inmage conprising a checkered
pattern as shown in Figure 10, thereby to forma digital |atent inmge
wherein the exposed portion supplied with the | aser beam had a potential of.
-100 V. The latent inmage was devel oped with the magneti c devel oper
accordlndsto a reversal devel oprent nethod, while a DC bias of -500 V and
an AC bias of 1800 Hz and 1600 V (peak to- peak val ue) were applied. 5

I n the above devel opi ng operation, the m ni num cl earance between the

devel opi ng sl eeve of stainless steel and the photosensitive drumwas set to
300 mcrqgs in the devel oping position, and the thickness of a devel oper

| ayer di sposed on the sleeve was set to about 100 microns in the devel opi ng
position under no ap- plication of the bias. As a result, the nagnetic
devel oper according to the present invention provided good copi ed i mages
under 10 any of nornmal tenperature-normal humdity ([err], 60 %=H)
conditiom$ high tenperature-high humdity (30

55
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1 ,_90'%RH)-condition, and | ow tenperature- Iom1hunidity ([err], 10 o&H) -
' tai ned copied image correspondlng to the
checkered pattern as shown in Fi gurgp oldgs bsno | nage def ect . :

condition. Further, the thu
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respective conditions,
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100). The resultant Inmage as s E? n| Figure | 1445 was « epresented by a
synbol "o0",- the resultant §mag ﬁé% awmqlnn |gU$e 14B as| represented by a
~synbol "A", and the resultant ap shown ‘tlgure 14{C was represented
by a synbol "x". 20 The rleBld" hr e shovm in Tabl e 7{ appearing
herei nafter. Exanple 5 Spheridade n=tic parfti cl es havi ng a packed bul k
densitywof 0.8 g/[err], a lli ndeed—o+tiabserpti-on—ef—20-25{ nl /100 g and a
BET specific surface area ¢f q @240 (pverage|particle sizp = 0.29 m cron)
were subjected to a disintégrgtfBdh treatment {t hereby, to prepare spherical
magnetic particles having 4 $dcBef hulk densijty of 1.85 g[[err], a linseed
oil absorption of 14 m /100 @, ﬁﬂ%E§.>pe¢iﬂtc suwefacerarep of 5.9 [err]/g,
and an &Verage particle sizq”of§0327 M ¢P orns.{ Arfignet¥ c tpner having a
vol unme- average particle size00ﬁ34é7 mj cr ons S prepared | n the sane manner
30 as in Exanple 4 exaapt {fgr| &stng 90 wt. garts of the @bove-nentioned
spherical magnetic partgcl 4sg |[Sone @£4sical roperties of |the thus obtained
naggetl devel oper are JFhoyngi|n Tgbl 6, and Jthe results of a printer test

toner having a

I spherica

pe physi cal

pwn i n Tabl e 6,
Conparative

prepared in the

spheri cal

err], a linseed

t area of 7 ]

t ai ned devel oper

in Tabl e 71

ﬁ

Of 0.9 g/

The thus ol

in the
bt ai ned
er test

11”2 LF.D'Q.J <) C)

in Tabl €°6, and the results
Conparative Exanple 7 A mag
prepared In the sane nmanner
noQ-di si ntegrated magnetic
packed byl k density of 0.4
m /100 g and a BET specific
material of the toner. The
formation test in the sane
properties of the thus obta
and the #sesults 29 EP O
7. Conparative Exanple 8 5
sanme manner as in Exanple 4
above- nenti oned spheri cal
providedwhoticeable fog fro

a8d &
le 4 e
iscles ijn a cub

et
as
ar{

Same nmanner d
magnet i c dey
are shown in
magfet i cildeve

KC
c

S in Exanple 4. .
el oper are shown
Table 7. 50

| oper were

ng

stem having a

ept for usi
crystal S

grferripy—atn
surface arjeaqof of
[ hus obt ai ned devel
ranner as i Ex- a
ned -magnetj c
395 026 BL pf Ba pri

rdevewp

pC

[

(0]

n

A magnkt ¢ deve8

rption of 34

ey ]/ gmas tlhe nagneti c

per was subjected to | nage

le 4. Some Iphysi cal

op ar, 2 sh in Table 6,
tg arle shown in Table

e8@per8whs prepared in the

ed~ort—abs

except for uasrmg

magnetic particles.

m t he

3

U

W parts—of the

The resul tant devel oper




‘,i nitial stage of an Image formation test.. Some physical properties of the
t hus obt ai ned nagneti c devel oper are shown in Tabl'e 6, and the results of a

printer test ‘are shown in Table 7. gfpdeggRgati ve Exanple 9 Amagnetic
devel oper having an average particle size of 4.5 microns and having a

particle size distribution D as shown in Table 5 was prepared in the sane
manner as in Exanple 4 exgept for using .0 wt. parts of 1 hydr ophobi c
silica. In the inageforrratlo Et, t hel contam nation in the machi ne due
to devel oper scattering was noy Wreabl e aftgr i mage forrrgtioﬁ of 3,000
sheets. Sonme physi cal propa}g Q;Oft\theo | has ©bt & neel ngnet|i ¢ devel oper
are shown in Table 6, and resiilts offa printer test arelshown in Table
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In the above Table, the symbols used in dot reproducibility have the following meanings when 100 black

dots were observed in total.



1

:dots were observed in total. 33 EP 0 395 026 B1 o: Two or |ess image
~defects were observed. o[err]: Three or five image def ects were observed.
A Six to ten i mge defects were Qp§%\{,§951 El even or nore inmage
defects were observed. 5 Exanples 6 espectl ve insulating magnetic
toners as shown |n Table 8 were prepared in the sane manner as in Ex- anple
4 except fo?‘ c 'i"?@ ﬁ&?’FEbsﬁ‘é(?‘brl al content and classification
condi ti ons. hesm Tﬁm?hﬁ%“"fdatl ng magnetic toners weré m xed

wi th hydr opfjobi P PRoQiver. thereby to prepare magnetic de-
vel oper s, as’Apshoﬁfv%‘”l'or r?)f"egedg‘é ﬁggrgs?sgle{/ ‘print out tests were conducted in

t he sarre MR ARkedd. 40 Exanpl e 4 by using the respective magnetic
devel opers. ﬁ%éiresm ts are shown in Table 10. 15 20 25 30 35 40 45 50 55

34 EP O 395&Msﬁn§nagn$tmﬁgners as sm in Table58 \pere prepardy in the same manner as in Ex-

50 55~~~~~ ~ample4-exbepl for changing the magnetic material content and classification conditions. The thus obtaifibd
20~~~~~ ~10-~~insulating(agnetid toners @ere mixed with hydrophobic silica, respectively, thereby to prepare magnetic de-
0 0~2 cveldpers as shown in Tablé9-~~~~% ON 00 25~~~~~~~~~~~~ us3 ~~ ~

~ ~ ~ 4 35 ( NSudcessivé print out tests were cbidddled4ibthB SaneFmaber as in Example 4 by using the respective
magnetic developers. The results are shown in Table 10.
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1EP 0 395026 B1

1. Amagnetic devel oper for devel op
conpri sing hydrophobic silica fine

EP . * C L M S * dains Cains for the
follow ng Contracting States AT, BE, CH LI DE, FR, GB, IT, LU NL, SE S
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3. A devel oper according t
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triboelectric
density of 0.40
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sai d

pheri cal
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ercent age by

5 m- 25

agneti c toner

k denotes a
er of 17 to 60.
ic silica fine

sj licone oi
%p rein the hydrophobi
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A devel oper
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a silicone oil. 5.

devel oper

according to Claim1 wherei
treated with a silicone oi

centistoke) at [err]. 40 6.
i nsul ati g nmagnetic toner h
hi gher, a residual magnetiz
magneti zation [err] of 15 -
7987.7 Am (20 - 100 Ce). 4
the insulating nagnetic ton
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copol yner as a binder resin ) vel oper according to Clajm1, wherein
the insul ati ng magneti c tonerP ¢entai-ns—atcrosshinked-polyester as a binder
resin. 50 9. A devel oper acg clir%\ggto A aim1l, wherein the hydrophobic
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122 A nmet hod according to d ai m 13, wherein the hydrophobr C s
povvder has been treated with a sil- 55 I cone oil having ,@ WMMI”"I
[err] (50 - 1000 centistoke) at [errgp.gagdezeqmet hod according t

wherein the |nsul ating magnetic toner has an electric resistance of 1014
ohmcmor |ar a residual magnetization [err] of 1 - 5emu/g, a
saturatlonr?éﬁétlzatlon[err] of 15 - 50 39 * C L M S * EP O 395
026 Bl emu/ an 9 9 ( Qe)

24. A netho '%{E'gg?%hg%{Whéecmga{@g(gt %?ekﬂ%t eﬁl %ZDU 56{% Iﬁg'éjng%f%toner
contains ga gf Oﬁﬁaaﬂg ve?ép)éff&ﬂgve obiNgR el RARRbIHERInt I8 gelcoRiofilig hydrépRéuRt silich fiR@powl

met hod accor di &k ah&: E ﬂamg gne hee bdphisht) ot 18890 h BihdeP@siN B clghetit MR, wherein

contains a crogsg Rt YEthd ﬁy'&ro@ﬁﬁlc@rli&'fm@%wdéﬁ§hﬁed wifh 190 WE bhHRCh! 86 Fkidlng'd
to daim 13, \A/Qﬁg,ﬁhaoﬁehe hydr ophobic silica fine powder is used in an

amount of 0.6 10  said magnetic devéloper R¥ing $BET dpbcificRbiifs bred &f 1.80(8.81h2/g, PiAbdefectfid chi ©

I nsul ati gy nMaggedbility of 20 r-35 1&g, af\adiitéd talk damsit@ 6fdi40dp 0.52 glndli ami 4 Bue density ef 145tthe
hydr ophobi ¢ si hisgaemé;i ne powder has a BET specific surface area of 70 - 300
[err]/g, a triboel st magpeticimmterge hivingiap gvegage pdrlide sizg of ROD 0,38/ micrometer angd comprising
hydr ophobi ci t y 5&% b9 aumtietar maiegfrpheripdl magnelicnsicles of whictowyefacenauhgfantialyseranrise cupred g
A met hod accor dirfigess o Cl ai m 13, wherein said magnetic devel oper has a BET
speci fi ctsurface aF%'“%‘faﬂ'lg ’939119“3 “ID“["@'F‘?']"Y‘QJ” '21§° Wp?ﬁ%%e%'dﬁﬂgﬂ?ﬂﬁga’f“ﬂ?sﬂ“&l m
13, wherein théﬂsh‘&@ﬁéﬁ“?‘t‘ “Bfﬁ\“ "a residual na tron err

- 20 4.5 erru/ %PVQ%PPW fein QP‘?’ 8?‘1” "8' "a iges hay lcr?ﬁ' s'za

X S gzggjm.., i g R
C!

a arti er,
el ectrosfatic

' m ter, and :Q p%é@ﬂeo Qﬁrcrﬁrﬁétérw éﬂ'gllé?
magnet i c toner anaﬁ e%li& an‘}% sgﬁrfg thﬂaﬁ’)@ﬁg oﬂﬁul I sposing the

el ectrostatic inage-bearli ng rre ranfy dsRNEk- carrying menber so that

they are di spoamsreﬁnrzeﬁdtéeenet.rams.a&dab ﬁdﬂﬁ;@r OMnlabheflc tBiep pRlcRE Rvitg@ pahiaasayt & mi-
t her ebet ypen; ansheRr SRMARY, Videfotds RbAtiye bl RelunieP@ Adgriefic toikn Pdirtiched haiinglaparticle
provide a thickpess nﬁm{e&ﬁtf sM&llbﬂfueh&es&mﬂéiﬁvehurﬁHéﬁiM s @6, (bl B dsrdtes & posBids number
wherein the torerrtes.ryi ng menmber has a surface.covered with a filmof a
phenolic resin containing el ectroconductive carbon and graphite; and the
nmagnetic torer Axewlopesaesording tb Glain B whergjn thedwdnenfrpitica fimrargryderines hegmtspated with a
“conprising at |Isitiemme olhorlaisiliche vareighi n and a nagnetic material; and has a
triboelectric char- geability of -20.to -35 uC/ g and a vol une-avera
particle siz% dfdegelapemaceaigingsa Claimh yherein E!'er’r‘u‘!'%ﬂhP'?i‘} silic i Rowdy h%%ebyeﬁ%j’ﬁ‘%?

or nore of sphéfanesturlpggerti c particles of which 35 surf aces
substanti al | co ri se curved surfaces; C

nunber of® eyelq pBW’g;’%Pr'? il "é% ?[9'[‘ il hﬁéj'?f’ta"f’lf"f ﬂ'fcg?'%ﬁ ?gg%ffh beﬁ?r?’?ﬁ}e&)w'txa
smal | er, cont alsﬁaé‘eg""p"gﬁg By 23IRBRP" of magnetic toner particles having a
particle sizg cc&'r%n 08 clim 1, %Qrelﬁ i PdeBshotic Sick P&’po%ﬁér%?bééﬁ trbdiswia
magoet i ¢ toner sﬁ‘%n aigi o?fr 1 hgfll £s @b £ fooB kenfistoké) 4iBB . | arger,

wherein the nmag netlc ton r partic ng a particle size of 5 umor

smal | er has @ Qﬁfetlél EacSordig t'6laim 1, whefdin felirslAbting Magread thrfef hes BPelédif rdsBlahd@\bt 100
formula: NV = gnikchhhighek a rédiasi tlabnebizaana oes- 4 fiiu/d @ saeiagmghylizaibnar 15750
magneti c toner epwlg andla@Seréha\breof a500B1 v95¢/7avis 2pe10fO0ep um or smaller, V
denot es the percentage by volune of magnetic.toner particles having a
particle i ze develgpar atordingetd Cloim 1, ihetkdmibé¢ ipsulatingroainetickmenvantiiey a adsslifiked styree-7
and N denot es aygaspdymecasabirderesit 17 - 60; and the 45 magnetic toner

being m xed with hydrophobic sili.ca fine powder to forma devel oper
accor di ng t 08.ClAdengldper according to Claim 1, wherein the insulating magnetic toner contains a crosslinked polyester

as a binder resin.
50
9. Adeveloper according to Clarm 1, wherein the hydrophobrc silica fine powder is used in an amount of 0.7
- 1.4 wt. parts with respect to 100 wt. parts of the insulating magnetic toner.

10. Adeveloper according to Claim 1, wherein the hydrophobic silica fine powder has a BET specific surface -
55 area of 70 - 300 m2/g, a triboelectric chargeability of -100 to -300 pC/g, and a hydrophobicity of 90 % or
"higher with respect to ion-exchanged water.
11. Adeveloper according to Claim 1, which has a BET specific surface area of 1.9 - 3.0 m%g.
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131 An apparatus according to Caim30, wherein the el ectrogmmi MEIH"""””"I
‘carbon has an electric resistance of 0.5 ohmcmor below. 5
apparatus according to C aim 30, wherein the el ectroconductive carbon"and *
graphite are contained so as to pros'r’ﬁés 22681 ng wt. ratio of 1/10 to 100/1

33. An apparatus according to Caim30, wherein the el ectroconductive
carbon and 1 afdevéleperaceordingto Slaine 8, wiish hes a residyl megnetigatig onf 2iet-5emy i 9gtutgtion
ratio of 111 tmpgi@®dtion o320 49 epwigcand a gaeraive fasredl HE34 o/ T4 MR @D 100F8k ei n t he
m xture of the el ectroconductive car bon and” gr aphr te is contained In the

st
F Egpglblaf %reg%]q rﬁ“g@axg;ggg E‘P '59‘1 aqgnpg e-bea ’ﬂg member carrymg t%erec;l'n a% e}ect;os{a image, andgﬂ

e .
S * 35 A lf:e('_') {nsgrﬁrc t?ner he su face thereof |tha redeter ned aran
n rag% s;r g?,rl %, & AR5 2 p bl rEkh

m e
nember has a ¢ bf.ﬁa% it Lo s Rl
charge to the Ifggiy tm a ot Sesid GRS FiadhBticlristdribihdlis Aitked with
wherein fhe elré é c% Ja mé mgr %léﬂ'ﬁ b BSelD B RRbrdRED CHdink &Hni fhe ragnetic tondFREYVES
and chargi ng otri EROP.26 @ ss%c@gw«arumaareeagsmassaeofewe@,aea.a miagHetic
el ectr OcondUCtr{'\af&Iai ﬁﬁtﬂ%l 869/ b} durBRF & HoreVr sphbritalimaGitic prticieB 6f Wi B@facdsatbsiaRaN S
for applying %ﬂgj’&ﬁﬁﬁd&%&ﬂv&ﬂwh&@& shid toRerdEOMSHIRYI71 GO Py intiiken of ndgnetid Bner/varticles
appar at us accofaing'dperiitielzabfBl.hdr st cOrtdiniig e 5013 ty mypivertof oagbéticitaner phiticles awingler
has beenst r eat gshrtiblebibe d16.95 10,08, and dontaining2.0% by volomeor leay afinagneticsher particles having
appar at us acc o4 phirtifp size of 3127 1an orJddger;wihereioithe magweetittpolr oprhickdsi heving 4 partiglefsize ef 5 um
powder has beeor sinalleelias @ partitiésize distribalive satisiyjot the @llwwmfm&'g 40. An appar at us
according to daim30, wherein the W¥ropB&BN¢ Kkilica fine powder has been
treated with awherdinhh denoles: b pereentage by numAe! oamymttc LpprPagipies "azt'_"tg a mﬁf'
accordi ng to Chraiaflegll denpios the percenfage 'Bﬁ?fﬂlﬂﬂ'l?ﬂ%‘P'f"F eaaﬂ
treated with 2@ smaler kdengle p gesifive Uf"?"emiw . gnqhg Lrs Criad mq,ﬁgo
centistoke) at [er "eyiﬂ%the Rﬁg"a ‘?eat°t?§° '8? i g{' 'n? omRerel’y

: gfgleat i ggr renglg?l ’t' é tia%ﬁ %ef rmih ‘5; %ln%rgé‘gpz Q;EenJOQAnAmQJ%Eau&pmg%smon
magnet i z&t i on & Sfesi ek o °"' a'ﬁ £ coglrtgr ve orce of 1591, %rg{be-%%ﬂ???
Al'm (20 - .100 &3 25 43. An apparatus according to C aim 30, wherein the
i nsul ating qRORGinGd 4dd5HRRg tG@mr@’l@ﬁhéi‘erﬂh@@l@étrbwﬁ&ﬂtw‘éfcyrﬁﬁﬂﬁs arf §lgificea3R@haLBE0.5 S
a binder resingnién ordalo@PpParatus according to Caim30, wherein the
i nsutat i md magnetic toner contains a cross)inked poly- 30 ester as a
bi nder resi s, AethbdacsriiAg 18 Cldfn A @Iiel thgelécfrodohduttive ddibonatibgraphite dréieontained so as
hydr ophobi ¢ Si ko gecidb a fiibking @VEktio of 10U DMl N an anount of 0.7 - 1.4 wt. parts
with respect to 100 wt. parts of the Insulating nagnetic toner. 35 46. An
appar at us aae.oAdiethgd &coor@hgitio KlaBi)13, winesiretheel¢cirecohdudtive pitksiniand grerhiteate ¢aniqisedgndber
has a BE® spectdfravids amixingat eatigiottl ©f1007G - . 300 [err]/g, a triboel ectri c
chargeability of -100 to -300 uC/ g;- and a hydrophobicity of 90 9% or her

with respecti7t Ametindscoordingfe Glaimidewhereirthe "Fﬁ“’&ﬁﬁ&@!&?‘%"&&‘é‘&?‘@fbﬁ a’t"&"’ﬂ“‘&r %50
. wherein the ﬁﬁéﬂgﬁ@tﬂl‘@h awasﬁaw%t’eewwéatr%"%‘aF‘ﬂé’tﬁéﬂ e 40 of
1.9 3.0 [err]/qg. 48 .An ap ar u ordin 0 n
nagnetlc“ﬂev‘ét o in @? : w lEe eic‘ao r?sltn 0e a% i:e % g&?}yt&@(r%etact
saturation rrag Th 3 o’ '°3t';’l h ga,te g ,a pg.r,eenmav_
3183, 1 - 7957, of2 9 ?3‘0 owr ng Cont racting
State: ES 1. e net | c eve oper or devel op| ng an electrostatic

latent i R0Eg, (A%m{oh §éogﬂ|n5'56dﬁéﬂ'ﬁh@Qh&etﬁhﬁd}oﬁﬁbbl@brﬂﬁfrweé’rhéﬁlﬂer&i’eateﬂ&lﬂt dilicog
magneti c toner g dNiicsievarn@h. | €ast a binder, resin and a magnetic material;

20. Amethod according to Claim 13, wherein the hydrophobic silica fine powder has been treated witha silane
coupling agent.

50 , ) .
21. Amethod according to Claim 13, wherein the hydrophobic silica fine powder has been treated with a silane
coupling agent and a silicone oil.
22. A method according to Claim 13, wherein the hydrophobic silica fine powder has been treated with a sil-
55 icone oil having a viscosity of 5-10-5'- 10-3 m¥/s (50 - 1000 centistoke) at 25 °C.

23. Amethod according to Claim 13, wherein the insulating magnetic toner has an electric resistance of 1014
ohm.cm or larger, a residual magnetization o, of 1 - 5§ emu/g, a saturation magnetization o, of 15 - 50
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150 wherein 0.16 to 1.6 wt. parts of the hydrophob| c silic "’!lfﬂ"ﬂ)"”ﬂ,’””m
is mixed with 100 wt. parts of the in- sulating nagnetic toner;

magneti c devel oper having a BETspecigpigzespsemace area of 1.8 to 3.5 [err]/g, _

a triboelectric char- geability of -20 to -35 uC/ g, an aerated bul k density

ai o magnet i o AEPEART P r® o oHFer B8EY M <Be08: Lo o S0% o 0 ag
m cronet er gf& m@(ﬁ% § Ly 8 Sratih Y, whit m?ﬁn@ inQiatig Sgridfic 1SR Edntafn b cSBHRES Ltfrene-
o]

particles .o (a5 EhinderRsh.ant ral 'y conprise curved surfaces; sal

i nsul ati g magnetlc oner -containing 70 - 120 wt. parts of spheri cal

.magnet i c pargi AlnRthod\adcbidifigto Clainkt3, WhedsipthOidbulddAg magnetic toner contains a crosslinked polyéster C
L M S * aasdudbrebgh. 100 Wt. parts of the binder resin; said devel oper
containing 17 - 60% by nunber of magnetic toner particles havi ng a particle
size of 5 m2er aimthod acsrdisga Clain 13, elendirctheihydgpliobic sfiéh fike byvdarindsed in of araotive0.6 C
toner panticl €8 1. ot partp vith peapect ta 109 vai pes oftheGnsBBting mbBne@tordr.cr onet er, and
containing 2.0 % by volunme or |ess of nagnetic toner particles having 5

a particl e $fzAmsthod according to Claink13whemin thehygeophobigstisading pawder haggPieh specificgpréace
has a vol unme- agee sife - Befmigce bagjestdc gharggabll YEPf {08 o PROHEHS; a"ﬁﬁ(ﬂy obyipltyy Pf@P Pecor
toner particl e§i9FP&V’!“h§sP&°t[5?i'P‘!°?“é‘F'@e§W§@ of 5 nmicroneter or snaller has a
particle™ize distribution satisfyi 'th he fo

< whorei n 1 'Sgngf“ﬂ'@'“%’r(ﬂ%'ﬂﬂ%d@e S PR eighst 1 A BT ol s sy

havi ng a partléie & of 5 mM- 10 croneter smaller, V denotes the

per cent age by yol H,"FF aﬁ.ms E,Ré}é‘nﬁmBﬂ-{ f.{eﬁé&% Viadd v me%sgnel.z%t.o%' zof
degktcron% er °r455e% $hatu tlo AsPatzoLhds cobbiveloide b1a183;11 708

posi t4ov § er o a devel oper according to
Caim1l1, whereint e ydrophob| c 5| lica fi ne povvder has been treated 15

with a sili ceN@nhdge Rrmify spbarktcPbfpNsiighi Sh. 3. Use of a devel oper according
to Caim1l, whereigp @ irRiaB-BkuriRg MérhbieEfRr dairify sMNRIstshaimagieen treat ed

W th a sS4 ane couphidigr-ca@ittmemder for cdmyinglditaghdtic fonétev Eled(irtice theredary di Ng t o
Claim1, wherein theafsydidisplaiahihe editicstatc imagecbepringtiembérand the @nertcarpiigatbmbertsa a
sil ane coupl i nghattyeyre dispdsesl oppositedoeEsh othér.with 2 pretift@mipd deaghgsectheebetwesrc ewt di ng
to Claim1l, wherei nmemberliy ciguating iegnagieti¢ toperfso acto providkes thidmessifeaseef whichd ssller
Mth a sili condhapjsid Heardmag) a vi scosity of [err] (50- 1000 centi stoke) at

"[ erri~ 2% 6. Use Whereinthatppersprofinomembir Hesnputiase cavareshvith a fijgmel @ plenolic ppgin containing

i nsul ating magreepteondustiue caes angd graphiteg ndithe magagtic foner campsises g {nsulpfing prerRopponent
hi gher, a resi d'ﬁ?ﬁ!‘et'ﬁﬁ‘gz?fé‘?’l“f'a'f‘q ﬂl'?afté 'r(S‘F“""lﬁ‘"‘“’S“i 'G(jate’ﬁ  anghgs & fripegfpetric char-
magnet i zati on [98?'1“ 010535 h§ %a %B %dl chyhien,
7687,7 Al (20 et- te s mv va" v&wsragfrsvza?%ai'r%ﬂ"ﬁtg GRS

wherei n the 'nS’ﬂWﬁ" 4&% t%to%r%ﬁr‘%l&!%eﬁ He05s Leeh

copol yner as a _50 byn @k Ml
wherein the i yf ol mresscs? e.\eE\ém rssraééshw xeélsfem-/aa a
bi nder resin. 3pg er'w mfgn RYRLPRBEeHatiRg HaRBle 2 &b g.h || AR LBhIE 1R
hydropholp c si |dlsﬁﬁutfoh@ﬁ:sﬂﬂ%@?ollbvﬁnd*&ﬁda' n an amount of 0.7 - 1.4 w. parts

with respect to 100 wt. parts of thenNwsulabsng kragnetic toner. 10. Use of
a devel oper acomedinidehdlesGhepertedtagevtly alimbienoftintagnetiy Bhed paroddsthadng d padicle size of 5 um
fine- powder hasorsmdBer]V depates the geroéltage by vohgue of meghetivit@er @fticlgOhavin@@particlersize ¢f§ wma
tri boel ectri c cinanajeribdenotesa mbitive hGber of 46367, ar@Nglenctesch pasitivg durajphef AT c60t gnd@fe
90 % or HFgher mdghdiic tapenbeiog mixer withizdrenhekicrilida firet powder tofform{dlevelriperacepedjng|to@aim
according to dtim1, which has a BET specific surface area of 1.9 - 3.0 -
[err]/g. 45 12. Use of a devel oper -according to Claim1, which has a
resi dual nagfletAnARpargys ing te,@laign 30, whetsindfig glestrocandugtive cqtboninpt AT SIpEYIRHERFSE Plon
a, of 20 - 40 dhrgrgvemsgeln-coer ci ve force of 3183,1 - 7957,7 A/m (40 - 100
) . . .

32. An apparatus according to Clairh 30, wherein the electroconductive cérbon and graphite are contained
so as to provide a mixing wt. ratio of 1/10 to 100/1. - -

33. An apparatus according to Claim 30, wherein the electroconductive carbon and graphite are contained
55 s0 as to provide a mixing wt. ratio of 1/1.to 100/1.

34. An apparatus according to Claim 30_, wherein the mixture of the electroconductive carbon and graphite
is contained in the phenolic resin so as to provide a mixing wt. ratio of 1/3 to 2/1 therebetween.

40



]13 An i mage form ng nethod, conprising: disposing an el ectrostatlc

i mage- bearing menmber carrying thereon an electrostatic mage“llalmuuue."ulll“]“"
t oner-carryi ng nenber carrying a ”BEPSLA s%égper on the surfa

a predeterm ned cl earance therebetween, rein the toner- carry| ng renb

has a surface covered with a filmof a phenolic resin containing

el ect r ocondife tAnasPasatusRsRerding o GlalmyHh . wberein thg toneresamyingriramber hedp ehearasierighie suskethatan
i nsul ating oné“mﬂﬁ?ﬁd‘ﬁm‘“ﬂﬁﬁ E“f'?‘i!‘a'[gbﬁé?e'ﬁ‘i?mﬂf’@g?’ng at |least a binder resin

and a ma ne C naterla d with h 0 bjc silica fine powler to
forma dsgve Eﬁﬁsf{a:'? k’ Q',‘TTQ)%& T’he'ﬂﬁﬂ’ey% "%E&‘&F?%”?@Wé?e"r?ashag clganing

triboelectric ceﬁ?isr?j’ea y Bt -20 to -35 uC/ g and a vol une- aver age

particle si ﬁe I@lfap ’tus&c&)%mg%lg |te|the 05 Lctl%) Je' b%ka m%&b orqgnep{:“'alrrr-ber
or nore of Sphapd i beFﬁﬂ%Lﬁs%rQ I)Ilﬂgca Ql&rrﬁimg deldi pﬁlg'ﬁ |t y
conprise curved surfaces; said oner contalnlng 17 - y nunber of
magnet i Got om (AnfRperitGd @Sordiaph Bin?B0n hdrbif the hytrobRobRlsiiiga B pWdeSIER 'blaé‘mrtreated with
contai ni ng 5 -adiidorfkolbyr dMillBhRVarakh.magnet i ¢ toner particles having 42 EP O
395 026 Bl * C L M S * aparticle size of

6. 35- 10. 08 3asmAnapphratasHcedrding tg CBin{30%whareilv thk tiytophdbiclsicestin® bowdeie bbeh tisated®Wwith
particl es haviasijana cpuplitgagerd. si ze of 12.7 pmor |arger, wherein the magnetic
toner pafticles having a particle size of 5 umor smaller has. a particle

si ze di st ri4futAnenrasatuy actardipgio Claim 30 wherrjn the)hyidespirblc aflicalNjine/ pawdeOhag §é¢n-trefted With
wherein N dentﬂsﬂﬁ"em“'lﬂeﬂge'éﬁ'!daﬁﬂ'%?°ﬂrunber of magnetic toner particl es
having a particle size of or snal V denotes the percenta%

volume of iy E‘“ﬁt '?5 ‘PPH“&O ’h'gé( g’ﬁ hobic sfica flap powdsg hag bepmtrgpted with
smaller % dend’t “ﬁ'Eer’Bgi' © 1°?°°%{‘Hﬂ°'1?? Héhdtes a positive
nunber of 1 ony n r osition
i e rogui % 1 m ﬁ%ﬁ*ﬂ:ﬁ?@i’&% ; afegﬁeda:: i i iy
cl earance; (i ul an acoert;lve(w:g| ég r é F nﬁ ?

the i magg- bearlng ?ren% n the deve o ng po |t|on |n the presence of an
al ternati ngﬁﬁ'ﬁﬁl‘iﬁﬁa\'&us ab& tJd‘é?rﬁﬁthJréﬂ'l tf]é:}ﬁémaﬁlgm%%ﬁctbm%taﬂga &bBiinkéfsBfkne-

| mage- bear i ng tppREhwf démésiod according to aim 3, wherein the

el ect roconductive car bon has an electric resistance of 0.5 15 ohni cm
or bel ow. 144 Ahrsppdiads sdcadiigts OBint 3, Whefin thelidsulatidyerhiaghdlic toher cortaRs 4 PeaIMRYAGHIy-V €
carbon amd gr aplet ds@ binder restmat ai ned .so as t@ provide a mxing w. ratio of
1/10 to 100/1. 20 16 A nethod according to Caim 13, wherein the

el ect r ocondife tAnaeparsivdrocordingdo Qriayi wherelnitie hydropthatiicwliida B pawdelr 5 ussddvancamoent of

m xi ng wt . ratdo lefwtigats with regpest to 100 Wi. paxtsiebthé shilatiomagdeétiedenes Cl ai m 13,
wherein the m xture of the el ectroconductive carbon and graphite is con-
tai ned i*h t4fe ﬁﬂﬁé‘?ﬁﬁtﬁ'ﬁ?"i’%ﬂgﬁ %'ﬁmég'w'ar?ﬁmvﬂf@habwﬁ"%ﬁm pevder basiaBES spegifigsuro
2/ 1 t her ebet wd¥ a9 8f 70 300\miig, A fribgelectric shasgenbility of -190 4 -AQ01S/o, afee hyriraphopjgity of 90
magneti c t oner” PrONPWIB SRRt P 1oRHIOUNERGed by the contact W|th the surface

fithe t t t
Lribos g;;’[‘?{’cc?{,!r leh sFERTR 1 B 0k "B P Gpnt SV TTpage” BAET LR REPSRAEM oo
with an alterna |ng B" 's havi ng an AC conponent hav- ing a frequency of 200

- 40, 000 HZ48ar)Q| aapam& aggordlil%Qo Clah?hago\ghe}éin ﬁrpm tlc'ae\}gﬁbgﬂg L& quﬁ get&é?'o

13, wherei n hydrQRiRR), § sstbiefichmaghedSati PRS0 20 SmBE SR b E&AIWRGortd dr B18 1Sk 790“6
oil or a sili m@;ovaﬁm@h 20. Amet hod accor di ng to Caim 13, wher ei nt he

hydr ophabi c silica fine powder .has beentreatedwith asilane 35 coupl i ng
agent. 21. Glawsifaothedoliawidg anﬁfati%;siaﬁ d8s wherein the hydrophobic silica
fine powder has been treated wth a silane coupling agent and a silicone
oil. 40 22. Aspetdroagneticclevetbperdpr evelGhim amebBrostatisatent imdgh eotyriding pfdmbhadicsiidal ca
fine powder hdige bewder and eminsuitiog mdgnetic tonér-comprisingat (past albinger regin and/a wagneticimateddl;
[err] (59 - 10deretndHbitet. ®wiepartgof thehydijophob silioh five pdwder inwisesyvithr160 wopadis af the i0-3,

wher ei n the i reyatingimageetinieR®let i ¢ .t oner _has an el ectric resistance of 1014
said magnetic developer having a BET spec|f|c surface area of 1.8 to 3.5 m?/g, a triboelectric char-

geability of -20 to -35 nC/g, an aerated bulk densnty of 0.40 to 0.52 g/cm3, and a true density of 1.45 to
1.8 g/cm?;

85 said magnetic material having an average particle size of 0 1.to 0.35 micrometer and comprising
50 % by number or more of spherical magnetuc particles of which surfaces substantially comprise curved
surfaces;

said insulating magnetic toner conmlning 70 - 120 wt. parts of spherical magnetic particles with
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1ohmcmor | arger, a residual n gnet|2ation [err] of 1 - 5 enu/

saturation magnetization [err] of 15 - 50 45 emu/ g, and H!gm lﬂ" ',u”m

force of 1591,5 - 7957,7 A/lm (20 - ?g ped- A net hod accor

13, wherein the Insulating magnetic A% cont ains a crosslinked styrene-

type copol ymer as a binder resin. 50 25. A method according to Claim 13

wher ei n t he i rrespegttd 198 wiragytsef the bipdereepinicont ai-ns a crossl i nked | oI yest er ass

a bi nder resin. 2@aiddevelopergentainingdr of bvau'@ea?fma '3?“" P”éﬁ"’ﬁ’s "é“g B‘F“(‘]

silica fine po‘&(ﬂé’!‘“‘?"se‘ﬁﬁgréﬂ‘aﬁ‘ﬁﬁ f e’° °"ego° J%E ﬁ ect
eor\vg& netic r partjcles having

4l

to 100 wt. pari‘z§°f)q'3 H%’%%‘Eﬂ‘%ﬁhaﬂg%

iCBQ

r la ln e ne ic'toner hds & volu artlcle
accor di n@ to d%ﬁf:)(;ﬂc_ € ma e ﬁ;av |'.t ﬁ:le &9&59\% f} all@r
BET specific s X “}llze to nﬁ% th oel ect
chargeability 5F &P '6 8 rpphobl city of 90 % or hi gher

with res pect tvgh MB@QQQ rm&ﬁ‘é' by nﬁn%berofrﬁfﬁn&nc@ogla pariBleshhving a particle size of 5 mi-
* C Sterometer Smaller, Vﬁs §lthe &SIt £ VoRm&bhaghelidtonekiprticidsihaviny albaftiig Bigd | C
devel oper has 35%@*@6& naffer, k\WehcieQ pasiha@ nirhbet of21.6 to 8.7 (anfi Bidéroteg a pasitive Aumber
met hod accor di gg7t®0Cl ai m 13, wherei n the magneti c devel oper has -a resi dual

magneti zation [err] of 2 - 5 4.5 enu/g, a saturation nagnetization

[err] of 202- Y& ot adévgloperactoding @alialn v cwiegairctbe yfdroBlicB@ silica-fing g@Vderhagbegn tigdled
100 Ce).30. Awith ansitiganefol prr stigona pwaistat us conpri si ng: an eI ectrostatic

| mage- bearing nenber for carrying an electrostatic inmag

t oner - car r yRngUseeatr developar accarding forfgaim 1nwhprein the hltdtﬂﬁ@b‘cdﬁ"atfﬂé p@'ﬁ’P‘f hag Qe"t“ﬁ@?té?)f
nmeans for di spuﬂlﬂ(ﬁa'leweulﬁll'&?@?'ﬂ-ostatlc | mage- bear i ng menber and the

toner-carryi ng menber so that are di sposed osjte to e ther with
a predet & ninelseqf adevsiops aP‘WE’i"éE?e%/ 9‘@ e&‘?\’gmﬁh ‘g’l" b"barf'"F &gt °a*%ﬁs§“"e‘ ged
magnet i c toner“’%’t?%‘%“et"ﬁupﬂ?gcﬂ?F’Hé“dant' KPeioltess t her eof which is smaller than
said clearance, sa,ﬁ? | c: ot)i'L JQﬁord{\ng toeél im pe?eln &Qﬁrdr‘;%ﬁl{bfcﬂh&gﬂng%mr h£%§enqreated

surface cov regnhas bdoRbdtis k) at 25 °C.

Hg et
el ectrocgnducti've carbon an e magnetic toner conprises an

i nsul ating @gne er 5@3&:@@2 Elaﬁrppﬁﬁerﬁn‘?ﬁpfnhlﬁdtlﬁgﬂnéﬁledc%&thaﬁanléle&d@fes&mé n
and a magneti Ctl)ji%%ggﬁ @rE‘E dudl rhdghdti2&tloR 6.1oF 1 C5 &Y, a se@R&ioh bdnitizafion w28t 150
-35 uC/g and a_ yﬂd&gﬁ%ﬁ%&%f&e&&m%% -SbFEr A (0 -1060¢)m  sai d magnet i c
material conprise % by nunber .or nore of spherical magnetic particles of
Twhi ¢t 203 7. S8 SraceveldpraBioRdMgitaCibih 1 @h@eih 8@ irsulsting chagnetid tarse sqntatna ia Grobsinied
contains 17 - @Qrefe-iyye dopoiinek asd bimtagresi.i ¢ toner particles having a particle
size of 5 umor smaller, contains 5 - 50 % by .nunmber of nagnetic toner
particles havi Ngeaap!avdluped agcasdingdo GlBINGt, YBerein 1P IIGGatingmagnstic toes penfaing azrogsiigedy
vol ume or | ess pdyestenapedindesrestmer particles having a particle size of 12.7
umor | arger, wherein the netic toner partlcles havi:n article siz
of 5 um or s‘ﬁfrallﬂs@faﬁw'°eﬁ’5‘§Pfg‘F‘%P€‘a§‘? ‘ wherejn the hydrgphabjc 5"%F?Wd§'a?t‘1$§q‘i§/f"}1a§'°{’ﬁe
foI | owi ng f or mef &F - hd Wk Partsa'tfuswe¢t9<1°°o%eiﬂéﬁ?ﬁ‘%"ﬁ%‘ﬁtﬂ? magngfirde 'B&r cent age by

er of ma netic toner part cIe Vi n partic
snal [ er, né{s gfaldﬁ\@ Ia 2& & h Ity é@ffca??e pogferags Iﬂ'-_rT s%:ﬁcmc
of le |cc arg It nd ng yof
havi ng a‘qpartl fher s Ol R d; Lrater es a p85| tive nu
4.6 - 6.7, and tesar?os rve n er of 17- 60; and the 30
magneti c tongr sbf%%em cmria Mgmpmm Has 8 BET §cifid JiRad3 @K 8f 1. 0.0 MigN @
devel oper according to . An apparatus according to C aim 30,

wherein the gl @b BQ%MF do&ﬁdu% bl@ﬁh 1) @hictihs @l rekfusl infagrieSatiGt QKRS 4Gfenfdigha sat-
ohnfcrn or bel QitioriRagAaizatR opd PRI Al ertflgRaHAQICBrald forte EBT3M- 3657, TWe e 100tdvh
el ectroconducti ve carbon and graphite are contained so as to prOV|de a
m xing W . ret i ifdge idrihidg inethdd)ébimbrising:
disposing an electrostatuc image-bearmg member carrymg thereon an electrostatic image, and a
50 toner-carrying member carrying a magnetic toner on the surface thereof with a predetermined clearance
therebetween, wherein the toner-carrying member has a surface covered with a film of a phenolic resin
containing electroconductive carbon and graphite; and the magnetic toner comprises an insulating one-
component magnetic toner comprising at least a binder resin and a magnetic material and is mixed with
hydrophobic silica fine powder to form a developer according to Claim 1; and the magnetic toner has a
55 triboelectric chargeability of -20 to -35 uC/g and a volume-average particle size of 6 - 8 um; said magnetic
material comprising 50 % by number or more of spherical magnetic particles of which surfaces substan-
tially comprise curved surfaces; said toner containing 17 - 60 % by number of magnetic toner particles
having a particle size of 5 um or smaller, containing 5 - 50 % by number of magnetic toner particles having
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3 An apparatus according.to CI aim 30, wherein the el ectroconductlve '.
carbon and graphite are contai ned 40 So as to provide mnu “\‘\!““\
ratio of 1/1 to 100/1. 34. An appara.%,tbss %rdlngto Clalmm
m xture of the el ectroconductive carbon an graphlte I's contafnet in the '
phenolic resin so as to prow de a mxin . ratio.of 1/3 to 2/1
t her ebet ween. ABarticiasize pho. 3é£ #0pad gpptaly I? Pl'ébYYY'“mea"??Pg@%?é?'@"ﬁﬁpms“avmg
toner-carryi ngaﬁé'ﬁﬂ%?‘zﬂ"fﬁéz R Refprger; whereis the.magpets tqnpr-particles haylgg a partide size9h8 iy e
triboel ectric EHREYEPESP ‘taﬁiﬁ'eﬁ'é‘bﬂﬁ?q“W S tr'f’évl‘“gt é°“°‘ﬂl‘r"f3'|ﬂb'?r atus according to

G aim 30 wher eherei’ﬁﬁ%ﬁ;\ tlzioslt%%{?e um g'ofma n 5191e pa ﬁs havuaﬁsaga Q%ng rr,‘tarﬁgs
S {

and char gl ng Iler tlggm rga h viry ize
el ect roconduct byg,.’ah ?& %r 67 8 N debies alp¥:
for applying an a

byl e ShabeBStond? toh deGardBint mfam@u us
according to Oam,m,égﬁé%@%aélsgdam ﬁpp&’c’)‘glpcs sTI | caégfligti\hgtpo er ﬁ ?c{‘fgen '
treated wWth 55  develogin ﬁdaeemsauainhge%méa chittlelhddBBeari n-ﬁ:larln @Sdevé}sbmg position
appar at us accollhé}geserte’l dhialldriiing idecbid) tiehtBy © ema& éi;e%h thb Rni ihale-beaE €
has been treat a@dmwért h a sil ane coupling agent 44 0 395 026 Bl

* C L M S * 40. An apparatus according to Claim30 wherein the -

hydr ophobi c 18i Ainethod acerdipgiadizim 18 whdpehethe tlecdatopducthietchrben el bieletrcoesplahde@f 0.5
agent and a si booemodielow. 41. An apparatus according to C aim30, wherein

t he hydrophobic silica fine powder has been treated-with 5 a silicone
oi | having d5vAmethed acgording GEI"} 3owhereinmtipipcragqpduetive Rashongpd graphitq are gpptaingdpo as
appar at us accoP‘tﬂ’?‘({j‘ef’B‘"@g -fatis of 1Qe19841n t he | nsul ating magnetic toner has

an Q/ectrl c, il stance of 10 4 ohm cm ﬁe;q'qcyggmﬁ' ?g%’?eq%agéjgf!i@qgi Q%%%@sé%l
err] of #1 Y '
Eamd !31 coer ci ve :ﬁf"fgg 19%% A'm (20 - 100 Ce). 10 43. An

apparat Us_aggop memg o LA (RSl Bl PR 6 g
t oner cont al ns d %Bg ,%gaepmmé?gﬂxﬁ‘gﬁﬁe iﬁ%ﬁ r% EQEBHP ghite A{I

An appar gf us accor |ng " I nsu at| ng magnetic toner

contains a GpORThekidl Skordib ¥o-Cisk 13, whereifi HeHa c@né?'.sﬂ%@le&ﬁéh{bhaéé} by contact
appar at uUs acCofih i8surfaceor ib ibhed Sarryig Fefbér, ahﬁﬁ AR Nabingthe thibdRiettiE\GargoNdler
is used in an EEYse eREtrddtatic image whildeing RgpliddSwithar dkednBeing 8/ad hdvig AL ddknporB s
.0f the insul at ing@ fiag@heor 200t 0/000.Hz 2Rd a Vigp.of $80 - 3p@av. at us according to O aim
30, Whereain the hydr ophobic silica fine powder has a BET specific sur- face
area of 70 -193@0nefhed adesrding ta Clam t30wleedt hydraphobiasilize thidi powdey hasfbeenl@6ted with-a3[iEbne
uCd g, and a hydil optiivinevergisef 90 % or higher with respect to i onexchanged
water. 47. An apparatus according to C aim 30, wherein the nagnetic

devel oper h&4 A"BFEW@p@é‘FqﬁP@'aimﬁMere'ﬂﬁlpMmz@bicsﬂlcaﬂo?Pordghasbsefﬂfeﬁbwf}h/ag“an%
An appar&‘cus a@?}@l"waﬂﬁ‘t-to d ai m 30 V\/nerel n t he rragnetlc devel oper has a
resi dual ma net i zat i on ‘Ll % sat urati on magnet i zation
[err] of 20% g‘ % %% a'"ES;ﬁ“PE'F%‘eMF‘I?@ t5ilieefigapoyder hashgen tipatad wiha gipne
100_Ce) . 30 Paf“é‘f‘? ReliEge 8ht anspr ~i che fOr fol gende Vertragsstaaten

é-rll_t WIBE ki érz ur rfﬁ od E{&W%m dla 1%?"@? L“'e P'%b%es\:éms
y

unf assend fei nes - er aus rop obI e I Cl u XI d und ei nen

.i solierendeng, m\%&a&sf@ﬁ@mm,e{a whERdin ta i ﬂﬁﬁﬁﬁﬁfﬂ%n&b B hBaGN Ak Hc taddh B 101
magnet i sches MahRrh df laldsr & hebidual\RagnBtizBtioh @, §11S 5k Igcfyﬂt&ﬁfoﬁhﬁ%de@za%% beisnen,
hydr ophows bl erbmn/g,slnhaecsmmaelodmgi ye1gs7m(i@ono$eu chtstell en des
i sol | erenden nmagneti schen Toners. gem scht Ist, 40 - . wobel der
magnet i sche 28ntAmhettiol eccomding @ szsfwhaeuhme(msaaﬁnbm@etumm ccBEIﬁs‘a@mss’hm&d ktiy@ne3, 5
n2/ g, el ne tri type copolymer as a binder resin. - -

owd r%was %er d'eated with a sll-

50 25 Amethod according to Claim 13. wher_eih the insulating maghetic toner contains a crosslinked polyester
ass a binder resin.

26. A method according to Claim '13, wherein the hyd,i'o;;hobic silica fine powder is used in an amount of 0.6
~ 1.7 wt. parts with respect to 100 wt. parts of the insulating magnetic toner.
85 )

27. Amethod according o Claim 13, wherein the.hydrophobic silica fine powder has a BET specific surface
area of 70 - 300 m?g, a triboelectric chargeability of -100 to -300 uC/g, and a hydrophobicity of 90 % or
higher with respect to ionexchanged water.
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‘boel ekt rsche Aufl adbarkelt von -20 bis -35 pC g, eine Schutt f
von 0,40 bis 0,52 g/cnB und eine wahre Dichte von 1,45 bis 1ﬂmmmﬂllnmrlmll '
“besitzt, wobei das magnetische .Mat eepabosizasini ttlereTeil chengr6ei e oM 051 *

- bis 0, 35 pm auf wei st und 50 Zahl en% oder nehr kugel f 6rm ge, magneti sche

“Tel | chen unggi A methiRr2&brdilg@s & h WERdRdc!

Qober f | achen uM.ess®Eig. V\r@gel %@rﬁ[?&éiﬁaendeﬂmrcrgg\}r%g sche wer éé%oeareiﬂf

Gewi chtsteil e kugel form ge, magneti sche Teil chen um‘ aBt, bezogen auf 100

Gewi cht st ei 2% Ansthbaiiadording \Wiisin 18 theliitvd hdgh&ic dﬂv@lobﬁrﬁas@es?cﬁh'n%ﬁr/@u%grp?tdzsche
Toner t ei § chen 4% ému, a eaturdtioh magretigitiorts, ©f 200140 BmiIF) a0dle Soettieiofi8 bf 2183, Nalgh7.7 RimPi S
50Zahl en% magrié{®eRe). Tonertei l chen nit einer Teil chengr6Be von 6,35 bis 50
10,08 pmenthilt und- 2 Vol unmen% oder weni ger magneti sche Tonerteil chen mt

el ner Tei | cHferfyimpoedorpisg apparatps oomprigolsr nmehr - enthilt, worin der magnetische
Toner ei ne vol unedfplegroghplc “'ﬁﬂe’rbéﬂ@ﬂg‘leﬂ’qf@'Wﬂ'"@aM|@t®t§§mmg| tzt und die
magnet i s€hen Toner@¥er ‘E?Hé'PP 'ﬁ?“t‘beéfP'rf@FY"I%? W@?@W@?'ﬁf@é"%ﬁa% thererloder weni ger

ei ne Tell chenqg@ﬁé‘?‘?@ R foredk theelecirostafic Imapesbegting megberand| g tanen-qemyingyeembgt soN/ \/
=-0,05 N + k ey are d'\?R?F d opResfy t each othe V‘Gﬂ’&‘f?‘&'ﬁl‘"@ depsanpy therehetweapyand | schen
Tonertel | chen i t ; Rpr ?é?gﬂ'e‘f{@ﬁ'&r'ﬁﬂg'“’é"’ ﬁ’%ab}hpt?d'é?a%}‘neg%tl*efﬁéu@ ipgmalle

di e vol L»genprozenﬁmﬁ ARl brf BRSSO vz%ftagl (38l by

Teil - Chenng'eﬁ‘étr%Qﬁhu vl &y iteg%d % %ﬁ by G Jg?nent
4.6 Di'S 6. 7 DGR ekt Rt oo e oy n:p %g  PIBaaie bhar- >
EP 0 395 026 ﬁbbility of -20 to -35 uC/g and avolume-average partlcle slze

-8 pm
Ent.wi ci der nach Angi iedhetic matRél oinghsssise kb nurhbdsrdr i Qgrxﬁé;i&a?magnetlc particles (ﬁ,‘ \ivhlch

Si I\_ci urmli oxi ChidovdubBitinBibify asmpribd dubR@ Birfagéder  ei nem Si['i conl ack behan
wurde. 3. Entw clsai@tonetachitaindn B 080U by nimbvdf thipnétit SonbrartiSles HaviRY Rl ki8& 48 um
Si | | ci undi oxi cypsrhaller contaihs £4 50 byTuinbet BErhdgnetfa toner particlysHalihd 4 dafticle sREF8 361 §0.08
wur de. 4.  Entwm. gndrentaimeh%Apsqumeadn leds of waighetic Bas piradies daviktyaniols elé 6128 um.
Si |'i ci undi oxi dplatgerewhersin theshageetic Bineripantities Having/emarticl tizef 5 i or selalieelas a particle size
Si | i condf - beh ption gatistying the Mllowing f@muled ckier nach Anspruch 1, worin das
fei ne, hydr ophob| er te Siliclundioxi ®FveP0 t ki nem Siliconoi be- handelt
wur de, das si rfderin didsaqieshe ppgsantage,by nuyoter efimagnetic lnerpgrticles Havingiapartig@ gize of 5 pm
centi st oke) b é%t?sc% Pe’%“mgeEhV%‘"Eﬂ o @panaticdenennagipips fiemingla pariisleisige ¢f&mm
. | sol | er gpde, ?’10 ‘g frpbeRofd STt IESERPIes|2ERYIIvP umper ! OF TR0y and ghed
von 101 S2- c i) I‘??'"g S ophfictlica fingpapdpr (P dorm g develpper apcoping taxClaim

emul g, sine Saftl- *5 gungsnmagneti si &rung cr, von 15 bis 50 erru/g und

eine Eﬁgéf'ﬂg\&aﬂaht%%h@g% s Gain 333%9% i e|ec&3c9.aa?.?t.%a9br?8%s>agﬁ e dstang of

querver et zt es Copol yner vom Styroltyp als Bindeharz enthilt. 20 8.

Entwi cder e hnApsaittsGicoking 19 blaith EhnereiPhb a&&aga%duc{m%%&d a%E IItQQ.%roorﬁéiﬁ‘e%”
quer ver net zt erso Bob yR6iteE mRhewiialdl§ as@hao e eowhal t. 9. Entw C ef ' n

Anspruch 1, worin das feine, hydrophobierte Sili CI undi oxi dpul ver | n ei ner
Mexnge von 0537 Adapparatus goéotdinly, tl Clala30Cietdirethé biSdirocdadut@ RBrbetldnd §|Q9mte are contained
Gewi cht #t ei | e sdestopould enisingletnratiosgried 10ahen Toners, verwen- det wird. 10.
Ent wi ckl er nach Anspruch 1, worin .das feine, hydrophobi erte .

Siliciunmdi B @@PM"?W'@&Q’FW 39cwherefiithe mixfute of the eleciobonBicivewamory dhdlgrephi@00
2i 1 g, eine tril9o8ipiaedin the phesclinresin e pute lRovide g wiing wt. @l 4il/3 to Z0Berpi@lwpennd el ne
S 30 Hydr ophobi zi t At von -90% odor nehr, bezogen auf mt

| onenaudt adSc P éﬂ‘r‘fsr?é‘g’f'qgé‘ig 0 « Yybreinthe topgrrcamyjpgimember has a ghaneptpriski weh thatc h
Anspruch 1, derm g né"sy thoeleqirle chyras e the Magnstis loREBET v on 1 9 bis 3,0 n2fg

besltzt. 3 h S r.eine. neti sierun cr
von 2 bis 451‘3 % 6y ap e a%l&qg %?a'%ﬁgs%'&'bH‘Stelegr%tﬁn'&‘a?e e@'éﬂq by hgs glgand
und ei ngy Koerz"retlva&raﬁ 183, 1 bis 7957,7 Alm (40 bis 100 Ce) be5|tzt

37. Anapparatus accordmg to Clalm_ 30 wherein the electroconductive image-bearing member or toner-car-
rying member has means for applying an alternating, bias in a developing position.

-

38. An apparatus according to Claim 30, wherein the hydrophobic silica fine powder has been treated with
&6 a silicone oil or a silicone varnish.

39. An apparatus according to Claim 30 , wherein the hydrophobic silica fine powder has been treated with
a silane coupling agent.
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rom o Egﬁ{l | P%qu‘;a e oo nighe S A o g g
das fei ne, Tl gliuag pes feﬂ'rﬂfﬁ m'ﬂﬂyg @m "% nem Si | anhaf t -

verm tt l‘iﬁ r b e %ﬁlﬁ@ hlL. z%k&gzentuale Anzahl der magnetischen Tonerteiichen mit einer Teilchengréfe von § pm
oder weniger bedeutet, V die volumenprozentuale Anzah! der magnetischen Tonerteilchen mit einer Teil-
chengrdfe von 5 pm oder weniger bedeutet, k eine positive Zahl von 4,6 bis 6,7 bedeutet und N eine po-
sitive Zahl von 17 bis 60 bedeutet.
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ks 2 Jlertatmer, nach pmspruct 19, v t ?aieﬁﬁl i e?ySLSpQ?ﬁUﬂlm WIIHIIJHIIIHHIII

behandel t wurde. 22. Verfahren nachEé 13 wori n dasfe

hydrophobl erte Siliciumdi oxi dput:verm t el nem él I | conol be- handel t-wr de

das ei ne \/sk05|-|t von xlO bi.s 10- 3n2/ ﬁ’é‘ g s%’ %3
P‘F‘ o ﬂ""‘?’g‘ pipeey ey loder

25C besit zt 2 t'?g@éq] H Hasﬂﬂ%“p?’ﬁ'ﬁ’ﬂh“fg

magnet i sche Toﬂ'é"rm%'f"ﬁ "8€%en el ektri'schen Wderstand von 10'4 .cm
oder nehr, elne t|$| A A

Satti gungs-l3 Entwn er nacl:hq\ géuf’{) \(I/O%nd .eig y(ﬁ%h&biepi? §'“§“"?°§w§"?’h"g rtggegrr\eznl' |Ian aft
von 1591/5 - 7 I's 100-Ce) besitzt. 45 24. Verfahren nach

Anspruch 13, wextw;adédﬁschlpa%cﬁﬁqmﬁm gﬁgmg&apﬁm SABGhAiRIIBUIVINRE Yifdni SilafileRS
Copol ymer vom &M,&Q}wgmgfhgiughﬂdma&h@,@g - 25. Verfahren nach Anspruch
13, worin der isolierende, magnetische Toner el nen quervernetzten Pol yester -

50 #l 85Bi Bi@iadr Bach Rhdphuck 1, wdfih dad Rk AdrepRobIRR ISIidRRIId RVt eltbAVSiTiRordtse-

f ei ne, hydr ophrdnteitiwurie Siak bins Viskdsitataion puleepis 10+ r&ﬂlsr(mbusl\ﬂeomnusme)(ﬂm&sm tsitet. 7
Gewi chtstelien, bezogen auf 100 CGewi chtstelle des Isolierenden, -

magnet i schel. TEnteicidar nachiAnspresh d storinider dsolieiende Thagmchaﬁmmmﬁa@hzimmrdamis@&;
wor m  dasf ei neWiderptandyysh dBY Gromeod@i hehi lelnerBhstmaanefislenios ¥inse verpbis § emub,ceinglSiditi-

fl ache ntich BEJungameareysiering gaen 1ecbisy50emug und pipeg Keegaitivirafs yandS9f - 78BHBARRY biy on

. 100 bis -3001%e) bpstatd ei ne Hydrophobizitit von 90% oder rrehr bezogen

auf mt | onenaust auscher dem neralisiertes Wasser, auf- 47 0395 '
02631 ~ T Entwigile "gg’ aydy yoriadet isqlierapfenagnetisthy Tﬁ’?’ eip ayerer 'Wéz‘es Copolymer
speé/flsche CbW?tY'E'HBa'ﬁ AshaEr"d8h 1,9 bis 3,0 n2lg besitzt. 5  29.

ver fahr eff ng;:h An's ek 1§¢ru qr Sriln ef isolie n@%@%%?%lg Ii'oli'lﬁ%m%tﬁﬂ%wlm%ggh iolgesgr
Egglrgl '?: Cﬁraftgg\%in g§§gﬁé‘"gns 795(7ar$ngd %r(zgnbl s 100 Ce) beS| tzt. 30.

Bl | der zeugupgs kg HhdiAfeprddi, AmFdad feind Rydrophobierte Silimiclapunat iR hd MRhlbSE N ES
Bi | d tragendesy £ BBiAthtsthh, bERGEARUPIONESwisHt b BT ofidrend s ARgnBlistifbA Toners, Ferwen-
Toner tr agendegetﬁi.-@rrent zum Tragen sines magneti schen Toners auf seiner -

Qoherfl fche, * sine Einrichtung zum Anordnen des ein elektrostatisches Bild
t ragenden EWenestiviciSerusul Adsptuch @ Wafin das R@me, hdrophbbi@esniti@adidxidpuler eifeaperfischabed €
.l nander gegenfidcheracimBERon Uit 308 intigl einé tribedahigischt Adfladiarket @t 100®IS300 #C/g und eine
“dazwirschen, undydidphobizitat von 90%sadar righe ireperzashmiElonenawstalissher dersinaraligintesi Wasses rauf-
Toner, so daB weistne Tonerdi cke bereitgestellt wird, die klelner |Ist als der
genannte Spal t, wobel das Toner tragende El enent -si ne Oberflache besitzt,
die mt eind ﬁF‘Wﬁ'F'?MQM“PFE\'ﬁ“ﬂH@hﬁM spesifisahe-RherliaghepachBET v 1 %3%@%Q<'Eqs\*7§-ch

|l eitfihigen Kohlenstoff und Graphit enthalt, und wobel der net i

Toner ei ffen 1#s 51“]"’@'9%’#8%“”%‘@% o ging, Beptie %gﬁlﬁ‘g@@ﬂ?’é%; %ﬂg F""Ef?r% 5“'8‘%93'“""
m ndest ens el nSBHFYIGGe YonRq bis 40 emy(g und sing Koeralrivkraftyon 3183, 1 pig €351+ (Vm (49 BB 100 QRA
sine triboef ekP¥che Aufl adbarkeit von -20 bis -35 Il. Cl g und sine

-volynenm ttI1 “d'gpll ” 0 ks o Pis 8 pmbesitzt, wobei das

nagnet l SQJ‘e %a? 9 eggiv‘ig ta%m’s Bh&‘gﬁleltcé gbtggvtes r@ggtﬁgfcﬁgpaektrostah-
Teilchen unfait, 6s Efil@ﬂ'é ds! AR Efehtbs uBBHE OBBAEINE einen magrieti-
Opber flichen urnf ags&ion &l in ﬁém@&bmﬁ eh%ﬁélﬁxd-l;&{éﬁﬁndhr vidbeidab fondraRlgfad Element
magnet i sche Toner §igd dbehRbheBditzCdid YR einbfi Filt G WHoMipRfoléeHam2arz bedeckt it Béridektrisch
oder weni ger ent hi leffahiden KoRlers s GadbrapioAThER) Ghd wobBiRiaradgastisek TeResingH idolibriaer,
Tei | chengr 6gBe v OragnetibheliEkdnbofdhtepiohed Dinfadd, der mindesiend/alh BiRdERS(z 06tbdin MEgabieties
nmagnet i sche Toner Materablveat wdimitéineey hydieptiobinangSilbbedindipulie? génigshtist dodurcheivEnt-
ent hal t, worn di ewiokdegnechiAgepnush1gehiidativid.| chen mt ei ner - Tel | chengr 6ae von 5

| Lm oder weni ger Webadempadnetisehefpi®s pinmivibasielsiritohe fuflgdhariely von -20dise3%eia dndlelje miten
Fornel genfi gt lumenmittlere TeilchengrdRe von 6 bis 8 um besitzt, wobei das magnetlsche Material 50 Zahlen%
50

oder mehr kugelférmige, magnetische Tetlchen umfalSt deren Oberflachen im wesentlichen abge-

rundete Oberflachen umfassen, wobei der magnetische Toner 17 bis 60 Zahlen% magnetische Ton-

erteilchen mit einer Tellchengrol!.e von 5 pm oder weniger enthalt, 5 bis 50 Zahlen% magnetische

Tonerteiichen mit einer Teilchengréfe von 6,35 bis 10,08 um enthélt und 2 Volumen% oder weniger

magnetische Tonerteilchen mit einer TeilchengrdBe von 12,7 um oder mehr enthalt, worin die ma-
55 gnetischen Tonertelichen. mit einer Teilchengréfe von 5 um oder weniger eine TeilchengroBenver-

teilung besitzen, die der folgenden Formel gentigt: ' :

NIV = -0,06N + k
worin N die zahlenprozentuale Anzahl der magnetischen Tonerteilchen mit einer Tenlchengrﬁl&e von
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PNIV="-0,'05N + k 30 worin N die zahl enprozentual e Anzahl
magneti schen Tonerteilchen mt einer Teilchengr5lée von 5 pm od ,M EM”’I’””"’
bedeutet, V die vol umenprozentual e giyabbadley nagneti schen Tonew

mt elner Teil- chengrO6e von 5 pi modor weni ger bedeut et k sine p03|t|ve

Zahl von 4,6 bis_6,7 bedeutet s 60
bedeut . und mb%r‘“"q%c;:ﬂ’éﬁ@ 5 W:rqﬁ,, o %F?oiﬂ ;@
Slilci- undloxidp ﬁe gg&h thﬁ'ﬁet ?J’éﬂl
gebil det wrd 35d Flede n By ggrg); é&w. e§f°ner60
el tfahige Kohl €pBaleailt wid, Gtler R b%.% &&ma éH-s'in ) s i el rergos
DWm oder weni g2 fasdi M&élﬁﬁes eﬁ%roslyﬁk'&ﬁgﬁ lélﬂagiagﬁﬁ nh BliRIPAge meﬁf\@rrz dat e, in
el ektrisch | eitf adtEgRickeabRodna Gegbiindrt Ehasieldkerisdhéh Wécﬂf‘el’fel&@ wolktch efhionerbiid auf
Menge ent hal t en aénnéln latdtss Bilditr@gentdn. EidMehteRieig w@&W Ccht sver hiltnis von /110
bis 100/1 bereitstellen. 33. Vorrichtung ndch Anspruch 30, worin dér
el ekt ri sch 14eivedfanlengach Aspinlch 13 ivordnf det sheittricatgitfiihige Kohlebbtofe sinedheztiethedMBléi@Rchen -
ent hal t en si niidectdnd sond,Sxd/em ddepwdnigegmibyeist.cht sverhi [ tnis von 1/1 bis 10011
bereitstellen. 45 34. Voni chtung nach Anspruch 30, worin die M schung aus
el ekt ri sch 15eiVerfakren georAnsprucl:19s wasin fleriglakirisCh laitfiiige Kohlensloffand Qrepbiioleinerabiehan Merr- 2
I n ei ner sol ch@nensfignsindrdaf isigieindischusgsgeveiisveihfitris ver Hif RIS IPBILberpitstsllesy hal t ni s
von 113"i s 2/ 1 ZWI schen I hnen ber ei t&estel |t wird. 35. Vorricht unq‘znach
Anspruch 3d% Xgifah % ‘(r’%g ol le{tfhioe fohlensfoff uprQraphit in elfersolghep Mery 5
es dem 50 ﬁ‘ﬁ %‘H"E' ﬁieﬂﬂ h‘????&"'ﬂﬁﬂ&'t"ﬁ% vop ?’? LO8epedR Ladung
Verl el ht I’I ChélH\n Ans&) H%&u elel tgscgiiﬁfa gem kttng und% ﬁi? ihes
B 111 ggent E’Q’I e ga%maag 4 %Qaapéis%b@,p ewicitsvgghalmvon |
Auf I adungsel ny) 3 bere ! {0 B
ein el ektrostatlsc trag Ig'errent oder das Toner tra- gende
El ement sing, %Mhl'eﬁtﬂ&dﬁmsp?ﬁém:’f\%ﬁﬁﬁm&aﬂ&%&he\%&hﬁt%hméﬂﬂn'aw&eﬂfl@chg 4érfoner.
Ent wi ckl ungs p%ééﬂh&l@l&ﬁﬁﬂaﬁﬁﬁoeleﬁ&ch aufdeladdniwird ddddblmeaghetisEhe Tdner, dek dib friboelektrische
EP0395026. Bl  Aufladung besitzt, das elektrostatische Bild entwickelt, Wahrend: emé/WecfﬁelagspaMﬂﬁd' ariglibding
nach Anspr uch wi) diewine Weckbalspahfingskompyiéhte it eiidr Blebinidni200 biSEH00KHL N et vpp1 t
einem Sili conabnmdelssmowasr‘sﬁadnum@pitza(slputiapmmel t wurde. 39. Vorrichtung
nach Anspruch 30, worin das felne, hydrophoblerte Sliciundioxidpul ver mt
. €i nem Si | arfRaVerfahien nach Ansprashri{ warie dastfeitie hytiedphobiunte Sticiunidioxidpidver mit bineny Sifkaodt
Anspruche 30, waar ieinerd §liconlackrbehantieftvuciphobi ert e Si.l i cundi oxi dpul vernit ei nem
Silanhaft- vermttler und elnem Siliconol bBehandelt wurde. 10 41.
Vor ri cht undt®n Yenihen spehAnsprusty 13,91 des fpins. fydsopheblentn SiiiciypHieridoulver gnit einem Silanhat t
Sl 1ici undi oxi dﬂﬂ‘?"\ﬁéf‘e'\‘??"(""w'ﬂ%m Si Ii conol behandel t wurde, das pine

Vi sk bi s Kk
be:l ??[ SJ t f\“o&g%hf:r un %gm fﬁg%‘}aq Qm%%g%oﬂlﬁ%hgﬁépﬁé;)éw&@em SiIaCnhaft.

magnet i sche T(‘)’?l"e"Ftel nen spez r| schen Wderstand von 1014fl.

ggte\r,; gﬁggs ﬁ' %@ fﬁ%ﬁhj@&?ﬁ‘:ﬁﬁ %Wgas\fgm-:o@ I'g té'sJ% B.%Eléér%t ‘i’aiem g‘luoonél be-
Koer zi t igvkr af t l:;j(e;'h‘m'lSS}l 5 V%@"%W% Elx % 1%% besftt 29’ besitzt.

Vor r | cht ungsn &6ifahn HEdhMaEbrf 13, Wefd dar ﬂﬁsm&@%égaétsafé&onenam ézﬁﬁér,@n J&&%Eheﬁ' n
guer ver net zt e widseybml ydiiﬁt)“ﬂﬁtﬁb&biéﬁa lefny Resﬁh@nﬁlsﬁdnﬁé’%ﬁ% vBiH bi e’inulg%eéﬂthgungs—
Vorri cht ung naabnefisiangus fon36 bis BDEmuUNg WA kiné RedrditRkramtcha 15magr79571,m.h €20 bRBAGU O¢)
eonen quer ver meditztt en Pol yester als Bl ndeharz enthilt. 45. Vorrichtung nach
Ansprucks 30, worin.das feine, hydrophobierte Silici-undi oxidpulver in einer
Menge von 28. Verfahre ndichifinsprdch43,Gevin den isglieinties magretischey onerzinf quéV@néBates Cdpbiptez| | e
des i sol | er endemStyreliypris Bindehperenthdiber s, ver.- wendet- wird. 46. Vorichtung
nach Anspruch 30, worin das feine, hydrophoblerte Sillciundl oxi-dpul ver sine
spezi fi scheSOYerahrenapeh Anspeyeh AR YorAsr peliernds. @wemadones pinn quenvesoridtenfolypsirthe
Auf | adbf kei t #FSIPRGEE"BRE - 300 tLCIg

26. Verfahren nach Anspruch 13 worin das feine, hydrophoblerte Siliciumdioxidpulver in einer Menge von
0,6 bis 1,7 Gewichtsteilen, bezogen auf 100 Gew:chtstelle des isolierenden, magnetlschen Toners, ver-
wendet wird.

27. Verfahren nach Anspruch 13, worin das feine, hydrophoblerte Siliciumdloxidpulver eine spezifische Ober-
flache nach BET von 70 bis 300 m?/g eine triboelektrische Aufladbarkeit von -100 bis -300 xC/g und eine
Hydrophobizitit von 90% oder mehr, bezogen auf mit lonenaustauscher demineralisiertes Wasser, auf-
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1 30_ und sine Hydrophobi zitdt von 90% odor nehr, bezogen auf
| onenaust auscher demneralisiertes Was- ser, aufwelst. 47. Vor Lm ”i'”g, !”m
Anspruch 30, der emme spezifische Cgg gsgﬁg\@onach BET von.

besitzt. 35 48 Vorrlchtung nach Anspruc der ‘ei ne. Rest magnet|5| er ung *
cr von 2 bis 4,5 enu/g, Ine. Sittigungsma- gnstislerung a, von 20 bis 40 '
emul g und SI né"e%erzltlvkraft von 3183, 1 bW 7957, 7 ANm (40 bls, 100 Ce)

besst zt . en riiche fir, f ende er st rmendung

si nes magne |syt8 r?m’l[')'lga‘fh IR g dgru el?ﬁ?z\/ds‘é 0"?\'39"2' %T eﬁ?t1§g’?t

Lﬁéeglt ﬁ;}:n B: égg%gfﬁwﬁfﬁ%ggSﬁg c]:hel n&?gﬁ) ﬁr(agﬁeé%erm/ dor 9&3 ﬁﬁg én%m elne éa&ilgllxjnggrlngm d

Bl ndehar zund %ﬁzpagneiv?sches Materl a aéit vvorl n %Z%g-, @(48”5100%)

Gewi chtstell e des feinen, hydrophobi erten Siliciundi OXI dpul vers mt 100

Gewi cht st eIdoemumuj,.ﬁggvb,ﬂémgﬁﬂi@maet i schen 45 - Toners-gem scht ist,

wobel das magneé Enelaalekifistatistlidsdild frhgendes ERMbIT ke Tragehloinss derdititistAsH BiIBSs] Von

1,8 bis 3,5. nRé gin Tenerteagbrides Elbment Aint Tragen binesMabhetisthen loadrd auy seiner Giidrfidicke, - 35

gC/ g, eine Schu¢ side EilwichtuhgzubiAnbrdvenrdefeirldlekubstatiSchbs Bilg tragtiB denEtbrdhtasundabs oner

Di cht e von 1, 45 ‘iragenden Elegentasiin berdFotg tiak sieiimeder geysniergangsividaet lsied fulh bieem febtge-
einenittlereTeil tebtem §r8RBlzMiseh@, dndbi s 0, 35 . m auf wei stund 50 Zahl en% 50

oder mehf kugel f oeinFlgment pymyHaatelierdes nipgrietisshamToner Sedel eing| Eanendiciibereftdeatelt wind, idin
wesent | i chen abgleiogsistaiedergmanntednaln unf assen vvobel der isolierende,

magneti sche T¥H dafdb'l? agendy E@W‘ Oberfla °'Rﬁ§(§féd F""hﬁ’g 'é B’t?ﬂ@'s"hem
Telj Chﬁln unflz;'lHlae eipen o ' N%W I£ o eln B::ﬂ:‘::e
Entwi chl er R‘g""fg'ﬁ incenarz
Tgl I\Ehengr 8ae eiﬂ?é lﬁn Te'l ':'?:Eﬂ Al tg o8 WE‘T uflac a‘g‘} "°5C23 [PoH{g und
ragnet | sche T Sl gc;nT@ Ao irSiohdh el B
enthilt und 2 HAHBEH &m AT chen M1

ei ner Tel | Chen%Q@@erHﬁ e&s%hJTo ér'ﬁ &fZaﬂf@ tToneVlecﬁéa nﬂ%ﬁfﬁﬂﬂﬁga -

|

Toner eixie VolsyRBdrwbigeRSritnak D bisGD 2aHknt| .ﬂafnewaﬂe ﬁsn efichéh RTBINER

magnet i schen T@Re,08 @h bitkaRand? Vol % lodek Wenigen MbghediskiieCrondpBiicRendhil ¢Rfd! Efenaﬁﬁur&%r
ei ne 49 EP véh 23Fqun{baedienr enthiit, worin die magnetischen Tonkrtdiléheh it bihdr Teibhengrbid voh b il
L] - oder wénigereme'fe‘urchendmuemerte-ﬁnngﬁhdzein disgerddidRad Foml deli@ besi t zen,
.die der fol genden Fornel genfgt: -NNw= -@oa0b+N + k worin N die
" zahl kﬁf'n prozent watineN diezhlehprokentualednzatil der olagnetisttandoreadiicitin et enertTeilchengndBe von 5 pm
Tei | chengr 8l e odesweriger badewtely V dimyolugenprérecteale Asizahl §ér thagnetisohen TenepieiioepmiitembrTeil-
Anzahl der naghragioBeven fi nmores weriger bitievietnk einegositive Zahbyop 4,6 5is 6,7 bedeutehrad Yreing eo-v on
5 itmoder we ﬁi"g&eh'm&h'%ﬁo Dedeutst, uad webej derimpanetisehe Topesmitisinempiygroghobieriamellin-et
und N si ne po Mmipxidpyluer gerpipchi igtyworyroh, eis EnfwickleraasfiAssprush 1gebildasWiting si nes

S e St 7 S B ot il B R eecm trrer

wur de. 10 "d"°"° "‘"e"'ge'a | 3. Verwendung

g: PTiI E%Wo%kﬁ Hf-l h%f%ﬁgiﬁ@% évémiaﬁ%deﬁn&ﬁ?:df IR hlge'h%‘%{ B‘h,‘%bL ge‘::er olchen
Ver wendung el nes Ent ck ers ﬁac Anspru&f{!ﬁ& Wor'f n 5 elorlle lle

hydr ophobl eysl &ombHtdrig InbdRCHnSprIGARY) Weh BirlelefitRsch leitfanigd. mrzhs‘éld e @?Jph.vrﬁ loifbrl dolcin
und ei nem Si | iMeAguEnthEIRR 36l RbE si¥blh BiRchuRgsgdidhea FIIRG voni 1R 1bbrt Béréitsleidns nNach
Anspruch 1, worin das feine, hydrophobierte Slilclundloxidpulver mt el nem
. Silicones eahvacietitingnweidhG@sprath 30, WotiredidMisdhony auddlekuidch |Gtfahig Kohidnkstaff drd-Glaphl inS
(50 bUs 1000 eiahpliehdicehen Bak in2b& shicion Madge enthalteri§l, dak eilvidis skl gawiphBsvathiitnis von
Entwi ci rers nd6tvisfsmisolin itben hersitgestellovird] sol | er ende, magneti sche Toner. ei nen
spezi- fischen eleitrischen Wderstand von 1014 Q cm oder nehr, - sine

Rest mag net i 35} élp(u} ung GachaAnsgreah 30, weria das Toner tragende Element die Eigenschaft besitzt, daB es dem
“magnefischen Toner eine negative, triboelektrische Ladung verieiht.

36. Vorrichtung nach Anspruch 30,.worin das ein elektrostatisches Bild tragende Element eine Reinigungs-
einrichtung und eine Aufladungseinrichtung besitzt. . .
§5  37. Vorrichtung nach Anspruch 30, woriri das ein elektrostatisches Bild tragende Element oder das Toner tra-
gende Element eine Einrichtung zum Anlegen einer Wechselvorspannung in einer Entwicklungsposition
besitzt.



z!erfy/ g; sine Sgttigungsmagnet i Si erung ;von 15bis 50 .erru/ g und -SI ne
Ver vendung oi nes. Enti okl er s nach. AGapLuch L vor Seéefef'séfferiﬂlﬂll||||||IIII|||I|I|I|I\

magneti sche Toner ein querver- net z?ggrsgpo yirer vom Styroltyp. als®

Bi ndeharz enthalt. 8. Verwendung sines Entw ckiers nach Anspruch 1, worin
der isol i er dhd¥omichy Anspruchia9arin dasifaine, fydgaphobipdp Siligndioxidpu Veramit Rinepy Sifigond
Pol yester als erne ?WPF&F'tde't@“mﬂ/erV\endung si nes Entwi ckl ers nach

Nenge vop 0% ¥ %"dggft‘a&;éﬂjgfgj o SRRt i el 46 m@ﬁb‘*ﬁ@hﬂf@?@m&%ﬁ-

I sol i erenden [itigt hehandd oners verwendet wird. 35 10. Verwendung

sines Entw

Si i ci undi og‘? d;yﬂb :I::ﬁ%s,ﬁ%%ag}o H:%& @u,ﬁbqjgar? 'Fh%h s#%ﬂéﬂ&&%@ %ﬁﬁ %’ge e
n2/ g, sine triboel ektr sche Aufl adbarkelt von -100 bis -300 pClg und 5| ne
Hydr ophofai Zisd.i VornicAtung i Aridpruct 80 Worin BEZ6I8 Rydrdphobirb ShiumvAdsiveracdRin SilRsaNEe-
ralislertes Wasehardelt vdide/\&@lsine Vididsithilvon 52 AovEisH I gn25i(5008 180U cahtiSIokED b 2570 Bébitzt.
Anspruch 1, der eine spezifische Cberflache nach BET von 1,9 bis 3,0 n2/g
besitzt. 1242 \Aamivhtaogach Anisprach 38 miouin dekisalierendeaodyndtisehe Teneteinkn spdeifischenreidktrischen
Rest magnet i si eWidsrgtandvon 10992-@n ddergnelir, SnedRestrggned§erung von & vand bis 5 emulg, eine Séttigungs-
Sf t ti gungs nagnwégnstisierunggs vom 15 bisdi e@d/g londseint(Koenzitivigafinanl 15911, 79668 Am (29 kik10810e)
von 3183, 1 bi sbeplg®7 7 Alm (40 bis 100 Ce) besitzt. 13.

Bi | der zeugun sverfahren unfassend: * Das Anbringen sines ein _

el ekt r ost at #&cYawichinng ngch AnsprushcA9waeh gerisalieeande, magne © Toper §in gyasvernetzkas Coralvarey -
50 \_, s CYpmStysoltyp alp Pindeharz epfhat nes Toner tragenden El enentes, das auf

®
e vﬁﬁféjra\?,he 5 i ATREHOb oL B mesr i Tere L R P s

besitzt, die m arze 'tm aus ei nem phenol i schem Harz bedeckt | st, der

el ektrisch lt% 9Jrﬂicmugge&cmtﬁgﬁoo\m£n U&q’eug Wpﬁob%ﬂg gjﬁiﬂ@ %ﬂllvmpgiher ﬂﬁﬁge von

magnet i sghe Togehs ¢h Belcrtsisieh, BE 100 BERiBtstSe 4eLY gr?eﬂ chéH 13RS, ver-
unfal ~t, dpr nq,,aﬂaw,,@ns ei n Bi ndeharz und ein nmagnet |, sches

Mat er i aI unfa~t und mtfei nem . hydr ophobi ertem Si | ici urmdi oxi dpul vergem scht
i st, wodur cle.evdirichiithg nadh lidprich BE Glarid e I6ink; Ihyc&opgaiwrde dertiundidxidpuve® Bifd spdgifische
rragnet I sche Toobsiflasheveachk BED@AI7e ks 13066, eifé! fribodldkarisihe iAufladbdtkeit 26h -H00Shis 360 Wiy
*und “sf nesovo- | uri e Hydrdpaskezitfteor apbadernecbezagen Guf it onEnapstaus@si d‘emtneramhes watas
magnet i sche. Masegraufakistc0 Zahl en% 50 EP 0 395 026 Bl

131111 cl .1 Moder nehr kugel f8rm ge, nmagnetische Teil chen unf aSt deren
Ober f i | chen47-nVamichtung hack ArsprughhiPeder pinmshetitiscBhSberiidshd nach Eﬁﬁvast%bis?:mebesm{
magneti sche Toner 17 bis 60 Zahl en% magneti sche Ton- ertellchen mt el ner
Tel | chenYr 68 Vesichtyng gagh Ansgiuch 50y flep eife Regimagnetisierung g von S bis 25 em/gRina R 8HeNgsMah o
Tonertel | chen $Aelisiesynge, waai2P bis A%, epu/gsund Pl Keeraliviaaft yom 3y 8HEbisy 9672 MHAY bis 119 Ped
Vol unmen% oder V\B?‘ﬂ"ﬁ‘er 5 magneti sche Tonertelichen mt elner

Tel\ ch 12 hr ent hi die ma- gnetisch
Tond tof e hEReHAPers St A B J Bes E‘me“ﬁé'ei‘ weni gor Sine

Tei | chengr Oge “V&&er& ﬁ dirtdC %t?s'cﬁi.%'ﬂzw&:hﬁ %ﬂ@ JorIn eF&FoQEbsc GNGtbhn BidlY, =
-0,05 N + K WOfhdss U Hydo UI@JI\’?SI i em@ﬁl&@ hdeh Helgnetischen To-
Tonertelichen Rartdeﬁr\im&en-g@‘n bfﬁ BGu n¥3hetidéhes Material umfafsﬁw&moqgﬂfé 1,8\8éUiGEstelle
bedeut et, : V di esVéhleHNidhophoBcHSh SifkdicindRREmIVers tH 00 EALAiste i BT IsolleHaE idghéBhen
mt einess Teil tdnedagémisabtiton 5 ttm oder weni ger bedeutet, k eine positive
Zahl von. 4,6 wotmider Magnetbens Entwidkiatleileé spedifascpOtietfisute nZéHB‘EWﬁH’H ,dbls 55 82§ Gine tri-
bedeutet, * daboelbkizischpAuftadigriet vaie20 iegsiel/y,ile Sahiltdictes i8 Luftivoe DA DIs 0,52 glom?® und
Ent wi ckl ungsposing wabre Dichtewor mdS biet,8 glonidesigh  ei ngestel it wird, dag er sine
Di cke ber el t st whhiefdas gipgnetische Materialipine mitflere Tdi@her@pae Yon 04 bis 0,35 um aufweistund 50 Zahlen%
oder mehr kugelfdrmige, magnetische Teilchen umfaRt, deren Oberfléchen im wesentlichen abgerundete
Oberfldchen umfassen,
waobei der isolierende, magnetlsche Toner 70 bis 120 Gewuchtstelle kugelformlge, magnetische Teilchen
umfaft, bezogen auf 100 Gewichtsteile Bindeharz,
wobei der Entwickler 17 bis 60 Zahlen% magnetjsche Tonerteilchen mit einer Teilchengrdfe von 5 um
86 oder weniger enthit, 5 bis 50 Zahlen% magnetische Tonerteilchen mit einer Teilchengrée von 6,35 bis
10,08 um enthalt und 2 Volumen% oder weniger magnetische Tonerteilchen mit einer TelichengrBe von
12,7 pm oder mehr enthélt, worin der magnetische Toner eine volumenmittiere Teilchengr6Re von 6 bis
8 pm besitzt und die magnetischen Tonertellchen mit einer TeilchengrdBe von 5 pm oder weniger eine
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1.5 - .* das Entwi ckel n des el ektrostatLschen Bil des das auf dem

bi | dt ragenden El ement erzeugt wurde, In der Entw ckdungsposlt

Gegenwart pines el ektrischen V\échseIEPmlademmdurch ein Toner”“ﬂl“ﬂ“f“llumlullll
sin latentes Bild tragenden El enent erzeugt ‘wird. 14. Verfahreh nacth "
Anspruch 13, ﬂﬁ! F}égtl of f einen spezifischen
el ektrischen \é\%‘léhg" vgh&h{‘% |‘:)J\gr(')'n ,%,é%g& k&qwe i ger .aufwei st :15.

Ver f ahren nachydi fiRieaille ?azenwelmzafilﬁ{eﬁkaakétrsehamn&%néntafﬁ ik Gor KABeREELeVbH 5 M d
G aphit in ei nGesiEnigtad v d@Solamérpkdntlidle Anll deflrdgRetiSéhen Fdnbrtelichen mit einer Tel-

M schunggsgew Céhefigraielter 8 jibh Sdeshigdy bbbeudt, & eih® pubilivdZaniobit 46 B 6,Pbededtét undifbeine po-
Ver f ahr en nachsitive gatiedn 17 8is 6oedemeter €l ekt ri sch | ei tfhi ge Kohl enstoff und
~Graphit in elnersolchen Men-. ge enthalten sind, daB iae sin

M schungsge®i cVereandurigainesndwisiders nbbil Amsiruch(Ovorid dds feine, hiydropbibbierte Siligimdidigipdhednmie n
nach Anspruch di®m Sisondhoddr eine %MMWMG&MQ ri sch | eitfahi gem Kohl enstoff
und Grap#it In einem phenolischen Harz In ‘el ner sol chen Menge enthal ten i st,

da6 sin M s&huYejeedvaceinesEntwiokiers napisAngsuchd gvorin das feine Aivdsprijobigrip Spiglpradiondpulyermin
ber ei t gest el i teiwnr%'anhfﬁveﬂv*@!er%f@ﬁ"wa% Anspr uch 13, woi n der nagneti sphe

Toner durch Kont akt erfI che Toner.tra
triboel ekt rfscYP gﬁgg‘ t;g%) o ‘:?: fls?Eﬁ@y%dﬁe"eghif’m'ﬂ‘ﬂ%%p"we’"'“
triboel eRtri scﬂ ' é'éq P ‘é°§ 5'§Edat i sche Bild entw ckelt,
wahrend si ng V@e un r@&%lriﬁ_%f?ﬁﬁmndasfem &ﬁo hgﬂn algm xidpulver mit
Vechsel Spannun&g}gﬁﬁd ?(5'8 4, 9& eirie VM ﬁﬂ%onvﬂ‘mﬁ 'b-"‘ ?g ﬁ:ﬁfioke)
ei ner Vpp von o8 bSsit Spannung pltze Spitze)
Ver { ahreg nach Anspruch 13, vvorl n das. fei ne, hydrophobl erte
Sillcl urrdl 0%] NHvetRling Birles BritiigiirShdch AfRBREN 1 Wrin dof IséRundb, nhaigRElibdhe HforlEdiibn dpdzt-
wurde. 40 20. HRhdnaulbkmischBWilerS@adVok 401 (h3m o riehr, shvRebtRiagRtisidhidvopEabh €bis 8
Si |icl undi oxi dégridrg/ eihe SEtigugsimaghetisidrnmn BA/bi 15 bisG0 &iu/g Un@ sindIleaidd@dft vol 5966 - 7982,7
Ver f ahr en nachasvispsisitoo ObBbesinr i N das fei ne, hydrophobierte
Siliciungioxidpulver mt einem Silanhaft- 45 vermttler -und el nem
Si | | conol b&haYelwérdungeindeEntRicklers/mach Atspaich h worin darisqlierensii, ne@netipghe iTonetiein quervele,
hydr ophobl er t endSitési Gopelyrerr vom Styultypads Biidehags eath@-Si | i conol be- handel t wurde,
das sine Viskositdt von 5 x 1 0-5 bis. 10-3 rn2/s (50 bis 1 000 centi st oke)
.bei ;250C be&i t Yarwengung ejngs Exfwickiers pach Apsprush hr‘f@ﬂ’r%H°"£G“d%?qnﬂ“sa'@ﬂ°"e’ einen quer-
“i solTerefde, nYeRARERNFOlPRer i3 Ritenarz IR pe | f | schen eI ekt rI schen W der st and

\S/?Relg%lt qua-(r:] oder rrehr | ne Rest net | m(§rrg‘un ¥ gumdlmdpurm’”g
Koer zi t | vkr aft® %wifhtimn 987 a def |s |emngengggEftL
one e de

55 & Ver?ca HENTHaCH nspruch 13, worin' der |sol [ erenee magnet i sche

Toner el N YT V& ibrdbrd dines EMBIRMETTRL S frtn adReie, ByalpERASS oRidioR@lulver &2 5-
Ver f ahren nach Mﬂﬁfﬁ&os Heptiackdithich gﬁ%ﬁ% ﬁa@ dogﬁzia ﬁetiymgmgché&hedb‘;ﬁaﬁongioaen

quer ver net zt enpP@lol £6rh Gid ek HydrofRobEEkEESR 964 Bie ﬁ;lehr bezogen auf mit lonenaustauscitekldérhihd-
NINVIS géiigteﬁeswa‘l,ser’adch,IsLllSlll I aI s Bi.ndeharz enthalt. 26.. Ver f ahren

nach Ansgruch 13, worin das feine, hydrophobierte.Siliciundioxidpulver In
el ner Menge 11.0Ver@eriuly eined Entwidders 6dth Absphiciem) deretia egeifischel Obet (Tidhd enh BET wh ¢.0bis
des isolierendenmigbeitatt i schen Toners, ver- 5 wendet wird. 27.
Ver f ahren nach Anspruch 13, worin dasfel ne, hydrophobierte

Si l'i cl undl oAR-d¥ervendueg ws@p@mﬁlﬁgeqhé\nem@1 qer eippoRestaanatisiaryea o, YO Jhiss4.3 /e,
2/ g, eiffe tri BpePatigupgsEasnelitiaring aoepr Rir4pemuo 1'!5’(9'“5!‘%“”‘3!9@“1"][‘@@ P 9 Tfdm
Hydr ophobi zi t i {40010 Be)bethe! rrehr bezogen auf mit |onenaustauscher

dem neral i sgert V\asseger@@’: wei st. 28 Verfahren nach Anspruch
13, der sind*sp % of von 1 9 bis :
29. Verfghren nac Ig?:t e; gin e %?Eesg le'g 6%‘3 :Eﬁ r:%ﬂ, ‘
41 5 em.]l g1 el ne un es oner ra en% 2;7611 asau sebne:'ja

und sine Koerzi tié/ ia)! eé% derelektrisch

Ieltféhlgen Kohlenstoff und Graphlt enthélt, und wobeu der magnetlsche Toner einen isolierenden,

magnetischen Einkomponententoner umfalt, der mindestens ein Bindeharz und ein magnetisches
55 . Material umfait und mitfeinem, hydrophobiertem Siliciumdioxidpulver gemischt ist, wodurch ein Ent-

wickler nach Anspruch 1 gebildet wird,

wobei der magnetische Toner eine triboelektrische Aufladbarkeit von -20 bis -35 1C/g und eine vo-

lumenmittiere TeilchengrdfRe von 6 bis 8 um besitzt, wobel das magnetische Material 50 Zahlen%



o

‘besitzt. 30. Bi Uderzeugungsvorrl chtung, unfassend: E*

el ektrostatisches Buld tragendes El ement zum Tr agen si nes eI eﬂ“‘ ‘“‘l“lﬂlﬁ“l“‘
Bi | des, 20 ' s sin Toner traf@Ad¥s928Bdrent zum Tragen

magnetlschen Toner s auf "sei ner--Cherflache, * sine Elnrichtung zZum Anor ornen

des sin el ekt r ostoserinsbitegelBimigh, ihagngusoitbciiilchbrounntat, eisron ObbrliRen T W@Sentibidg @Ryde N

El enentes In der ringete Obef fliidhersimfaseennwebdisier ropgetiachie donect Tays 60 Zahibh % Siagabtisthé Ton-

si nem f est ge- elleh ainey| Zailotiengr®feryon 5 nl oder wienigeFkriivall fi big 50Aakllents magretsehele s
magnet i schen Ton pnertalichen it eirier;Eeilchepieritd vert&35bis B8 igeentiit ind 2Molutheri%l pder Réniger

kel ner &t als dd&regeripehn enertatighan mit ejget;elichengedhy yonct.7mender Torbr @titiditwerin die me-

Ober f | ache besi t Sretseen Toperteiichen ayitejnpn Teilchengrobe yeerh HEHRSRrOYenige rinm ThilghengtoBerwerk t

ist, der elektri 28UHng: 'EFW'&HP&%’rP‘?&?H‘f"@H?Pb@P“Q&nd Graphit enthalt, und wobel
der rragnetlsche ToneI%

n 3 'Hﬁeﬁ Fﬁchen Ei nkorrponententoner
i et on S = %’ &“g“g%%ggz sty
si ne vol unenm tt|uﬁ,§ﬁei g: @,bi o &Edeute T Yol nggag cut

magneti sche Mat gighgt RGNI RN SHers uqﬁéreﬂﬁnmd enclH lesa108
Tol | Ghen Unf ai 1 - ohgemaorent dep fadii E‘bér&ﬁsiéﬁscﬁﬂﬁéndeﬁgl‘%ﬁ%%%@ UG Tonrso
Ober f1i cen unf agaEhtwiiRinbs SkkirodBHUSIAEH BIRES) Bas KR bﬂd?raéunﬁen%m%ﬂd“&ﬁﬂgﬁmde, in
magnet i sche TonedbEntwidkiafgspasitiosth GﬁdenW@tdurﬁ@ﬂMs%ﬁM&@el@dWodurch ein Tonerbild auf
oder weni ger ent haldem efn idtintes Bild tlegbidenBemiBi@aredugbade Tonertei l chen mit el ner

Tei | chengr 8Be von 6,35 35 bis 10,08 pmenthalt und 2 Vol unen% oder
weni ger nmagHetVedetinen iichnsprach 18/ verin der blekitiscizleitfBidde ohiemfi @nbrespuitischsh, elbkifisther O
mehy_centPal t, Widerstanddpore0.5Rgmeoderaehiger afioeiet t el | chen nit einer Tellchengrffie
von 5 pm oder weni ger sine Teilchengrd enverteilung besitzen, die der

f ol genden FB rieffa Anggrugh 13, yorirsienelektrirch|gitfahige Kehiensiof tunt Graphiinsinsreolchdnden-
Anzahl der nadit@naltensind. dafis eindischHrgsoayichtsyarhiitpls vpailf1e bie il 1eBesttateliens pm 40
oder weni ge eut et, Vdie voI umanprozent ual e Anzahl der magnet i schen
Tonert el fch %V;“Ig dpitiah igg'ﬁ‘?“l%%‘?“ EIE‘r’ gineprolehenMeny
sine positive gzaﬂ‘f‘ Bfind def i ﬂ" 's°f‘ 'E?é%?é’lﬂ'té‘fer'@ﬁ sYﬂ"éFr‘?WB%‘ eé?"tsﬁe\f‘é Zahl von
17 bis 60 bgd er sche
hycrophob ot ol aa?!fﬁﬁ M "n%w“ s ?‘p'f i 3@ ot Z%"M er
snach Angpruch 4 ung hac PPt ?1 %’Ef rh
der €l ektrisch Ieltfahlge Ko enst elnen spe2|f|schen elektrlschen

W der st and mr\leﬂah'?enfdaé}{nr@ﬂ'ﬁéh 18806 Bér ndgHetihe fonerddreh 1SHaki nfitHe rfdf Toner
Anspruch 30, WRgénden Ei&ﬁente@irﬁkéldidrﬁ&ﬁufﬁ&ﬂeﬁ ﬁ#f UBE deiPy n@ﬁkﬁﬁgﬁer.%ie@]tﬁgles " _
ei ner sol chen Avbaysy Bsaitdtodab @RkifusBEbcheBild entwickal, Wﬁ%ﬁ%m%%ﬁm%rahéﬂebw S
von 11105bi s Mi9/dle diérWechsdsparinarigskomPonente mit einer Frequenz vori 200 bis 40000 Hz und einer Vpp

F 33. Vorri chtmm@ommommmnmutzmtman el ektrisch leitfghige

Kohl enstof f und . Gaphit in einer solchen Menge enthalten sind, daB sl'e ein
M schungsgel Matfalyesy riach Ansbrych, 19 warlhidab feine, T9@bghoberieciiiicioteibridpulver 3. einem Siliconi
Vokri cht ung n2€sr ejaem Shicealecigighandelt wyidedi e M schung aus. el ektrisch |eitffhi gem
Kohl enst®ff und Graphit in 55 ei nem phenol i schen Harz I n el nersoi chen
Menge ent hat% &rfahesn “aﬁfb("“sB’PW 1% wsin derfeitpe tideonbabisete Biliqiumeiosidaulyar mit giney) Sjlantyaft-
zwi schen i hnerf*BEfe bF'E@%?‘é“I“TdP vv| rd 35. Vorrichtung nach Anspruch 30, worin
das Toner tya | nschaft besjtzf. daB es dem

026 11 g 40 ARl & Sl S hnend S e e
negative, tri boal ekt Tl Sehe IL ver'f'"se%t 36. Voni chtung -nach Anspruch

30, worin dlis \éh&hr&tlngmﬁ%dﬁtlﬁ %mﬁﬁs&iﬂl& QyMp %ﬂg@udﬂ ulvi nQPe. e %ﬂm&lﬁﬂg—s_
ei nri chtung Ungndi WGrdd)dbd AMEWRESREE iotmu "Er{-% %%«Q@Ch
Anspruch 30, worin das sin el ekt rostatisches BI d tragen e errent oder das
Toner trea- 23evedahbenaEEh Knsgtudhel 3 Fhorin b BbileREde; BagndcROBHLr Bihdbezifischen elektrischen
Wechsel vor s parmwidergandrorelon excmipdérieRdineRastmagnetisieniig (S| vor 1 bis Sdinu/g3Sine Sattigungs-
Vorri cht ung namsignetisienng.i; kor3(3, bis\S0 eintirg thitteink &bétBitividast d6nOBYIOEI 7854, £A/m (20 bis 100 Oe)

Si liclundi oxi dpsifzver mt einem Silicon6l oder einem Siliconlack behandelt
wur de.

: i - [ )
55  24. Verfahren nach Anspruch 13, worin'der isolierende, magnetische Toner ein quervernetztes Copolymer
vom Styroltyp als Bindeharz enthait. -
25. Verfahren nach Anspruch 13, worin der isolierende, magnetische Toner einen quervernetzten Polyester
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*39. Vorrichtung nach Anspruch 30, worin das felne, hydrophobierte

0. Sor g nach Ansorueh 25, aeremesett o ne. ‘s oono MM lﬂilllﬁlillmm

Si liciundl oxi dpul.ver mit einem Silanhaft- vermittler -und el ném Sii tonwl s

behandel t wur cis Binddhar2@nthiak.Ccht ung nach Anspruch 30, worin des ftone,

hydr ophobl erte Silicl undi oxi dpul ver mt elnem Sillconol 20 .~ behandel t
wur de, des 26 rMerfalirenash Arfspruchvi3wdsin Yaslféind, hizdrephdiiler@ Sitilmdigx@puiier & eh8iO¥enge von

cent | st oke) bel6 LG Geydobistejien, bezGgen wigr10Q Qmiqm@llﬂdﬁ;hsomp#mmmnaﬁphenmnen wer
i sol | erehde, megdrtwkdkche Toner einen spezifiachen el ektri schen W derstand

.von 1014 n cm oder nehr, sine Restnagnetisléerung von ar von [ bis 5 emu/g,

oA

ei ne Sitti gifngérfahropnachnsngychid, weringast Eﬁnhyf5’9¥ﬂb9“5§i"°ém9|°§dﬂﬂmre§1’ prezifische Ober-
Koer zi ti vkr af taghgfachi{ ven 70 biy 3iym?fg, eine S’ E‘ﬁ?:;%‘oo b's'3qu,*§’ﬂf‘§dce'"e43 _
Vorri cht ung n plibigist YoR 2% “WF“’TP"G‘@F ?‘sfm" '%'P'@Hﬁ%"sc fpmineralisieries W Eﬁ?@r auki 1y

querver Bt zted'® pol ymer vom Styroltyp al$% Bindeharz enthalt. 3o

h
O Ot ol ARG 1o 8 e el b T e o Y Iqmg hach
Anspruch 30a9, WifrhHrenHash ArSbrlG 13 méﬂaa&%emasﬁehaerwé cantmgm..gﬁ&x@é ol ggeJnQe"

Menge vap O, 7 dRbtibierung o, FoNoHH fleRulgGRd iRkt M-io €6
i sol i erenden, pgggpetl schen Toners, ver- 95 wendet wird

Vorri cht ung nach Anspruch 30, worin das feine, hydrophobi erte

Si |'i ci undi 030. dyitdrreRgungsvaictigAinitdssen:e Cber fi f che nach BET von 70 bis 300
n2/.g, sine tri beEnsinddkaamintschesBilathipndes Blometiaum 1@Gknkines eldktiostaniedhgn Bildek, Si ne
Hydggp habi zi t at « epTor@0i4genties Elamént zuniieageq einesansgnetisthed Toners anf Séiger Obdnfliiche,

deni ner al i sl er t eeing\Rigrichttifig zum Anordnen desiein elekitrostatisdigs Bilddragéndért Elewenteauid désiFoperuch
30, der eine spet@oqﬂmrﬂe"@b'eﬂhldﬂm dafesle ediEmder gegentibgr angeprddetind it ginkrn feistge-t .
48. Vorrichtung M@ﬁ‘ﬁkﬂk‘b‘iﬂﬂ?ﬂﬂe@md der eine. Restmagnetisierung O von 2 bis
4,5 emu/ g, sine® Sl‘ltE! g%ﬁ'ﬂste“ﬂ'sdes magnegjzehen Tones s A¥ eine Tonsrdickobersiltgesiellt wirdngleg
und si né® Koer z| t kg pls ﬁe'BTB%SPB't'bl s 7957 7 Alm (40 bi s-'100 Ce) besi tzt

Rovend! cati on °3‘E3d ‘c‘ﬁ‘i 98%‘!?%7‘?; t§ "d"dﬂ 'EE‘tFHt‘HP‘és eé"ﬁ'i"\?"a‘?‘??' lscha

BE, CH LI, ere | ' Ig er e en n lihe
dével opper un e rétﬁ%l\gte ig%é‘filgu'% g‘ ele nsch fla Tﬁrkepvon dblsl ggg 5
dre;de s} rEteiich 5: nprenan

| Ne
' part QGeﬁeB'?&aﬁé it agam.aaaf%"‘m %e?ﬂﬁ&egﬁrggfﬂoﬁ{%ﬁﬁ%ﬁaﬁlg

100 parties eRyoBélliékmaghetidcRé onerTRBIDEY 2l nddefiiehe Toh ﬁ&letﬂﬁyﬂepﬂmﬁgﬁgﬁh von
nagnet i que ay ayjim ddbrivemiger brtkeR, SHRBO ZAHiehY% MabhelisdhE TohersilgheRmibeiRdd TdllchehdiSevartads! t
53 des char g 10/08 [vA @htRERiuhd 2IVsuntbA% 0dé wanige? Mabratidclie ToHEHRIIINBISHIBeiNE? TeABeRHShe
appar ent e dansvoh 12 yak odecréhr shthafl, wbbin die Rladnetisghen Tenertélichan it eMBSTIRhSHQIGBEVOR 8@m
absol ue de 1, 4@erAveiligé elyé TaiChengrafdintecteilung besitzen, Wigiet folgdnden Fagrsangentigte di Mensi on

‘noyenne de particules de 0,1 A 0,35NN erof@iNe kt conprenant 50 % en nombre

"devel oppat eur "&5’ ¥

ou\plus de parvorichiHie sahlvam@tlmqu&galﬂ et eegratisshendomrielchen il sineelieirbengdiipy®d 1mS

nent serfdi bl erpderwepiges bedguteto¥: dig valumennsezentualefpizahl ﬂﬂﬁ@ﬂﬂ%ﬂﬁmﬂq@@hen mit einer Teil-

| sol ant cont eneﬁ‘i?“g"ﬁéeW“f %[r“‘lei"%b% e nagitive Zphl ven fi&cbis dleing Prb- '

ri ques pour 108 %f?"l‘i% :EPG e Fﬂé“aﬁ@e‘%@l" Jepstmitfgingm, ¥1’f°P“? legiprp Sil
ARYlyprigerpise %‘6“%"@ fin Rehiskier ngeh Anspryghd gebildetyld ¢ oer

htI di 5 - 50
o o BRI s 50 S S e,
de 6,35 -10,08 mcro res Tcnan 2,0 % en volune ou nol ns de

particul es ge %Rﬂﬂﬁndmaﬂﬂkbﬂ&%oW&ﬂher%EmQJh'?&Fh%ng Rotfihstdre @nd Gragh i eWaPdolchieh OU

plus; dans | eqiabe érthalténdinb, FAREE SR MitbHanddoERGRVE SRS voH TRYbR 186 BENIGRIK,. €N
volune de particules de 6 - 8 mcronetres, et les particules de toner

33. Vorrichtung nach Anspruch 30, worin der elektrisch le:tfahuge Kohlenstoff und Graphit in einer soichen
Menge enthalten sind, da® sie ein Mischungsgewichtsverhdltnis von 1/1 bis 100/1 bereitstellen.

34. Vo:_’richtuné nach Anspruch 30, worin die Mischung qus._elektﬁsch leitfahigem Kohlenstoff und Graphitin '
55 einem phenolischen Harz in einer solchen Menge enthalten ist, daB ein Mischungsgewichtsverhéitnis von
1/3 bis 2/1 zwischen ihnen bereitgestelit wird.
35. Vorrichtung nach Anspruch 36. worin das Toner tragende Element die Eigehschaf_t besitzt, da es dem
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‘distribution de di nensions de. par- .ticules satisfalsant Ia for 'H’mum ’H””m
15 .EP0395\Q28BL 0 05N + k, dans |aquel

desi gne Ie pour cent age en nombr e de particul es de toner nagneti que ayant

une di men- sl okghbBisdherTonér@ie hégativepivibdtiRkifische baddiysgmeht] e pour cent age en

vol ume de particul es de toner -magnhtl que ayant une di nension de 5

m cr onbt r es360 (Vomichturg,nath Ahemuahrse, worin dasrelwelekistatischés Bijé trapegdeElepnent eif@tR_eNQUN'QS-

d6si gne un norewiehtyng gid dirfe AtladunysginrBlitungt@sitz. Devel oppat eur sol on l'a™ :
revendbcation 1, dans |lequel a fine poudre de silica hydrop hobe™a bte -

traltee ave¥- MesichiungnachAsspeych3gyaen d@ﬁe'ﬂlﬂ"%?*ﬁis%!‘eﬁ%'d§P9W‘éﬁ‘ﬂ§“e“‘3’ds’das Toner tra-

Devel oppat eur SendgfElementeing Einichtung zyshAnjegeqieiprr Weehse|varsppnnuig ip,eines Entyjcldungapasifion ¢ o

hydr ophobe a &e#tzh 3] tee avec 25  un agent de coupl age du type silane. .

4. Devel op at eur solo ndi.catiqn Q&u i gt _gp
silice Hfdr q{; B asﬁ‘ﬁ"e ﬁ’f’ 3 e B g dryler i sdnem Siicondl o
une hul IZ de0|°g$:ée@8'ﬁ m"agf) anglvg\\?e oppat eur selon Ig rgvendl cztlon 1, dans
| equel |a Tigne, pomg %&m&t&gs w}é){rgc%gmngmidr@phﬁﬁiﬁmrsﬁlahrﬁd?&idﬁ){\gpmﬁ’aﬁewJanﬂ:aftde
silicone ayant,, er‘gbﬁaﬁ (50 - 00 cent1 st okes)
A 25C. G4 Devel oppat eur se on | a revendi cation 1, dans |lequel |e toner

nmagnet i que jgS GloridhtulhasMSprith B0, Wad dil fofe Sy drbshebidrie GicluriBoxitiplvér M0 Sifent Silaftaft-
pl us, une ai Mginiktiér@Rd siReIPSIRBAsEbehanddewdrde. 5 enul g, une ai mantation A 35
saturation c* de 15 -50 enu/g, et.une force coercitive de 1591,5 - 7957,7

ANm (20 - 180 vemichtung nableArsbra@En] vaudh dasdeins, hydiophableae Siliabridiogidpull er. mimmlsutwol

| e @ne r20 MB.g N eehamndelt viuiia| dua bine Gskositition 6 R 1T D1 07Pmi3is (50 bis 11000 wbntistdke) be PEC besjtrtene
en tant que resine servant de liant. 40 8. Devel oppateur solon |a

revend! cat i 4% VomiciiurenachAnersiichi3g, wodrsr isoliergrle: magnatisqhs fingripinep pazifisshgn W“S"’h"“
pol yester re- Widerstand vomi0fGamaderanehizejpeRestmag rungxon o voR {f bis emyip gine

sel on | a reverfoagpetisiewng ds vor s qOGQ‘H’GF’“q %\"%'@ﬁ’é‘“ﬂ‘&fd?’ewa@ S?sﬁéé’“}@?j &%

est util#®see e’?‘?s ftrantite de 0,7 - 1,4 partie en polds pour 100 partles en
poi ds du toner net| ue i's 5 10
revendi cat i %h %33 Effeé'g)%g‘a%qe{)ﬁogeﬁﬂvai 8‘5‘1!.” 'gtzrt)ersecg%o' &

une sur- face ‘@B‘ﬁ"‘f’?ﬁy&ﬁ' a’&@" = 300 n2l'g, une capacite de charge
«tilhoelegtr I &EQF 2hetdien Polistss
Vi s- -vr% dM']u\(;m"c“:i:tun lhgg'ﬁ‘smg&% "’é’%%ﬁ'sﬂﬂﬁ ggn&é%gq%%%gggﬂopgat eu?pés?ol on
| a revendi catlon qU| a une surface specifique BET de 1,9 - 3,0 n2/g. 12

Devel oppat el ﬁﬁjioﬂl’ﬂnd fack RAsprcH $ocdrin dasifeind] H}d@hdbﬂaﬂe Qﬂidiﬁrmoﬁﬁﬁuﬂ@r ih GG MRRGeSIof |
de 2 - 4,5 €Ny Py 4 BOALHIRSIRn, balob& buf100 Tewikmbtbilk deidlieréRier, thagneitheiTohghs, veit -
une forcg coermnaétmdde 3183,1 - 7957,7 Alm (40 - 100 Ce). .55 13. .Procede

de formation d'lInages, consistant: i. A disposer un el enment parteur d'une

i'mage el ect ag)Svamichiyjhinach Ghdpauth 36, worlh das feifie hjdiaptebictk Sttitivradidxiipulter gine speeifische

el enent de supisrfiackicnatipBET yont70 his Spm¥q etne trivodiakivieshe Apftpdberked ven -494 bis 300 pClg

surface, a un wdaine BydrapbetizitivorRetcodermeds, bezogen def it fopernensiaustherdeminerglisiagfas Was-

support e tonser aefylsr#t une surface recouverte d un film54 EP O 395 026
81 11c L 11 s -d'une rdsine phenolique conten

carbone et AU Yarighiing '@‘%Mﬁ?t"ﬁ"b%f‘ﬂ!ﬁ@? wr'gschequffactednerB%ghb? P'& dQ ’g Hf)ﬁ’tétnd
un toner nagnét | que i sol ant A un con i tuant COI%SDG{ :ﬂg

L6sine
e e e

revendi cation et | et oner nagn6t i qué possAde une capacit6 de charge
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vol une de paLlddaiafisSnde 6 - 8 gm ‘ladite matlere na- gn6tique conportant 50
% en nonfgre ou plus de particul es magn6ti ques sphériques dont des surfaces
conpr ennent xRRsHdlaBoR PSR JesSttafsoRtradtants Bawants AT, IBED0R) N OPE, FRAGE, fr7ELU,MML, %
en nonbre dggparticul es de toner. magnetl que ayant une di nension de 5 pm.ou
noi ns, contenant 5 - 50 % en nonbre de particul es de toner nmagn6ti que ayant
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Ce). 55 EPOtwIS®a Rtique résine servant de liant. c L M S 24. Pnt6d6
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55 13. Procédé de formation d'images, consistant : ) ; .
& disposer un élément porteur d'une image électrostatrque, portant sur lui une image électrosta-
tique, et un élément de support de toner, transportant un toner magnétique sur sa surface, & un écarte-
ment prédéterminé 'un de P"autre, I'élément de support de toner ayant une surface recouverte d'un film

54



‘hydr ophobe de 90 % ou plus vis-a-vis d une eau traltee par

28. Proced6 selon |a revendication 13, dens quueI | edit deamﬁﬂ"jmﬁm‘l”“l
magneti que presente une surface sp65P2395°253 ci-fique BET de 1*9 % 3 0"nR¥g.*
29. Proc6d6 selon |a revendi catbon 13, dens | equel |e devel oppateur

nmagnet i que posdund isigiphéadiigmitbrdnantidu capbone etrdl graphite dectrdcondudteds patieAaner mageétique

ai mant ati on A ®mprendinitaner reapnétiguedsplant dgh constifugnt cerporantay nginsanengsinecsetvant de ithpt
3183, 1 - 7957, €t upk/matiprd Magnélie etest mEldng8 § unejnp agudte|de giicetydrephetieppur fbrinermg déve-
conportant: u ropphtewraelen lavevendicationi! ;gtetonermagnéddue paspede ungcanrgcite dejeharge triboghectrique
supportef une dendRye-38 ne/g et ung dimenziencmoyenye en ¥lymerde gartialles do f + 8 wa | lediisanatitre gwet n6
A suppor t er urenétisHe pomeatank o a'as"%’re %'aﬂug ﬂ? raatce'es 'B%ﬂé‘é‘ éﬂ'?"ﬂi@%f“?“ﬁ% syyfaces
di sposer eI é’i’E‘H‘P" B‘rsf@i!ﬂ"ﬂ'e H%"s eé‘t°r'

FitmiR,
25 t e'j?{lelé (}1 ﬂlfnt él OEEP enan n vo ume ou moins :
un e?gmraﬁt a\égg Ipﬁ%ﬁ:ﬁb d:gntune ishehsts p g Jtdansl uel Iespartucules
epai sseur infeg o { "t" °"H%%ns t}equeﬁ‘rq" g gb '&{deg uppor?a
t oner presente une sur ace recouver d' gigsnf & km d' une resine 30

phenol i que Cor‘éaﬁgﬁafenﬂi’déﬁﬁa%ﬁn&ﬁm&éﬂm&é {RrtichiEde tdABMRUINEL Ry Snt urRldirheéd-
toner nmegndti Odigh de@HRT GIRbind|V EQIYRE leFBEEMAtalSIbIvolume ié Pdrticties! dle BRYA Fagréthia tayant
conportant au {eidienditiQe 5 {5 bifoissRK d&sigie ud AorhbirépisitiRe 4)6 6,7, WEN désiglicunWBrgtite pdsititl €

. et possede umerreapeit K de charge triboelectrique de -20 A -35 LC/g et une
di mensi on noyenne Aranspotteriatordmapnétiquejusqa't uakeposition dBdeMppdemthtoetmﬁghlemtbtoner
magnet i que congdiaigh'préébniuseépatssdor isféxeure aoditésatimeptart | cul es. nagneti ques
spher/l 25 q Uatévethppér Ichage érstréstatiq® famipsueliéiément parteursiiindgesdans la gesition de dé- _
surfaces cour belpppdmentien ptésence d'woshee dlectrigiie alteg@tif)afinide fornds uee imegerpn tanpiayr Iélé- de
t oner magnet i quent partevund'uneimage intenfei on 'de 5 pt m ou noins, contient 5 - 50 %
en nonbre de particul es de toner etique ayant une drnensron de '
10,60 pry. et Y ponda trogdenion 41 s ot AR o qArar st i piancs
rragnetht’fe ayaﬂ? iR de S APGm Y eins. 5. 7 me ou plus; dens |equel ‘les

oi ns ont Ul %’Pﬁ% fﬁ&eﬁ" gﬁeﬁﬁgms'g” ﬁ‘ﬁr‘iﬁ el A rrntpaulieifoe
ue

formul e suivan r"'brafﬁ?ﬁe ans 1 d6si gne | e pourcent age

=en nombr g d% pa&téd&grt.m rS\Rndicligi 12 RIS lé@rb@r%%ﬂégéﬂﬂﬁe ﬂcmduae@&oqeo.ﬁeam

ou nof ns,” V' dbgy @R alsBoiP QhifapioRtier Poidss mbRnbi G 1iea 40 { | CUl es de t oner
magnet i que ayant une dimension de 5 pmou noins, kdésigne un nonbre posi tif

de 4,6 - 6, §7. Biocdds SshilIORNUIEIGBN s BQRi r&;néra.fbsdu carbonék? dulgfaphitéfectroddhdutteurs
toner magnet i gt contenidlians Rl r@skpHhénolidi® afin détatiouitagportien soids ide meélngd do plaalzes qaarer *
former us devebwppatbur solon la revendication 1. 31. Apparell solon la
revendi cation 30, dans |equel 1'e carbons el ectroconducteur possAde une
resi stance d8.eBirdddsatondeere@ndicatibm3cdansiaquebie toger nafnéBdue redgipme elialge dribbélertrique par
revendi cati on B@entabbaec lasydesk dé Latément dersuppottide toperceb leitener radgaétianerzyentdacheme iris
sont_.cont enus besleptsigusidéyrioppedinage slagiroptatisyeert mame tasps gus Iy st ﬁ@!‘%g@e@@affﬁti‘m ajp
100/1. 3% Applernafive ayast wie composanpesligrnetiveidyne faénuense as200 o 4Q 0 Hzet ¢unefiensien arfte| o
graphite el ectPHéBrY&%‘!ﬁ@&r%o"gMﬂt contenus 55 de fagon a Atablir un
rapport en pold e de 1 1 34.

revendi cat i Of e°éd§§7t i3 s e AR A A e veo e

el ectrocgn duct ‘ﬂ'r’ge °c°6' G310 4R AIEORS 7 osi ne phenolique afin d etablir un

rapport e n gg etfj@ (ﬂ'&] lgm&dféﬁiorl%?‘ déhsyqael Rhe C&ué’@ de silrcgﬁydg)pl%%é a@t%@ra@e avectm! |
|

il 111,1 1 upla edutypes“ane eux. . Apparei l
sol on Ia revendi cation 0 dans lequel |'el6nent de support de toner

present e UNQqCaRREdRLST 1h Avéhdicatioh 3, dbhslidquét RIThE pidid BEsificB RYdePhdbe b BRGralselabécinie
négati vesau t Oggent dRipfigh BGpe silane et une huile de siligone.

22. Procédé selon larevendication 13, dans lequel la fine poudre de silice hydrophobe a été traitée avec une
huile de silicone ayant une viscosité de 5.10-5 - 10-3 m2/s (50 - 1000 centistokes) & 25°C.

55  23. Procédé selon la revendication 13, dans lequel le gonpr magnétique isolant posséde une résistance élec-

trique de 10% ohms.cm ou plus, une aimantation rémanente o, de 1 - 5 emu/g, une aimantation & satu-
ration o, de 15 - 50 emu/g, etune force coercitive de 1591 5 - 7957,7 A/im (20 - 100 Oe).
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toner magn6tique. 36. Appareil -salon | a revendication 30, dans |equel '
' M bnent (8¢ PRidédeGelbiIa reverigation H & earstestidl teitdheemap ostime idontheatientily olgesiberéticuls
nettoyage et dentboyasne skevantueiigs. 5 37. Apparell selon la revendicatlon |

30, dans | equel |6l6ment porteur d'une inmage 6l ectroconductrice ou |1'616-

ment de supRboProcéds selonierevendication 12 datelequetiy tinepoudeesie sifi dydiorhphslestyliliste anquantité

pol ari sak i on 4k p&r M partieenhelds peunE00petips anpridgidy tensyepdhpiisuereelant 10  38.

Appareil salon |a revendication 30, dans loquel la fine poudre de sitlice

hydr ophobe - W@Efggg;gggqa%gﬂou % dangjeaue! 'aélﬂesmr'?feg&ﬂ'cbﬁg’qﬁgg?ﬁgggwengag s";fa:

si licone. I Hdeg _
poudr e de SI I ."@%&HWFB&HMPQS@%E‘V? élﬁ"’[eﬁ%"ﬂeg?e‘” ﬂ'a&‘ﬁ@?ﬂ"sde coupl age du type

oudre de db ﬁﬁ?ﬁgﬁé el e SR BBl Bl bRl

silane et une e SIIlcoﬁe 41. Apparell sol on I'a-.revendi cati on 30,

dans quuelﬁs' PrdcbdbSseldRidbvendiGitic 13! darSlediérs ARBIORGRear .Iugﬁet.aaeado;saee @4 @fimer3on2 0

huile dgssiTi GaiRedyaab2 U6 eHi§ aRSdirhdntation HRturatidif) e SEHolemiyg ke fneForseloercitve
Appar ei | sol ore g 0\3andi cati on 30, dans |oquei | e toner nagnbtique |sol ant

possede une rbsistance 6l eo- trigue de 1014 ohns.cm ou plus, une

ai mant at | orgel Appdrérdedormatiofl @inages, bonpoitdng:, Une al mantatlon A satu-. ration as
de 15 - 50 enu/ g, ursiémentpdriduraiine irgeéldctrstatice d28liné a hipPorGeunedbagé SlectAsiatiquel, |
sol | er | @0 r evendi cah élémenBde sugipanisie topendesting & supporter unrtergriBadnéfique $us ed srfacecont i ent
un copol ymer e r bt idesrhdyersdestingac dispgeetdElément partgurid'uog jmageigisotmstatique etiAlément dé qupmt .
44 Appar ei |  eit dtohes de wenineiauia selentdiposed amepppaition Bin 4Fautiegrrs un fearnent pradeter-

i sol ant cont i evinéentrepixlipester rbticulb 30 .- en tant quo resine servant
do liant. App 4P é'F'P“%GﬂsEW q'ﬁﬂ“!"é'@@ﬁﬂl"l?&‘!#‘% afipde "d&?@“l“éﬁ%?ﬁ“ﬁ"ff"ﬂ‘f@ audit
poudr e dé SI I I%E’ hobe ut| lsbe e antite de 0 ':'{é“

pol ds pour 100 ﬂr'\é' uf gne ‘t” t"f'%@ééfa egﬁ il Vepte d 'mz‘fé'"e 'é::::
Apparel | sol OrP é%n? iq { unco itu ntc:::n rlquzlgﬁga dn nt%l

hydr ophobe pr %"gremaénggﬁ %@ sé eung1 r@é&i go ?fg tn egr b nslon

capaci.tg,de c I}SJ _
hydrephobe de 08 g ma elré?m hérq eehaorsé 5 @eemmby It.é& .;;mm&qh@nafaug shifeS -
47. Apparel | nt dds SFMEJAEhRHbAnEE setiSibleréHt des!sBitides colrBesdeV el oppat eur
magnbt i que pr bs e nﬁ&m KRG cBRHA? €659 3n ndhibre de partiblids 6l bherfagnetque byt nneirkbnsiG g.
48. Apparel | sflsbh duthong,\6BRtidhtEabb Ren Aénbréld Partichsd s tonbrenadfstiqle@piruimension
nmagn~ti gee POSd®S - Y0168 @k, BEdhiRhi 207% bR VehiiRbL Mois dedrartilules dé tineanaghéique dyant une
ai mant ati on a difdndibmdd 12T pin ouhliss 28ans ledus! Iespartiulessde tanaMdgoétinas dyauas dimasionlde
~40-100 Ce. 45 sHin &bfmdirib présentent une distribution de dimensions de particules satisfaisant la formule suivante :
N/V = -0,06N + k
dans laquelle N désigne le pourcentage en nombre de particules de toner magnétique ayant une dimen-
40 sion de 5 pm ou moins, V désigne le pourcentage en volume de particules de toner magnétique ayant
une dimension de 5 pm ou moins, k désigne un nombre positif de-4,6 - 6,7, et N désigne un nombre positif
de 17 &4 60 ; et le toner magnétique étant mélangé a une fine poudre de silice hydrophobe pour former
un développateur selon la revendication 1.

45  31. Appareil selon la revendlcation 30 dans lequel le carbone électroconducteur posséde une résIstance
électrique de 0,5 ohm/cm ou molns . .

3i. Appareil selon la revendication 30, dans lequel le carbone etle graphite électroconducteurs sont contenus
de fagon a établir un rapport en poids de mélange de 1/10 & 100/1. .

50
33. Apparei! selonla revendlcatuon 30 dans lequel le carbone et Ie graph|te éIectroconducteurs sont contenus
de fagon & établir un rapport en polds de mélange de 1/1 & 100/1.
34. Appareil selonla revendicatloti 50, daII,s lequel le 'mélang'e du carbone et du graphite électroconducteurs

&5 est contenu dans la résine phénolique afin d’établir un rapport en poids de mélange de 1/3 & 2/1 entre
eux. - .o . i

35. Appareil selon larevendication 30, dans lequel I'éiément de suppbrt de toner présente une caractéristique
. 60 .
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36.

37.

38.

30,

40,

41.

42,

43,

45.

 46.

47.

48,

woswsamer R R

telle qu'il confére une charge triboélectrique négative au toner magnéhque

Appareil selon la revendication 30, dans lequel "élément porteur d'une |mage électrostathue oomporte
des moyens de nettoyage et.des moyens de charge

Appareii selon ia revendication 30, dans quuel I'élément porteur d’'une i |mage électrooonductrlce oulélé-
ment de support de toner comporte des moyens destinés a appllquer une polaiisation alternative dans
une positlon de développement ' :

Appareil selon la revendication 30. dans lequel la fine poudre de silice hydrophobe a été traitée avec une
huile de silicone ou un vernis de silicone.

Appareil selon la revendication 30, dans lequel la flne poudre de silice hydrophobe a é6té traitée avec un
agent de couplage du type silane. -

Appareil selon la revendication 30, dans lequel la fine poudre de silice hydrophobe a été traitée avec un

agent de couplage du type silane et une huile de silicone.

Appareil selon la revendication 30, dans lequel la fine poudre de silice hydrophobe a été traitée avec une
huile de silicone ayant une viscosité de 50 - 1000 centistokes & 26°C.

Appareil selon la revendication 30, dans lequel le toner magnétique isolant posséde une résistance élec-
trique de 104 ohms.cm ou plus, une aimantation rémanente o, de 1 - 5 emu/g, une aimantation a satu-.
ration o, de 15 - 50 emulg. et une force coercitive de 20 - 100 Oe.

Appareil selonla revendlcatuon 30 dans lequel le toner magnéthue lsolant contlent un copolymére réticulé
du type styréne en tant que résine servant de liant. '

Appareil selon la revendlcatlon 30, dans lequel le toner magnéthue isolant contient un polyester rétlculé
en tant que résine servant de liant.

Appareil selonla revendncation 30, dans lequel la fine poudre de silice hydrophobe est utilisée en quantrté
de 0,7 - 1,4 partie en polds pour 100 parties en poids du toner magnétique isolant.

Apparell selon la revendication 30, dans lequel la fine poudre de silice hydrophobe présente une surface
spécifique BET de 70 - 300 m#/g, une capacité de charge triboélectrique de -100 & -300 nC/g, et un degré
hydrophobe de 80 % ou plus vis-a-vis d'une eau traitée par échange d'ions.

Appareil selon la revendication 30, dans quuel le développateur magnétique présente une surface spé-
cifique BET de 1,9 - 3,0 m¥g.

Appareil selon la revendication :30, dans lequel le développateur magnétique posséde une aimantation
rémanente o, de 2 - 4,6 emu/g, une aimantation & saturation o, de 20 - 40 emul/g, et une force coercitive
de 40-100 Oe.
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