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The present invention relates to a ch i er, particularly to a
char gi ng member for el ectrophot og- ra%hgsppmg?qgsed for transferri ng,
charging for a photosensitive menber, conveying, paper-feeding, etc.; and
to an el ectroppesrigliemphi ¢ apparatus using such a chargi ng menber. Hltherto

chargi ng nenbers for eIectroBhotograEhy have frequently posed sone probl ens
Wi th respect : For exarrpl e, in
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resi stance susyshaspaperper whi ch has been | eftstandi ng under a | ow hum dity
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such that dhendid ik grestint dnfthe phBBsentifhd Hambar! @udts B Bidhalgs p&haﬁénemﬁ 36 EPiage
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t he el ectric thepriogart arf dlestopoopductive iller $uch asieisttoccenigétive cadongrabhite and metel pawderkasheen
manner as i n digrersedia an elfstomiarc on pastic material suchasdubbergrresinmatidithengbyriereguiatdthe resigigity.
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stability in amiapepdaticdbtomrate itsfuichel , t here has been proposed a mnet hod
wher ei n a pl ast iFaithee Dapasesk bald-OpdncPatshtappiieatiph (JPHA, HOKAL) Ma 148858/1908 discloses o diupbraion
i s added to t étrenprishigersilisdne cubbertand alpulvedged protiat of cragplinkediiiieone ruliber ebiginingnearbon black.
resi stivity niapudba casenhiweverditbreliy pospdha prbhlenssuch thettitr preduction castiiecomes iHighever ,
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rubber, or sutemediherpin apdUS-A-3 521126 diseloseeithe uee of melal oxides dnacemmia materighar gi ng
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and paper dust to deteriorate its function. Further, Japanese Lai d-Open

Pat ent Application (JP-A KOKAI) No. #633%@%%%38 di scl oses a di spersion
conprising a silicone rubber and a pu roduct of crosslinked
silicone rubber containing carbon bl ack. In such a case, however, there Is
posed a probl o ! oducti on cost becones high. 55 JP- A- 63
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metal oxi des P?{ WQ’%EPQH’PB’ WP@PW’&‘F“W 1pgion, ispepscel °@WM‘N§UMRW@°WW"9
| NVENT| ON A P@ oF %rese |nvent on |s n V|ew

above- nentlone thep

F loréls ?p(gﬂraﬁug s lrl?.l
a seni conduct P\P "‘Eﬁé‘w EE“ o rft' gg;lnea
of reducing SE&h sI l& ? an % reiR h asohd Iutlon
i nvention 105 brbi m Ialebt fhat
of providing g%eg addﬂ&%?&th&me@bﬁ) eWH ,{o M“,@%gn a ter succe55| ve copy| r¥g
of a |arge nunbate prbseitiRBhtion albssreVides AleldcttophdBgrasitsPpbraths WeadMdinglb clailB) € 1S
provi ded a char ghépredbRiiBHhtioR UMRSr pfovideh a¥csfiild BpariRse abcoligto dih 13 0NPr i si ng an
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t hat of ei t heandipesaftienep for shiteniligsagent)i¢ added te teetastomeric Waterighragissint resistivityiin trerserib®wo
provi des an etlustiverregiinaiay gteblybe abtainpd andfudiser a cainforaifigrpepperty ant/ai amoft@ess Mayche imparted
present i nventoithaplgstomeiicanatsialoipiagass wiere suchiamagant ia pyed inthe charging mewibandt may providd an
13. The chr gsufiipiantnipadth incombingtionjvith@ photes g-tes@ﬁvbermmlwn@etwh the phagingimenm-
el ast®neric (b?"'é‘P"&b)tﬁ ?P&fgé‘ﬂlc%ﬁ’“?ﬁs“"&r?é Bedioubl e oxi de contained therein
i's capabl e of bé'f‘ aP‘é %Gﬁﬂﬁggﬁaﬂ%@éﬂ“%ﬁﬂf thespresent iventipn,wifl hecoma rrofe gpparent

duct PP%Q Hon o the e flipflongh the grefagednpplimentaof fhgpregens fpyagtion taken
Fﬂ(r:t Ih\e/(ra regl o ‘@Fﬁf‘&’f“&ﬁ"ﬁ@%‘@%ﬂ%ﬁmw softgener (or softening agent) is
added to t e hg;bg@@nﬁo@k%gghﬂﬁgées| red resistivity in the sem con-
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where such an a ber'agcoktfig h p fongitubihal AR6tidNs Wi KEpedt 16 the axis
sufficientgpnip df{p,eg e@ p ot osensi tive nenber di sposed

in contact withFgyg 62 Wc%al shoWRY o [BlctiopRbisyrbpRib agpaiall used in Examples ap-
characteristic lpgariR@herdiiter; These and ot her objects, Tpeatures and
advant ages of t IFguie3&adivick didgveaishbwainy mdslmilbﬁmnﬁuﬁmﬁemmhaaﬁrauuﬁaﬁpamusacoord-
consi der at i on oOfingltdie presentinventipn desprintept i on of t he preferred enbodi nents of
t he preserss | nvEiguredis & gréphishdwing@acelticmsbip betwean thdndtitkan aourt nfznayditivg aditzaveskgmce
25 BRI EF DESCRI efid <barging mémker,2RAN NGS Fi gures 1A and 1B are schematic
sectional vi ews Fighwe filsaschematic parspective view of illustrating b dthadefimessuring the tobistivii of g roller-
menber accor di ndermgharging mamberent i nvention in lateral and | ongitudinal
diregtions with respect to the axis 30 direction of the charging
nmenbe &pewwmt ic sectional view show ng an
el ect rophot ogr aphi
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Figure 5 1Is aoﬁﬁl l’e@ bPﬁSaii o)(’@e XHd%Wal Rinurh saikieid ﬁhédﬂga tlon, dehy-
measuring thearstﬁ.athsfrdsma rddfict hd'itteh bk it in@h Blirie&bRére b Gidree a5 describlld in Sdpdriebe altdnt
DESCRI PTI ON Ghybiidakionl (0¥ @Nujl'h@4ﬂ¢u g¢. oxi de used in the present invention

refers tos co W]A%tﬂﬁhgw thé dbgldarhentiind@doublb oXide is différénififci déimple metal oxide. Specific examples
of such a double oxide may include: solid solution compounds comprising zinc oxide (ZnO) and aluminum oxide
(Al,O4); solid solution compounds comprising tin oxide (SnO,) and antimony oxide {Sb,0g); solid solution com-
pounds comprising indium oxide (In,O,) and tin oxide (SnQ,); solid solution compounds comprising zinc oxide
{Zn0) and titanium oxide (Ti,Os); solid solution compounds comprising magnesium oxide (MgO) and aluminum
85  oxide (Al;0,); solid solution compounds comprising iron oxide (FeO) and titanium oxide (TiO,); etc.

Such a double oxide may be characterized in that the respective metals contained therein have similar
atomic radii and constitute a substitutional solid solution, and their valences are different, whereby the double

oxide provides an electroconductivity which cannot be provided by each metal oxide alone.
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formed by an internol ecular bond) conprising at | east two species of
oxides, i.e., a netal oxide whéerein a species of netals are
co-present. The doubl e oxide may be p%gaﬁgﬁfskiog by di spersing one or
nore 45 kind of different species of nmetal ions in a crystal lattice of
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pol ymmer , widencdnipesition (ihohssivénat the zeirsgrehty aigent per ea). e the epesific aaibtanve jstawel than 109 ahmem,
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abrupt | y changfdb cahpreblaskWheh the additioh mernt expeege20t.Sh thegegistanee df the resultant dispersion Is
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wherein the charging nenber also has a function of conveying a transfer

mat eri al such as paper, as in the case of aroller-type (or roller-form
chargi ng nmenber for transfer, the material per se con-



stituting the charging nenber is required to have a mechanical strength
such as wear resistance. In such a 30 ngé,e“ 81 rei nforci ng agent nmay
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to near infrag ,@ un| negat|ve a contact

char gi ng net ho gy neans of the charglng roIIer 5, and then rast er - scanned
by the | asgr Iight 6 which has been nodul ated according to an i mage si gnal
so as to selectively decrease the potential of an Inmage portion of the

phot osensitive nmenber 4, whereby an electrostatic latent Inage is fornmed on
t he photosensitive nenber4. The thus fornmed |latent inage 25 is devel oped
or visualized with a negatively chargeabl e toner contained In the
devel opi ngsdevice 7, thereby to formthe toner image T on the

phot osensitive nmenber 4. Thereafter, the toner image T is transferred from
t he photosensitive nmenber 4 onto the transfer material P by means of the
roller-formtransfer charging member 1 to which a positive voltage Is
applkrg. The transfer material P to which the toner imge T has been
transterréfl is then conveyed to a fixing device (not shown) so 30 that the
toner image T Is permanently fixed to the transfer material P. The residual
toner which remains on the photosensitive nenber 4 without transferring to
the transfer ma- terial P at the tinme of the transferoperation is renoved
by neans qf the cleaner 8. Such an el ectrophotographic process may be
repeated In the sane manner as described above. In the present invention, a
plurality of elenents or conponents of an el ectrophotographi c apparatus
such 35 as the above-nentioned photosensitive nenber, devel opi ng neans and
cl eaning neans may be unitedly as- senbled into a device unit, and the
devi ce uni®® may be detachably di sposed in the apparatus body. For exanple,
a photosensitive menber 4 and a cleaner 8 nmay be unitedly assenbled in a
device unit, and such a device unit is detachably disposed in the apparatus
body by the medi um of a guiding neans such as rail of the ap- paratus body.
In such an enbodi nent, a charger and/or a devel opi ng neans nay further be
assenbl ed® n the 40 above-nentioned device unit. In a case where an

el ectr ophot ographi ¢ apparatus is used as a copyi ng machine or printer, the
above- nentioned | mage exposure may be conducted by reading an original

i mge per se, or reflection light or trans- mssion |light based thereon,
and converting the resultant Information imto a signal; and scanning a

| aser beam or driving a light-emtting diode array or a |liquid crystal
shutter array corresponding to the thus obtained signal. 45 In a case
where an el ectrophot ographi c apparatus |Is used as a printer for facsimle,

t he above-nenti oned i nage exposure corresponds to that for printing
recelved dat a. Flgure 3 shoms such an enbodlnent by u5|ng a block dlagram
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Figure 4 is a graph showing a relationship betwsen the thus obtained resistance of each charging member
and the addition amount of each filler.
As apparent from Figure 4, in a predetermined semiconductive region, when a double oxide of ZnO-Al,Oz
was added to the composition, variations in the resistance corresponding to changes in the addition amount

were little, and a desired stable resistance value could arbitrarily be obtained.

Further, a stable resistance value could arbitrarily be obtained by changing the ratic between the addition

Further, a reproducibility test for the resistance value was conducted with respect to the respective com-
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Quchi - Shi nko Kagagdtdtely, 4 rﬂ@l"—f&& hrgifgmbhbier NG 5RaE propardd uamé mmn@eﬁn the Chdedfifle
nane: Cel | m ccHargingintbmbé\No Bduédtibe ekcepEthd? 20 péits@f Inj0, BA0WaBUsed) d (trade
name: Cel | t on Nfurtiver, d roliéiformandtyiny méhberNo, 6 vwis fregddrediithé same natelasiithdxase dfithe eharg-
rei nforci ng aingmbmbenAdescibepbarbisaboie gaeeptthat 20ipatts bf HAF carbon|, T0paltadf paraffinoil and 20 parts
35 of Ketjen Black EC were used.
Further, a roller-form charging member No. 7 was prepared in the same manner as in the case of the charg-
ing member E described herein above except that 100 parts of Fe;0, was used.
Hardnesses and electric resistances of the thus prepared charging member Nos. 1 - 7 are shown in Table
‘»_x 2 appearing hereinafter.
et 4 Each of the charging member Nos. 1 - 7 was assembled in an electrophotographic apparatus (laser-beam
printer) as shown in Figure 2 as a charging member for transfer operation, and subjected to image formation
evaluation.
The image formation was conducted under the following conditions:
Photosensitive member: OPC drum {diameter = 40 mm)
45 Dark part potential (Vp): -600 V
Light part potential (V,): -100V
Toner: one-component insulating magnetic toner
Development: Reversal development
Transfer material: copy paper (weight: 64 g/m2)
50 Paper feed speed: 40 mm/sec.
The OPC photosensitive member 4 used herein was one prepared in the following manner.
There was provided a substrate of an aluminum cylinder having a wall thickness of 0.5 mm, a diameter of
40 mm and a length of 260 mm. A coating liquid obtained by dissolving 4 parts of a copolymer nylon (trade
name: CM-8000, mfd. by Toray K.K.) and 4 wt. parts of a nylon-8 (trade name: Luckamide 5003, mfd. by Dai-
55  nihon Ink K.K.) in 50 parts of methanol and 50 parts of n-butanol was applied onto the substrate by dip coating
to form a 0.6 micron-thick polyamide undercoat (or primer) layer.
Next, 10 parts of a disazo pigment represented by the following structural formula as a charge-generating
substance, and 10 parts of a polyvinyl butyral resin (S-LEC Bm2, mfd. by Sekisul Kagaku KK.) as a binder

=



1]

20 Separately, a roller-formchargi ng menber No. 2 was prepared in the
same manner as in the case of the chakg gg’%ggg No. 1 descri bed above
except that 50 parts of the HAF carbo 2 arts of the paraffin oi

were used. Further, a roller-formcharging menber No.3 was prepared in the
sanme manner asrepipwenadispamed indi20 patis ob¢yplehexanopepymenatscaf a sand mill fordQ deurssed above
except that 45 parts of the HAF carbon and 55 parts of the paraffin oil 25
wer e used. Separately, 2 conp05|t|on conprising 150 parts of Jarr] 100 parts
of a silicone rubber Moo e PHKE 520, nfd by 310 nefCONHKG

of a gi)icdbne crossli ng ag (trade n
and 1.5 parts of AIBN was sub adNbgiz[i ;
mn), and further subjected t cond Nl c zat| 200[ err] 4 hours).

Q
Then the resultant conpositio s fornmed into a.§bl‘i form 30 charging
menber No.,4. Separately, a roller-formcharging menmber No. 5 was prepared

in the sane MaNRgie Asultakt disiiPsidncRBartt of thétfyl Sth\ikettind Was FBdHASINd iNQn th&.éi!»@r%ﬁﬁ Wd@Pplied
above except bfigthe dideiaut lafer & forl 0,15 @én-tiieshergh bénefidn taysr. Ol | er - T orm

char gi ng member thih, 0 P& oPs RRAESHE comipdulttrefrad¥Rted BYHAS foldwirg strudiGralGetntla @ a tikifye-
char g- i ng nen#epofting ectdtahdeCahd 1@ partsier HpoReabon¥te- Zrésin (Wéiiht-atbrdga iblecult wbigHt of 12x104
car bon, 70rspamtdsbyMitsgtiehbGdsiiagehi K.KJ @sla Bibdepmsih wers dissolvied K80 parts oBnerokhidesbensane
used. Further, a roller-formcharging nenber No.7 was prepared in the sane
manner as in the case of the charg- ing nenber E descri bed herein above
except that 100 parts of [err]cmés used. Hardnesses and electric

resi stances of the thus prepared chax o nber - 7 are shown in
Table'; apﬂearlng her ei nafter. 4Eg>h ’hgziﬁézping menber Nos. 1 -
7 was assenbled in an electrophok graphic ap ser-beam printer) as
shown in Figure 2 as a charging nmémber for t fer operation, and
subjected to image formation evaluation. The imge formation was conducted

under the fol I ow ?ango I OlSi wEl LRSS kb la ely QPr‘g% enu,gglggqa 8 Ia‘ﬁnam
LS R e e

(VL) - 100 v TRE

Reversal dev eihgrggfpﬂﬁrch%g:ﬁ\ bn didtt oh& "ve aﬂl\‘ﬂmp R‘Bb

Paper feed Spggshee e ||§Fa(éareygﬁncggﬁm tb th¥/ I 8o B RAIGH sdtHrace
was one pn@pa&@gduamthe foll owm ng manner. There was provrded a substrate of

an al um num cyl iThéléharging vollérS was Yehbthntly Bauskd 1B Séntdef thé)ORC il 4 @nddh #predefimiAdd prddsuian
and a | ength gfg., alikk preesuré of0XAL-i020%kgleiny] Brduniférinichddgbdi®e pHotbseaditive R@mBer Whér supsiibd
a copol yner nyithprédetemiinediveltige. Whiié &EHafging diler. wab Msed @s 8 yhakging)meainttin this\Wistanddas tah-
of a nyl on- 8 yenticheleomaaahargbrncokduisobe usdd03, nfd. by Dal - 55 nihon Ink KK )
in 50 parts of nmethanol and 50 parts of n-butanol was applied onto the
substrate by dip coating to forma 0.6 mcron-thick polyam de undercoat (or
prinmer) layer. Next, 10 parts of a disazo pignent represented by the
followi ng structural formula as a charge-generating substance, and 10 parts
of aipelyvinyl butyral resin (S-LEC Bn2, mid. by Sekisul Kagaku K. K.) as a
bi nder 9 “ EP 0 387 815 Bl resin were dispersed in 120 parts of

cycl ohexanone by nmeans of a sand m |l for 10 hours. [err]

HO [err] 10 To the resultant dispersion, 30 parts of nethyl ethyl ketone
was added, and then the dispersion was applied
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onto the undercoat layer to forma 0.15 mcron-thick charge generation
| ayer. Then, 10 parts of a hydrazone conpound represent ed by the foll ow ng
structural formula as a char ge- transEBHBWn‘d Blbst ance, and 10 parts of a
pol ycarbonate-Z resin (wei ght-average nol ecul ar weight of[err] is nfd. by
M t subi shi Gas Kagaku K) _as a binder resin were dissolved in 80 parts of
nonochl or obenzene. [er}t] 20 ~ ' _
[err] C2H5 25 Thejresu] tant} tgatjgg Ifi quid was applied onto the
above- menti oned char ge| genef agd op Baykfutd fornBa 18 m cron-thick charge
transport fayer, wherepy an PC prim| was prepagd The charging roller 5
used hérein conprised gretat—core—at el ectoconducti vl rubber |ayer
di sposed t hereon, which conpri seF an gl ectrocongcti ve polMuret hane rubber
having a resistance offerr]{ohm]¥he f&- sjstan used her®in was a
resi stance,of fromthe fretal jcgreltgg they,rof | er rface, w gh respectto a
rollersurface 30 areajof 1jcfR.|Tfe tharging rdd |l er 5 wasdgconstantly
caused to contact the C dfum 4} undel a pFredeterm ned pre§sure (e.g., a
line pressure of 0.01 | 0.2]kg/cl, ahd unfforni@ charged The
phot osensi tive nmenber when §uppl ed Wth a preddétermned vfl tage. Wile a
charging reller was used, gs agc ar gl ny geaphs inghis instarce, a con-

a

ventional corona charggr codl s® bg usef. 35 0 45 50 53 10 EP 0 387
815 Bl co - I 1 XA}O 15

I n
O NN (i 10 _ 1 X 4 xtoX {-Ed 20 Exanpl e
3 | dm M 00 30 (4 XNe{ . 4+ ~ ~}~~~~q~~~4 4 & A nop M~-
Exanpe 3 A fornullatJ.o com)r:,%(i 9% 1p0 parzs of CR r@ber (trade
narre 1, nfd. by Sh¢wa NIomme .K),” 4] part @ of MO (tade nane: Kyowa
Mag 150), 9 parts of Ketjen]Black EC }30 parts Crco Ug RP.O (nfd.
bber softe‘her (trade ghane:

by N hon San Sekiyy), 20 pagts of ar
Neof acti ce-N, nfd. by'lenna Sabu{kgako), 55 %rts of paraffin wax (nfd.
by Mobi | dﬁl) 2 rts|of ajdehydr&img agint (tBade nane: #21 nfd. by
Ori Kagaku), 5 pa?s off Zhol(®d. {1)§ 1. & parts @1 an accel & ator (trade

name: 22S, nfd. by Kawgguchij Kogyo), 2- parfs of an accel erior BUR, 8 parts

of Cellmc C (Sankyo Kagserjandid—pants—off Cel [§on NP (Sarfkyo Kasei) was
uni formy gi spersed and knegded Ry, neqns off a tvEn-roI | er vi«ce. 11
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Hardness *1

5%  Example 3

A formulation comprising: 100 parts of CR rubber (trade name; WM-1, mfd. by Showa Neoprene K.K.), 4
parts of MgO (trade name: Kyowa Mag 150), 9 parts of Ketjen Black EC, 30 parts of Circo Light R.P.O. (mfd.
by Nihon San Sekiyu), 20 parts of a rubber softener (trade name: Neofactice-N, mfd. by Tenma Sabu Kako),

85 2 parts of paraffin wax (mfd. by Mobil Oil), 2 parts of a dehydrating agent (trade name: CML #21 mfd. by Omi
Kagaku), 5 parts of ZnO (No. 1), 1.6 parts of an accelerator (trade name: 228, mfd. by Kawaguchi Kogyo), 2
parts of an accelerator BUR, 8 parts of Celimic C (Sankyo Kasei), and 4 parts of Cellton NP (Sankyo Kasei)
was uniformly dispersed and kneaded by means of a twin-roller device.

1"



EP 0 387 815 Bl The resultant rubbery kneaded product was wound about a
metal core of iron having a diameter oFP@3%HR1BRA a | ength of 250 mm onto
whi ch a priner had been applied, charged into a nold, and prefornmed at
40[err] and 100 g reduRént fubBdifkneaded ploddtt wadwdlhtCdbora Snettlidorecdl irgnitviy/a GidrRedéRof 6 mm
vul cani zat i on gpd 2@ngth of 258 thmiyomig whiehch driherhad béen apptied, eblarjed irddd iGid,@Ad prafolined at ¥, °C
wher eby an unckat capdigfiapi2aIhe eesultahtpraddacy @ds valagnided bynashmonicarizetiong159/1°C,E0 min) ankttizen sub-
re- 5 sul t arjectsartoahnaston imachining, whetedy sreunderaonbeélaatonwfic layler was fanm@d brintbe matbllvore. The re-
| ayer thereof suliantproducttgd An gitsidatiameter of Stparrand thie yubber Idyenrthandohhadayiengthrah240ammg
100 part's of an ErrBitelydlommulationcomprisingy 180 partPYf an GRBM rubpet (trade naviet ERT| 4045 rofdy by Mitsui
Kagaku), 100 plekisKegrky), 198 P%Tkﬂq’ zin %ltﬁ@'“ﬁmﬁteNNd) 21’?"*8 of sfearictagid. A pats gf-anjascelerator
acid, 2 parts i 1d’ﬁ"tafc?€éP‘@l°mrBz" partsjof gyifius, 6Qparts af a-parafiindil A5 parts RHAF capbog apq 100
of sul fur, 0 RSP PILNBALQs mrm d'al?qfsedw a#dpe b!b’?‘eﬂnmf aWintRlipr deKige- 100 part s
ov81meat|op (Hh}pe qe le by means
ogngf:h

of [err]vvaé" uni LB'Ferﬂ’ "‘H‘F"é‘ ag ragization
Shove ot ondf o g %s it T
preformed. et dﬁ%ﬁ“‘%’& PRperEes aaga£|°ﬁts\9° BRI ) S0 oo v hrot
vul cani zat i,pn 't redid Qtﬁgtms 4 13580 widRbaRhre & Shod m%%’th%@r%ﬁ ﬁﬂ'Fﬁ&gres

wher eby a rol | er shact 121 KR chﬁfho??d ebake layer 20 of the
chargi ng m?”beéh é‘rﬂbe‘?‘é &é §v § R wald app hé M8l ﬁJthtLéWrﬁiﬁumfonz)by
t hereof had a h&n lﬁp@\flerg ly 8] Thd Rsistance b&h@eﬁtﬁeﬁh&il@&ﬁﬁnﬂﬁe didARnunt 1E211W a8 RiRASIFRd

roll er was ”E%?We%ﬁn@?tﬁéﬁl brit Sasbify tRerétRroulf Chsa feshit) héFesisiandaiwas x807anm. A Liftler a condition
specn‘is)cal e/, olbs O dngemobRHf Ol | 21 -having-a width of 10 nm was wound about

t he base | ayer 2®heabovelttentidhad Bilél Jasasdinbied as 8 chafyingeolierd ih SrQstechbphbtodtdphit@Pparatus as
appl i ed bet weeashowrie Figire ) ang thie@olietNb. 1 biaield inExaniple b arad usad aditiie imafesroler 1.2 power
supply 22. The r Byusingsuvhen dppéraips imeghformatioredvaloatioewastondutted imtheisameunandenad in EXample
was neasur ed Bexcaptibatian AG vollage hewing efrequernsy efi 16@H2 dndiae AQ perkiddpealvoltager of @ V.tand a DC
the resi st &ncevoliags oL130D ¥rwefe aphlied tatheichaesing ralenfc At a maullo@ highimagequality Whichwasais same
YRH. The aboveasishinitherinitiel stege|wap okipined suencafipn suepessive gopying oHiOREOGSHPStEr 5 in an
el ectrophot ograpﬁf"@efaﬁﬂﬂrﬁ‘d@ h’é"“ﬂéd?ﬁetﬂﬁ?fpﬁ“ﬂ‘@ﬁrf@“?mé ‘T‘h 'F‘éﬂ"Pfé?eﬂmeﬂPmbef)
obt ai ned i n Exaafin gajio ‘gast“ﬂ'é’“ft?ddﬁ@P éﬁm%’@ﬂ"!‘?!?s Y deg Frspeciiye con-
appar at us, @“? r‘g x ﬁ% ition,
i n Exanpl &% a&mwg; ey *gg' oy 'g syt o
AC peak-t o- peaﬁ? Caod 5’"5(5“2 et ° "0 V were applied -
to the chargi ng roIIer 5. As a _resul_t_ a high i mge quallty whi ch was the
sanme as that yée initial stage was obtained even after successive

copyi ng of 35100 5 sheets. Further, a pin-hole having a dianmeter of 0.5 mm
was formed on 4 he dhibinglmkiber puz%.qsfsmg b bistortBRE RiSider coHlisihd BO&astonteliErhateHal and an
eval uati on was cQusksoh@rled flerbine sane manner as descri bed above under
respective con- d|t|emaaér|zw[neﬁst]- 109:H, 25[err]-60%H, and 32.5C 85%=H.
Under egchof t het hr ees psit oxite @fa soisdiution @bmpoditdl of blides SRat 1baaCtvo Hitfseiit matals| WHbsirCsar dou-
el ast ri e | ayeleokidé ks as biactgoonguativityitie is tirgir ther thatdbielthermeetatl oxddel whgn not in solution.
breakdown, and the chargi ng menber provided a chargi potential sufficient
for charging. %l &wiasmimb%a@nfawg aifd piich mﬂseemg?qt@wn@% sbsirate d9)epd the
member conpri si n@'a%‘ﬂ"‘%q"a?{'ﬂ?f‘é?)dl?”% PP} and an oxi de contained therein,

characterizedg n AbrfbeP ¥ ﬁ)(ﬁauﬁql ha'liduRB 0SB Qtf Ind §SacRl o
at |east tfo (?' {\ &PI'B& @ﬁﬁmn g &t iid sl m%é\r compn’_ségg Iﬁ%&cg ld:-.

el eCtrocondUCt'V's&lMsBltk%cbnﬁpohﬁJsQ&ﬁp .'h@{haxkaata nt.ﬁ.b s%hdswt Edhd SHim-
in solution. 2. PridadidiimBideBRdMoxideCcOrding to G aim 1, which conprises an
el ectroconductive substrate (2) and the el astoneric rrenber (3) disposed

thereon. 4% 3. Achétgingjinergbenacrbnding tacliaimdi whpreincth@plastometic meier eontairtsiSe 40 atit|obthe
oxi de conpri ses #eublesaide b@@@b@ﬂ#'ﬂ!&“&t@e‘ﬂs@mﬁmm@m t he group consisting
of : solid sol %tl ig@guﬂg}ds CO a{a[}g h XI de and -al um num oxi de;

Sol i d sol uti 0 g@zﬁ 1. BhTeiL A A oY Tl ebrche
sol ution corrpoun om prising i nd| um oxide and tin oxide. 4 A charging

m"f"ﬁ}e{)f ac ﬁgr dieNg AlcRarfihghéMbbr actbtiibgo @ialrns, whbrdi ke TBitbreing BJsRbmiriaBS Qiidf biack: 40
. _

7. Acharging member acoordmg to Claim 1, whereln the elastomeric member further contains an insulating -
oil.
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doubl e oxi de based on the weight of the elastoneric nenber. 5. A charging
menber according to Caiml, V\/nerel n EE% EJ@ Hmeri c nmenber further
contains a reinforcing agent. ER 3 g nmenber according to Claim
5, wherein the reinforcing agent corrprl ses carbon bl ack. 7. A charging
menber accor di nJhQGs@ﬁwqykm@démquweﬂsﬂbmm@' qererphiegn haying g -igmeter of 6 mm
contai ns an i A lenathef259imm, onto which grimgr hid beep ppplipd, changed jntasq maldy Ard prefermed gt 40 °C
kneaded prod uE'fd 1\%’9"’ m%@@mp’%“m%ﬁ"'cﬂlﬁeébwaﬂ@?%w& °aC 39 Riptand thep pubg

Imr1]1tgnd a Ieng'Le 'I'l“ °’g' rthe @ﬂé’{?’g‘e'rﬂet""
product Was VH @1 a sof ncazi'@z rts of an ﬁ’éIMlsm

sub- JeCt ed t c&ﬁa } zch epa.%&}%on% #&{bof'i%\% 100

was fo n kn I- |
di anet er 0 Swad bcﬁre-'nﬁﬁm Z6Qroﬁ'3n3y eans
Separ at el y aoff sm&gmmw Th asaGaifr URNhIEADY Steark WiidHiSation

name: EPT 4048e0 4, 8o miAyaniythe® slibjestbdto xshmgﬁkm ign@%bpai‘dl&-f&fn cﬁérélﬁ'g .ml. Eare-

(Zinc Wite Néhredli'he résufihi éh‘érgﬁiﬁ mBinbeR hadanditside dismététlof 12 rith aitheYubHRE IBYeRthereot h
1 part of an magedtresem@r "BZ", 2 parts of sulfur, 60 parts of a paraffin

oi |, 45 pasts ofrhélabistarits brihe tﬂlithre'bQAQd folér was édsared a}ocMﬁg td @ irlethbds/sheWrtip Eigare 8.

and kneaded by meeerspeairically, amafuminuaifdil@n having i eieth of (0 mm wasioand absit kiedade layeddoef the
kneaded pr oductiarging membar atd a DO voltagdaf 1 KN wasappliedtbeiseetthddnbtal oo gl theodiungnumifyil 2) by
means of a crveanhebabowsrsuppiy2. The tsiptance betweeh. thélthatal care ariditizerauminumdeil ! wasimeasured
agai n vul cani Een?aﬂymsﬁ’mmmsthmfpm Asaepit the tesigtancaivag 4x 4 ghm.¢revnder a condition
subj q_ged 20 ofi?f 3@ and B0 "Ehi ni ng, whereby a roller-formchargi ng nenber was
pre- pared. The Theahgya-mentioned eofie) aﬁﬁﬁ?ﬁ?é s EFH"QHH rqﬂenSé'r 'ﬂ’%ﬁﬁwph'ﬁﬁwf@“ﬁﬁ?

and the rubbe?"°1"& érguqeﬁe#"éme'ﬂla ?th"t“’“ PF ' i stance
of the thus p 8 I"P%‘P’a 8“ E' "h'B? 'Fg\"
Fi gure 5. s i ?f’rﬁ C
was wound bomtr e|n h sla ena ersuc l WM V(famegalge
of 1 KV was a eg %] %dwﬁrer p%lse@ltw i ber),
means of a po ctﬁ,'ﬁ
al uni num foi I 4 §odrﬁa§skn Ysa%aﬁwdsﬂs wru& ém of conditi
ther et hrough. thé@urﬁoer 183 Hir LindelcHat elbionent &tﬁ%ﬁarélﬁg]m% m‘tmo%hdé%asﬁ?ﬁﬁ% b:;:do:nn,
condi tion 20 affthedhbrfing hermtiafipriied®ihargligPoRMAVERIRBAR - e ol ler was

assenbl ed as a charging roller 5 In an el ectrophotograp |c apparat us as
shown in Figure 2, and the roller No. 1 obtained in Exanple 2 was used as
the transfer clalniser 1. By using such an apparatus, imageformation

eval uati oreswas conducted in thesanme manneras in Exanple 2 except that an AC
vol t age havi nty oA ¢hexging eember¢f), chinprising as slastamerié\Geplen konipdsingmlelastomercgmateifl aid an
KV, and a DC 25 oxiglepantained thereinD0 V were applied to the charging roller 5. As
a result, a high i mehera finthathi ch was the sane as that in the Initial
stage_was obt ai ned @9 pxiderisasolidsglutiongemppund.obpides of atipastitgo difierent mplals wherein said dou-
Further, pi n- Hia Qe hesanglegtragpnductivitythes js lames thamhateteither;metalioxisle whepnotpeolutionm

(photosen5|t| e
the same mann%r grﬁgﬁg}@ o Gl b bohifiod & dHloctRR, AR UM bt ne
15[err]- 10 OARH err 2.5 [err] 85 9%RH Undereach of the
three spe ﬁeSS.OfA a\a@tﬁg inember acddrding hecuam Mf vittefein they @duble bxidbCompiad at fastoh@sPREI6S se-
| ayer of the chasdadfgmihegivep calsistingof solicedmtiontompbusdsicomprisingzrcdiuéand aldinih 6xide;
char gi ng nmenber splidselutimcompathdsrogmprizing tii @due iand antimbriyiogitle; labd Solid solutia ayinpands com-
Claims 35 1. A givsingjndign enisleiaed tinfokie. conpri sing an el astomeric menber
conprising an el astonmeric material and an oxide contained therein,

h t o+ f A '31"9 mber 5 6'5‘9 F“sc' mé °EP"$‘B'I’ E!’Eﬁ“ﬁ‘r?"%'a Fﬂﬂﬂéﬂf 505!?\'1%"&“&\“9
O Aot o Lo o s R o2 o BT oo B "0%§ % o

el ect roconducyi VAJthgth?aLmﬁe’?a&oé’r&ﬂ&tB ciaﬂﬁ”ﬂ wh&th tr8 biagibrhddE merber firth& shrltine WG MorBiRg

i n solution. agent.

55 6. Acharging member according to Claim 5, wherein the reinforcing agent comprises carbon black.

7. Acharging member according to Claim 1, wherein the elastomerlc member further contains an insulating
oil.

12

* c L M S *



2. A charging nember according to Claim1, which conprises an

el ectroconductive substrate (2) and t ric menber (3) disposed
thereon. 45 3. A charging nenber acc%ﬁaghﬁ#gqa aim1, wherein the double
oxi de conprises at |east one species se- lected fromthe group consisting
of : solid sol & iAehagi eraceandingrte Slalmyt, wherein ghejelastomeris membericariainaghe druble oxide,

solid solution c® (%'PPBPF@H‘T@f’t?WME&‘"M"%R‘MWtwetﬂbtd'&ﬂﬂa%*ﬂ
sol ution conpoun'ﬂ%'“tt?bm prising indiumoxide and tin oxide. 4. A charging

T T A S g

A char gi ng nenber | ng to al V\/nerel n the el astoneric nenber
further cont amsmeewoﬁwhtaﬁgrapmpmﬁhtoomﬁﬁmg @n eléctidpridtogiaptiic pHoWEYRSItVAGRMbEH(H)@nd &
Cl ai m 5, wher ei nchialgihg memb (1 adcdrdingbtg Slaim 1 8, Bjor 9 Lising dieposédincontact@th the surflce of the pho-
char gi ng ngnber tasensitvaimembéro Cl ai m 1 wherei n the eI astorreri o rrenber
further contains an insulating oil. 12 [err] * * 387
815 B1 8. A chardy ?Pga'ﬁ'ﬂﬁmfd'm:'e&lﬂin %ww-@amﬁsrs mméﬁféﬁqlﬁp't%'"elpaﬂwmmfa
rrerrber cont ai ns ©pREimage () o b m°“(9‘°Ph°t°’2EF‘W(PWW%F%BWWW&H&‘%’”’?@'
. % of an |nsul(gt'?yr{?aB‘T?ﬂheb’B%@WbPH@ wei ght of the el astomeric member. 5

9 A Charg“”91 GESMbSHREo ERin{JodSefirtne dA&DiIARg MerhtdF(1 Sition such that
corpri ses a sof 1 gl ”’ﬁs s '%ﬁ&wchéba%'ﬁe&ioﬂiiaﬁ@ia%ﬁ Loyt
oxi de. 10. An elec ophot ogr aph| C apparatus conprising an

el ect r ophot ogt1aphiacsimiis@bmeatusompriging arceidearephftégraphicchpparatisand)recaivinganele (10, 11) for re-
accordi ng t.o O adeiving jmédge Brfapmatdn lirein ragremiotes (posinal said electripbatigraphlt lapparatus Somgrising an
of "the:pho? t oseslesirophotegraphicipbotosensitive membep{4handtaghargingneamiien(t) accorddg & Glainh 0 or 3 be-
wher €n t he charipgd digposed irtrenta¢t witihithe pustseecpf the photasersitive memberich t hat a t oner
image (T) to be fornmed on the photosensitive nmenber surface is transferred
to a transfer _nmaterial (P) by neans .of the char.ging nenber (1). 15 12. An
appar at us gccB?G!"ﬂ@’Pt'B"'BI aim 10, wherein the charging nenber (1) is

di sposed i'nh a po |t|on su h that the hotos nsitivye, menber
charged by meln ‘6'1"’ e son g Serigs o Sipes Baspttche sl und sert
conprising an el c apparat us and receiving neans (10, 11)

eI B0% otho}

for re- ceivi ng lﬁn thaoﬂd% %untu%egt‘épg q’tter?';%hegﬁhen Metalien |st.wo-

urc

el ectrophcj,,cgra ie grofer d . .wenn
phot osensitive ﬁiE:ht n@ C arg ng rre (aff accordl ng to | or
3 be- ing disposed in cont act with the surface of the phot osenS|t|ve

menber. Pat en2.anayiadeelemerit hach Anshriich ,chizhessinstrorhldilendesisSubstat{Piind i Jaraurangeamihale)
El emrent, mt ei neastomedmbeEomnant@)afwelsht eri al und el nem darin ent hal t enen
Oxi d, dadwsch gekennzel chnet, daf- des Oxid eine Festl 5sungsverbi ndung aus
Oxi den von zubi riwdadesiment nechAssneichi, é’&?ﬂ'%QPPPHB’G'%WHN@E"A"\BH“"’BE"‘“““‘“!!@F“PP‘*
das Doppel oxi d ciuprewaltworden jst. flip ausjplgandem,bastphts Festiggung dungen, mit Zipkoxid uad Alumini-
bei den Met al | oxi {feHd; Fgﬁgﬁww o it AR ynd Atimag o esgosungayerbindunge it
nach\_Ajlspr uch 1, HRepid i ‘strom ei tendes Substrat (2) und das darauf
angedt dnet® e asi ARRbLAGH ﬁacﬁl\ﬁ‘sﬂiﬁl&ﬁ 1, wbel mfemﬁsmﬁitﬁnn@%haeeﬁ' HBRIDopolids
Anspruch 1, wobejasiéi8id dapduRfbenchttiod bdtsMbnscherfEisRen® ehtnBLf Wei st di'e aus el ner
G uppe

PP Aufladeelement nach Anspruch 1, wobei das elastomerische Element ferner ein Verstéirkungsmittel ent-

hait.

6. Aufladesiement nach Anspruch 5, wobei das Verstarkungsmittel Kohlenstoffschwirze aufweist.
7. Aufladeelement nach Anspruch 1, wobei das elastomerische Element ferner ein Isolierd] enthéit.

50 8, Aufladeelement nach Anspruch 1, wobei das elastomerische Element das Doppeloxid enthélt, 0,1 bis 20
Gew.-% Karbonschwiérze und 5 bis 20 Gew.-% Isolierdl basierend auf dem Gewicht des elastomerischen
Elements enthéit.

9. Aufladeelment nach Anspruch 8, wobei das Doppeloxid eine Festldsungsverbindung mit Zinkoxid und Alu-
55 miniumoxid aufweist.

10. Elektrophotographisches Gerét, mit sinem elektrophotographischen lichtempfindlichen Element (4) und
einem Aufladeelement (1) nach Anspruch 1, 3, 8 oder 9, das in Beriihrung mit der Oberfisiche des licht-
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ausgew hit worden ist, die aus fol gendem besteht: Festl 8sungsverbi ndungen,
mt Zi nkoxid und Al um ni- unoxid; Fesgh%%bt{lﬁ?\éqrbl ndungen, mt Zinnoxid und
Ant i nonoxi d und Fest| osungsver bi ndung di unoxi d und Zi nnoxid. 4.
Auf | adeel emrent nach Anspruch 1, wobei das el astonerische Elenment 5 bis 40
Gew. - % des Doppe?wiﬂﬁishebémﬂtewmi&em Gewi cht des el astorreri schen

El ement s ent hA‘ 5c:ht AUfac I.%eerugh bel as la Qel in mgl\%bosll eord so daik ein
o astorer achd (LTI G el e ot o
Auf | adeel epent nge rkun s

Kohl eRst offschwsrze au WEI st a eel errent nach Anspruch 1, wobel des
el ast oner sche1fl @srambehl ABpraoh 10, lwabdu aﬁl AufiiRblefiéht (1] i liher dorartigén Poeittfnl angEORINEYTEE kR
nach Anspruch 1, dastiéhtemptiiiiche ERmbLI(E) mitkizdem Alfdskimetiyichioiifirdufysiadenavird.n Al t
0,1 bis 20 Gew. -% Karbonschwirze und 5 bis 20 Gew. -%|solierdl basierend
auf dem Geyi ch¥. TreimileCasit piteinemelgkisephptparephischen Sepiitund einer Empfangsainsichtenoiiontl) fiedem
Anspr uch 8 V\obe'FmR!%(‘S V%S‘RMFW%WH@"MP'S?M'FQMWW idasriekirprhotogrrrbische Gerly
Al u- 55 n$iRpleidP Rliksghes liohtempfindlighes peeirutiagpelement (1) gemap Apspriiehy,
el ekt r ophot ogr aph?@&%@ﬁw?‘?t'd’ﬁf Hehamit depPherfiiche gneats jBgrihrung befindet.
Auf | adeel enent (1) nach Anspruch 1, 3, 8 oder 9 das In Berfhrung mt der
Qoer flichesdeg |ichte 13 C 11111111111111111 EP 0 387 815 B1
enpfindlichen BB At angeordnet ist. 11. Vorrichtung nach Anspruch 10,

wobel das Auf

Gor 11 cht brrpt e et foB e e AR il friseRefs g
dem Aufl adeel ement (chlact3risé enco qualf Sin Transfermaterial (P) transferiert
wWird, 12. ¥erat nachediasyabdsiin ddhpodddQblutibd Solidk roaydssa«a WMk déukmetalx &if&6Hts, ledit
der ar| gen Posi t oxgde daitiedyast 0Rd sldc@écondiativittiifest dupéiema £dIB b dhadiR okslde B&rfdtal (ofShu'il
mttels dem Aufl .ad;eﬁdsemtiogl ei chma~i g aufgel aden wird. 10 13.

Faxrm |l e-Gerit, mteinem]|eiktrophot ographi schen Gerat und ei ner

Enpf angsei gri & ht EElérpent de(phargd selohilarenendigation taauj comparteRin sybstriilenmcpasucteny (7) eld'Blérent
entfernten Anschﬂﬂfpmémaé?)d%éﬂ@kt r ophot ogr aphi sche Gerat sin

el ekt r ophot ogg ap _ fi Ilche u nd e ' I
Auf | adeel emen% flli ' "S % §b%3:':}2 gﬂ?ﬁ";ﬁ
a t e %{é ti eﬁ%trc?mqplj;-e

Qver f | Ache des |1

Revendi catgons 1$és , sofife

conprenant une matire 6 astormerl que u contlent un oxy

car act er se en4.c eElérhent detarie seloly i ceverniication 1,amslaynél I mineadastomsrmusahml&s-w %eripdids
d' au nol ns deux deFbxydedaiblb b ietrabedu poidsldd I'slémypt élastandniwe. ayant une

el ectroconductivit6 qui est supb6rieure a cello de chaque oxg/de de nbt al
lorsqu' il a8 e%t FEémenkdp chigiop pelenia reyendicationdflangleqaueflémant Slaptermerique contient en outre un
revend| cation 1, "QQi‘fl nfasefor t un substrat 6i ectroconducteur (2) et

6l oment 6l 2! ogy ec.,;,g Gl o s ool TS B o ARG SR,

revendlcatlon 1 ans oxy nol n

choigi, dans 13 gﬂmeumaa& sdw.ﬁa RBndiE4HBI 1) F6E uanewaémsnt Q&t&ﬂhdlﬂ%rﬁimﬁ 6liRhe
de 1."oxyde®de zinue isslentd.’ oxyde d'alu- mnium conpos6s en solution solids
conprenant de |' oxyde d'etain et de 'oxyde d' antinoine, et conpo- 30

s6s en sol uti&n Bémnanide cherapielon iareveprdicationdy dans bwe!iélémmtélasﬁemémwctbnwn@we fiou-
4. El 6nent do chie %éag%%GﬁW@dPé@%Gﬁwmzﬂ%ﬂmﬂsql@qﬂ'e!e'sda"‘e »surla base du poids
| ' el enent gjast ontHPIgment figsiemédare. 5. 40 9% en poi ds de | oxyde doubl e sur la

ovend et o' SR S Sl R A

10. Appareil électrophotographique comportant un élément photosensible électrophotographique (4) et un
50 élément de charge (1) selon la revendication 1, 3, 8 ou 9, disposé en contact avec la surface de 'éiément
photosensible.

11. Appareil selon la revendication 10, dans lequel I'élément de charge est disposé dans une position telle
qu'une image en toner (T) devant étre formée sur la surface de I'élément photosensible est reportée sur
55 un milieu (P) de report au moyen de Félément de charge (1).

12. Appareil selon la revendication 10, dans lequel I'élément de charge (1) est disposé dans une position telle
que I'élément photosensible (4) est chargé uniformément au moyen de I'élément de charge.
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agent renforcant. 6. Elenent de charge solon | a revendication 5, dans

| equel |'agent renforcant conprend duEP%%é %g'qarbons. 7. El enment de charge
solon |a revendl cation 1, dans |oquel TI" i I?t el ast ondri que cont bent en
outre une huile isolante. 8. Elenent de charge selon | a revendication 1,
dans | oquel | 4%1599@%dﬂ#‘é@piemnomuwmiqumohmﬁgu%wmvwfdatéaepﬁonzw. Vi
en poi ds de noi r $fstinés A mropoir upe informatiqn dimage pRengat diyn tagpingl Qioiaes ; ladi pepgtell élegirophp-
bass du poi ds de@"%“?@él“’_@“&@t%@?ﬁi"m?mﬂ?? é!?."t’qgf‘wi? 4) et dlpmentde,chargs (1)
revendi cat Lon 8, Safa/Areyendication 1 end, taposr ensruact avep lasHERca e O mpaPRORNaRS: Lt i on
solidQ‘ponﬁrenant de | ' oxyde de zinc et de |'oxyde d'alum nium 10.

Appar el |l 6l ectrophot ographi que conportant un el enent phot osensi bl e

6l ect rophot ogr aphi que (4) et un 50 del nrent de charge (1) solon la
revendbcation 1, 3, 8 ou 9, dlspos6 en contact avec |la surface de |'I| NMrent
phot osensi gl e. 11. Appareil solon |a revendication 10, dans | equel

| ' 6el ment de charge est di spose6 dons une position tolle qu' une inmage en
toner (T) devant etre fornmee sur |la surface de |'el enent photosensi bl e est

reportee sur so un mlieu (P) de report au noyon de |'elenent de
charge (1). 12. Appareil solon |la revendication 10, dans |equol |'eienentde
charge (1)sat dl sposA dans une position toile quo |'elenent photosensible
(4) est charge unifonnmbnment au noyen de |'elenment de charge. 14 | 1A 1Dl
11101 Dillil 12 111 EP 0 387 815 Bl 13. Appareil det6l hcopi e conportantun
appareil hl ectrophot ographi queot deo noyensder 6ception (10, 11) destines A
recevoir une information d' I nmage provenant d un termnal dloign6 ; ledit

appaye} | 6%ectropho- tographique conportant un 6lment photosensible

6l ectTophot ogr aphi que (4) et un el 6nment de charge (1) solon |la

revendi cation 1 ou 3, dispose en contact avec |la surface de |I'hl nent
phot osensible. ¢ 10 16 20 26 30 36 40 46 50 55 15 * C L M S *
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