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pol yrer i sat i on of E;gﬂnone dissol viggt he firft mol yner {or ncopo- |lyner in
the presence of a cfosstinkithg nononeR. Itsis pﬁbferned tht the first

pol yner or copolymer is used in 50 a proportion of .10 - 0 w. parts,
particularly 20 - 100 w. parts, per 100 wt. partsof the polynerizable
nononer giving the second polymer or copglymer. The solvent used in the

sol ution polynerization may be xylene, toluene, cunene, acid cellosolve,

| sopropyl al cohol, benzene, etc. In case of a styrene nononer, xylene,

tol uene orcunene nay be preferred. The sol vent nay be sel ected dependi ng on
t he product polymer. Further, an initiator, such as di-tert-butyl peroxide,
“tert- 55 butyl peroxybenzoate benzoyl perOX|de L
2 2 azob|5|sebutyron|trlle 2 2 qzobls(z 4- dpnethylvaleronltrlle) etc.,

~ -

.



mononmer. The reaction tenperature nmay vary dependi ng on the sol vent,
initiator, nononers, etc., to be useploio4s2a®y suitably be in the range of
70 - 180 [err]C. In the solution polynerization, the nonomer may be used in
9 EP 0 410 482 Bl an anount of 30 - 400 w. parts per 100 w. parts of

t he solvent. Further, the bi nder resin used in tHe present |n#ention may

preferably contain 1 70 wt . Nog of Nehydr of N™msol ubl e
content. If the THF- I ubI &ﬂ:%t ent bele:lﬁ.ﬂn\m % ul t ant
toner isgliable to st ént ac -chdrghng nmenber. It the

THF- i nsol ubl e cont ent exceeds 70wt % the toner per se is caused 5 to
have t oo | ar geFuetheriegantfies giniirogénecontaining satwafteddeterstyctiarings maydeelude the followingar i ng
menberorthe contact-charging nem ber is liable to be darraged to possibly
|ncr ease the tendency of toner-st:icki Hereing the TH ol ub NEoNt ent
refefs t® a pol conmpon (subsﬁl ally ossl ifn poI é:;[ com
ponent) which ls—msol uple sol.ve HF ,(te ydrof e resin
conposition (binder resin) a_nnstitutlﬂg a toneml and |tamay be gsed as a
parameter for indicating the degree of crosslinking of the resin

t 1 {
composi tf.on aj, “Cmn LD b %%‘?&3?;%%3«%8 h..e ol 8 e
THF. For exa k‘?% ﬁ%hlﬂﬁ nt i ‘Bymdmhéﬁeloﬂﬂose including
pol yneri zat Iagm,s ,%uﬂaa;eh Bméptanhaﬁn BferQRIuR Isih@s Vikyl drb\, mer-

presence of ,1,,& cw RS il bnduréidodrdupKi N agent such as
di vi nyl bﬁanzen%s Bﬁn&iﬁﬁaﬂh@% HiIs6danthe Preseibibivelton HE d ntesderbatoriequirhient of 10,000
obtai ned i N of fafbw! RitheP profBiEblyF00 NZU00. Harefn, the itrddeatéth equivhlen mfesstnp equivalent(gieglie)]
(Werr]) angemtgadtntwhith @ybtainediby arabing thé hascpianmeightcta giceneld by B&Rmberaf Hitzigere
15 from ToupmBmsdh mbledfile)of thesllicbheaiil. The bitregeh etimtequivalentrcac alsahe uagdfer aBDge srecie(
m - of sol veretsillzarderaii ot a wirtuie pf tws brmapresspBiissiof silicanecilt r act or f or 6 hours. The
sol ubl e eont erithednestment wisiia siicore ofl Inay by effectedriarording to @ knowa feskniqyg: FEWW%E'PSPP
and dried fopwdsemey kel miedwitsa ater.lan@njnefnolp@mw of) ispraypdini mw\gdeabma
(Werr]) of ofdwrprayesror thelfipgsrowdes isimixes with asglutionof enremine-medifed siticppe offfligwpd b{ A
of the conpoftemsaventdyeypperatiophe rragnetl c material /o P ml her thuan

L) var s%t@# ﬁ: en obtatne:

S

h nptedine pevder g3p alpahedreatp ifid, sflicqn
e rﬁz;&u;ﬁ@meaw e a@.wwsmne[va%%’%ﬂ%?ﬂme A e

: | ubl cS'FH 200, Th I 1 an
i nsol ubl'e c \S\%Algn ?.smn S : ns?r-I %Tq%}{f Bg%hitéhﬁggML ik J}%mhﬂgggw, d

form ng appara En;.i: oAt it & ro-
‘phobi ¢ |nord'<‘ff:ﬁs(?e?‘ '°ae¥ Bowaer: as 3 1;\/{\ﬁ nay preferlabl y be a _
hydr ophoP,‘i c netal oxi de fine powder furt her preferably hydrophobic silicic
acid (silica) fine powder. 25 [@mnanih_q above- nenti oned inorganic

powders, those having a specific surface area as neasured by the BET net hod
‘Wi th nitrogen adsorption of 70 - 300 nferr]0g, provide a good result In the
present invention, a hydrophobic silica fing powder may preferably be used
i'n\am amaunt of 0.1 - 3.0 wt. parts, noCH3pB&F@rably 0.2 - 2.0 w. parts
further nore preferably 0.6 - 1.6 wt. parts) with respect to 100 wt. parts
of the toner. It is preferred to use negati¥Yely chargeabl e hydrophobic
silica fine powder for,a negatively chargeable to- 30 ner. The hydrophobic
silica fine powder nmay preferably be one having a triboelectric charge of
-100 [er¥ C/g to - 300 [err]Cg. v*ga1t ullca fine powder -having a
triboelectric charge below -100 [err]Cg |s used, It tends to de- crease
the triboelectric charge of the devel oper peg,se, whereby humdity
characteristic becones poor. Wen silica flme3pomder having a triboelectric
charge of above -300 [err]C/g Is used, CH3Lsﬂda—to pronote a so-called
"menory ﬁhenonenon on a devel oper - carrylnglnenber and the devel oper may .
easily be affected by dete- 35 rioration o9 the silica, whereby durability
characteristic may be inpaired. Wen the sillicais too fine so that its BET
specific surface area is above 300 nferr]/g, the addition thereof produces
little ekfect. Wien the silica is too coarse so that its BET specific
surface area |Is below 70 nferr]/g, the probability of free powder presence
is in- creased, whereby the dispersion thereof in the toner Is liable to be
ununi form In such a case, black spots due to silica agglonerates are
| iable to occur. 40 The hydr ophobi cjf y-inparting treatnent may be
effected by using a known agent and a known net hod. The
hydr ophobi ci ty-i nparting agent nayf orexanpl e be a silane coupling agent, or
a silicon oil orsiliconevarn- ish. A silicone oil or silicone varnish may
be preferred to a silane coupling agent in respects of hydrophobicity



and lubricity. The silicone oil or silicone varnish preferably used in the
present invention nmay be those réprasﬂnﬂedumn 45 the following fornmula: R
R[err] wherein R a [err] alkyl group, R a silicone oil-nodifying group,
such as al kyl, hal ogen-nodi fied alkxb phe- nyl, and nodified-phenyl, R a
[err] al kyl or al koxy group. 55 k 1c exanpl es thereof may include:

dimethyl silicone oil, alkyl-nodifled S|I|cone oil, [err]-nethylstyrene-
nodi fied silicone oil, chlorophenyl-silicongil, and fluoro-nodified
siliconesoil. The above silicone oil ne%fr erably have a viscosity at25
[err] C of about 50 -1000 centi -stokes. I con oi | having too | owa :
nol ecul ar wei ght can generate a volatile g.er under heating, while one
having too high a nol ecul ar wei ght has too h|3gh a vis- 10 EP 0 410 482
Blicosity Ieadl ng to adifficulty in handli n In order to treat the silica .
fine powfer piipaedsilicone varaishm an aminorfendifigg slficang varrish by ee-

fine powder PIQAF'&%?WW I‘I"e y's? %lﬂ'é’h?f'ﬁ' WERIZ %g'éfﬂt' '?3' unjfapd-MY' it with ap amipg greppy
silicone oi I s?ﬂ%ﬁ 8ram§'ﬁ€'ﬁ RPNENING 8°AYR My, inclyde those represgpfed iy dhedpin o
si licone oi [ Sp aycﬁmﬁsulca as a terial; or a nethod wherein 5
a silicope oi I I s dissolved or di spers&g(d ﬁﬁ appropriate solvent, the
resultant liquid is mxed with SI|I% Npgterial, and then t he
solvent is renoved to form a. hydrop I C S|I|ca f is further preferred to
- treat the inorganic fine powder first with a silicone oil or silicone _
varni sh. When the inorganicfine powd g lreated onlywith a silicone oil,
a | arge mmount of silicone oil is re re® so that the fine powder can
ag‘g*’onerate to provide a devel oper with a poor -fluidity and the treatnent
with a 10 silicone oil nust be caref y performed. However, -if the fine
powder is first treated with a sia J-Mixagent and then wth a
silicone oil, the fine powder is pro ed with a good noisture resistance

whi |l e pr@ventl ng ag ﬁrgl oneration of the powder and thus the treatnent
‘effect with a SPfP 5‘ °GI'? f"lemmbw'@dherﬁ"mnemrniyh @metyffetw In rknews mangasimilarly

coupl i ng ag@ﬁf‘“’ ‘H%s' i nvent i on be hexar;et hyi di 5| I azane
orthose rept ﬁe 'F““%‘F‘ ?ggdgconzi lllajo_grtg%irg

chl ori ne at
nt

?ln%/gl doxy g q!l:ﬁ ces%tfﬁeém Wil 0“% C?Ex{ hef" lchIne B?wdaﬁrrlaﬂgéggcause agg Omeratlon
ger of urim td
wﬁ ffgiﬁw as&?écI W LhQIJIE&..QY,,I‘aq,m,or osi | ane,

di et hyl di Chl Ofh@ b

al 'yl - phenyl dj Qiﬁ&?.hé ﬁlﬂﬁer refHightih arfdhfironment of 23.5 °C and relative

vi nyi tri gt haywgt oﬁ@@% R¥; SRatold3 P bafeP fohpomdY &E&a@ ﬁ)KﬁinhaT@rlﬁnode particle size of

vi nyl't ri acebonSod mes (e.glEW 2010)36& proéiusd tyNigPon TPt KIKNEke Wiked thordughly 1R P ArhifRE -
The t reat e pét heinglalvoluiné SFAbUEBORRT (50\bc) R thi séihd eAARNAENY BY héhfiordd Qitle BPShakh® the pot
performed i inandbivertigalipatestso vihes feriabout 2D set)he  fi ne powder. is agitated to form
a cloud wit:h Vither abosst 05 the Siebieronixtarp Isalyagdd Sisln@bcontaingrsR fogmeagarainerit Srovidea witted
or>¥n a et 4¢k-oesh sereentASabthe battoe a$ $hown ip drigore 13 andscosleredoeithsatietal id- 24. Thel tatal weight of

i nt.owhi ch athsichniriver 82is whighed andglenntedibg Wa (h)l @blencancspiratoed!l dompired of@a nbuadingvingtériat he
fi ne powder atleasiovitirespactip a past cpnizstingdhe dontaipas 32/iaenerateld. and he pilicaintheicontaineris remavednt
1- 35 wt. pAygustioniireugha systion port37 %“W'YW?BF?@"'W%%&#G at@@acupm gqvge 350t IB3Q he
i nor gani c f PR 95 )rby a|d s"f‘%%" %?H'Bﬂ?ﬂ‘” Yalye 3¢ The readieg 3 this tisme of a petengp| gneter 39

varni sh f ta '"e’ al?f‘@‘“f%%ﬁ‘"“? pearaqiipnce G (uF) jsdenoled by¥ (volfsg.
not i npr ove ha "g SI cal fgfﬁ Is|"{°§suf,9859dq9ﬁ%{gfgy Wa (@ Therhedribopleditie
oil or silico

és

| eadi ng 500 b déﬁﬁe érﬂduhémfoﬂl\“aﬂﬁbl d wetproo-
am no- nodi f padiied debdiBd'Re unt%fthé/s'ﬂﬁdu ¥en?4n%s cUsg(ﬁ small
I norgani c fhmt.pﬁymmpr@&agmeg&,etshwagg L0502 ncl u ose repr esen e(f B
the fol | owi ng The&riproesslshica refaebd[wmrr&mmﬂcraaena dofiplel firfe Pwlic? of silick &nnﬁ&ﬁérmw
denot e hydr oxjaras obthilied by gsigisRothed inyital Hglide, HichQis alinih@i Rhidid®bHtitani chléHaetoBather with
al kyl enessgr esificoohaliaeny| ene group; R3 denotes a nitrogen-containing

het erocycl i c (hesifica pewrir harpreferablydiajean eerage srin@ey particle gize in the range of 0.001 - 2 microns,
particularly 0.002 - 0.2 micron.

In the present invention, the hydrophobicity of the silica fine powder may be measured in the following
13
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! denot e hydrogen, alkyl group or aryl group. R2 can be onmitted. The

above-mentioned al kyl group, ary| geperio4s2B1al Kyl ene group or phenyl ene
group can have an anino-substituent and can have a substituent, such as

hal o- gen, a&ﬁﬂ' Wi ér?.{;{ho&‘ diﬁﬁé ith Wgerinlt o Milokiimdiir geaDI 11 ty. I
the above f O TLzariel dn w% :f.nqrzof o Bbintn S odopb i RSB by O
or a positi gy fde |onV\4xI: dWaldVis meﬁ #érbto. Thé mixfureds SHaRdntforv @ mil BAETurtidla Shakef

~larger. AmORgkel .h&aemmpm SEMR TR KeBalatiny funhtbis &R WiRWb®Io Bahdstill fdA 005%ina tah g

one or tyo Risfitbierddyértnd biladubsle lagdiatelsBpanited fiMsactjatiesh, and 20t 303 of the confuhitiy/
of ni t r ogenwithdrdwii fidinEe beRcn. A poRibied! tHe@ialr 9 takedlin €10 mmgsll andithe triveaittalce@fihe thus

| ncl udi ng t Rvithdrawnlwater I8 hessured bygodolagimetpréwavélength: S0P nd) id tddnps@dn Bith ipreexchangedmateer
exanpl es of asi blankpentaiciogicesilioa fing powden The teanismitiance Qfdl}mdlam samplegs denaled asthe udeo-

he foll ow mbobilitjofthehilicks |t is preferred to use 5-nenbered or

6- MEnber & het e bydpaphetic sificaungd {ntthel REeserit ineantionrsheulsipreferpplytiaxe,a hydrophobigity ¢f 60 % or
addi ti on t o highescpartiouarly §&% of highas 'fﬁ%"ﬂﬁﬂ\?@‘"@r‘ﬁ?ﬁ'é\" 5? °éd"Q'?t-9E'ﬂ'FVd@ F‘i!‘“?tP?\ﬂ?'"ed
Deri vat i ves bpeaspof ﬁ@starsawmﬁmw"@rf@aa f§‘P P‘i"’E’B used
I 'ncl usi ve of Todhesleysippp th | %’r; p;f D::;
hal ogen grou
group, rrg‘t lg:jz a@?%“"{j'f’%e‘gg °‘§’9 ?Ja" ame ureI rou ingart-

prefered ! &“?*MEM 'e“‘**id;%s.: gt *ﬁqi&aagfﬁﬁﬁgﬁﬁﬁmﬁ m=§"sf'm:::azs:ao
‘Herein, the jiatHo@ ety tHibAckH sYigtion

ntafnﬁ\ Bthér chrhboRdhts ik br¥ed tﬁ?&m &prayRfist; é/p&y-
per ni t r%er?neﬂiagm ﬁo@ héréin rea&(nt ré/dléiblﬁéh i bﬁodﬁﬁkﬁﬁhﬂtlﬁlﬂng\/ﬂu@&tres‘m and

- sikiscone” oi lindauixtlid B eRiRIEH, Rllowbd by Qﬁlﬁﬁnzaﬂdam&hé Roridier o ploade d wiymér; ste si | i cone

0i |.. The ni t I OgaéintdloR)acothbt-shatghi btefdbplicatiE1thd develoyeari tie imags fomyhgmesipd aéoargling f

~silicone oi lto s prasefi ivehtioR willfbe explained more spcitighci es of “silicone oil. 25

The treat ment Figurd11 B aScHematiaifusieation ofm\colset-chbfging Bppdratis @s anl emispdimentf the imvention.

t echni ques Fte appaatvs insludeslagphdtoseasitivodwiv 1 asa yeiker o besbiarggdiwhich conipgises an glyminum
am no- nodi f idesh sibétratectaandar O (omeniaphetdcdndicter) tdyer thicpating bader %%&h%dfw 1a
sprayer, -or andestatesiaba preseriead spesd in aclirection of |n arraye Ingthis eypbogimeptrthe PorsentvR drire

“silicone oi Ihassnsuterdigmetang’ 3p mmpThaEprgfatus fither dclydas A chyo "lS\?%\' PF'E?FF'“gﬂ?é"sf“fh B

“tridi man§éEo= Iym

powder can &Paestyibe photosangitivedrun a&ﬁ"'&?ﬁ'%‘”ﬁﬁﬂ‘i"f?"é&“@"\% -'
has been %btaauehetmucﬂvwmeam!ﬁriﬂr ﬁé“’fﬂ"f 2 ‘ﬁg 11h . %‘\ SR,

.pheny! net hyI"‘é,l?bF"' Hjatly havga %s (t) mU‘ ﬁf’F

preferred. NE¥ \"ﬁt

[err] . unit &

htt?e elop ran form-1
ﬁreser:é rlvsﬁnt{riaﬁnJ lsth‘: " aef| %ﬁﬁ)g:% i {aﬁ ivity, tirlﬁo ehsitivé

g{g% )&E i%:&ﬁ Bﬂwe'aﬁgpp nétﬁ@sn tiity valud! Plefe rabl?S
it - The rele @f.ﬁﬁﬁ% Ihm%%m&hlkuns&ra@somssh
may be Conv%rr uQJIaﬂP 16V B0 MEroR Hnb LRk 1ifhit b tﬁ@(ﬂ&s\éﬁﬁ@}eﬁabsablﬁ filPmayHedelerifhed

part- of the Jgg{ &ﬁs@%gellﬁdorl?&ﬁﬁhydndSﬁﬂéﬁbéwsﬁ\f&@nie”] unit, [err] unit and

[err]

c[err] unit Wt} tidendbdbient Fhedhbrging RINr ﬂhé&laﬁgut&rdﬁhhﬁterdﬂmbﬁdimﬂfdei AeabatBS@m-

L ogr éup- COB4. Al tRbN Hbc@EOhUCHVBYubbE Cyerhe of diyRAe-frofYleAs didtie@dipdiynet die 10 enlicronttisiotd sadace

structural figeraeossayldnaésin(ma@ sadifically, methoxymethylated nylon). The charging roller 2 has a hardness
of 54.5 degrees (ASKER-C). A prescribed voltage is supplied to the core metal 2a (diameter = § mm) of the
charging roller 2 fom a power supply E. Figure 1 shows that a DC voltage is supplied from E but a DC voltage
superposed with an AC voltage as shown in Figure 4 is rather preferred.

45 It is preferred to dlsperse electroconductive fine powder such as carbon in the electroconductive rubber
Iayer or/and the releasable film so as to adjust the resistivity. :

. Preferred process conditions in this embodiment may be as follows.
Abutting pressure: 5 - 500 g/em
AC voltage: 0.5 - 5 kVpp '
50 AC frequency: 50 - 3000 Hz
DC voltage (absolute value): 200 to 900 V.

Figure 2 is an illustration of a contact-charging means according to another embodiment of the present
invention, wherein like reference numerals are used to denote like member as used in Figure 1, the explanation
of which is omitted here.

56 Acontact-charging member 3 in this embodiment is in the form of a blade abutted at a prescribed pressure
against a photosensitive member 1 in a forward direction as shown. The blade 3 comprises a metal support
3a to which a voltage is supplied and on which an electroconductive rubber piece 3b is supported. Further,
the portion abutting or contacting a photosensitive drum is provided with a surface layer 3c comprising are-
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! The treatment of the fine povvolef with the silicone varnish nmay be effected

I n a known manner si m'IarIy_as t he. gp@atgwepBiWi th the silicone oil. 100 wt.
parts of the inorganic flne povvder may be treated with 3 - 50 wt. parts,

pref o7 abl Y. Bcon it L el 75 ATAY
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in a 200%n %@iﬂm aragnet hereinds the deyplppingcrong: antpiternaling biesy pplsetbiap prsfor DE higs is @eplied
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E'bécause‘ of noisture absorptloh by the silica fine powder under a
hi gh-hum dity condition. To the devegwgppsss®d i n the I mage form ng
apparatus according to the present invention, it is possible to further

i ncorporate &%ﬁddﬂfﬂ&aﬁ 34 3 B ﬁg‘foﬁmnsi e ‘Haﬁlgeﬂ Hln 1626 5ba {\fglt?h

may for exa

iﬂ £ te n@én mstnm d%ﬁ& So 5100
pol yet hyl enegpreda, § g%ﬁf& pbrisH0 Slitrbdisy a38ird? 513 in the developing vessel 509
char geabi | i t.yadpmaaﬁns theh &d bylinder Sledv® 51 and théXBnet particla®ark providba ith, B S M hdgiive

may be prepafissdieltic dhards Bildslribtion Bhtivsdh thedbave 500 Bifatd di thb Sondparti S AG@EY, hEinbg-1 N
a hot kneadiiege doetortiade 511@kiron S dispded @ adjeeent Githeoylindel derface (WCASPALIRAS 50/- 500 kicidRS)
and cl assi f i @nd oppasite®ioh@xdagnktiz palé ¢f the mditipdie permar@htmage, wherehy the Ehickads16f thg deelopdr
‘co rrp onent s dawpieregdaed diethiniand uniforaythickpessl (30 e300 micrqne)iwhich ig innenthah the spading beridead
wh i N pr esthe eldvirdstatia jmagel bearingmenber 51 apdthe tooer carying mmlmﬁM so@hasme tlevelopeg lager
bi n er rdgi rdopgnpt edntactthedmagechering memberisp1. Ebp revolutionspead $areing member304is
the mononer s@dipstes\thalthe girgypfepential velasity.of tiasleayefot ISGVPS‘SBF' %lé‘tm‘ elmt? thatpf theep
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- form i ng nefedsimile.dhedesedligh§03 mayt b eeplacedhy mpopuyns lightimag for printingtreceived datas Bipired 5B m
‘has too h| gplagk diagrara for iystrting sueh ap poodinentsi t i ve dr um cannot be charged but,
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cause peel i r&n&&e&ﬁﬂﬁélﬂ@)u@& E[Pa‘ﬁed
the char gi NGyubRiaty@fored il Simabe o?;‘61 1 VRHER irfdge Bdta edmaﬁ,a dt gaglsta.la@w _
3.5 M. 40 . thdlinfalie ﬂéxﬁ’&} 6RCMage REdrdiR dr YRP\R s drfed(&Awitk Fespdct to the correspondmg page. The
et ene-4r ogpU BANRadbindye diteEdredpyRtig totRélpabPfréh thé imbgenteinely 696 ardd@Rsniitaine Becdded Of
a -nyl on r esidatalcofesfondipgto bie padd tb e prinit doatanersh &) Whe tepriiitsticorrpller §18Cecoidatigimape
roll er 2 hasdat coaespending towhe page frord 69rOPYS17, AfSHgHiier Controlldr Pr8@smtiolsitiechrinted 619 grethats
suppl i ed t o itnhge detareronging edmeStandindi taitve page isefféctatniuriag the decordingdoy themdnter 6119, the CPU
from a power613 asgives apotheFimpae datal cogbaponsing teethe rexiD@eyol t age is supplied fromE
but a DC%ol taggsmympmwf@nmmmmq eehs shown in Figure 4 is

rat her pref er r &tf preggnt inventipq will be eyplained ip agretdstal @Eﬁ?@@eé‘l Rxamples: Brivhirhitheareseptn o
‘powder such iaenton jsngt{imitad atalh Indhefegmulations geresring & the Fypraples) pajts are pantsiyveighle

rel easabl e f= | m sg as tg adjust the resistivity. Preferred process

conditio |rrent may be as follows. Abutti ng pressure 5 - 500

qg/ lcm AC vol t agg, gﬂé cl:to%éea ctl Qegsela ﬁe@%)l’to a5 f OO ure Fu r into
vol tage (abstﬂé I\é.‘fil ofst orﬁé}ah &l—?eptbgylﬁ%r-
contact - Char&ld@ﬁer@‘é d. TRE Sdilti mp% E)?j&g 8 ©

i nvention, VWhiRied by disti -off%ﬁctﬁercﬁrﬂ&ﬁbﬂ‘dﬁﬁ @ t%ﬁﬁEé?atMé e[:’

used in BF Uk sdiubld iR BHICAH'sRINAE pedindidrs: WY (wéight-SveraBd ﬁm&l&ﬂ gﬁe)- 800, Mw/M |ght-
cont act - char g mEsEaRF welght/furib aﬁe.ﬁﬁd}ﬁ&i&cm.gm; b2, irfdnoledlidFwaightat 1R AEIR peak
abutted at anpe@PCichdiB,J0RME T§ QlastRingifdn painpAsE TS eNsi ti ve rrenber l1ina
forward direct Bopartasftielabwva copdiiraer ivhsdisaolded imigfslibwisgmanorma ixturetofondd rhixtdi@ séltion.
which a voltage |Is supplied and on which,an el ectroconductive rubber piece
3b is supported. Further, the portion abutting or contacting a

phot osensitive drumis provided with a surface |layer 3c conprising a re- 14




EP 0 410 482 Bl leasable film In a speC|f|c enbodi nent, the surface |ayer
3c conprised 10 micron-thick nyl on. shacaess2®y to this enbodlnent a
difficulty such as sticking between the blade and the photosen3|t|ve menber
i's not en- GRHomEREurkl0 show a similar performance as in the previous
enbodi nent. I n the above enbodi nent, charging nenbers in the formof a
roller and a bl ade have been explalned but 5 the shape is not restricted
as such and ot her S$EXE§ﬂmepnﬂmﬂx'be used. In the abovesonpagtgents, the
char gi ng smenber conprjses, an el ectroconductive rubber |ayer and a re-
| easabl e filmbut tRTRREEL RATHata ag Qquqwther it isl@grpaetsed to insert .

a high resistance | r vent i | eakage, such as a hydrin rubber
| ayer having a good&)'(]%Eni];a(;nréﬁ{9 lity bet ween t he @oﬁﬂﬁﬁﬁl ve rubber

| axer and the rel eag facelayer I ible to use a
rel easabf®e fil m of ?f‘ix\f}r ny%'[H ene fluoride (PVDF) or Elo%v $Fidene

chloride (PVDC) i nst&ggbﬂ dgﬁ_d’@Sl n. The phot osensi t| nggb may al so
conpri se anorphous silicon, selenium ZnO etc., in additi o an OPC

phot osensi tive mnb&rt%ﬁymdﬁiﬁhziétﬁﬁmm UsigRg Papot Osensitive
member of, anor phous silicon, Image f1 ow beconmes noticeabl e when even a

smal | amount of,y@, Lrn&mersgm mg&g& u&un\a ohf%% gﬁg .Hhe
phot osensi tlpg, toFoﬂHP us\%
15 menber, cb .@qabar&efaé ’h&ﬁs&f afszo potyiteri2&tidniat 7] 95 9€ a ' ng
filmbecones rguph&aitioh, b :emwasrec&uarea Beriieatiem Bé-Raterad 8 dr ¥brilia

pr.esent v @oditioR thé QRpEHTIOH, Q5RAG adryiik Seid HopohnidF A btyleASR buty BB GRe bdpa r%re'uﬁi—
Wi ped by a ednaipmixed) TRETHFSolublel GdhteRtof the EdsR@brpogitish wae Subfebted 1 Inesdurein@hit of MEIBMRY
of the transbightdistibitidaity GRIte provide paiKaat madrlcwsightasiof aboit B500 @sdabbi 31000 Gl tieosras
and repet i t ichee} Mn Buritjecavemge maecularvpight) o 51001 Mvon11500Mwliea28.5 end Htortbat obrholécalat er
may pref er abeightdeing0DAO®r priwofi27ont! 78 The tesin stioWedzOTyef 59:€.iand th@Gontent of mdfernlar weight

cl eani ngZst eging A0 erbelow Iselated HydPCatiowsd mglassirrasitionl ppintdig1 oft$€ °Ghar gi ng st ep,
devel opi ng. st effe Beincornesitioashayed an ackhielupef@3&nt i nvention is particularly

effective V\,hertl apEI ied to an image form ng apparatus equi pped with a latent

i mage- beari nenber to be charged) which is surfaced with an
organic corrpourn Il n case whe face Is fornped of an organl c
RCIRY

~conmpound? a il 'EE °"1"1§§'f° o '"P‘{\’ée w35 ﬁ'éﬁle% ¥ sP'H@“%ﬂY“F%@é‘”?‘B 200 pacia.gf cuege

‘' to adhere t §°%H ct)"*fnrpi’e'la and toner sticki ng is liable to occur at the
contacting ﬂ% ﬂ" Wﬁl ally when simlar materials are used. The surfacing
material for t ate i mage bearing nenber used in the present invention
may conpgs se, e.g., silicone resins, vinylidene chloride resins,

et hyl ene- vi nyl ch$6¥#%m% momerstyr ene-acrylonitrile resigo gdts

ene- net hyl net hacryl ate reS| n, ene resins, polyethylene terephthalate
resins and pol ycal éﬁﬂ-fSQSt%ah manguierse anolOeparted eri al ,
such. as copolyrrer r ot her noners, copol ynmers.between above
entrrer at ed corrponéen?éser}nﬁmlﬁg:iyﬁﬁ?mﬁ?‘ggds wi t hout - bei ng +8s$rPastsl to the
above. Anong these; polycarbon- ate resins are particularly preferred. The
- present i nventAfigrthe @aﬁm.tcurmuem remeveideby thpafing. \The resultpn Isiyrele-t-butyl mcriylate gepolymer
f orm ng appéaiewedirarametersy My =600 Mw/Nm:236, b main ipealk melepdiaswellt #7209 and B9 BbECer  of
50 nm or smal |38Paﬂ5|°ffh ¥p shyrangtbutylmaleate (bR sier) eppolymeewasidissaivet! Indfeollowgiag mono-
pressur € caﬁ'e guG @rd sybieciprte pelymerizagion 'thes‘F'P%@%“"&’tasf"rﬁymﬁ?ﬁftﬁ"F bisifern a resin
because of &% %;g' %g’é’ siyrane-niufyl malegte d gturepsyp-Biiiy eeryiata-nbutlyl
in case of 5'35 AL el seR *YE'F'tT'Vées't‘Pe‘i‘?BB‘?s °'a§mw§’d’t96?'€ﬂ’ 12%he present
invention is also effective to an image form ng apparatus using a

phot osengi ti ve nenber having a radius of curvature of 25 mmor snmaller at
the transfer zone. Referring to Figure 5, the image form ng nmethod and

i mge form ng apparatus according to the present 40 invention are

expl ai ned. A photosensitive nenber 501 surface.is negatively charged by a
contact charger 502 connected to a vol- tage application nmeans 515,
subjected to i nage-scanning with laser light 505 to forma digital |atent
imge, and the resultant latent inmage is reversely devel oped with a

negati vely chargeabl e nonoconponent magnetic devel oper 510 in a devel opi ng
vessel 509 equi pped with a nagnetic bl ade 511 and a devel opi ng sl eeve 504
45 containing a magnet therein. In theevel oping zone, an alternating

" bias, pulse bias and/or DC bias is appli ed bet ween the conductive substrate
of the photosensitive drum 501 and the devel opi ng sl eeve 504 by a bias




i".vdl tageé application neans. Wien a transfer paper P is conveyed to a
transfer zone, the paper is charged gposolsbEBtack side (opposite side with
respect to the photosensitive drun), whereby the devel oped i mage (toner

i mage) on t itive drumis electrostatically transferred to the
transfer pa@?%ﬁ‘ﬁﬁgﬁf the transfer 50 paper P is separated fromthe
phot osensitive drum 501 and subjected to fixation by neans of a hot
pressing roller fix&t¥Y56Refor fixing the toner i mage on4Sh@artansfer paper
P Resi duas rmnocorrpongg&ﬂevel Oﬁ%é%l‘ emai ni ng on the photosensitive drum

after the transfer & pETY d by a cleaner 508 h&% Bgrhscl eaning

bl ade. The phot osengj_i d t eaning is_subjected to

er ase- exposure for 3?(%2%9@3%9%h@1£§€ﬁ%%rd to a repéa?l"‘lﬁ Scycl e
congenci ng from thepaRahgiBensbRE® 55 by the charger Q,O.%ﬁ }ge el ectrostatic
i mge- bed?i ng nenber (photosensitive drun) conprises a pho §§n5| tive |layer
and a conductive sulBenzokk pegoxfd@tes in the directi gesf phpg arrow. The
devel opi ng sl eeve 504 conprising a non: magnetic cylinder as a

t oner - carryi ng menb&erteoButyipevonidecetinythexariditesate 8¢ pagti on as the
el ectrostatic 15 EP O 410 482 Bl i mage hol di ng nenber surface at the

devel opi n'& zgr&g.silgé}'n I the non-nmagnetic cylinder sleeve 504, a multi- pole
per manent rrag%ef—?—m&e—g roll) as a nmagnetic field generating nmeans is

di sposed s0 as i zjqn%h%‘ch&%ﬂiﬂﬂ%ﬁ&@& QR heh H'a?éfmmmﬁﬂ@.ﬁ-i the vessel,
devel oper 519m§wow§p ¥ ofdtyrinb, 15 Phrtsdf -matf a&%emdﬁasgg BIRLEREN MBS aﬁéf%'r?,!o.% part
appl i ed- Qpt CofuRRyIBERINEEH A Diphit of el ieit-BEQ perdkiRANS E&l&dﬁﬂﬂséiﬁ@h&:&mﬁdﬂ _ b 65
ar 8-pr ovi dedmade! Bllowsd K 4 hods &t Belherliomand rdiioldl Orthetehvért By didiibiydfistifbtiéh Unler reduced
friction betpgsite tdubtamla@EptfmedtheolymhétGRowdddMvi Y125x1 B W/MP & 11.0, T € 80 °J; did dAQikid
t he mag- netvaluedomisor bl ade 511 of iron is di sposed adjacent to the
-cylinder surface (wth a spacing of 50 - 500 m crons) and opposite to one
magnet i ¢ 2pol Refeyénce Rynthesis Bamplelle per nanent magnet, wherebyt he thi ckness of
t he devel oper layer is regulated at a thin and uniformthickness (30 - 300
m ¢crons) whi chAicepolympnwaaebtairied in therseme mannenag infynthesisExarprie Tgxeapt thal 82 parts of styang e
bearing mentrd 18pits gfabutylgeryliateware uzed pdprytyl maleptedhalfsgier) was omitied: Theﬁepobrweh%vgr '
| ayer 10 do¥aciypluedftact the i mage bearing member 501. The revol ution
speed of fhe t%ne,r car ryi ng nmenber 504 is so adjusted that the
“circunferent e ! of the sleeve 504 is substantially equal to or

close_ to that of the %I,ectrio tat i c 1 mage belaéi- .nEerbeir '50]6. IE ismoqlotsﬂ bl e
(o const 1 ut g, LRl il e Rl RS R s e BRGT S
instead qf i ,ﬁ@op% 2%hdvidd &P i\glugwﬁer magnetic pole. 1n e devel oping

zone, an AC Dbi as g"rn a pul seémbi as may be applied between the toner carrying.

menber 504 %gth[,m&ﬂggrostati c image bearing 15 surface by the biasing
means 512. y comprise f = 200 - 4000 Hz and Vpp = 500 - 3000

~Voln the develh@piolyBierfaB Entaited th theskfe niel aih SfnttREIE Exampla SeRiepta@tht the arhdifit of the
el &ef r osteat | yrbrivh@e cHahghe ko 70partsmil the BméUnt 61 the @lbaEiniaRatk fialf Bstdrjovas Ehangeritd Bhalty/

t he el ect r ostheichbmlymasfaved @madidvglus bigBace and the AC bias or pul sed bias. It
is also possible to use an elastic blade of an elastic material, such as
si | i cone rub$wsthesid Bxempje® of the nag- netic Iron blade, so as to apply the
devel oper onto the devel oper carrying nenber and regul ate the devel oper 20
| ayer t hi®knes300partgofginese wagsha regction vespel apd hegted & afefiux temperatyie. Furtherapmix-
el ect r ophot d4fe2p Ea"éf‘gffé)f‘%ﬁ menomsr 35 2 ParteebhepzovipARXidRYas added drapyipg thefetoiinfchours
above- ment i off¢H " fdhescumaney, Fusther; fhe soltian ppbmeezation was compinted undes (eBlyrnf H Gumgos n s
and cl eani ng\'ffd taf?fb yﬁ?”é’@;’%&‘f‘? T?Pé'ﬂs“ftﬂ‘tl’%‘fsrﬁ‘feﬁﬁw Cig E F.5hawed 8o
that the yni T A o e gggggmmm ghaysd 8 19,0038 oy

t S S,

exanple, a one o eﬁgv%%rgr}egvgaﬁa.sso%g
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means can be Integrally conbined with the 25 photosensitive nenber to form
a single unit so that it can be attached to or released fromthe apparatus
body by means of a guide neans such as a guide rail provided to the body.
In a caseswhere the i mage form ng apparatus according to the present
invention is used as a printer for facsimle, the laser light 505 nay be
repl aced by exposure light inmage for printing received data. Figure 6 is a
bl ock diagramfor illustrating such an enbodi nent. 30 Referring to
Figure 6, a controller 611 controls an iﬂpge reader (or image reading unit)-
610 and a printer 619. The entirety of the controller6ll is regul ated bya
CPU 617. Data readfromthe image reader 610 istrans- mtted through a
transmtter circuit 613 to a renote term nal such as another facsimle
‘machi ne. On the other



hand,” data received froma renote ternminal Is transnitted t hrough a
receiver circuit 612 to a printer &p9410482BAage nenory 616 stores
prescribed image data. Aprintercontroller618 controls the printer 61 9.

At el ephonemomm?t 614 is connected to the receiver circuit 612 and the
transmitter circuit 613. Mre specifically, an image received froma line -
(orcircuit) 615 (i.e.,. Image data received a renote term nal connected by
the line) is denodul A Wmaans of .the receiver ciSCcpdrt®l2, decoded by
the CPUs617, and se- L$q%|al Ic\{:gir gred in the image nmenory 616. Wen Irrage
dat a correspondl ng to- 8%Bage is stored i r?® adtsage nenory 616,

| mge recording or o ted with respect to the correspondl ng
page. The 40 CPU 61;5%?&}5131@%%§8data correspondl‘}rgzq page fromthe

i tgge nmenory 616, andedrzsiA oki@edecoded data cof ) :}dl ng to one page
to the Brinter controller 61 When the printer control %3618 recei ves the

i mage data CQ%I;G% ondtogg t;idO%ﬁo %ésugéﬁéwugéﬁ th .E";y@ter ';;:;It
er

controll er q

gggefgond v n;égi . T

- , h lt tl . ly-
page. 45 o y{efﬁ"g it f@&pa aaﬂp& masm& fonsipiy. 1o
present i nve%mnuafm WS Blsd 4 UnltoHn b SFpblysifrd aﬁ@f ﬁsrsrﬁcu%tyt ylate
Exanpl es,  RypokhAbiCThe téai conipBSifoR wad rBbGdidd 28 B pdwaiertiattioh bi3h inBéh-pats aRd 60 meshlor. Adut

f or mul at i 00$ gapihe a&waaguds ReduldRly ¥ RHeal afd pladediinlaylmdrftaliftéripapeP With Wdiditter of 28 mm
Synt hesios Exdatprgth of 160n (0. gBR/ dvailablb frorhiT6y0 RoshEIGK.S, BiRd 290 thl of THR wisialukédia kRS S €
asd heat ed ot dhe 8mé pérlabbat 4 minehedsurs the THEHNEdUble, coritétit 85 4 joetiok efmiding orfthe files faperOf

st yr ene ‘noMbewesin cabipogition sitowed a TidR-indoiuble adntetit ot B210t1 %! Tha I THF-8oldblgmntbitt wad subjected

di - t er t - butorheapurementof mdecutaeweightdistribdtion, Wherebydhe resuiiant GBC ghart stiowed peeks atvaalecular
conpl et ed weides ofrabbut 4,200 apd ghfout 4390C andarventgnt dignolecdid aveighlbeind) 0,000 of hetowofi28 wt.
bydi sti#l i PgTesfrpsimfurthenghowerhaTaof 8°Cr ai si ng the tenperature. The

resul t ant st r"@ﬁ &argipeters rejating ip) th& pight of ’eﬁ)ﬁ@‘%ﬁﬁﬁ B?"@P°?"§*P“‘TFF° &‘H%F“‘?ﬁl?\m?d
par amet er s ’Wé'f‘ ht avera rml ecul ar\/\/el ght = 3,50

aver age’ m) Fgras@ mi'lla '"a
mol ecul ar easu o( gH a e s
.t.rat”f]' t:coln wt. ; toth %,?:[ Ffow Ilmm ﬁ%a oy g md Ved
I N ero p%Fe% ISilinldtl"-l Q:ﬂutl of 10 od| pe
482 Bl ['Vb n@‘sé &H}oe amp |ghts of 0/6x109, 235107, 10.2x10%, 35109, § X%,
50 parts 526b'x beﬁ@‘i% Euzoxms (available from Waters Co.)

Acrylicgacl d. monomer parts 10

O vi nyl beng@ﬁ@&sgxamme-, : 0.26 part Benzoyl

per oxi de 1 part

t ert --But yl peropryduztion ivainbdsiositen ket in Sy&héxsraﬁmpldﬁwaabfkhéu axbepyRr mumdg It poly-
sol ut'i on waerizatkshaemperafurg@robtain @funifuih efixtueosfipaliydtyréng =0d dtyfpae-i-bubfl adriiate bapbighe) Y
sagfoni f 40e d which showetha THEisallide cottent HicIR wt. %, 4 Topi5aPCandipdutad @THF-huble santspEshevig

" was added peakaatmolemkgwgmfmzﬂmammgmm\dhmlemaawmhh@rtbﬁofpam@rwow
wat er and s{A3weH-ed to 6 hours of suspension polynerization at 70 - 95
[err]C. Afterthe reaetion, the product was recovered by filtration,

de- \A/ateredm%&&i’o forma copol yrrercom 20 position. In the

conposi i on, 13855“%%‘?’ Ggl?%g o rrer d st [r?ﬁl?’&mpeggﬁ%/ﬂg rgé%vﬁﬁge

|
ggﬁgogﬁrovﬁ\f SR P@'ﬁget d‘?‘g?r‘é'ﬁlf"?) %%‘UF%?‘ wei ght distribution

by GPC to mﬁxﬁ,g "R}ﬁaks at nol ecul ar wei ghts of about 3500 and about 31000
in the GPC chart (nunber - aver age nol ecul arwei ght) = 5100, Ma= 115000,

Mv Mh = 22.5 and a content of nol ecul ar wei ght being 10000 or bel ow of 27

Wwt. % The resin showedS%Wrepeof 59 [err], and the e®rpaarys of nol ecul ar

wei ght 25 bei ng 1000 or_ bel.ow'i sol ated by GPC showed a gl ass transition

point [err] of 57 [err]RButyl methacrylate 2 parts

5
& di-tert-Butyl peroxide 4.2 parts

Further, the polymerization was completed under reflux of cumene (146 - 156 °C), followed by removal of
19 '
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'i'he resin conposi tion showed an acid value of 22.0. Synthesis Exanple 2 30
The foll ow ng nononmer m xture was SER)#o0ugxBt 0 sol uti on polynerization in
200 parts of cunene at a cu- nene reflux tenperature. [Mnomer m xture] 35

Styrene NDNQ&E mene, The resultant styrene-n-butyl methacrylate copolymer & showed a main peak aqgmﬁaﬁér weight
n-Butyl mal &#gjo60antBay bregst.cr) nononer 0 parts

di -tert-Butyl 3$gdre%f tHeabove styrene-n-butyl methacrylate copolymer was dissolved in tthﬁ:\mﬁgl’rﬁoﬁongrt er
t he react i Ofixtuetdromea mitarelseliition.ed by heating. The resul tant styrene-n-butyl
acryl at es copol yner showed paraneters: Mv = 6,900, MM Mh = 2.36, a main peak
nol ecul ar - wilogrnter mixté@P0 and Tg = 64 [err]C. 30 parts of the above :
styrene-n-butyl naleate (half ester) copolyner was dissolved in the

fol |l owi ng nono- 45 gﬁg g‘iéxture and subjected to po%g/nerl zation in the
sdnpe manner as in Syn Exanple 1 to forma resi i tion

conpri sifig styrene-n- Quiyt addal f ester) copo% ]:tlasn
styrene-n-butyl acryl ate-n- EBA&?} "T(éeate (hal f. ester 2@ The resin
conposi ti on showed anDﬁﬁiﬂyMﬁémnﬁ 20.6. 50 55 17¢.25 %1048251 [ Mononer

m xture] Styrene _ 45 parts
n-Butyl acrylate Benzoyl peroxide 1.20 geartt s n- But yl

mal eate (half ester) 5 parts Divinyl benzene
0.25 part 10 BaRggbdle nﬂﬁﬁ@&lﬂ&madded 170 parts ofwaterconlammgo 1 part of mcomﬁetﬂﬁeogﬁﬁffed
tert- Butyl pRiyasi sls'oham&lmm fsion. Fhe SubpEiidioh wded dHiRlyéh-

parts of CUsRIERIngWES paHIdF Wdtsh ahdlsubjesterfts Ginblls b’f%ﬁéb&’csnoﬁ asiyrmz'&.a@ht 70- 85 “CCAttorithe

t enper atzbir ereactiod, the bfdGuch s ¥&tbvered by tikrhtibh SdeQfatered afddried tobtai ta)torigbeitionldomptiding & Of
N>t vyl acrynferinenixtufe (ratytene-Abutii-nidthiayrylatibpdiner ahinetirbneastiued dcryidle pghaner. 20  Of

di vi nyl benzen&hexash comPosjtian $howéd 0THFHsolublE cdntent qf 60 wix % Oknd insleded & AHE salubtpantere | N

4 hour s undshpwingrieks)at mdleculanweights ofighoet 6300cint ehoeB.0x§04 4n the GPE chaft apdd pantion ofred-i on

and r enpval lecyfar wéight being 16,000 dphelaw of | Fiwtr %. The sesinshowed afig ofi$88¢- r educed pressure

to obtaih a copol ymer. The pol yner showed: Mwv = 25x104, Mv/ M 11.0, Tg =60
[err] C anmme mple219. 5. 25 Ref erence Synt hesi s Exarrpl elA.
copol ynmer was obt a| ned In the sane manner_as in Synt hes IS - Exa 3 exce t

“that 82 partsh a'ﬁ‘da’i%thﬂéﬂ?yg‘hﬁ's txampl f '°"

n-butyl mal T?tg P@t 859 @%% % ?ﬁﬂg
Fo. ) n nt la \Bei (h
gs in Synt§ @ '°'3 g?'@%"bﬁrwgqggl' S s'ieresé‘ﬁg ged

to 82 parts and the anount of "the n-butyl nal eate (half ester) was changed

to 3 parts.pefeencd SntnedPBlMpES showed an acid value of 7.3. Synthesis
Exanpl e gp ained in the sane manner as |In Synt hesi

Exanpl € 3 excepparts brfe pbilpyrétidiéPhredth SintasidEampik B Wi tissiheR inGRALIBRAg héhorhbl midar { S
and t he anuun&oﬁ.ﬁngmu.@samoyl mal eate (half ester) was changed to 15 parts.

\m ) ° (Monomer mixture)
StYrene - 55 parts
h-Butyl methacrylate 15 "
“ Divinylbenzene 0.13 "
t-Butyl pe_roxyhexano.ate 1.0 "
50 The above mixture solution was subjected to suspension polymerization similarly as in Synthesis Example

6 to obtain a compaosition comprising polystyrene and styrene-n-butyl methacrylate copolymer.
The resin composition showed a THF-insoluble content of 76 wt. %, and included a THF-soluble content
showing peaks at molecular weights of about 1.0x10¢ and. about 16x10* on the GPC chart and a portion of

molecular weight being 10,000 or below of 7 wt. %. The resin showed a Tg of 60 °C.
55
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The copol yner showed an acid val ue of 48. Synthesis Exanple 6 45 200
parts of cunene was charged In a reaptdsrnsszetsel and heated to a refl ux
~tenperature. Further, a mx- ture of 100 parts of styrene nononerand 7.8

' parts of bengQNbucRBkamplede Was added dropwi se thereto in 4 hours under
reflux of the cumene. Further, the solution polynerization was conpl eted
under reflux of the cunene (146 - 156 [err]C), followed by renpval of the
cumene. The resul t AesigocpmpositionagfsSynthesis THF, showed a main peak at
a nol eculsar wei ght Qf 3,900 _on the GPC chronmat ogram and showed a Tg of 58

[err]C. 50 30 8 1t he above pol ystyrene was WERArESd in the
foll ow ng nononer g A t% forma.mxture sol- ution. 55 EP0410482B1 -
[ Mononmer ni xture] &tdc fine powder 50 parts

- n-Butyyl acrylate BET value = 2 ~ 20 parts OQad ol .henzene
0. 26 par t 10 ¢ va geBen‘z;c')i‘/I mpé?g)xi de 16 %R

1.7 parts To the ahratTvély enaghuhbea eatadged 170 parts of |
wat ercontai ning 0.1 partof 1 nconpletelysaponified polyvinyl alcohol to form

~a |liquid suspensi on.agént {chpemiumncomplafded to a nitrogen-aerated

reacti onig/essel containing 15. parts of water and subjected to 6 hours of
suspensi on pol yneri menogzoadyad - 95 [err]C. After thellb pamtaction, the
productwas recovered by filtration, de-watered and dried to obtain a
conposi tion conprising poly- styrene and styrene-n-butyl acrylate

copol yner. The conpd$Sw-Pohegudan weddhk rpoliyd ure of a THF-sol uble con- tent
and a THer i nsol ubl e content and was al so a uni form m xture of pol ystyrene
and.5t yr ene- n- but yl é’cFPW gBec Y’)Ifln%qqml'he resin conpos3tPawtsvas recovered
as a powder fraction of 24 nmesh-pass and 60 nesh-on. About 0.5 g of the
powder was accTheabevke gompenentsadredieit-kpdadaihy meansaf & twlin-seebwiegtaderfhiedtédup totioec, and t h
a di anet er dfe Kdéadedpraidct, afterdoating, wasgbdnselylcrudi®d bymeafidisf a hedier mill.\and thenifinely fulvenzed

. Toyo Roskt RyKeansotajetmiii(ithe fidelypfilverizia product wasfdagsifind baineans ofawind-frircegliassifier toebtaier
about 4 mi n.adagsifindpawrdetpradel. Utrtine peweler sintd coarsgnpowen werg simgitanenuely ad precisaly remaygd on
the filter (epdhecassifiedpoudprby meansefamuitdivisioneessitieratitizinga Connda effpst (Elhow dat Elassifier
32 wt % Thevaiiapte Som tileten Kogyarkaf) tharsky te ehiginanegefively chamgaahipmeagaste topsr (9 2811Car
wei ght di st MeYRA Qlyme-rreace pRrtidepize oER4fPICgP GPC chart showed peaks at |
nol ecul af® wej ght s of ut 4,500 and about 45,000 and a content of

¢ ol ecul ar tio 2£0, 000 or ‘helow of 28 wt. 25 % The resin further
showed a Tg of 60 [err]C The paraneters relating to the nol ecul ar wei ght

- of resins and resi nRe8aposcompositioncofiegynthesis the fol | owi ng manner.
‘Shodex KEgz 80M (avai |l abl e from Showa Denko KK.) was used as a GPC col um and
i ncorporated in a heBxagpk@b@r held at40 [err]C of a GPogRiL ENt
apparatus ("150C ALg GPC', ayailable_fromWaters. Co.). 30 The GPC

measur ement was ef f BePBAtEG FipecPew@e»00 ul of a sanple (a THF-sol uble

cconcentration of aboypell- 1yte |€t02}h§ colum at "a THF flow rate of 1
mein. and by using an R %&Ta@t VB {%lex) detector.1theaxdis bration
curve for nol ecul ar i a was epared by using THF sol utions
of 10 nonodi sperse g%?%g%?gge g%gﬁ%%%es ﬂ%f’ﬁ‘gfhavi ng nol ecul ar wei ghts of
0. 5x103, 2.35x103, 1§ 0 X , o 10x103, 200x10[err],

470x10[ err], 1200x103, g%%%oi%ﬁ;‘?ir']ﬁa%%kéaé%xﬁ%S (avail able from Waters
Co.). 35%ynthesis Emenphgo7dpeproduction nethod simlaf {a,dhaf in
Synthesis Exanple 6 was effected except for adjusting the poly- merization
tenperature to obt akAwamohetolarnweight pdlpol ystyrene and styrene-n-butyl
acryl ate copolyner, 40 which showed a THF-insol uble content of 12 wt. % a
Tg of 564 err]C and PREP¥deEea(MWF=s6000) ¢ content showi Ny mertes at

nol ecul arwei ghts of about 2, 200 and about 19, 000 and a nol ecul arwei ght

portion of 10, QQGkver cHarest ntkianetidtollrs (i1y4hd (i) having different average particle sizes as show in Table

1 appearing hereinafter were prepared from the above ingredients otherwise in a similar manner as in Pro-
duction Example 1.
55
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Synt hesi s Exanple 8 45 150 parts of cunene was charged in a reaction vessel
and heated to a reflux tenperatureEPadtb482B1fol |l owi ng m xture was added
dropwi se thereto in 4 hours under reflux of the cunene. (Monomer m xture)
50 St yr ene production Example 3 ' 98 parts n-Butyl nethacrylate

2 parts 557dr-tert-Butyl peroxide 4.2 parts Further, the
pol yneri zati on was conpl eted under refl ux of cunene (146 - 156 [err]C),

fol |l owed by renpvatesin ppmposibionjof Spatmesise cunene. The resul tant
styrenesn-butyl nethacryl ate copol ymer showed a main peak at nol ecul ar

wei ght of 6, 000 andE%f “‘%1% B 64 [err]C. 35 parts of th O RaxEs

styrene-n-butyl [ ol yner was dissolved in the foll ow ng
nononer mxture to '}én'%/iacatnfl‘i B wéSFutl on. 5 (Mononmer mxture) Styrene
35 parts n-Butyl acipp@t@ipe = 8.6 2 -

Di Vi nyl Benzene - ( ue m=/g) 0.25 part Bﬁ%%‘t%er oxi de

1.5 part To the néfateivdly hargehbleoBontgoddded 170 parts of water
containing 0.1 partof inconpletelysaponified polyvinyl alcohol to forma

l'iquid suspension. a@yentsuxhnomiom wempddaedfto a nitrogen-aerated reaction
vessel gontaining 15. parts of water and subjected to 6 hours of suspension
pol ynerizati on at 7monox [Aye) C. After the 20 react?oh, Paxks product was
recovered by f||trat|on de- vvater d and irled to obtain a conposition
conprising a unif Ybutyl met hacryl ate copol yner and
styrene-n-butyl acr Iat resin conpositi wed a -

THF-1 nsal ubl e cont € 63;5§3| ncl uded- a THF- s IW cont ent

shewi ng peaks at nol ecul ar wei ghts of about 6300 and about 8Ox1(jerr] on

t he GPC char tAnmgafively qhengeable magrfetitoner {1\ wes rrepaved Frgrh thelabdve tpgrédientOthepyisetined simy Of
17 wt. % Wargnankes agin Bladusiod Bxamile of 55 [err] C. 25 Reference Synthesis
Exanple 2 A productlon nmethod simlar to that in Synthesis Exanple 7 was
ef fect et eﬁﬂéﬁﬂﬁw&ﬁl yrrerl zation tenperature was adj usted to obt ain

aresin corrp05| tion, whic a THF-| nsol ubl e cor]te t of 6 30
" and incl uded 9%*\!#!%19 |°§"a€'l? '{;te'??[s(g)l’?ﬂw g Rﬂe‘éﬁ%

about 1800 f“ﬁr‘f HEsngeRPe et of ‘Qﬁﬁs'ﬁ Pl 8 °’8‘Fe'%?'@ ’T“a'P"ef
wei ght ei f Iow of 56 Wt % The resin showed a Tg of 49
[err]C. Rek G'Pra%X&Jo |ml fxanple 3 35 30 parts of the polystyrene
prepared i 6 was -di ssolved in the follow ng nonomer m x-
ture to forma mxture solution. (Mnoner -mxture) 40 Styrene
55 parts |n-Butyl Resima«oppgsdtion of Reference 15

» . Synthesis Example 1 100 parts

Magnetig fine powder

S 40 ' (BET value = 7.7 m2/g) 90 parts
Negatively chargeable contrél .
- - ag::ant (chromium complex of
salicylic acid) 1.1 parts
Low-molecular weight poly-
50 propylene (Mw = 6000) 3 parts
Anegatively chargeable magnetic toner (VII) (Tg = 55 °C) was prépamd from the above ingredients other-
wise in a similar manner as in Production Example.
55 The particle size distributions of the.above-obbained toners (l) - (V) are shown in the following Table 1.



Di vi nyl benzene
1.0 50

0.13 t-Butyl

per oxyhexanoat e
The above m xture sol uep osowszsBsUbj ected t o suspensi on

pol ynmeri zation simlarly as in Synthesis Exanple 6 to obtain a conposition

conpri sing polystyrene and siyrene-n-butyl

nmet hacr.yl ate copol yner.

The

resin conposition showed a B
a THF-sol ubl e content show n
1. x1( err] and about 16x10
nmol ecul &ar wei ght being 10, 00
60 [err]C. 55 20
Synthesis Exanple 1
Magnetic fine.powder 10 .

100, parts Negatively charge
nonoazad? dye)

r

]

EP041048 Emgf

X}

ol ubl'e content of 76 w .
s at nol ecul ar wei ghts of

bel ow of 7 wt. % The resi

roduction Exanple 1 Re5|n
O\\Dﬁ'O\—

'Z’BE’T valu® 9g.9 ﬁ'[err

ontrol agent (chronium con
1.1

ne.onvl

Low nol ecul ar wei ght pol y-

3 parts The above conporgnt
extruder heated up to 1 [
mascoarﬁely crushed by ans
by neans ofa jetmI|. The fi
of a wind-force classifg§ét
powder and coarse poyer r
cl assified powder by-greds
Coanda gf fect (El bow"Jefu c

thereby to obtain a negag
[err] C) having a vol une-

Exanmpl e 2 Resin conposi t
nonoazo dye)

100 parts Magnetic fine o
ge
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P63

and the kneaded product,
hanmerm ||, and then fing
puveni zed pwodmchuas«nlac
inoa sl agsi N ed* pavdew prd
Itaneously and precisely r
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. ot N |

argeabl e magnetic toner (I
article size of 6.4 m cror
nt hesi s Exanple 2
ERvafiuem= & 6wn| enr ] &0)

orﬂr(ﬁ a@eng (&hrgei up;n coq
ene (Mv = 6000)

,1399-—@NW
mel t - kneaded by neans of {a tw n-screw

% and i ncl uded
about

on the GPC chart and a pdrtion of

n showed a Tg of
conposition of

100 parts
1/9)
pl ex of 15
part

6000)

aftercool i ng,

|y pul verized 25
sified by neans
duct. Utra-fine
enoved fromthe
tilizing a

Kogyo K. K.),
) (Tg 57
S.

30 Production

pl ex of 45
parts

110 par#s Negatively ch
3 parts Negativel ychargeab

etrctoners (11) anmog (Tt

T ihavi ng . _
g hereinafter
ilar manner as -

differentaverage particle sijz@szds show tn Tabl e 1 appearin
were pr8pared fromthe abovd # edlenes Qt herw se In a sin
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45
Examples 1 - 6 and Comparative Examples 1 - 3
. . The above-prepared magnetic toners were blended with silica fine powders shown in Table 2 below by
8  means of a Henschel mixer to prepare developers.

Then, each of the thus prepared developers was charged in an image forming apparatus (LBP-8II, mfd.
by Canon K.K.) having a cleaning blade of polyurethane and remodeled to be equipped with a contact charging
device as shown in Figure 1. ADC voltage (-700 V) and an AC voitage (300 Hz, 1500 Vpp) were applied fo the
contact charging device, and a successive image formation test was performed at a printing rate of 8 sheets

55

(A4) per minute in a reversal development mode under normal temperature - normal humidity conditions (25

°C, 60 %RH}), high temperature - high humidity conditions (30 °C, 90 %RH) and low temperature - low humidity
conditions (15 °C, 10 %RH), respectively, whereby printed images were evaluated. At the same time, the ap-
pearances of the surfaces of the charging member (roller-type) and lamination-type OPC photosensitive drum
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e

EP0410482B1 Producti on Exanpl e 3 Re5| n corrp05|t|on of Synt he5| s 5 Exanpl e 3
100 parts Magnetic fine powder 10 . gPo4104s2B1 (BET value = 8.6 nferr]/g)
80 parts Negatively chargeable control agent (chrom um conplex of 15

MN0azo dy eere observed for evaluation. 1.1 parts

Low nol ecul ar T“@blﬁ%erameydmrﬁ’ﬁéwwﬂ hdviHi'a surfBO4brasion cheracteristic in terms of an abrasion

3 parts 20 &mg@&pggbycﬁk@ragg&bgwgnet ic toner(I'V) was prepared fromthe
above i ngredi esdsschtied atiotk, B Ehdigify rollerhall h Aiimeist N2 imnPiid bomphiEed d6Gin-Oi4. cbrs melal ©

1. 25 Pr ogaicaied witanapirbe 3.5 nsthick dechitgaduttive tupsbes [ager 3 aral farthoragsthal 20 ridrdRRIEKS
(V) and (VI jeleassbie fijn 2epémettbxipyethytated gyidntthe citesding raien s pressedisgainbt theyOPC phitesehs
Exanpl es 4 sitha niember 13b agio erdrt a thtel pressureref €2 kgiimat aresaure 6f 58glanhiesi s Exanpl e 3
ot her wi se i n Jheputiine af therimagesforming apparafys dadiusiratestin Eigure pIncthd appagtuRerf toneciayrewas
Prqduct i on formadin athidkneye of 130 wigrapaea the Bleaye ¥K, andthe sleave 804 apedispased ot ainimyrh epadng

1007 par ¥ B IYCIons (9 te SRty i 801 anfheimagefempon st wes performed under

90 parts NeRpisafionsf o DE higs ofs300Vand gAG bigs ofy Plf"z P@M Athetovex of 45

salicylic aci e results of the image forming test are summarized in Ta Ie 4 below. Ta le 4. the image density vep-

Low mol ecul e n easuredatSpomtsinaﬂg ;Lagﬁ" uamlm%eminut-e
Sparts 4 = eczé:v..,gq,%ég T g,}p oy
) ill on a Wi cla n a
Product i on SHect 6’%1 dAinialgS bl Sr'haﬁ St -
above- obtai Bach peced ay eaterng s i ncod st e o rﬁ% ﬁotom’%%

EP0410482 B1lmbiRber hfter 6,660 sheets of image formation. er r
Exanpl espl - GasiéibdiowHliiaizd1fe Frigorties & the hydropRobld Miicd) bmsahﬁsa&@eme mm bC
t Oners Wer ethdieaidpeis, whd Tabi6 4 buntiiarifes the cirposidhSand le@iatidnestitddf fe devaiBpepNTHRev&D
means of a tiiossthraibrdsians stiowh delgw.epar e devel opers. Then, ‘each of the thus
prepar ed devel opers was charged in an image form ng apparatus (LBP-811,
nf d. Fog
25

o: Substantially no. _

A: Observed but practically acceptable.

X: Practically unacceptable. :

30 Toner stl'ddngonto ‘photosensitive member -

o: No sticking at all.
. 0A:  1- 3 white voids in A4 size solid black image attnbutable to toner stlckmg
A 4 - 10 white voids in A4 size solid black image.
3% x More than 10 white voids in A4 size solid black image.

Dot reproducibility -

o . o: Less than 2 defects..
C A 4 oA: 3-5defects.
. A: 6 - 10 defects.
X: 11 or more defects.

<



by Cahon K. K.) having a cleaning bl ade of pol yurethane and renodel ed to be
equi pped with a contact chargi ng degésaoagzshown in Figure 1. A DC voltage
(-700 V) and an AC voltage (300 Hz, 1500 Vpp) were .applied to the contact
chargi ng device, and a successive inmage formation test was perforned at a
printing rate of 8 sheets 35 (A4)] per minute ijn a reyersal Hevel opnent
node under normal tenperatyre - nofnmal hém dit ions (B5 [err]C, 60
%H), high tenperature - hijgh hum i;y conditi [err] 90 %H) and
| ow tenpgerature - low hum dity conditiong$ (15 | 10 9RH ,
respectively, whereby print | mag s%wer, eval u \t the bane tinme, the-
ap- pearances of the surfacgg.of thegchaggi ng rollerttype) and
| ami nati on-type OPC phot osgdn®i ti vej ddum 23 : 482 Bl were observed
fqr eval uation. The photosdqn®&i ti vej di{un Yysedy wa avi ng surface
‘abrasionmocharacteristic inlt8rms of o aljr ad on se of P.5x1 Of[err]
cnferr] by a Taber abraser. desgr dlabave, argingfroller 2 had a
di anmeter of 12 mm and conprli®ed a p dila: @or 5 2% coated with
an approx. 3.5 mmthick eI]:trocondu ve rbbe 25 angl further with
t nyl

a 20 mcron-thick rel easablje film pc et [@xy on. The
chargi nd®rol | er 2 was pressied agaihst the OPC p sitiye menber 1 so
as to exert a total pressurje of 1.P kg (ijnear plessurdg of 55|g/cm. The
outline of the inmage form ngpapparftus ig illusyrated lnﬂFigLre 5. In the
~apparatus, a toner |ayer Hormefl in alfthickngss of {13@ m grons on the

sl eeve 504, and the sleeve p@¥ yas|di gpoged &t M1 NY pading 10 of 300
mvef ons fromthe OPC phot os
[

epsi®dive dPumi50®and tRe ipage fqrmation test
was perfornmed under applicalighn of Ja DC ki as of |-500 | ad#l arj AC bi as of
1800 Hz and 1600 Vpg tagthe eevel The rlesults}of the|iWage {f orm ng test
are summarized in Tabl &4 bp w. |Im Tabl g 4, th? | mage] d@nsitly rep- resents
an average of val ue§ nEpsurpd at S{pointsfIn a % nmx b fmsdlid bl ack
square image. The nfEhute doxééep UCTDI T Ty TEepresentp the rjeproducibility

of a checker pattern as sho In Fijgure 7 including 10pP unit |15 square

dots each having one side X| @asuriing 80 jicrond or 50|nmicrons as shown In

Figure 7, whereby the reprofutikililty was| eval ugdt ed by|observati on through
a -m cros¥ope while noticing ﬁhegblari (pre§ence @i ab- csence of defects)

%-and scattering to the non-i eldparlt s.v The tener] sti cking ontjp the. OPC
phot osensitive nem ber was|ea¥al uatled by pbservijng thejresul tlhnt toner

i mges and the surface state¢ $f thd OPC phot osersitivejnenber| after 6, 000

sheets of, image formation. égi Tabl e P bel o summuali zes the properties

of the hydrophobic silica, l e 3 {summar|zes the propérties bf the

devel opers, and Table 4 su izes fthe coppositilons and evaluyhtion results

of the devel opers. The eval Ygatiod standards arfe showy bel owy Fog 25 o:.

Substantially no. A:  Cbseffved but] practijcal | y pccept gble. x

Priaet i call y unacceptabl e. 3( T&nerj std ckingpntp pJotdseysitive nmenber o:

No sticking at all. o[err]: N 3 Whie Yoi & ih AR sijzggsol | d bl ack | mage
4 -

attributable to toner stickijrl. ~A: 10 white voidg in Adisize solid
bl ack inmage. 35  x: .+ Mre t te—tetads—t+h—Ad—sttze—sot1d bl ack
i mge. Dot reproducibility q: Lesp thani2 defefts.. 40 o[efr]: 3 -5
defects.®¥[err]: 6 - 10 deffects. x 11 {ord nor g fedqts.
. : L m 13 a
AR RE
b o 4 | o
50 0 1] m | ©
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't he ¢harging roller appeared after

hi gh hum dity environnent.

1700 sheets int
Referenaeoimaamﬂh 3 20

he high tenperature -
A toner having an

average particle size of 12A microns was prepared according to the same
prescription and production nethod as in Reference Exanple 2 except that

the resin conposition

The t hus-obtai ned toneg
apparatus used in Refefe
formatigpn test as in Ref
attributable to chargi

tenperature - | ow hum di
apparatus, conprising:}a
i Tége, fa contact-chargjn

as Lepl aced by one of Refersg

/

gdfQi ljurg due tp d@rmges.;pn
t he photosensitive nenpef @pHea® edOaf tfer 4900 skeet

i

gharged I n the renodel §
Bx- anple 2 and subj ect
nde Exanple 2, whereby i

cdnditions. dains 30 1.
ler to be charged for d
gns in contact with the

——

nce Synthesi 9 Exanmple 3.
d i mage formjng
ed to a simljar
mage defects 25
t he charging Joller and
s ¥nder tdhe |jow

An i mage forjm ng
arrying an el ctrostatic
menber to bef charged

i mge

for charging the menbef to bg charged, and 35 a devel opi ng neans
for devel oping the el ept+rosts sa=Tal= ed—on-the nenber t o be charged,
wherein the devel opi ng $ |ncludes a developerf I devel opi ng | he

el ectrostatic image, chi?: r|zed|r1ghat sai'd devgl oper conpripes a toner
and hyd’Fophobl c i rga1 | rle gowder .o ana Sol ddontr xhase a ol ujre- aver age
particle size of Yﬁb ohd, and such a particle gize distribufion 40
thatltlncludes<17 6 -eroftonerpartlclesofS icronsorsnmalter, 5-50 %
by nunberofton rtl dle Y 3ol BCR 10,08 onS—|\mo— 20 votrume % or | ess
of .toneyg parti l‘:‘ Microns or larger. 2. The apparatus agcording to
Aaim 1, mhere ] L0 be charged conprisep a photosensitive
menber. 45 3. The ppa sy dccOrdihg @0 € aiPm © exei & saPd mpnber to be
charged conpri ses | ap t*on type organlc photoco ductor photo ensitive
nmenber. 4. The appar at ps—actop-ctrg—to—tcta a-e—eortfiCt
chargi ng neans is abut{egxto t he menber to be’ charg=d at a pressgyre of 5 -
500 g/cm 5. The appar &t gs~ackording to Caim1, wherein said hydr ophobi c -
i norgani c fine powder ¢o i ses hyq; 0-4 Phgbi ¢ al | oy de,fige pgwder. 6.
The apparatus accordin EF]alaml where;n sai e hydir gphebi c i nofgani c fine
powder conprises hydro{ T phobic silica fine powder. 7. Thd apparatus
accordi¥g to Ctaim1, ei n| sai d hydr ophobi c inorganic fine poyder _
conpri ses hydro- phobi i fine r_which h been treateq with
silicone oil or silicope varn}sh. 28 The above cenponents wer g

nmel t - kneaded by neans rofler mll heated to 15 kern?C«ﬂand t he
“kneaded,product, aftericelinp, was coarsely crusheq a hamrer
mil, and then finely puleriged by rre‘anS'“'of ua ]‘et i nel y
pulverlzed product was g§SSI gpngg nﬁ I ssiffier to
obtain a neg- atively geabl neti avu 4? §§E gver age
particle size of 12.3 ficronsi Then, 100 parts of 5] rjepar ed

magnet i g toner was dry-blended with 0.5 part of hydrophoblc “col | oi dal

silica fine powder to obtain a devel oper.
i mge f or nmRefyrenepExampie ( FC- 5",
| am nati on type negatively chargeabl e photosensitive nenber)

The devel
nfd by Canon; havi

oper was. charged in an’
ng a 30 mMmdia. OPC
renodel ed so

as to be SUItabhgﬂﬁQ&ﬁfﬁgﬁaﬁﬂfggﬁyﬁkgQﬁﬁﬂ&mand el ectrostatic transfer and to

be equi fped with a con
was abutted to tﬂ
supplled with a vo

act-chargi ng device as shown in Figure 10
yﬁﬁgbphotosen3|t|ve drum at a pressur¢ogfp59t§/cn1and

Magnetic material

1 which

® (average particle size = 0.2 micron) 60 parts
Monoazo-type dye 2 parts

55 Low-molecular weight poly-
propylene 3 parts
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corrpr.i’si ng a DC conponent (-600 volts) and an AC conponent (2000 Vpp, 150
Hz), whereby an inmage for- nmation t EB044eA82B4r f or ned under applicationh of
DC - 600 volts and an AC current of 170 [err]A so as to charge the

phot osensi t i verngBssompbhentd Were idl-kifeadddby Ridkirisiof &ltolkr HlmeRbEBN SRS, MHARR KHGHed N
the normal  graict, EuEddlingDkaslchaselyRiishe P Médhb df cthammbranill, Bndthed fikgly pRiverizd®by means
vironment, bt jethinnuie fiell puliefized browditt Wi clasdifib@ b inbdinis oL i wiind-farcd daskifiérdd obidin £ielg
ont o t he phaivelyenutgehblemagnetizianer Havioh 4 Volmelaeerage pertic@sizeaf 12:80mieranscThen,f10&parts 600
sheets i1 t e tivs-glepdremagnatit toner was dry-glended wittd.$ partfilwdrophobie eiioidaRellice figsy@der to
Exanpl e 3 20btain adevopeoner havi ng an average particle size of 12.4 mcrons -
was prepared dbedavelopegwassharbes isanimagefenivg appetatyn (EErE, piddw Gerdnoiavinge Soum-lis. i n
Ref.er ence EREf{smiationtypeesgativelyehargeaile phalesensitvemempeniamogeladsaastalgisuiisbldfolypvepae
of{ Ref er enc devalpprentan slegtiostptisi tiansder ancl o be equignagiith p FROEICY Chfeing C{mﬂs’- as|shavadnFigure

e e L
subj ected t -
vvheJr eby i ma t"l‘J ‘{‘,‘i:si’er;‘%"‘ “f’?"a 'B'I'%fnlco 68?1 @F?‘Fgf 5."1“{?{‘%“&1?@%%%&%@%
oL 323; it b wli e e

i maae fo?s %\ }ng vondsa t ns lvemem ra d an
el egtrostatlc | i?%ge;;(% F ¢1areet n the me ns |n cont @ﬁﬁ?ﬁ% merrbeg’ to

be charged k%mggg%&%the menber to be charged, and 35 a

. devel opi.ng el oping .the electrostatic Image carried on the

nerber tg be c;ohafregﬁdmg WREBE baltios sitedf 920 Richas Rirspared\éckbiifgto the SV Iradafiod OF
déviel opi NG bREprdali6h MtRdds i RerTENGSExafbla b 8Ldeftithat Belrebin cdnipaditioh Wastesl e bpsaior
conpri ses aRbfereme Siitkbsk EddnplBObi ¢ 1 norgani c fine powder, and said toner has
a vol unme- aver agethpssttdinel ®nériwae claifged in-tie Binadeiad Snagafothimlapperaugiaed in BbferesdeEs-
di st ri buti oamgl@2 and subjéckedtto & dimilanitlapeifesnatioh-tedh Bs irRbfgremme ERawplecX whepebg imgga défeatd es
of 5 mi csonsttibutalleta tharging faure diéxdo ddrmages it charging rdleraed thaphotosenditiys meshbeg apBared
10. 08 i cr o&fter 4900 siReB unddr thenbowiterperatupes-Jow hunidity eendiienst | cl es of 12.7 m crons-
or larger. 2. The apparatus according to Claim1l, wherein said nenber to
be charged conprises a photosensitive nenber. 45 3. The apparatus accordi ng
to Claim1, “l#m¥ein said menber to be charged conprises a |anination-type
organic "ﬁhot oconduct or  phot osenS|t|ve rrerrber 4 The apparatus according to
daimi, whér &Wméﬁ%bmoﬁ ‘;&g:i‘:;g‘?? _abutted to the menber to-be
charged at a pres %‘ rat u cordjng t _
Claim1, wherejn S "T‘[’E ‘gﬁ%‘?ﬂ‘fﬁeﬂp‘%‘"c (55%8‘2 T nerggéée e'fgedsfmn‘%arf’m%{heﬁ?@rge()r-m
phobi ¢ tal oxXi 8 ﬁopme%\'\gn% fordgvelo ethé&i? Q& Hﬁn &é?rﬁe‘J'oR ngr cplargéd
wher ei nSai d %ﬁm Uiy RoA Tlioce b ke .qaf racterized
phobi c silica j IP e appar at us accor ng to alm wher el n
sai d hydrophobi e Iafard%rab&cz 1SesAMIRInd RRNPhERERorgiNE it poRdRRhe Silica fine
& er whi ch has ' hgRRbnb/8es Rfimilaldlags phrtidi ofld J8 nldrons) shé SRREpartidleldizs MstridBon
D 4100482 Bihath incldd¥8 1A H03H BindSbeR 6GsnertaRied &1 5 Ghcringler Smalldher 59i%4byhiahbbr of toner
hydr ophobi ¢ i Nng#t@RE bfe.351 MRogIAYER and R0TIUNTES of1dsd bonePliftities of IR imforonk bilistger.
powder which has been treated with am no-nodified silicone oil or
ami no- nodi f RedTheiappargtysaceording tn Clalm 1,5vhereid saiff imembgs tmbecahargedcomerisgs # photasensitiveg m
1, wherein sai®emkeiber to be charged conprises a | anmination-type

45 o
3. The apparatus according to Claim 1, wherein said member to be charged comprises a lamination-type

organic photoconductor photosensitive member.

- 4, The apparatus according to Claim 1, wherein said coniact'charging means is abutted to the member to
be charged at a pressure of 5 - 500 g/cm. '

50
5. The épparatus according to Claim 1, wherein said hydrophobic inorganic fine powder comprises hydro-
- phobic metal oxide fine powder. ’
6. The apparatus according to Claim 1, wherein said hydrophobic inorganic fine powde'r comprises hydro-
55 phabic silica fine powder.

7. The apparatus according to Claim 1, wherein said hydrophobic inorganic fine powder comprises hydro-
phobic silica fine powder which has been treated with silicone oil or silicone varnish.
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| organi ¢ phot oconduct or phot osensitive menber, said cont act - ]
is in the formof a roller hav- ingERo4taldszBt oconducti ve ermﬂmwmﬁlm
rel easabl e coating, said toner conprises negatively charge- *ablfe magme ol
toner parti cl dbeabavecbompindntiiets MBIRIZhded byRb4HR Bl erollol f hMRRYSTs0 QIS . SES
hydr ophobi cPradurs after dobling: waesadessly trixhed ;ﬁd’ng;hé & a Barhrhdr AREang b nﬂtﬁ. (JS.:\'EF G eaded
varni sh. 10°f#dpt mit e fipghenubrerized mroductiwath Bigstfiod &y ridaha of a wil- R dids z:[?é’n a%‘r‘ft 0
be charged $¥5ﬂﬁ"f"§€’§'°d‘aﬂm Yoner having By(lemesvarags Fartield @iz 6.8 HichdE. Then, 100,parte or

phot osendi t ot magnaticfonenwasalcy: blankie with 0G5 pare efngdropfioblcRoliolad slicy s |
rol | er. hav-° '°8?’ectr000n.duc_tive rubber layer and a rel easa Fg%;%ué'ft?ng,.
sai d toner / "3GE phargedin an image fommirisl apparate (5L ntfd) BECanDI hiving b 86 mmafd)
said hydro ;

| ferlt b
povdler 14 coier ot Rt i
var ni sh. 1%?,&%& Q%E%&ﬂi&éit

1 ©ibp pquipred wihja contacheingiog devidé és shelwrih FibGoNe
cont act - Chaygsibd test Wedrformad &
appl yi ng anhe%wh&@gﬁemﬁﬂ

P e qgé‘:'ml e ﬁ%ﬁ"’%@.ggﬁg\;ruamﬁed with a voltage
B, P, Dawhemby sreimage foror
_ el {;é?" -ﬁg volts .a%;ﬂé‘%mF%fﬂMCasto@ﬂgs to
Caim 1, wherNd garieddrrobie Wasdbs

)

: 0h) ns conprises a voltage applica-
20 L1 oW MoRAmeR O At &Mﬁ'@m e o eri - ey g
and a DC v detchmigingrolaB4ppbiré are 1760 shdts %&m oliure dih T B aiiva member and
according to Claim1, wherein said devel opl hg neans golllﬂﬂ‘q't! ropmgak el opi ng
sl eeve f or RefatencpiEngnd®e devel oper.. 25 14. The apparatus according to daim
1, wher;i n. sgair_tgl rrrhe;gber_ to be charged conprises a | am nation-type organic
yhot ocoffduct dylonshhsvingavaverage pertiote sikedr 1240 Mictofis d$\prepatefacdrdind tdth i pEans.
15. The apg%ﬁpaqdu%iometma@p ingRefecencd Eihmpl&ﬁex&h&fa&hﬂmﬁ%p@éi;%ﬁf}isﬁ%f% }Jgg,p{,lf,}

i ef ip Example 330 ' i g°
conprises c w2 SB le330° 16. The apparatus according to (al ,
wherein said By thus-ob tonerway ehargedyl dhve reragdeled image farmiing iaparus iséifin Refdrerice £ MM
and saig rga'r%u- PePiectsd o g fimilagimage formatiduriest as imReférence Bxmpls 2/ Wafoby inkge defidts
appar at’us g -s:.?é apg 'FQE;H"Mammﬁ?féhwhg@inmm&drstduheommmé fidinber appeared
rubber | ayer CONpr I Se8 Uadsr e jow temperaturess low humidily epngiicame - di ene t er pol ymer, and
sai d rel easabl e coating conprises a nylon resin. 18. The apparatus :
accordi ng gRainfd 2l M 9, wherein said |amnation-type organic photoconductor
. phot osemsitive menber is.surfaced with a-material selected fromthe group
consi st i ng1.ofAnSrhdge forfiRg dppsrh §w}{‘;ﬁgi .idene chlor- ide resins, ethylene-vinyl
chloride resin, SmémbeeiechirS ltdr ch 'gragglg rotgtic rE'eQe- met hyl nethacryl ate
resin, styrene - aséontft-chBfdiny mbihéliedd gg égr S| nd pol'ycarbonate
resins. 40 1%e chelyad,appar atgsaccl:ordi ngﬁtf@ lglem0 ,e.csﬁl}%equr%lag%Bahemembeno
| ami nat¥ on-t ype - adeyaloping mdans Brdeveliphb e oRBRLARARSIe gy RIS pL S, Sl f aced
Wi th pol ycar bereit the d@lomiganean1ad.dbe bleidp s diiob fﬁ[@dﬁ'i iAoy Shitedr
‘toner conpri $dBata binder resin conposition whi gﬁﬁbcon- fiei aget‘%af?gte%‘y- 70
S wt.. % of a (THF) sakdereltpgrhomprisesmtonan sl hylrbghoBIOMérgalc fiRdisbwiidianl €I nder of a
THF- sol libl e ¢ on-Saidiener ian e valiierayerageqiartile sigsr 1 8 icians{@k e b BdriiRd 0 iR kQPO00T -
‘bel owoit agel "5Htineudes; 131605 buyvmbergf torshpartivles aswiicass adsmalfer, & D& o n'uﬁ.erUE r
cont ent cons P YRS PHR51 1008 migropg and 2 wélurnen% obbssdttoner pticies of42.7 midiéhs @NRG-AL US
accor di ng gt O1fd i Maer eidl.sai g binder resin conposition conprises a
vi nyl pol yrrerne,ﬁﬁté&‘gso Y Ego%o 4 *r"ﬂ“?b.sa#r?@maﬂﬁwea@memmas aghdiaserSities M
20, whgyein said binder resin conposition conprises a styrene polynmer or
‘copol ymer 3. 2Be appatata@aeordiigts CRATD wHbH edi® mEthil rein said. toner
conpri ses nagoAniciphotécomBttonpAbtbseRditRe m@lﬂﬂ::tlh'g ”%gg]b%g%%gfowg?es paainatipreiype
cont ai n_aa r;etic gate%alhé}gjvi ng a bulk density of 0.35 g/cnferr]. 24.

The appar gﬁ% PRATAYS; n§ Pyih Whereilhealdsiontaa eliathing @a&is iCbUiItSRS mEREEAES | C
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n said . I ,
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7. The apparatus according to Claim 1, wherein said h ici i
e dpparat _ { ' ydrophobic inorganic fine powder comprises F
phobic silica fine powder which has been treated with silicone oil or silicone val::lish. Prioes hydro-




" 75 The apparatus according to Caim1l, wherein said devel 0;1
magneti c toner having a vol une- averagm-masincl e size of 4 mlmmm"mammm
and hydrophobi ¢ inorganic fine powder treated with silicone dil ‘ortsiticone .

var ni sh, 10 Qa8 2Ol i .ﬁ'1%% A htledbRot: iorganié i pblvder Baiprises Rfdrd-he
hydrophobI CQI e s .;&n Ip&ede . E’gd&anzehbhtﬂ?t?&ﬂéhe&m&mmom b.nder
resin which cqQgk s wt. parts of polynerized units of a nononer

havi ng an aci groupforned of a carboxyl group or its anhydride per 100wt .

parts of 5t he bihedpparatussicording tb Claim 1awhezedi shidwadmber to be charged/@mprisegia lagination-type

t he devel oper dugapic phoREandugtas plicfosansitivemiember, said centagt-charging meags 'Smﬁieétﬂgf/?’"e@av-

| oose appar entingsrelsctragongfictige ubber lgyefand @ relepgableneating, spid tnner ¢ermpris chayge-
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Wi a si I ane % \i(s g r‘fg %{1d5| |cong'{d.a ) g fad
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satisfies the &gabingibddesgrati on: NV =-0.5N +k wherein N denotes the
contentsasi n %-by nunber of. the magnetic toner particles of 5 mcrons or
snmal | er, V @&bnTteappardtes aseandingrie Claim Bvhayein edid membor tobp, ghargad prmprizes @ damination-type .
part icles of SOMHEWWOM"@WH’MW“S“W member fﬂs’sﬁ quipeedpyiihpelpanipgmgang. . 5. 7, and
"Nis a positiv nunb r of cordlng
a# 'Ei] e.2pparel lfagt? & %]a'@(;l‘li w%erem és(a];d HEhh t'n%r@ n@e%l%%fegni lltbsola%g

'to any- one e &Y 8GR "appar tus unrt for use in

an el ect Pophet Aglphine 8RR tiim SNARFRHMIdSRbtEboSARBVETULLRY bRt Ras & Eiitkhe3s of 0.1

% connected tO O o, GASAM rélaEblcktig RisROhitABR ! HOs0auMMne. appar atus. 40 34,
Afacsi m | e apparatus, conprising: an el ectrophotographi c apparatus and a

recei vi ng nﬂanﬁwefamaratte@momlnngqm‘@ewluemraalﬂ electrogondustivstrebberdavericereprisesamethyianer
said elegtr ophm‘pwnaﬂjme(term!ypar. wusidmﬁfﬁbleﬁinawmpﬁﬁgenﬂ%f?ﬁ'%g appar at us

accordi ng to an'%:e of the o ece 9w ’ﬁ'rﬁf’ tent ans&;of
: I‘tf

Bi | dgebung s\ c?or otosensmve

a s o snllécHl h& G
ot e e rstbﬁt ;g’%“ s i
ei he' Ent wi cki un selnri c ung zum ntW| C g{gn g(gau em zu I adenden TeI |

- getragenen, 4gl ik aptratiseladdording RAMIRD, WHEHSIn saiifihatihi-tybsdnysinie [shotiiog @edtdi bhotdaérisitig
ei nen Ent wi ddemermbefissirfasddodita lpblycdenatel ekt rost ati - schen Bil des- einschlil et,
dadurch gekennzel chnei, daB der Entw ci der einen Toner und emn h dr ophobes
anor gani sch@8 Teean t%""%ﬂ'ﬁgé‘? Clgim 1%”&@?“’%”@?’“@???@ bt?ﬂﬁ"[ﬂ?’é fcon-
Tei | chen#r 6E| etalpgi0-70wt.& WW’@YM“@'&)‘P 'e?@ﬁ"& aé‘ﬂ?f aT"lFe‘f"f"E]?]

auf wel st, dab kptinpiudingggg Eﬁﬂ% welght 18%9‘;%’8 F?F“"Rf"g?rﬂaé‘?g

50 Zahl en- % ToREpmateEm o he fHE agble °?ﬂ§°“ °°fﬁf't'f5‘8 U % oder

veni ger Tongjt @hd fHBekud/Bordifg td clafBoOfkRreirEaldBfderstiin composmon comprises a vinyl polymer

50 or copolymer.

22. The apparatus according to Claim 20, wherein said binder resin composition comprises a styrene polymer
or copolymer. '

23. The apparatus according to Claim 1, wherein said toner comprises magnetic toner particles and the mag-

8 netic toner particles contain a magnetic material having a bulk density of 0.35 g/om?.

24. The apparatus according to Claim 1, wherein said toner comprises magnetic toner particles and the mag-
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*C L M S* 2. Vorrichtung nach Anspruch 1, dadurch gekennzelmﬂﬂﬂwruﬂﬁmlnm
‘das zu | adende J@Mwﬁéaﬂbﬁh&h@ﬁmmmmﬁﬁmmﬁébdmeﬁét& of 03 ghoms,VO

nach Anspruch 1, dadurch gekennzeichnet, da6 das zu T adende TeII ein

phot oenpf i nd®Si d’heeppiremawdmd_tanbmemigip mt organi schem Phot ol eiter

unfait. 4. Vorri chsaiddpveiepetcomprispramdgneic torierdiavingta voeheavamge pHtivieisize afal B midioRs

Kont akt | &dungs 29 hydsophebia ifergenis finegowder treatedwith siligene nitier stiiednp vaseish, el nem Dr uck

von 5 - 500 g/cm aﬂ.%ggfsqf@f dWﬂ”‘*WF'P'P%Q#WrPaMmBxs'rquhqlrlclnomdmfme pdwder,
gekennzel chnet an ‘?‘Bgﬁh‘%‘bb'""a’r\"&? witchcomerises3 179 wt-parts 9f pelymepized beits of

Met.al | oxyd- Fei ﬁgﬁ adl¢ gro # W&Eﬁaﬂﬁg‘?ﬂ“ﬁﬂﬂmﬂ pertapithe binder
gekennzei chnet /448 %:,ﬁ' 3 &£0: ag o ani sogpgnggpg@ul ver _
hydr ophofbs Si I [ gued@g 'l’e(?é'? R o | ﬁt"l?ﬁ?fpﬂ%fﬁrﬁdﬂﬁ'%’f%’&h
1, dadurch gekennZei chnet, as ydr c'ﬁ(bbe anor gani sche Fei npul ver :
hydr ophobes 28i hedpparatusacydidi dflﬂMlzy%erhiHﬁea‘Iswt. L& &8 hidrdphodiidi /

Si l'i konl ack beraosigihdd iMdevEIEjrc:s%fthe?&elgper Vorri Cmaung nagah pAnSpéogggﬂwfeWer
dadurch gekennzei chnet, da6 das hydrophobe, anorgani sche Fei npul ver

hydr ophobes 2% I'fhtﬁpmrewmwrm@iqlmﬂ »wherein sefichydrophekit indrgapic fing powder has a hydrophobicity
am n- nodi fi zi ePt& Whighetond| oder am n- nodiflziertem Silikonlack behandel t

wor den | et 5 9-_\Varr Ans ch dadurch n ei chnet, daB
dars zu Iade%dgfg ra"swgo"t toe HP'F%H '?é‘f"?' %&ﬁ"\f&ﬁﬁqﬁ‘w Z§IBV Fpphobicity

or.gani- sckeem Phot olel t@r unfalt, vvobe| di e Kont ai dadungs- Ei nrichtung in der
FOrm 6i nes Mol ey dpparstis dcoiding t61EEImA] wiidref 04 Bloive Grtd dPinb hyiRipBRiciASRIENISHNB béwdfer
und el nen frei gebesnsawitiloegectig100ut. partssr the @aér. TONer negativ aufladbare,
magnet i sche Tonertelichen unfal ~t, und das hydrophobe, anor- gani sche

Fei npul ver [#§d F'Eﬂ:ﬂﬁ%’%*ssaSPQ"I"!SlWmdM&%%B@Mmmahzdmbmcmmmm powder
Si | i kond#® oder isgpntainedyyith PﬁR?Rtt%‘@ﬁa’hG@'FStOfWePd@’n ist. 10. Vor r| cht ung nach

Anspruch 1, .dadur enlnzel € das '
prorcerer o3 iR S R e S o B
unf a~t , vvobe| (Pﬁﬁ h ﬁ N C tun Syl o filicpng cilor -
- vorliegt, der e| ne trisc e| tfahi ge Gumn schi cht und eI nen

_ f r ei gebendems2 Obierapparatos doeddinito CIRRY1, Wbl saliQsrof datistiBsihb ffid\irg@qualiignet i sche
Tonerteil chen unfa~t, und des hydrothoe -0BNOE G- 35 - nische

Fei npul ver hydwhqnéimlédmo@s thie cantenliinon PinurdEmydth Yhagnetid big bartics o8 YRicrorlok smaller,
~ami n-nodi fi zi eVdenoteSihp tontehtintoby voldee of themagnetic thier paticlea oh5 Biidrdnk arsinaliekk ivepoaite | t
wor den i gt . 1ﬂun\hemfi4§h6ﬁ-mgdNi;@hoslﬁvspumhyhofﬂ'( édur ch gekennzei chnet, daB

di e Kont akl g? S Elt[f]rl cht un mt e| ner nnungsan e E| nri chtung zum

Anl egen el n §€semane clfi' %°r g’f Wedatap arperatus uait

ist. 12. Vorri %m ‘Qﬂ{]““l ’:t'é lcff@PPa u,"s @mf@f‘i?ﬂf‘?e‘i"""eﬁf 0 gjreleased
nric g g‘f}’gh" 'nungsanl egq- Ei nrdchtung zum Anl egen

akl adungs-
I%‘rér Ve€hsed, eﬂﬁ%%pbﬁﬁ%sc’c}oﬁpﬂsin : akl o{Bdtroptd HEppdrhtEd 4nll 3 RBENIng RS for receivin
(Absol utwert) ivage 248from 9 thold nﬂl Whefbh éa%g elet{%dgg Mﬁgpﬁm&%aﬂﬁ'ﬂéé]&hm g'
‘dadur ch gekenntosmingappdratusciorditigeo dn bithefrbdetigieeding. | cht ung ei ne Ent wi ck-

. lungstromrel zum Tragen des Entwi cklers unfagt 14. Vorrichtung nach
Anspruch 1, dadurch gekennzeichnet, da6 das z | adende Tell ein -

phot oerrp?sl naﬂeehew@em Tell vom Lramnier-Typ mt organbschen

Photol eiteruunfait und m tel ner Reini gungseinrichtung ausgestat- tet ist.
15, Vor ri chfungdaehupgsygrichiung ymfassendijadur ch gekennzei chnet, da6 die

Rel ni gungsei nri cht 7y 'edesries el zymm Hegeg gines elektrostatischen Bildes,
einemit dem zu ladenden Teil in Kontakt befindliche Kontaktladungs-Einrichtung zum Laden des

50 zu ladenden Teils,
eine Entwicklungseinrichtung zum Entwickeln des auf dem zu ladenden Teil getragenen, elektro-
- statischen Bildes, wobei die Entwicklungseinrichtung einen Entwickler zum Entwickeln des elektrostati-
schen Bildes einschlieBt, dadurch gekennzeichnet, da
o der Entwickler einen Toner und ein hydrophobes, anorganisches Feinpulver umfaft, und

der Toner eine volumengenmittelte TeilchengrdRe von 4 - 8 pm und eine solche TeilchengraRenver-
teilung aufweist, dai er 17 - 60 Zahlen-% Tonerteilchen von § pm oder kieiner, 5 - 50 Zahlen-% Toner-
teilchen von 6,35 - 10,08 pm und 2,0 Volumen-% oder wemger Tonerteilchen von 12,7 um oder groRer
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'Id| nge ‘'unfaSt. 5S 16. Vorr| chtung nach Anspruch 9, dadurch gekennz_el_t;hn%t————
dat die elektrisch |eitende Gunmi schiéplbistmisds1Di cke von

auf webt, und der frel gebendel Qwerzug eine Dicke von 5 - 30 p:ﬂ“’ﬂ%“ﬂ“”ﬂmmll
EP 0 410 482 Slchhhu||||||||| * C L M S 17. Vorrichtu

Anspruch 16, da urch gekennzeichunet, daBl die el ektrisch |eltende

Gunmi schi cht 2ei Vorfidhtiyig fath Risplayt eaédmclegbmnmdhyms tasfza ldBenda Teil dinphotesmpranihes
Oberzug sin Nyl weifumfait. unf aBt -18. Vorrichtung nach Anspruch 9, dadurch

gekennzei ghnet, dal B das phot oenpfindliche Tell vomLaninier- 5

yp
Mt organi scRenVemghtusg aach Srsprych 1. dadurshhgebenngaichagt, daf dasizy ladends, ’b'?!'d@d’k‘tm%ﬁ“d"ches
wel ches aus der Teliyyem kpminigrefye mﬁ%[?“é‘@ﬂ”“‘\?“ﬂ?'?‘?"ﬂ'ém1 orl dharzen, Ethylen/

\/nylchlor|dHa In I
cryl ét-Harz, wm %%%Eﬁ% é"fchgd% g,c ?@h%/g@l%et JrazélehglﬁsQ-Eﬁmhm"g an das 2
Pol"%ar bonat harzen estehen en G uppe ausgewAnhlt ist-10 19. Vorrichtung
nach Anspr ucls. 9vorfidktling Adch @adpriom ¥, dbduloh @ékenrcaiEhnein daria® hydmpiidbb, fbrganische Feinpuiveb M
Lam nl er- Typ mhydrophabasietabarFeilymiverduedddt.r mit Pol ycar bonat

ober fl achenbedeckt ist. 20. Vorrichtung nach Anspruch 1, dadurch

gekennzei chnét , VerHastyng agch ApsRRich bl"?@""Bﬂ%ﬁ?é’ﬁP‘ﬂ"&’f fiad dzs M@B\’Hﬁ’%ﬁ"@tsﬁ'ﬁﬁgm‘""“
umf ai | t, "wel chéydm“°b°°iﬁ"‘@5\ﬂ)°"y%':§‘l“ﬁ’{¥§’“T'@ﬁ“?*ahydrof uran (THF)-unl 8sl i chen

I nhal ts und 3l syyerhl c&% R, '3%?? ﬁr&iﬁﬂgb&?gﬁ%ﬁﬂhé 'Lﬁ&ganisglﬁrFe
Konponente it ﬁij n@g Hﬁ I=ur‘?:19|43 kondl odel? orden
ei nem Cel per neajg onschromat ograp Chr omat ogr ammdes THF- | osl i chen I nhalts
ei n- schl peBt, wel che 10 - 50 Gew. - % des Bindem ttel harzes bildet, enthalt.
21.5.%0r ri cht 8ngVveradhitubg seh Aodprigh) 1, dekduehh gekenmzeikimat) dagi chhha@tophalba.anqrgemische Feinpulver
Bi ndem t el har z- Fdsphabes Sliciumdivgyddreinpuidenyrfatovejaives mi dwin-modifigierteymlikondiodeBiamin? 0
22. Vor ri cht ungmedifitieriam Siikeniack handeltwpades fst. gekennzei chnet, daB die

ggnds/?r';;teeslh[]aaé ZusamTensetzun e| n St roI Pgly mE'o:dE‘F "dacgﬁoh'yg‘?mg’"ﬁuﬂ;d%i:
élh i{; undzet% yﬁﬁ%b};m Sﬁ3
qﬂﬁﬂkanal

magnet i sche Ton "8'P|'- ischem Ehgtalpi
To%ertel | chen e % :%"-,?‘gg\ "ee'kgrscgi?
EWSI

enthalt. 24. Vo m Yol u
‘Toner nagneti scﬁg(b ggm i \53 um | e nmagnet sc en

_Tonert bi I ®hen ei'n rragnetlsc es Mat er i aI mt el ner Schattdichte von 0,5

*”gl cm 30 .  10.ewérhidhtung nath Anspfucii 1, diduieh gekarnedichAetdan dasiru laderdia Jeilrel photoempfindliches

gekennzei chnet , Telakm tlaminiérypinit kiganisciem Rhotoliteg arefabtswdbeintie Kontekladungs-Eiiriciéung in der

vol unengen t t el Femelhes Raliére vijliegtBier ainprelektrisch ®itfibige Gumuhisehicht upteinbriseigebenden Jberzug -
-anor gani sghes Feufweist deeTonernesitiy pfladhare; m&inptiskhorTorlertejighan udfelt. knskdagiydrophobe, anorga-

behandel t Wor dennisde Feinpulverdydronhaifes SliciumdiaydEeigplyer umiaht) welchesmicerpigimedifizisriem Gilio
- 2,0 Gewichtst @@@ﬁé@"ﬁ?@!f%@%@"“&%ﬁ!ﬁmmﬁtFel n- pul vers enthilt,

und der ma.gnq]i tu-rl;o rr]lgcrh A%ls 0 cﬁl n a[%trxpc { ge?(enrr]\g‘er&meet\ Efdﬁel Izohtaiag ug eE?nn%n %:ﬁmtﬁﬂmer

Gevm chtsteile™p
Car bexy| guuuppe § Jnleﬁé%ﬂ iph,Shed ke |ur“§{:r]‘ lﬁ‘pdede l?'o i)

Gewi chtsteil en | n emtel harzes umc ai ~t und einen Siuregrad von I -
V 40 besi t12t Vortiéheung adich BRépnick K, ldeduroh igei@ndaEidhne) &R diel KoatakadvbgsrHidriaittng elnd Bpa'h-
-.3,5 -ang, ei neurigsanlegg-Eintdobioag 2ninanlegdiielnit Wectiseispdhndhg-vor00,525 K)/pp 0l eineciGleichsman-
tatsachliche D omwsdmwmwawzouaww aufwei st 26. Vorrichtung nach

Anspruch %5, dadurch gekennzel chnet, daB Gewi chtsteil e des
hydr ophoben, 135V°""°ht““& $oruch Fré'ﬁd"ﬁ%gﬂﬁmzﬂ'é'f@t F“}‘f’ dm“’@%‘vﬁ‘%’r’rl“g‘ih@fw ¢ipp Enbwick-
Ent wi ckl ers ent h‘&ﬁ’g'ﬁ Tragpn des FfvigeR Y nach Anspruch 1, dadurch

gekennzei chn % thlgl ﬁaéﬂy\qg RBF' ® Qﬁdur@l’n% @z@fcﬁﬁh ﬁaﬁFcﬁb 2 ﬂ%n\ég Ii’e|I‘:‘e'lnrb‘ﬁotoempflndllcht-':s
Hydr ophobi zi t fi ei\eh FHEbn PHY r Sthfaltund mitelner Reinigungseinrichtung ausgestat-
tet ist.

15. Vorrichtung nach Anspruch 14, dadurch gekennzeichnet, da® die Reinigungseinrichtung eine Reinigungs-
Kinge umfait.

a 16. Vorrichtung nach Anspruch 9, dadurch gekennzeichnet, da@ die elektrisch leitende Gummischicht eine

Dicke von 0,1 - 10 mm aufweist, und der freigebende Uberzug eine Dicke von 5 - 30 um aufweist.
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28 Vorrichtung nach Anspruch 1, dadurch gekennzel chnet, daB '
hydr ophobe, anor gani sche Fei npul verEP#10482B1e| ne Hydr ophobi zllmﬂll\ml" “lu "m " '"I
oder hoher aufweist. 29. Vorriéhtung nach Anspruch 1, dadurch® ¢ *+ " s =
gekennzei chietyorigiidhgRach Ansppudh 1604kbrdR gBkeRRZeBhNdE Bal BidldiekpiacgindecGuiingst ittt gl en
Fei npul vers,; egAPRpAshDIchT&Ipdigmal uiltdas ufd deffréigbbdna BbaragretnNylohlanz wifsd. 55
30. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, daB 0,2 - 2,0
Gewi cht st ei18e Vdwishtingahaeihinabrush 9, dadurehgelengzsichpet. dad %&eﬁ@,fm%@zagbwm&ammo

Gewi cht st ei | e TemmitesgrsischepyPhplolpiteemit einepater obegfiichen , Welehas %ﬁé%‘dﬁ%k&": '
dadur ch gekenma@en Mindidenchigridharzes, ﬁﬁggf"dﬁ@ﬂ@‘,“ﬁ%? trilkecz, Syl Methvimetha-
L M S mit evasHarg Ptaolharzen Polvaitylen) Teraphthalgitiarzat ng,plvearbaaathagsen pepiphgnden

ei nem Si | i kon|G5eape awseendlitist - npdifizierten Silokonol oder einem -

agi n-modi figi Qlia g dabriabrade, RARRNGRbnzoliRA A AR bkl photSempfiNdMEHe TSN o \GmiARR D
Aﬁ“ﬁﬁlr ue H"5 1, 6d§/ai‘nﬁﬁz}r§8€stﬁéﬂﬂérﬁbﬁﬁlﬂﬁk pon%é&ﬁ%be#@aﬁbcﬁ iétgp I. genNgi n 4 elbg'lhu&g
genflg = - 0, , wobe

di e Cehal t e2od aorrihtgrigaiaérsAnigguch T adadurdchgeltetizeihneodalisler, Tohdr eideBindeghitielhanz-Zusammen-
Zahl en- % bede spietng ubifaiit welcBeli04 20Bew i ginestTetsabirsofurguiHF)tunioslichrainheitsundalyverblei-
oder k| oi per i roendoimResteinkn Ut Selicken Inhkit, déreise Kergoneniemibeinam Nolgkularagwicht gn009¢
und N ei'he poderiwerigeraufEinernPelpprmeatigpgchiomptographie-Ghramatpgrammges/ BiFriesticheninbpitseir-h
ei nem der Ans prscilindt, weldhe 40 358 Gewc} depBindprmitteinarzes bisdeh Pty ngsei nhei t zur Ver-
wendung i n geiner. el ekt rgphot Ischen Vorri 12 ' .
AN e
angebr aght oderaavon entferm vverc?én kann. 34. Facsim |l e-Vorrichtung, '
ukf.assend: i NRmRhthFnas 2bPEh o BidaehgksfREdichAdt damdie Biiidmittelndrz-ZosafmagssungeinC h-
tung zum Enpf asigeuPolymer ddri-Oshalimadr umBt. €l ner ent f ornten Dat onstation, wobel

di e dl ektrophot ographi sche Vorrichtung ei ne Bil dgebungsvor richtun _%em-f I g
el nem der V2% Memichtungcaeh Apsprueh e Hrduighgekenneeighastcdaly ilchen ym-

er Jones pagnetische Tone r
Appar ei |25 de f da8taind digmagnetisehien Tonertelichen einfragnetischns Mateyial rait ejnarSeigrgichte yan PES ¢4, o -
pour porter urf@iltrage el ectrost ati que, un noyen. de charge par contect se
trouvant au‘MfC Qbfihing iR Aiéﬂ%-dﬂﬁ%ﬁ&ékerﬁi%i&n&@aggﬁw afiletistfié TanbifdichbRum-

COU oCMe iR &? efisch te

charge de fafit, m en Tonerteilchen eilf adhBistHis W eifd? BRHERAENBA Y 8 5HEmA
devel opper I'|£@@@ el ectrostatl-que porte sur |'organe de- vantetre charg6,
oppe

le rmyen’"de déve ment conprenantun devel oppat eur servant a-
* d6vel opper | 25. MagRhtoOhERER ABsprach 1 dedurcicgekentzeihiet,@atn ce que | e devel oppat eur
on question conpr eldEniclied rinen rdgnefiseheTmeimait dineovolysnengsmisteltepdipitshéngtde eam 4-i8nes
particul es et pneuntibydesphabes, gupeganisabes Fainpuiver, welshesmitSilkand) oder Sitikonjack befiapdeliwerden e
particulgs de i ynf@tm cronetres, - et une distribution des dianetres de
particules qui corfigf Gewichigteilp desiEotwinkarg 8.2n2 A8 pwiefiaieilg deshydrephgbenogngrganizchaniFelyy o 5
de toner de 5 mviversgnthiltyung desinagastisehe Toger pin Bindepittalnarz epthiilt yelghes ?iézot(i?y ptstgile P 35
a 10,08 mi- crignuepuaEitetansnstiioneme aibeineprsplyen Gapogarippeodss dpr gt geaide.
particul es de PRHPRMreoREPepra 19 Gewichigislen 5 Bindpraielhatzes YRS und qigen SAyregradyon T<70,

N . % . a‘??F'tzF' n . . . 1 . - . - .
e o g S et s A G
ans re

e
. ' \Tn cms un |f1eta
revendi cation , eque . Organe devan e arge conpr end un or gane

photo- ; O 26eVrichiufg RGP ARBRBKISCIAuER dokdhfibiclntt dalio,6 Y REGEwittitstalb dés hyarbphotien,
}40. anorganischen Feinpulvers in 100 Gewichtsteilen des Entwicklers enthaltensind. .. 4. Apparei |
sui vant |dr evendi cati on 1, dansl equel |e nmoyendecharge parcontact vienten -
but desur | ' 0P aYreichiwogmach Angpeuci h dedyesh gekarnaelghnetsdaR gas iydrophobe, Beseageehe, Feigpuiver
Appar ei | sui vagite Hydrophobital yan 8P fepder héhegiafeistequel | a poudre i nor gani que

hydr ophobe gn (i ngs, DALL el 851 48w rch qokeGONBIG Sha H0EnBAHHILE aHorGRRKHR Feinpuiver
rotal |1 age A9d/SgE ﬁﬁfm‘%ﬁ%‘hﬂﬁﬁéﬁfmﬁa S G R SRS, oG P

ho
29. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, da 0,1 - 3,0 Gewichtsteile des hydrophoben,
anorganischen Feinpulvers, bezogen auf 100 Gewichtsteile an Toner, enthalten sind.

s5 30. Vomichtung nach Anspruch 1, dadurch gekennzeichnet, daB 0,2 - 2,0 Gewichtsteile des hydrophoben,
anorganischen Feinpulvers, bezogen auf 100 Gewichtsteile an Toner, enthaiten sind.

31. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, daB das hydrophobe, anorganische Feinpulver
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6 Ap'pareil suivant la revendication 1, dans |equel |la poudre
hydr ophobe en fines particul es_comﬂ’eombaesha silico hydrophobummnmnmlll l”“l
en fines particules. 50 7. Appareil suivant |a revendication 1 dans- "

| oquel | a pougli @inbM WiigivBindEEhgbhild QRE ARR RN ethdrnt ©fokBIEl, tdiral! SifkoREEKD bREN! afif- | 2

silica hydropiedifeieften SiRksh6RdIEHRinbrh BRR-rddfiZidrieh SAkonkiLk beRanBéiwokded ist. 6€ avec une
huil e de silicone ou un vernis de silicone. 8. Appareil suivant |la

revendi cat B3nVdrichtéameach Auppaich 1, dadytsh dekennzeiehnefal derdoneydhr fojghusior Gleishung gendigt:
particubes conprond de la silice hydVoph érkpoudre fine qui a ete
trait6e avec Yehei Mdi¢ Gehajiedes magnetishen MﬂW’F’E@"%&M@' KginerinZahlenrbedeytes Valet
si | i cone nodi BehaltdprmagnetischanToperteilghen yon5umadar Keingr {pYalumens pedoutels eingppsitiye Zahl
dans | equel | Vo9 AGa R I ucrlY,eing positivezall ¥on 15 83ftang un or gane phot o- 33 _EPO

4‘L¢# 482 I 33* | éll JAJJ'I sllcl C*’I*ul‘l ILA: em er spriiche S we e ais ein OITl seinneit zur ver-
ﬂ.,,gt faam s o et

stratificati Oéle elbiEropHOIE cﬂﬁnd%éeb%l%@&kavﬁﬁt\!rﬁkrnmerééﬂrkannrm
roul eau portant une coucﬂe de caout chouc conduisant |'electricit6 et un

r evet enent 34 cFazsitniidsVarichtueg, unfassend eingelekivophotngrépbisahve Verichiung LndeitedEmpfaagpaiatichques
pouvant etre whesupeEnpiaggen vandidsaten win einer eptismmiendatensiatiga.wiobpidie Hsidvopiplogiaphisehe
fines part | cuVaichuagipinacildgatiungsvermshtiiggemit, aremdrryowangshenden diseriiche ufalies parti -
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22. Appareil suivant la revendication 20, dans lequel la composition de résine servant de liant comprend un
55 polymére ou copolymére de styréne.

23. Appareil suivant la revendication 1, dans lequelle toner comprend des particules magnétiques et les par-
ticules magnétiques du toner contiennent une matidre magnétique ayant une masse volumique apparente
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100 parties en poids du développateur contiennent 0,2—2,0 parties en poids de la poudre inorga-

nique hydrophobe en fines particules et le toner magnétique contient, comme liant, une résine qui

comprend 3 & 20 parties en poids de motifs polymérisés d'un monomére portant un groupe acide formé

d'un groupe carboxyle ou de son anhydride pour 100 parties en poids de la résine servant de liant et a

un indice d’acide de 1 & 70, et

le développateur a une surface spécifique BET de 1,8 - 3,5 m?/g, une masse volumique apparente
sans tassement de 0,4 4 0,52 g/lcm3 et une masse volumique réelle de 1,45 &4 1,8 glem3. '
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26. Appareil suivant la revendication 25, dans lequel la poudre' inorganique hydrophobe en fines particules
est contenue en proportions de 0,6 4 1,6 partie en poids dans 100 parties en poids du développateur.

27. Appareil suivant la revendication 1, dans lequel Ia poudre inorganique hydrophobe en fines particules a
un degré hydrophobe égal ou supérieur a 60 %.

28. Appareil suivant la revendication 1, dans lequel la poudre inorganique hydrophobe en fines partioules a
2 un degré hydrophobe égal ou supérieur & 90 %.

- 29, Appareil suivant la revendication 1, dans quuel la poudre inorganique hydrophobe en fines particules est
présente en proportions de 0,1 & 3,0 parties en poids par rapport & 100 parties en poids du toner.

30 30. -Appareil suivant la revendication 1, dans lequel la poudre inorganique hydrophobe en fines particules est
présente en proportions de 0,2 & 2,0 parties en poids par rapport & 100 parties en poids du toner.

31. Appareil suivant la revenduoation 1, dans lequel la poudre morgamque hydrophobe en fines particules a
6té traitée avec un agent de couplage du type d'un silane, puis avec une huile de silicone, un vernis de
5 silicone, une huile de silicone modifiée par une amine ou un vernis de silicone modifié par une amine.

32. Appareil suivant la revendication 1, dans lequel le toner vérifie I'équation suivante :
NV = -0,5N + k,

_dans laquelle N désigne la teneur, en pourcentage numérique, des particules magnétiques de toner de
diametre égal ou inférieur & 5 micromatres, V désigne la teneur, en pour cent en volume, des particules
magnétiques de toner de diamétre égal ou inférieur & § micrométres, k est un nombre entier positif de
4,6 4 6,7, et N est un nombre positif de 17 & 60.

33. Appareil de fermation d'images suivant I'une quelconque des revendications 1 & 32, congu comme unité
destinée & &tre utilisée dans un appareil électrophotographique, cette unité étant connectée & I'appareil

e électrophotographique en question ou étant déconnectée de cet appareil.

34. Appareil télécopieur, comprenant ; un appareil électrophotographique et un moyen récepteur servant &
recevoir des données d'image d’un terminal éloigné, cet appareil électrophotographique comprenant un
appareil de formation d'images suivant I'une quelconque des revendications précédentes.
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