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55 insufficiently charged portions are not devel oped, or a black stripe in
a reverse devel opnent in which t i@ﬁuffi lently charged portions are
devel oped. Thus, the inmage qualig§q kably degraded. Therefore, the
excessive current to the backing el ectrode of the photosensitive nenber is
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appl i ed t cFigureetiBhiaragieqgjvarmethtienit ainal ciaigingsdeviba eezording éntn ahbadfmenhes theeprogent t o
be char gednveton. Figure 9 is a graph showing a relationship between a
peak- t 0- pdidure /12| is a graphpiflustritiog the lsharging proppdy andghe lagkpds mebethpwithrespetiae givakgne
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Figure 20 is an equivalent circuit diagram of a chargi ng device accordi ng
to an enbodi nent of the present invention. Figure 21 is a graph
showi ng a change of the surface’ p(ﬁPéqu a185\ﬂ1th time. Figure 22 shows a
rel ati onship between the resistance and the electrostatic capacity in the

cases Whepgrkli SRS HI AEFeRRESBbGhMlrd e charding member s {he
potenti al al of the chargl ng nenber

and the sur fn%faﬁmw ﬁ&}é Bltnerd is Sktfm %?sb@a afrdhgBtfent Biath I;Mraﬁ,b%&b@ﬂ- to

t he ”befn tachhh\'g éVic8 ['th Sn emBodiment oﬁﬁ) BresfaBinve nBﬂq t Mbddirant, it is an
PTI b%p%ﬁ%%sa ME$Pah Ml franster 95 ising aldemdun@ble Brodass tdm@dge. | S

shown a genghélimayeromygniphratdd camprisébgeintagé edipg afadsEainUBe ifdhdOdf X0 tdin- type1g a

char gi ng eextioptdtogaptis @hdldsedstiva imemblroahicre will iteiratie hor edied t"phiotogansitiveOmemben”

t hi s enboebtatianaly, drivén dt 8 pedetérminke pdripigpdt siteed maaiiveation ingdivatanichy ap paovedbaat ahafiate.

i mage trahskiber compisesscantycting diergingmienibecasmumesior unidernlyicligzging thé periphesig) eurface

~ f or m nge apighe photesensitivepménsizes 1 as the megnbertie &e ichygedeimbaer expesurettesand im the fopm diraim

type el ecshocmvm i50% arpsivi & deymlopingsdanise ¢ andmpgeritsasfor\dayieshs. i fiminghreliee Fhisf teedingre

cal | ed " ph¥stesepigia 1Q/é'0‘f?é PPR PY oneyeuh ©of @hunishayn pripay dagding station iea spase RptHes the

per i pher aPholgsensifva membeyi i and: the ﬁ’a'i‘slfﬂﬂldé‘ﬂ‘feeﬁ semchaomzw'alﬂwfh dhosiqigtion of the |

further cBifpee @@‘é" rgerpksn é’é{af' "@F?él?' P'H 92 dispogedhetysen ?‘8 ml!fﬁ I’q"?frsﬂda
char gi g fhﬁé'a ‘ﬂ‘?r%la < PY' %9"%5 'ft§° 9dhe,kan fegrr:f‘ “% i3k "gfe'
[rerrber t O nd@ a&lng Vlce a n Ph"P acea Otoléenélﬁ\;be emb |'
rglnise?r gig%sq F;na rang‘e/rr heréfro o he tQétq S 9 RX &P% ﬁ]&' h Jgi‘

iy § ewa@s o camémq.?a e 2 e ﬁéﬁg er

unwm%
ec ri &hb ‘rnn\éhrﬁ@dl o rbinS25 Kb y%ihg% y E &tdé"afo $ Hgt@rnﬁtrﬁs bQﬁb &f

t he phot ogaRShifeltoR pSrBsHARIarko a Shelbt GBI Rawingt Bfdrét ﬁ&'lt%rﬂfbd%ﬁ d fror thY Mmawsed
bet ween t Raehbiyti Ng roller 51 and 15 the transfer device 5, a conveying

devi ce 53 f ofmeh hridHdRedstdafiviligh & ihdeREESuBICIoMR liftd iha maih Gsdamisiy)tBe proceesd sudtfldge!Tas

i mage By pRaEhicgy bitraldgitally BeipBE aftethd AbasBmbIR @ Hatieamperatis bs & Gopinglipparatis. and
t he transf enn dgidtioe the defiphanl siFisdaaMhel phBtgeenditive imegbatal\vis atifomiylcrarged & aicorgact
devi ce f otype kieghggerbtee 2 supplieicethaf voltdge (i) frars @rtdghtvioliege s@indecE whenaiiet ghotosdne

i mage has sitheemenbea h sdtaes Eabnttheeprofosansititegndniber 1 iscsegdentiallyraxpesaddd ligh image Lt($iik s
appar at us exposwes pftrot avigieal drage), ehenitniseses by thehrositiemaf dist imagepexpedyer meang sadhaben 2,
t he dewel elettiegiatizdatent image capresperidinchie thel lightrinadg natiay issopertially fermet.of hauging wallohd
const i t ut &8 PEesess cpiridad & Rigyided Mifyen openinghia fgr%ﬂ@ré@spaesfaq pfi lighfedispogeq gt p gosition
nount ed | Ae§SRORding i the, lighb ipacy %?19‘1"1’93 ey ér"aegascam ??n roioctath OPte tH
rails 8 aRbptasonsifve Fﬂ?ma?’ [ '%Vctal 'Bﬁ?’ EQJ da‘f'cet Stavic, feprgin

Fi gure a%ﬂ*} tugya g 'fa‘W?é ® PSR 8%55

cartri d’@e t‘?fﬁ ' a Pté sﬁﬁcﬁ t ° eé’g' %‘ é)ge
osensifive member |s tentially deve t?ie
cart 11060 PR m ,.a?agé gsucn; o plie ‘%%

assenbl y 5‘ %ans%r%gw S Et len, the
pekipher a s'ﬁbw g f-mi \Ac§s‘éﬂa 95 r@ﬁm
cont acty,t YAR 2 Gred .Qlaﬁlﬂ ﬂb%tat ¥n St hbﬁgﬁnw%%eﬂmm R UACRAES A he tlﬁlﬂﬁ‘r@le 19
vol tage SOUMGS transtdp %teh Q0 MBAgIB&RRd HelimiR BYEIERMG bl thedkrakbBSdovits 81t dp&rated
phot 0sensibrh iR SUBEERK thé phetoBRNIING RiemBérl 1y ampm&ecfdjcédqmb i@ UnsioWR Gagh. fiking device

exposur e @&f aashvéyirgdielled 53, SRIJES subfbeid tol an[asB Bisindddbetalich, AiSiinklly Aikcliafget BEa pibge
exposure oe@pg, SO that an 30 electrostatic |latent inmage corresponding to

the |ight i mMagte pitlet band, the seiel @h thiegdhblpseheitvaackmbdr hoafier thg imagel is adnsfdmed, is
process caléned dy the Lisagingrdevico 8.c30 trit the tenar wb ansieged; aarfeo dush bibduspdipnp the Yangter of

| i ght, di opWwHadndathen contesiinaficararecremoved fechedhirapgred for thi eeppatesimagerferatiqnr oj ect i ng
means 3. Th e‘tqureghtshmrag eharging davicp ragoedingeld agnarepogiment st dheopresesy inveptionrwhasein by
a | aser beairense Awpfrald desiapplea Partpef theeleetippbotegraphip Plotesensitivesdrurp which 'éememb?r

- appar at®s be ahafﬁéﬁnT§‘°§ °’é§§"’9a‘i’f“‘ar1r' }Vd‘?ffa t@?%‘t'!t"}“ éﬁ@édes‘% plapingry Bavip gélpﬁ?,‘?ﬁi?

t he surfa%aée' > ‘W°3§“ﬁ'ﬁ’ﬁ‘ﬂ%?’ t"n?*éﬁ”%?’!é‘"c’f °6( g?ent
i mage on thé hgﬁ‘r“P ‘3 °('ﬁ'°f % 'f”a '°"'

on the swa'ir %atoﬁ‘p' E" a ns 9’3' "Te l%?ﬂ’ aéﬁ'"lg ° nIc o
tgﬁe?ey%% §$ow b%fﬁ géﬁgon %% c{t:l) os sH rgﬁﬁraz

the transfg], ﬁﬁ%&iﬁ? e o v i i P 3 e Bt o &m’m %an ee,.rhs.s
fromthe lms?@wrs REREBk t ?ﬁd kel =St aﬂatéarbogm of B ﬁowﬁﬁ%eph BSINGRE diufh emttl{e%aﬁger
device 5 and the photosensitive nenb inatined relation with the

rotation of the photosensitive rrenber by the function of the timng
roller 51. The transfer material 10 hav? ng received the image by passing by
the transfer device 5 is separated



¥ r
fromthe surface of the photosensitive nmenber 1, and is introduced into the
unshown i mage fixing device by a gpr%g)irgg device 53, and it is subjected
to an i mage fixing operation,: 5 nal él scharged as a print or copy. 45
On the other hand, the surface of t he phot osensitive nmenber 1, after the
| mage i Spetiptdfab diRktioR Gnd BSthe b gpeedyt tHehntedt @RE batgedAE TeCdharGing follertda supplisat
t oner notithtd wisgdectforeiile vilage soutbs B whithoahplisado the aidiet hatal 26 Jekkfrade) tiethe thaggdingand
ot her_ conilea2ra Naitaged{Vocl &/ad) @/Dvisd combitiegioref @D velthgé Vi dntlen AG patiagecthci MAgE
for n@ i on. The chargiag olleh®vissof a tarlaa lagerrsfjudhes inclediaibe icote mptal, @nd porepribasdhemeetal of
t he Prsesw@ret 2ai (hirklayaron congindvecdlastic leyee Pip (secondhlayreiand! a testdtandepnditleclriccsuriese tayesf  t he
el ect r oplfist laxgr)2p iereom [Tbe oderdismeter/bereef ismi2uhm.dHerd, the glisleglriglaysr iscr 18YPr With whighr ged.
The phot Bxlaskgstalic/eapanity, i the sharging meabey chmecmenpued tyamplegleostglic aapasy MEMRY havi ng a
phot osensi The/materialsof the gondyctiveeigsiy 'a\éﬂJF‘P éRS'éhQ ﬂ’éi"@d?ye’ e %%é\‘@?’tﬁ"%asl ayer

bei ng rra%?@"bf"da‘ﬁgelﬂ?’ %P‘ﬂ"" dtalﬂ B A ARk By, in |y q?d‘
drum 10 @y f’B?"af;‘sdB‘P afeﬂ "("ﬁ A 21"[ 5\?“’ y an
arrow a c ar % aBP ﬁog '89 rf%r %ﬁég hg)? ectrostatlc
h :
;r 252{ gr gre %n c t e oller su ace r O?? r aﬂnc c pafélsca ?ﬁe rec %Iﬁl 55

|nd|c ed A m U cdtd e , Srum
W f‘g nét?f) ‘L,P sm . qﬁ%ﬁ{&&é o R B b

The ¢ ar&%&ﬂe&ﬂt 1 Wt Foftr ! b uerou&ppea%l.ﬁ fho forh 6F4 bigdy &t
the cont@le id.€a between the p otosen3|t|ve drum1l and the charging roller

2, but frofid BRrghgaRP i Bhtackfd IR protoSdnkitd MEHBERENs hidRraBR ALESBASHE bofggedr UM
1 and t happieaat Ghé) dors Ghétdt 2a Yeledtodd) Srofethb fekiding! Yolidtle dolh@e IEDIs! Hblied Betveb® iRt €d
POSY_t;bov Ephytosensifive| rhetbleng aridtBe Ufade0sy@NG6f the SHarghhh WidTer Withodt RRonGAIOE bipthe resistahdd O
308 185 dbineftisstilgyéreacadnd thersecind Gier @B ATwdccodnhdistsiaigEt i pesitleafor éxample,as tigmksoar ea
bet ween. grdd emaunavigdondyciive [poeder i the roflax [2b ireeidcovthd tesistancel Hiawger,fit thersdriaes of dilet age
sour ce BphatosenbitvapmEnbest bas a ey o thedikertiteddw Bsistineb etthe miler)2 terds tidwesultiim vaitageg
rol | er 2drep efdiietextgenal(voltage pgurantby @h exogssive curebi, AmdasurivedhereinbBiorey dhereiye fpmithe] and
an ACes otandgpint [ob the] charbing re¢partyitheg lowoksistance of thegplleg 2t ip rdegirabla ywhpreas: frome ther e
i ncl udi neiendpeint of peventitdathe velisge diopnspauiiiess frem dhenfiawa fhe tigh cresistanog, of avireller 2 lgyer )
a conducdesiableck igpteg, '1°!9(§l’éfv thahthe Lasisignrg whigly isrdesisply low hegause pfghr-eharging @roeprdyct ri ¢
surface i éf?é?s' F‘? Qyer 1ha Bijr contact aeq bagypen é°'l§[| P’E‘r“‘?ﬂ P'?i’i‘?é?'@'i“"et 'ﬁ%‘i‘@bf‘”h?"gale
U, | 'F gsitp é'lgh b§°aé{sﬂ ng‘é

mm Her
capacf® ybﬁa'fe(:alE rlion [ taf[' il ¢ o es s% je %TPE
capaci ty ﬂ%ieérﬁil vecfneml;%e "§|t§ beéghg jg hlsCIarger iF_lan the é%é%sn i l?)g sez ! tgghe
§g{{3fgse ‘e bk G81) ssutx %@ SOl 45 ERRTARY Y 56 ene_rl_a
resi sgAnge, 'EZIB QQh&s 0 %R@?f@e I aes'ﬁrlf: l %ix/gbrr g%éllzg neg% .Fgg.g‘%'f“ EQ o™

conpar ed WR&er @d‘zﬁ&ck% Ftdi':?e 8,Uhd 6o ia?éfedfhanﬁﬁg vy 8 HBS al fosidtdnds IRY , retative 116 10!
nor et haghoblbasidMembbier, I €si st ance R’ of e charging roller 2 is

approxi mately 107 ohm "and the electrostatic capacity E is approxi mately
18QQ; pF. The above resistance and the electrostatic capacity are based on 1
[err]«of the roller surfRte2 The eRectrostatic capacity Cd of the

phot osensitive drBin & per—tfeldn]—+s approxi mately 140 pF. 15 The
charging roller 2 may beﬁod four kdyer structure including the core netal.
The charging nenber is described in the formof a rotatable roller, but it
may be a non-rotatable roller, a pad in the formof a blade or the |iKke.
The cHarging roller 2 contﬁ@t‘E&*f’-é th Eﬁb't: ensitive rrenber lis
preferably such that th& \T()Tg?ﬁp tfhe core metar (dh (el ectrode)
fromthe external voltage s e Eis bet ween the 20

phot osensitive nmenber 1 and the surface Iayer of the charging roller
V\nthoyt at enuaé,}um(grpsl nd & la,‘%ce of the first layer 2c and the second
| ayer “b. ‘% ﬁﬁh sec& |éy§r£:035' ble, for exanple, to disperse a
gr eat arm t 0 dl&o .% I'nthe roller 2 to reduce the resistance.
However , . ;&ﬂgse & 1ah) Q%osensmlve menber 1 has a flaw or the

l'i ke, thetJ ow,;,i@,&bgst@{hgg,splgye}b@ roller 2 tends to result in voltage drop of
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of pr eveptbloseysitiveanembbrtiage drop resulting fromthe flaw, the high resistance
of the roller 2 is desirable. It is noted, however, that the resistance
which is desirably | ow because of thegcharging property is the resistance
over the entire contact area between the roller and the photosensitive
menber, whereas the resistance which is desirably high because of the
prevention of the voltage drop is the resistance 30 between the core netal
2a and the surface flaw of the surface of the photosensitive nmenber. In



consideration of this, the volume resistivity of the outernpst resistance
layer 2c directly contacted to thg e tive member (nmenber to be
charged) is larger than the.vol une resrd)fa%vrty of the second | ayer 2b
contacted to the back side of the outernost |ayer 2c. Figure 4 shows a
contact type chargi ng devj ce having a core netal 2a and the resistance

| ayer 2b only, 35 as a rrsoﬁ exanple. Referring back to Figure 3, the
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roller 2 by the provision“f the first layer 2c is 10
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and_) he membie apgréxinmehctuao ged, and in addition, even if the flaw is produced
on t he sur f sBiee of this Figurphot osensi ti ve nenber, the excessive current i s
~prevented fromflow ng, thus preventing the significant voltage drop. 35

Fi gure 6 &k, aadGixmblient circuit of the contact type chargi ng device
havi ng the surface |a er 20 and the resistance and dielectric |ayer. The
resi stance Hexi¢: tH@P Eg e'P@W°Pt§PCEPaF'§'°éB‘BPEB€Q'WP'@F [err] ohm and the
el ect r 08t 31O AC volpagCY g yhich jscetiagiive M?’r‘ﬁt"é‘fw E‘@r‘ihg:"gl' er“‘? photosensitiyacdrum 4 qap ge
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il atiop " iciently large
The el ect rA VP%Q d |t§55p 4 Y rncet e retlssir)gtgn@e ?’( 3? gle c"ll\‘f;rgmg roller 2

rence, an referably erent by one o er or more.
is sufficiently large, the leakage of current is limited substantially at the pin hole, even if it is produced on
s50 the photosensitive drum 1, and therefore, the voltage drop of the voltage source does not occur. Since the
impedance component provided by the electrostatic capacity of the roller is smaller than the impedance
component provided by the resistance, the leakage can be prevented by the large resistance R, and the AC
voltage effective to make the charging uniform can be applied to the photosensitive drum without
attenuation by the existence of the capacity C (Figure 6). Further, since the elecirostatic capacity of the
ss roller is larger than the electrostatic capacity of the photosensitive drum, the impedance component of the
electrostatic capacity of the roller is smaller than the impedance component of the electrostatic capacity of

the drum, the AC voltage can be applied to the photosensitive drum without attenuation.
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.voltage, the charging can be effected uniformy.
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Figure 9 is a graph of a peak-to-peak voltage of the vibratory voltage
applied to the charging roller VS.effo 308 (R potential of the OPC

phot osensitive drum when the DC voltage Ts -750, -500, -100 V. Wen the
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~drum Si mitd arpoigntiaD whikte isafubstentibily aatpél o the DO @olab@ Vgd. IMyersiods) @ cRargiag popenyl is ed
wi th a superposed AC and DC voltage (1300 Vpp, 1 KHz AC and 700 V DC). The
OPC phot osensitive drumwas driven at a,peripheral




r B
25 speed of 22 nmsec. The surface of the OPC photosensitive drum was
charged up to approximately 700 %/P"%Hgi@?]g?l e having a di aneter of
approximately 1 nmm was fornmed, dt gi ng operation was perforned. It
was confirmed that the voltage drop did not occur, and the uniform charging

Was pr 0Vdeshsh asteemEiBbdd, Whed dhe suR&a pBlomal J?'th%%otés%néﬁﬁ& nﬁﬁ\&ﬂllhcé%gmxl;ﬁﬁ@l% canfict i ve

menber h2h (second | ayer) was produced by dispersing carbon in chloroprene
rubber,  anthe!iéiRage pp@iy 1§ dddimdél Gooki vhbrkb-charh@ pdrioniduéstrigt 4pbeak02 ohm cm a rubber
har dness OFigvd 12l epive &1e resalls. As il e linR@Bstodd dromfthid Figiire, whesithe Jiti thitksoib df he
condUet i resstamesviagsr 1326¢ the clerbingCbldda @2 ST DRSNS chargirgy praatne Bndlths\ieakage plopaitywi t h
t he 35 fwhichtarel cagptedicthi® card safisfagprawhidn itelrestsamcait 1880 10Bshrh.on. t he materi al for

t he resi st #rcelunayesistivit ds delearminbd byrmessuiingl the resistaney [ob i cadl edsistasceAdvlet M4 Withr ade
name) averpliedlybltagé obhd Ta00Q\Y Kadoericiating dkcthes bagis Perpad sinean dho TEIRBESHINDY (asRagtive
name), du¥riepf e fresistenceelakesiare KereRtitogs %@y@“ﬂ%d@m lopseKgivon i encyslopadiia or

mat er70a|catah9w6ﬁh¥%e above |s dispersed in proper contents. polyurethane
rubber, o&ﬁﬂ‘ Lt dhegpsistaneaiayer 13qeovidedh 0ood spsultsrase AL TORBYINEnd pipitsre of pET
or the | N ang TOREs%@dtH‘?$VE’R‘H@§§'aF‘B"‘6‘f°' t"ﬁ‘é‘ hayeg %F%ﬁ‘ﬁ?eedl ’ai}%“?“"i% d'&‘f*”%’l?ch
mat er i alc° "SBa 'Ce‘?sr nd sur

coated w 34 ‘?t Pu? th? SP éq(} n% ad? o,',sto?{ s p sensQwe grum

[err]w(aszstal:ﬁel nthep

%

it was af &t‘ s@;:“ d Sttj;fo ﬂ%‘a ra; r ﬁt%e ' cohtgctaof %rb%%g
t°?°ﬁ§ﬁ% lﬁ e o ﬁgetnpchg fag QEAQ digsaensi Tl ve

bl ade 1 Bosbnéive MomBAJanR thefeidr ap i4 s

menber 1- M]ér?th geoernu Sddted as Yshovin 1R F%OB 18, ﬂﬁ hVRRhargd $ all0Bthe BLIRRS cidpt t he
VSt aars flaébeat(% pokifih 0P B oS 1 FasukiNgEin WROMGINt Wakda, AHRSBRE &e shatk BBHEIYE bes

dl r ect | Qidt Bike pide6 al WOEIBGHEZS Tilol Sp@rk BBHRGE red@Sin PladREN o MSufficRAtthirBepdifont act

W dth h wam s exsinpld, the éhafgifg bldae 2C8ahownig FiguB A, 52 coaRa witld thb aésistficel 18yet R

surface il atdnthe BhtEce SEMS icoridudivel mbifibel 1BtaiatiNg tha PhAdsensiting! etibel M ano at M6l etlget h an

or gani c thduént, 6 thatibe $parkalisoargerdoad not odeirch was rotated at a peri pheral speed

of 50260 mmi sec. The netal supporting nenber 12a of the charging blade 12

I s supplbPedplest h a vol tage provi ded by superposing a DC voltage [err] of

-700 V and an AC voltage [err] having a peak-to-peak voltage Vpp of 1400 V

t o .char ge AMBAN wps vped apihe fegistapoadaversi2n and ing layandhifkesss to- ehapged withia thgirange eind

| eakage %T%S’Béf“t' prsicthe,gimijar P’W@@EQ“FW%QP”WH%a%ﬁé'?edh‘ﬁ’ga"m%"éﬂ't"?ﬂgﬁe @eafrawnged in

t he & |BAAGINRAPAEIOS- When t he chargﬁﬁg bl ade 12 contacted to t he

phot osen | F'?e\ﬁ?a’ﬁ'ﬁ Pe"‘X weg g ?9%9"% ”h'ck“ess

oadlelectnc

zzssf;o- ésngfgdﬁg ﬁ%}% b

ng

vol tage re i e H .I; i i LU RE Sehinsd fFEHRCT | S
h d ' I
Coa'[ ﬁg vo tage ePlr qélsﬁe"rge é)’?@% e c ar ng pro'%)agar ;’A%:Sﬁg hgugéd 8q388

185 Bl dsghpgsas being good when the surface potential of the
tht,,oserrsrt—rve menber is approximately equal to [err]. The | eakage property
i s degred @EXEMMEIS N SRAGHE Bla@L1PWHidh dRIIndl Sdbit L IeaRRYBORE usdd] ghdlaCodductvB @uift t he
- resul t s.(1¢8hivich) witcpalnted o the eeeBtahdeQdVel 12¢.3t Wds GurtiBnedwite the tdakuagh tobkipikdal ckness tb
of the 5 Aesiesiitolis baygs akiibe Biampla, hé asigiuitg obthaslefadeds the chdigifgesladp 12 ishe

. char gi ngnfjoergipige thy icakege.t Aneeqliedenbgreuiiprhem the SyfavdesiStarae ye 3 2d is pelvidddds showaine

sat i sf adfigarey 118h nthis [teser @®n ¥t thaphotosensii@3membk) 1 haH# windale. ik @oliagd appiied to the

r esi st#5 \ihpigsensitivg anemberi Viebpchrpesmearty aaiiah tp @ Yienly et positianovhergfthelpinchele P issreserince
~layer 12wt Wervaitagp gt fhe o pardge V-V @re maingaed\peggige ebine giriees rgistgiretr et 9asi s
t her eof T8¥iFRAIEe layei d2o, gg fiwido opkapmerciiéspect i ve material of the resistance

| ayer ar e E'E?rr(g Pt o) they resjsianes; preveptingthy Jegleps Mas eonffimed psi heng 8, ehBEBdYa or
10 cat "6’@ B30r the like. The material of the resistance | ayer 12c

provi tfed oold results are AM LAN, TORESIN and a m xture of AM LAN and
TORESI NQ%E—%:SI yur et hane eI astonmer or NBR having a decreased resistance by

di
126 of S'tﬁ% N agtrh & o O 5308 yreseg&e yeﬁf%)?i&ﬁ sxe%wézﬁ rﬂéagge

ﬁot nshﬁe RE ol ﬁ%gge si l
| ayer 55 St hQ&ﬁgl @Qs ithi (MQQ'%Q of@béd?ées' 8o o] It wa coftftm, f?:atpfﬂ tcl’ra?d'hg
t he photQsRRywid Qo \Hﬂh the angle was larger than 40 degrees.

As shown in Figures 14A and 14B, when the charging is performed with the same applied voltage
conditions, the discharging distance range Q provided by the Paschen's law does not change, but the
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T
surface whicih is not sufficiently cleaned are prevented by the contact of
the blade 12 with the rotating ph o(?géh(s)*sisr%e menber 1 fromreaching the
downst ream charging area with res rotational direction of the
phot osensi tive nmenmber, and therefore, a partial insufficient charging is

avoi ded. W&gBrghk fogRH %eb&né@%ﬁwafep FitPHerodRS ofth¥idieleNTHi 18 ¥briBiddrdd asStdHg!he reason

di schar gefoSmé%d teRarbif FrRPHRIR i€ UidoRRbd At helskfe PlisosiGrerably 8mBIRS ol prévileQfoodi N
hol e Pl r emsidgipiigeyd | Nsuf fici ent charge, although the spark discharge does

not ;t ake place at a position P2. The spark discharge result in production
of i sw‘fEedmntu&baega portion. In this exanple, the charging blade 2, as
shown in Figure 11A, is coated with the resistance |ayer 12c and a at the
surface of tThe coagimpLiedevt? adrihre resistty HiatdP olyn.ch eang insludesiean sdndiclive yrethdsenubber and
at the edbeds having @f thicknesst di dt mmias theyeanuctiveseralrey d2tiandsa registanse dayer 1225maER Hhpl e
4 AM LAN RABESIN of AMILAN thevingess thisknepsoof SPa'yeandl@vnQaﬁ&sw&v Plalfer 10hpkmer S beth i s
changedo\/\ﬁ‘ﬂqmﬁaﬂ%@dgﬁﬁinge of 5 - 200 [err], and the simlar exper| nments were
per f or ned asthp gharging Riadp 2vag gentast eé“’c’Be ‘H‘@‘é%?f a&h%'m’feﬁ’ét"’ﬁl‘ﬂi ?’H grgle @ of
| eakage pidpeareesdte f’%"‘dﬂ‘&?‘ B'I'?gd%
property ;‘i’ﬁS‘a' %‘ °”'?e E% f“e taa” $ \ﬁ{m g n. 1]1?%
[err]. \fh

(1) e resul otenl ensm ] m ber was
dr el cett WEpee .egvfas e.Te/SHé}y% Fodd ﬂm 6 OB o &I?,gc.gﬁ c%ﬁfﬁ rtr,ee gn
it is conh%ﬁ r@ﬂt cgﬁ?m tpa in e curren
Therefore éf %Ln %é?'@é(mgss&vééd Wit fesieince Fayer 12c, BY
the experj, a% ndl du e&)b & SorfFiin&d ¢ §wM\4ntt fositarkcd laet ll&@&l\&&ﬁﬂ&e&be (Fiburdas
cong i;r ngpd 1A e hifRact Hetwesh 13 hotbsandiive BB ks fHAtbr! Rt 1B Abh-urtornBéss lin thefohe

saf e wtho(%gg&qhgéaarbih?wgmk@g@c@/en if it is danaged. Exanple 5 40 In
Exanmpl e 3, a charging blade 12 which did not exhibit the Ieakage was used,

and a conaupiplesFabnt) (105 ohmcm was painted on the resistance |ayer
12c. It was confirned that the | eakage took place. As a result of this
Exanpl esand Thhehdrgimgntpidde 12, of thiscExample Sadaa cldorgrrene sheed having adhicnessind 15am gndhg
bl ade 12 resisfivity bfuigholina¢m eothe hmdbww(ageberm LA nahusthenecélastomet haring a thidivesss
sur f ace r e&%0sitraaudkthp gapisiivitd 2E10/°sohprany wakcaplied og [thevghedt ms Firqgistencelldyel2c| Fhetthg s
case, evelpyerimataral ({Ah@nd $2chwes qui/ietoparper size andihape 35 wapedeg as ﬂ‘héhamﬂgtbé?go @ The

appl i ed t 8UtieHge WHS cpatest Wit @rerting (Ryer gepde pf m'vwé@m?@?stﬁ'@srrha ingtyigkness ot A00LR | v
at a poBi ?‘F"(ﬁ\feﬁlﬁ'é'ﬁé’ft‘ﬂs ﬂ“ﬁlﬁ‘F%d‘Pf“l"%e 9 erndyet "’° bet 128 s R¥Psadie at the other
portions p%lY‘l%"“i’?ﬁ? A '?f"éaa @mﬁfesP?‘i’% '@"F‘é‘é‘?dszsé c @P’ertﬁ?é
resi stanc 8°"d§ "°LTI reesl' od b

resi stanc a‘ﬁ é 5 the tee o ren 3 o ?gg i very
Exanpl & 37 m or i$) repqh P% ?ﬁe?ef n:[ve\ﬁ%ﬁ'\ %%:

a resi st afk g,ga x' g H(T e

t he phot osensi |ve rre C anged d sitmlar % per| rrents wer e
per f or med g fmeld\@iga89he [err]was changed Wlthl n the range of 5 degrees - 60
defirees. Ft—was confi rrred that, the charging property was no good when the

angle vgs | al"hﬂ%ﬁarénk@!ﬂad@Qz@%iSr@&ﬁa cNBUSHOEPTM Shebtl rididri@chalifga Bitiinek< B 1 whemd t he
char gi ng e naIhdse bEldeatebd) add HaviRRA RSV bENd? bl .énfl g€ the @oridiudtive MBmbdr 2. It was

di schar gi aippedi is tiquCe TORESIN, AMIPAN) \NBekaodl the Jikd, vl thansitil ersd3o folrnvthe Gesistanait laydhamge,
but the 10he thickri@sof H@3dbdanBd layhr sZheas G0 ro at egxinum. Jhb essisiae® layenl 2cavas applidd in

I Nncrease e rediom famgn @ddedfagell to thé photosansitiwmeamber te d nag thbreirany atdhthe reg@indat whorott he
bad cha gicertpd. Fhedree pértien length |iwgs 8imaler st ood that the angle [err] is
preferably sTlhaIDh@seﬁﬁfle?)ﬂ@mb%fé WRsorgntedtahagded (ysing dipaiipgipg bigde 3 apdhit wasycqnfimgdir e
15) The chwgt ¥p sbprgingapieretty was goodhds jodhy ‘eekage propasy. Singo theryRsidance imeri 18e Wariedl a
conduct i v@"ﬂ?"e?‘ﬁ&ﬁ‘er?ﬁ‘ﬁ'ﬁeﬁuﬁiﬁea‘ﬂéh%%m Pf h%l c?'HP%'K‘h@g@b‘?Sfmﬁ f3pRl 4, the photosensitive
conduct i vESREsfHle Putithe, distnge Je° Auliee g h?’&%fiiﬂelﬁhﬂti’sem"EAN
havi ng % P}?F’B?(H‘@§”ﬁ€ﬁ°"‘5€f’d[“é‘?’?f?'e'é*??§pﬂ Q'PWG ﬁd'Pé'§‘I°§’f‘1"\/| ty of [err] ohmcm at
both 70 swifa £ F_L ges. The charging blade 2 was contacted to the
surface O&Tﬁfg—pﬁo 2eflsitive nmember 1 with the angle [err] of

The charging blade 12 had the same structure as with Figure 11A. However, the charging blade 12 was

55 codirectionally contacted to the photosensitive member 1 although in Figure 11A, it was contacted counter-
directionally.

As regards the charging property, it is preferable that the surface of the charging blade is gradually

spacod apart from the pholosensitive member toward downsiream of the photosensitive member with

1



10 degr'ees the free part length I =7 mmand contact width h of 1 mm and

Erg(rarb\elsl t%g:af \gkrifn :ﬁgl | eddtohcont agﬁ@gagggggedsurtlace O}‘ tge plhot osensitive
good chargin ided. The applied voltage was

provi ded by superposing a DC voltage of -700 V and an AC voltage of 1400 is

Vpp and @@t the T&ﬁoﬁa‘?ﬁi\'ﬂc{!cﬁ\%ere%w rsfn@@ﬁerpﬁ%% dnrﬁl is Grifofnt) BloMdVEL, Bhd PRoblotn i Aot
menber VigpinsPs bR inb Blabd/ 12 if Bohiathed WiREbushalli. N N0l e Was del i berately produced
for the pufRGREgAG bIBIEPRI ol irdcBonaIf totidiBd!th fe pRAJSABRIVEMETIRY | ¥howh in FMfes
con{ i r med -tihakaybe cordtea godirectiohdily.ed. Since the entire surface of the
condteti ve menber 12b was covered with a resistance | ayer 12c, the bl ade
was not Bxampledt (Figirei18) soneti nes curved when the resistance layer is applied
only on one side (Figure 20 11A)), the contact between the photosensitive
menber wasTherihérgingrbleds t2hia this Example comprisésonaivtitsthensi alestomer lfavingre Bickesss pijemof

t he charagd adesistidty 9b10? ghroom ea the conductive menbe 2k lihecend Gyrfaps;thereot isTpyud mt?k?arpgg

bl ade1o1 Zuddce dniTke ESisianse yverde is reade of a pelwriehags 6'@#0'1‘\9&@5‘9‘??"3&"9 ﬁﬁ'&%ﬁ@g &f 1 5
nm and 2" asd tae registivily ¢f10Y° @hmfmo'hmfmea?v e ow

ol yur et'highés fé?e&& @ﬁﬁ't‘“‘ﬁ%‘!?l’“ "‘%‘“'{eﬁl '??@‘s%” fo
of [ rr]8 [Faa e two
b Wg f@ St %reé ’ sﬂ@m@ge e pon §ﬁrﬁ
! ayer rraﬁsé h e %&B cha in n?z %—.ha,%&ug‘ r\}fgrewas
used Xs th ?:'h Bﬁthe e E % g%?&fﬁg%fﬁ ‘Ln er a
made of gs‘?a afy% th Qn\ﬁ |gac of

resistivi r&r@le i .9%f fpl ﬁtf mrt?b(?l lgé e%re%ﬂbs%rtha:l:% ' S
exposed. phI W @&@te hglg, m\ég é}ﬁ'@ resi stivi ty of 1015

ohm ¢ Usedlhé}sthB RRarGRPMbMISEr isPM&e @-nﬁber it s dlﬂgnttthﬁs&ﬁ&ﬂ%'ﬁ bivifle Hﬂﬁﬂﬂﬁr had
a har dnefémuat is Profdiatly RASS of ABA Vg alRFlg Pobudy [rdlatids todheCimBgd Yeaithglthenber, sifde t hat
t he propRdntil cadlbe Gléidea 150 thb 36tening dgehhéntambdlin ¥ risBeRbdz¥Eout @nd I8 @eposited on the

phot osenfmbdd beRringErtidntior wardrml/ £ Kivh ¢fG0Wner bh éhedimedechehirig thenvias antiCthal @igy frsSof ttend

t he fr ecampgy isipesiudedNBdrivuldds thbOnyloMresiinihving) @r paftiog @ropériycin |thenieregsigs Bamples &

r el at s eforimad béthe piriatedsyenfitlid oharging mibmber iwith gmot! adwantages.han 5 g/ cm Therefore,

t he phot os&hesdeseriptionrmiihtremadesas fpthe cdatienglinl betivedn tipobime iesistivitn gngthe thiskeegs ofTher e
i s no pribbsusacediveef therhargieg namksr pentasted tothe IMagmipriadngdnenibiewhich Is| g ipemiger to be The
char gi ngehiygeddién the following tleserptien, dherpatentiel changerarppchirogtion wheneihe shargingmergpen is

t hi cknesssiprlipd withypsuppimpesed B af ASsvoliFoey 5 deappdemsivalpny tm&'euchg'ga iy Qg fransieqs ¢ y

of 10%° of#g wher aPG weliage isranplied 1o e ?Pé'i%‘&l’"e'PQH |t was RAJ_gﬁed in I i quid of
TORESI N, Af# Em'?vehﬁ'%wwef?rﬁ eWhendpe p :r'rtts Ee%?aégﬁi' dagy 3’93 's
re5|sta

at i n %@g ve FQWB%T 5 % %grsf%%”b gp%a er*gcf"r ‘%’ ?{%6 edge

arging, memper f t romt <] volt o

faced % cef =1 r was
is uc| g {
not 4 afgy %the J sn o bl géﬁbr E%in%nm 'S%ET&&
menber Sy Rl R pP&gT(i I hole
confir uwﬂ @e,;; ,gthg;,gjsgwg‘p,gﬁt y was goo to the age property,
sipce the ﬁ-ﬁe'al stance I"ayer 12c was not formed over the entire surface of
the sigle of the conductive member 12b faced to the phot osensitive nmenber 1,
but the pls&mnceybet ween the conductive nenber 12b and the pin hole of the
phot osensitive so menber was sufficient, and therefore, the spark

di schar ge Rli d capatity®t theivoltagexsammpdé e 10 (Fi gure 18) The chargi ng bl ade 12 had

t he sane dt:r ucdsisteaceas thewckdnging rgller & thblpinfholeHowever, the chargi ng bl ade 12 was
55 codi r edti onellage/bycthvaliagesdureegs priaterapli satisiednsi ti ve nenber 1 al t hough in

. Figure 11 Feomithe definjtion ohthe ¥alume redistitycthe foipwingdesgthal | y. As regards the

char gi ng_pr Perty it is preferable that the surface of the charging bl ade
i s graduf8f*8baced apart fromthe photosensitive nenber toward downstream
of the phot osen5|t|ve me 8 185 Bl ect to the

ot at Fonal” of y o S agbn f%*ﬁ?e@]‘%ﬂﬁteweme%a%Pﬂ@eeréhetfﬁ?f?'m REmRS T e
the problem i §h° ?,f'? ﬂtt even if.the bl adeblrz i s contacted

codirecti aI[El £o-a %na e \ res'si)'faa\ée %%urr?{g ditectional | y contacted to

t he phot osggsifub & nhli isthrce” whichy it ?%ﬂ%
cod'r%taegaﬂcwﬁga%a@t é(i'ithﬁ TR PR i o ety S % Higre
Exampl e GQaiich s Fel g SiftAbLafey %& 'hergayhrbgel‘%a{nkﬂ £ l98iave Abt dss Wk 10

times the resistance of the layer therebehind. In this case, the resistance of the charging member is
deemed as the same as the resistance of the high resistance layer. Then, the following results:
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and a resistivity of [err] ohmcmas the conductive nenber 12b. The end
surface thereof is cut into a rou W .face d. The resistance |ayer 12c
i s made of a pol yurethane el aston;&éa%szwshiﬁi ng a thickness of 100 [err]
and the resistivity of 1010 ohmcm It was fused by heat on that surface of
t he conductive nenber 12b which is faced to the photosensitive nenber 1

Wi t hout aif >tgegyebet ween. The formation of the round surface is effective
to decrease the ridigity of the charging blade, and therefore, even if the
fr egﬁpor t i onf thie ROdatisfibd, it iREficism thargity due 101the spak discieBgaltoes dobodelieif p and 1 satisfy
phot™3s ess theiab@veNEATE (1x1ID-HS(mAtor bamgle, E Ads DC compbrent df FRS0 Yiadd A€ enrspdnent of 1880ber
1 was conwvayip), aibP gad W or dkapleathg foligvirglrestlits: 12, the results were good. As to
the | eakage, there was no problem Wth this structure, the spark discharge

could be prevented w thout_th uoat of resistance |ayer on the end
surface of the _conduct715a) LN- As descri hed, herei nbefore, the
ridigit¥ of t h, rm—p&hh—ewf——(—he—b-l—ade Carx B eased, so that the
phot osensitive nmenber is protected from danage by the chargi ng nmenber 12.
20 When the charging ne ris de of rubber in this enbodi nent, the

surface layer of thécargitly ealemTs preferably made of resi-n{fdving a
parti ng, property relative to the i mage bearing member, since then it can be

ded®th t,
‘a“e’g'osﬁ L ed mgmbfg?r%i&efs% %‘P%@ %Pﬁge%ﬂkn&q f?‘ trhe nlabk atreftlgf‘bew&?ﬁ& cf?i?%@zrpagﬁner ?ﬂz‘ejthé S
i mge bearin e an that th owo t e I'mage i s produced.

Particul ar I>y281t)p@5w,{,gn gsin having a parting property in the foregoing
Exagpl es s 25 formed as the surface | ayer of the charging nenber with good
advant ages. iR &S irelthirging ¥lidrIshdw ilTBIgEe 3Sin bder 1B Pralént Bib iicakiab b tHeinvyRIbEt he
vol ume r e gieSghbtadehsitiva lticlind, iR rodistanlsé) RSmeférbbiy high. Silaé Been fhumyl @tirouah ekdemeéntalydihe g
menber co@ppicdn®dthatothé hiesistaneg ef e ashariglg masb err thaiire betiveenatherehdging rallerhand the
char ged. photdshesitibeolumvis pEfechbly apprptimaisly 1114 e 10Btobmtin adnsidératfog ©f the rexaction pbthé i on
when t he eodsistagierby muistreabsergtios by fhb ickearing roller endengiégh epdidecbn@®nand AC vol t ages
i's deened edisweetavhen the valtage aphlied deethe pharding relleaiesing: tiis réistancedis 460QiYep AQ vobiage,

vol t age i $eappsriments haye rdyealesthat gy §-0PreveinsAmperRs fioMssthioudhcte Yollraeisawses: A% a resylhhen
t he phot odheri; yditage iprneHsdectivento makethe chaspeon the @MR"S&V% BRabey anifogn, rﬂ"@ﬂlﬁ@@@ by
whi ch an &edexuniforn disgghgrgayesufteons from t he char ing menber to the pin hole,
with th@ resiiph aichaiging RQler WS‘(”@sae‘H@? PW@”‘I’?B’HJ@S ‘i"’“é" '?\5’9“’%%’ Wésdd T*Pﬁl"?d? ayer

because, lzhéf 3‘8 rcf‘ﬂﬂf‘g f°$e’ qu d?at?"P' 'Pa¥;'"9b at the
vol t age s\? ?n h r&? ?YGP u gh d g{ﬂt
];Lg;ngf he 9 <} s:r%lﬁlé he t ] %uensay? é‘ﬁ% é?‘v neou: ¥‘| it also
measur e de‘gﬁ' Lok bl B0 ng ?ouér%g% aCFAR%& 'e;aenhémgmm d Gork e

vol tage 5%Hfo%e§é)ofttﬁ%%ar5 P&oquﬁ?: se\éQﬁ % W Sfirfadied R is"48sidated Haf this gy*geca%g@n

i f.the chgf @b RidadieMBGire bhePEHRRME Follbrhab e didMeBtrid Y& and 8Sdhes 'aHQlebtf%stﬁﬂchdﬁJcﬁﬁt

| akger thap mdbs\ah ifAkY foSithnce RS Margel the ACcURaAt ows hfbigPine capadRadel ¢ YoQo thid @s
Vol t agesw S @udchtisd RiereinbeBil the aﬁﬁéﬂa&% Gbscr bamgi d&gacl’téhbi isAprefelaBly infalidi Ghh hé

E: Vol t ae3Rtabos R. ABOMIE bifsgtive Siatithe lottstaicahRiciidf Yheohirging merdber ksr@gar tHag that of
def i ni ti orheofientblacto bekhargedr esi stivity, the following results: R =[err] (5)
50 [ err] :The highl rasistance Byartin Whet opniadt agealtietplesn ths ichargimr merhiey @nd de phitessositive act
area bet wdawm ie et ligited igitheccaseewiiver tha lager 2h includasiacsingle daybreaschewngie figue v but it may g

t hi cknef§s bepf a multifayertstructuse. Sorgrempld. dtyiealude a layrs obivdangr AYILAN ehte lilgy contactable to

- cr oss- secthesim andradayenst LER of ethangibeer jpghing it t he hi gh resi stance layer is a
l'ayer havin f he maasuee; fer flogling it the searksqischareg pg hyai [grigpr Rimbtple, ansighesmeasure for
resi st ancé® ‘F'"Qc H@ 'I'°8 é'f""'r?i@Fﬁ At “Wet‘é‘é’]gif’g by 2Pplying & |3rger AC| Qe ce joensidersd B bl y

smal | a% &%t th E:}ﬁ é’fe %{a'E mh?f Te‘#tea‘%"ﬁrﬁé" g‘y PLQ firg 'fe%me layer
d f d ng roue!

the resi SR gﬂag }fzf AT ety agf° s 5 e 4 s OBt

t he chargl n

we dr an o a:ae fo the ede rmmeti voI
resi st anc%eila £ the

i3 'ara&glaeof o §g44n§5a£oetﬁy °§§lsié{ capaﬁ’gﬁggﬂg 3l

55 charging roller 2, in the following manner.
First, the voltage change through one full turn of the charging roller was obtained using the equivalent
circuit. Next, a salurated surface potential of the charging roller surface when the integrated number of
rolations is infinite, that is, when the image forming operation is continuously performed. Further, the
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If this is satisfied, the insufficient charging due to the spark discharge
does not occur if p and [err] Saﬁﬁfﬁﬁ 38‘%&3 above. If A= ([err] ([err]),
for exanple, E has DC conponent 3p8 nd AC conmponent of 1500 V
([ERR]) and Pis 10 W for exanple, the followng results: [err] 10 [err]

8. 44 rach %Bﬁltra{ &'the charging roliér with which the photosensitive drum cén be charged (s7amp7r§a||yf t he
thi ckne Sdutefthindd Thehdafidt, 1hé PesitlamtidRd kid YeRictradtatidd capSdity MdhbesPdt @R dURIdRSEr 4 the
char gi ngchygin@@neraagfyﬁ\bmerﬁmere deRrdl@dcharged is 3.0 mm for exanple, the
fol [owi Ng Figselb stiows &t éduivaten? cifiit ¥onftiutéd byakeahanging (cB9r 22d the phdiesemsiisedroh 1t he
c har‘g'lsngn i@l ¢heiging a2 isliowhiig Bigare 48, Héra, for e ipurbase f deten Simulation| teeakibey Biglvy 6t he
pi n hol esiradiatiom ¢heprhsittanse pisthé photosehsitive drévh end e clsrgarstagting yollage bfcnenptotpsdmsitive. | t
has beendrénoterttk ¢hangivg giferexgatairen intrdcsoubly t he applicants that the resistance of
t he char gi IngFigue 202€1.582 ar eleetiopjatisedapasibnandresistdnea ofi theyphoteseneitivecdiem fl i the nip
phot oserrsftion\@. 82 ar ¢lectrpyialic cprepityyand e existenge of (re Tharging rofles 2, 3t thehpip:j AP is a
consi #erdherpiae rasstapacEt i dhecapplisd veliage [aed Beis arpoten Qﬁ%@cﬁyetr‘ﬁﬁ"é'fwg'&%w?’pt i on
by the cwé?cg Ag,the GF%?“"Eﬁ?d@P" Hhe l"?’i‘ 9 thecabptosepijye idf“f“o"‘r*P”s We e PC "9\%@ t°t he
vol t age ! qing rollgr i H@d % h%‘PseﬁsoWP H@'“‘t having {hg syriape, pptantial of O pp

escn

AC vol t d ”lsﬁ‘éce 8"

one P et S :??TFE abﬁ@;::d

effec ' ve%ru Fa a‘éha(? rlc;ll%r EQF%’ 'gclg?e 5"

ﬁgﬂgor‘ﬁ%p g’“ o oty %ﬁr {5 g,"rif ggarﬁgﬁoma aﬁeag The
ing roller' r nt

i nsi de |éﬂ'¥ QL ES/2f; ig'l:?bgrertp stﬁJtm?e r\@&iﬁe&rﬁ o Bifar gngug%lpags fﬁ’%% t he

voliun®, rgs hﬁft& réltﬁevtmefre quitsd tor 1) mroegrhloab ifitunt.Ne outer layer 2c
(the hi gh Agshisiiansofioh 3y &) chéig sa!geet REbdS hdt & ttimb NE i Wi théx BarEculE pbriksa Ni P
porti on 4ppio&Bned thé AP fdrMd ISbiwebRINg lphddsensitiledrin tand M€ cHarprg rdlled 15y thadttiocRdndanel Y
equal t odischage @EtsSTHRNE® t( jsewhoh tRMpalticddr pbitien Gépats feonl fy @ip, antiltedisdhlrge entis.er

| ayer 2cDdiagthia pbridhe switch Swris cosidestt itometgosedand. si mul t aneously, it also 35
acqui pes afMhedisebdrgeosdriatat the oippertion after thes charging sallbrt 2 rotatee thicGgle onertemn &t thétirosasgh t he
char gi ngPuriad the perind sepBséhtatbyitns s pethe pharding rolisyRiis avdydrordhe nipisa thatherdisskarasf t he
char gi ngdos$ nat leecup st sylemSy isi apenod; Ruingwthis pefiddiriha gleettc chiatgeiag incthe sepaeierns G2hat
this is denaesdy dsehargecthivgiicthe ¢sisieneg i This meqes trtaihe)ichrioindotofias 2 heigg bpra
di el ect rQ'Q,c“'F%l'y éha'%ﬁﬁds alpaisalydischaioed tycthe l9akeer pidhe elyaw ‘E‘@‘ is, 49 redidyel hYER is; f

t he r€°5|'§'f‘ i S Iar e the AC current fl ows through the ca aci tance C
To do thislf aaPé‘;"t "“e 'sn?é‘ eﬁl?! ed iguring ﬂ'ﬁﬁ%‘& rqllerrp “15:7”9

capaci t aﬂ% h't"‘? ° 13{% ?I "ggv'ﬁé‘r"% es Zr 'scl’(}

effectiv ?rbafter rng‘ﬁd e su ace entr 068 nogretumgto r ger

0l on e hes
than 5;' rd 35' g%é% in Ier ?I;E\é ecgml ?hrr Jeh&e
contact ‘E tQ@; 55‘%25% QrPﬂ gruﬂ i 6r 'm‘é% &r,(y 43 Not
' ' m t ed f%EeTﬁ‘eﬁe?@re uﬁa thb b SERE g cee AVl S A in
gur e Spg 4 oldENC él& @o rswhidid! thd & a%\fﬁrrolﬁ EdCthé! potosér rQﬁrveem Spacdd

I nwdesapan bRV o ¥IcaN Nan@ Ehordi¥rd, B! cRirgirg Weal Hak £ wiRMVWiniRA § gﬂ‘t%ﬂas #Hamipm and
~a laygy ferimel B&twéun R &h@d’gmﬁ wnGreihd B iphdiskensttive drim! e VER 36N £3 aﬂ'&le birdd@nW t h
t he spardgsicibig wagligidly Bmall iCeehphrgd @it 86 §ip fwidti, Bnd Bér&fore atnd] cliakyhg a3 oRsideddd
r educi ngastobiag aquar-toiteinipt mess of the charging by applying a |arger AC
current, afie voltageVdeppliel tottHeechargisg ®llawben tx0ds dxressell echliogst at i ¢ capacity of
the charging roller at the nip is preferably nore limted. so
There#ore, the material of the outside |ayer 2c of the charging roller was
further investigatedE1BERIEAI RqV@{o)I®_materi al, the surf@ ? potential of
the charging roller decre®des @2adually with the rotatidn'af the roller
and finally, the photosen3|t|ve drun1can not be charged to the
predetern1 ed vo ul at o e in the surf
pot entd ol Vot 1 1o fiey “@? S wgrﬁ 8 sl ‘g e BRI PRE R AR
range of the r QP8P BiLaAnSL by f @ E?f? gfﬁFV@r bty of the outer I|ayer
2c of the 55 charging roller 2, in the follow ng manner. First, the
vol t age change through one full turn of the charging roller was obtained
usi nggt he equivalent circuit. Next, a saturated surface potential of the
charging roller surface when the integrated nunber of rotations is
infinite, that is, when the inmage form ng operation is continuously
- performed. Further, the 13
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EP O 308 185 Bl surface potential of the charging roller with which the
phot osensitive drum can be charged is enpirically determ ned. Thereafter,
the resi stance and the el ectrostatﬁpcoﬁofp iq1y ranges of the outside |ayer
2c of the charging roller satisfying the above are determ ned. Figure 20
shows an equj teQl Lt G i fated by the charging roller 2 and the
phot osensi t%%wggd&n%f%bg%'@r?'&gag't?a%'?ng roller 2 shown in Figure 3. Here,
for the purpose of better sinulation than the Figure 6 sinulation, the
resistance of the RReEDPsER}i tipe2(EvoEapdyRie)char grt piefLippy vol tage of

t he *phaog osensi ti ve—drum-to-t h{v.chax_gi_ng_t_ou_er_ are i eRpcrpUNt . I n
Figure 20, Cl, R2 arRleRR2ctrostaticctapacity and resgsiRrRpce Of the

phot osensitive drum1l at the nip portion; C2, R2 are electrostatic capacity
and the resistance of the charging roller 2 at the nip; R3.is(a0}0
charging resistance; El1 is the applied voltage; and E2 is a potenti al

di fference betwheret he charging roller surface and the drum surface when
the charging of the photosensitive drumstarts when the DC voltage to the
charging roller is gradualRy+RAtEeased, the photosensitive drum having the
surface potential ¥f =0~V —ThiZ 135 The instance when the discharge fromthe
roller to the drum start §CV4R&)RM2current at this time is nearly equal to
zero, dhd therefore, the voltage drop by the roller itself is not produced.
Thus, E2 can,be deened -as the char rL [ e.
In'F qure, agnS TR ot fugy SRS oy lblel i bReSRE b BEIEINL T
to the charging roller 2,°Sis a switch which is closed when a particul ar
porf’t_@-gr}&ﬁf t he peri pher]}/ of the charging roller cones to tEe ni p, ang is
opene en it r r t i Fi t change in the
sur face potentl}gfé]@'féf%e [Ba‘r@sz;g?’m I e%@ﬁ#?‘%‘?’oﬁ t he gﬂgi val ent
circuit of Fi gurgy (EI‘: 2) .R1I his Fi gurel.i l@ir] is yHER e’?%qlﬁi red
for the charging roller to pass rough the 10 Aip, and[err] is the tine
requires for the charging roller to rotate through one f.ullutju’rn. A
particular portion of the charging roller is noted, and the time to i s when
the particular portionpgirpches the nip formed between the photosensitive
drum and t he chagf gi ng—toltler—by—-the rotation, and the discharge starts. The
tinme [err] is when thegiagdzyigz portion departs fromthe nip, and the

di schar®8e ends. During this period, the switch Swis considered to be

cl osed. 25 The di scharge starts at the nip portion after the charging
roller 2 rotates through one turn at the tinme t2. During the period
represented by [¥r¥]—t+e charging roller 2 is away fromthe nip so that

t he di scharge does n®2@cur, the switch Swis opened. During this period,
the el édtric charge [err] in the capacitance C2 attenuates by discharge

t hrough t he .an | Snel RN h r Qi (= [
been el ecte?]lja‘gé?, i%\?ﬁ%?& ‘alrgi;'gerﬁlgét ri \Zbg%c{g)a/& ﬁes’g‘ﬁéggéﬂ'bﬂg‘aﬁ%% ﬁ%{ésé’ﬁ'?gh‘gy (% The
Cugrent, tNafe ktacd bbfonlidt of 1! eHargfnd 318t the 1R whénRBHRRN crsidéred’dbpatbd fdnEthe
chargi ng hplid iRdicated by AFRAIEINS invFiglkesmbhar ged during the charging roller rotates
t hrough one Asriihe dab@wivepd 1ha gEmbé2 of1Btktivh @Nths BRrghiy rBllePB tirkhitsDthe Filk® vaRBR G, DGkt
rol | er antheditiehertfe Padiichidepartd M6 QIFEIS expisseed abYollowst ch t he surface potential of
the portion E1 is El -V2. However, as shown in Figure 21, if there is a
resi dual charge whén the portion reaches the nip after one full t1 rn, and

t he suréace pdig@tElale S IRt returc2o 394 IelSd | t@2rdlgl i s
accunmul ated o %@%‘anﬂr@i er tdlrmxghE(I?thl%)eg%n Sét I X d R2Q2 spibsequent
rotations, and—t+heretore—the—vottage—2—apptied—totie Thargimg 1ol |l er

i medi ately before the nip incyeases @ aduyaldfx-thdlelore, the surface
potential V1 of the photosensitive dwB2lecrenseRdfFddlual ly. Strictly
speaki f§, the electric discharge occurs where the charging +d1%r and the
phot osensi tive dr Lg?_i tﬂh&ﬁ)_%aart with a small clearance, and therefore,
the charging area has €WWCRR WM ch is slightly large than the nip 40
formed between the charging roller and the photosensitive drum- However,

such a gmal |, ¢ rgn - (1804 S thS J b | doGe tq¥ati - @5, ed
Ml |y HGRIANGE- b1 E:ééégzdtesth \WEdd '%’;E&H"X b ¥ dbSeUq¥ uﬁﬁ?%@@é Qﬁm}ﬂ h

Wi th The fiadd with ShddotHblc fAbEm thd Kurrbcd HoBhfaPorAhe BhotoSenSHRRH idwdy€! N9

equal 10 Yd¥er Manthe sitce\Ble 1-Ve) AR bhfthglrolef BYeEChar ging roller when t "= 0
is expressed as follows: 46 [err] (9) [err] 50
[-err]: initial voltage of the charging roller which is a voltage of the

charging roller when the previous charglg is retained before the rotation of
the charging roller starts. 55 14



EP 0 308 185 B1 The voltage of the charging roller at the nip is: [err] 5

[err] (10) 10 where [err] r he vol tage of the charging

roll er when the portion consi dergé%lé&§é§P1 i ntroduced into the nip after

it is once departed fromthe nip, is: 20 [err] [err] 25

(11) [err] rp@s 2] sihs[tR) édse FherdehabEsNitaildiRof e fridb(sRitabd)isiacs Pbtbritial, (E1-I2

vol t age (R =) aethe RAdrghg @iier G laRbr BidANE aSsolufedtalué biythé gotédlial dieRve EXbebdiden s ( 9)

( 10) ancthérgitg rolidrhedriadradh@i® ghofossnsitvaldraf suriac ireA gl dherge of ine phadsedshies e
Qﬁ h estgpter Thisamsacohatititerssidlancs ardicthaslbardstdtic capatityeof £ outsidglayes 2¢ nthhe eliaggthgby  a

chai sl iroller ara sificipot to ndde elekyricicbarget frogn thasharging eoller to the phalosbrsitive@rumot at i on of

t he char gi When thie| seturated suridce rpoteatial pfhibe fchauging roddrtiaitpebg aeasyred tin B*psﬂmemne thehen

t he por tahotsedeiyardrum isheontifupuslyi ehagrgh rand dhedpientisl dherasigt tha Position erhele 4 e9

[err] [eqo@de@g departs the nip, and the measurements are plotted on a graph of potential vs. time. The

Co %@ gragually pacjes the fing) potqritigly gnd agymptatig fine.is geferminge &g 'Q‘P\ a%t'sateqn@taﬂaq't S

repr e¥e @“S?/'stpf?é'd%beWb‘h%Eﬁ?é‘i PALN (18) asfoloWS)  The chain lines with two

dot s |nﬂ# a% g ha$§e in the surface potential of the photosensitive

drum THFY %P'Tﬁ%@ mer than the surface potential (E1-V2) of the

char gi ng roIIer by E2. EP O 308 185 Bl Figure 21 shows the case where

the ahsol ute V%2 Lm=®f—the final (saturated) surface potential (EL-V2- (n

=[err])) of the charglng roIIer S Iarger than the absol ute val ue of the

potential dif en th rging roller surfacgza gi t he
phot osen5|t| aEgeEMekbex bﬂposeﬁﬁ%ive drum
starts Thi s ans that e re3| and the elec¥rostatic capacity of

wiside |ayer 2c of the chargiga g 5 | | egqpag¢ pufficient to nove
eI ectric charge fromthe charblﬁg—rgt:‘geﬁxp Xfrhﬁ"@'ﬁb‘t sensitive drum Wen
the saturated surface potential of the charging roll'er is to be neasured in
experinents, the photosensitive drumis continuously charged, and the
potential thereof at{Rherppeiti on where a portion considered departs the
nip, &nd the n%aﬁuremancz)mnzm otted on a graph of potential vs. tine. The
potential gradually reaches the final potenti.al, and asynptotic line is

determ ned as the saturated potenti al .
As an example, the applied voltage E1 = -1300 V, the resistance R1 of the photosensitive drum at the

nip is 4.00x10'2 ohm, and the electrostatic capacity C1 = 3.10x10~%° F.
30 The times t, &> are obtained by the following through actual measurements.

t1 = (nip width)/(peripheral speed of the charging roller) = 1 (mm)/22 (mm/s) = 4.54 x 102 (s)
t2 = rotational period of the charging roller = (circumferential length of the charging roller)/(peripheral
speed of the charging roller) = 12 (mm) x #/22 (mm/s) = 1.71 {s)

The potential difference E2 between the charging roller surface and the photosensitive drum surface

when the charging of the photosensitive drum starts was measured as -560 V (= E2). The photosensitive

o member was an OPC photosensitive member. The voltage is dependent on the polarity of the applied
&_,f voltage and the slecirostatic capacity of the photosensitive member.

40 With the above-described conditions, the ranges of the resistance R2 and the electrostatic capacity to
satisfy that the surface potential of the charging roller is not less than E2 which is the potential difference
between the roller surface and the drum surface at the time of the charge start, when the charging roller is
continuously operated and is rotated through infinite turns, can be introduced from the above equation (12).
The result of calculation is shown in Figure 22.

45 In Figure 22, "o" designates the resistance R2 and the capacitance C2 with which the voltage difference
(E1-V2) is larger than the voltage E2, and "x" designates the resistance R2 and the capacitance C2 with
which the voitage difference (E1-V2) is smaller than the voltage E2.

As will be apparent from this Figure, the voltage (E1-V2) is larger than the voltage E2 if the following is
satisfied: ' ' '

50 1) When C2 2 1072 (F), R2 £ 105 (chm)

2) When 10~2' (F) > C2 2 10™® (F),R2 < 10'2 (ohm)
3) When G2 < 10™° (F), R2 £ 10*/G2
The volume resistivity o when | = 100 um is introduced from the above equation (7), as follows:

56 p > 8.44x1072 x (100x1078)" = 8.44x102 (ohm.m)  (14)

The resistance R2 of the nip portion when the outside layer 2c has the volume resistivity satisfying the
above considering that the resistance of the layer behind the high resistance layer is sufficiently smaller
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10 Thé range is provided fromthe above equation (12) as follows. [err]
[err] [err] 20 [err] As an exanpl ied voltage E1 = -1300 V, the
‘resistance Rl of the phot osensiti%@éﬁ%n@gg% he nip is 4.00X[err] ohm and
the electrostatic capacity ClL = 3.10x[err] F. 30 The tines t, t2 are

obt ai ned  {yn inft@r e higR WsiBBinck Uy ELIEH tRedidie! it is RERMIIMRILISobtdindd be folldwst P
w dt h)/ (peripheral speed of the charging roller) =1 (nmm/22 (mis) = 4.54

X [err] (S) [err]= rotational period Qf, the éﬁt L,ging roller =
(cifcunferenti al Ieng&h _of e gpalrgi i§ rol ?Fg peri pheral speed of the
cha&’g?ng roller) = 127°(m) IIerr]lnzzr(1 s) 3z 1.71 (s) 35 The potenti al
difference E2 between the charging roller surface and the photosensitive
drum surface when the chargi ng of the photosensitive drumstarts was

measur ed asri- 56@diys ¢fthefiside offhe sysiaestlaveensi ti ve nmenber was an OPC

phot osensi ti2ve fdppethe ralige vol t age i s dependent on the polarity of the

appl i ed®vol $agenB§tt he el ectrostatic capacity of the photosensitive
nenber. 40 b~ lepgthotithedoliehoye- descri bed conditions, the ranges of the

resi stance FROMAWHRL4| ectrostatic capacity to satisfy that the surface
potential of the charging roller is not |ess than E2 which is the potenti al
differqgce bet ween t he roIIer_sur‘{] ce vTand the drum surface at the tine of
the charge start, wh t)he char%_ri §‘1rQ) | er is continuously operated and is
rotated through infi et S be, 1.4 roduced fromthe above equation
(12). The result of cal cul gé?‘o’ﬁ fgﬂ]s’ﬁow{min Figure 22. 45 In Figure 22,
"0" designates the resistance R2 d the capaci,l_;1ir’59«'7=6 gé,m.tj] whi ch the

volit agepdi fference (El- \Q)JFéS | ar ger__t han t,?e voltage F2 —_and "x"
designates the resistance age apacitance (+8th which the voltage
difference (El -V2) is smaller than the voltage E2. As will be apparent
fromthis Figure, the voltage (El -V2) is larger than the voltage E2 if the
following is satisfied: 503,871} ¥§&n Skm) lerr] [err] (F), R2 [err] [err]
(ohm 2 When [err] (F) > QJerr] (F), [err] (ohm) 3) When C2 < [err]
(F), R2[err] The volune resistivity p when | =100 [err]is introduced from
t he above eci’i!'a’@iOf?nf“{"Yﬂ? reguitsi(] (P)Apd (3). 4% m’we9f%?@ﬂ%f®ﬁkf'%@sﬁ°ﬂM[err])] err] =
8. 44x[err] HOMenGR210(*14). The resistance R2 of the nip portion when the
outside layer 2c has the volune resistivity satisfying the above

consi dePi ng3EHatl O TR&T W@ of the |ayer behind the high resistance

l ayer is sufficienthy snaller, 16 EP 0 308 185 Bl than that of the high
%’Mpﬁ%néz’f@ﬁ (_)er(b,' it

resi stance is negligible small, is obtained as
follows.: [ blanradius of the inside of the surface | ayer
[err]: radlg'é-"rs’l Béz?c{hh%ﬂ%%%ﬁgr](omo [err]: nip wwdth [err]: | engt h of
the rolTer 5'Vibh @9Uaoo, (14) , 15 8. 44x[ err]
[err] [err] 20 [err] [err]
3.87 x 10? (ohm) < R2 < 10%/C2
40 Next, as for the cellulose acetate having a thickness of 25 um which is in the "o" zone in Figure 22 (R2

= 1.14x10' ohm, C2 = 3.89x10~%), used for the outside layer 2¢c of the charging roller 2, the following
resulls are obtained. When the photosensitive drum 1 is continuously rotated with E1 = -1300 V, and the
saturated potential is measured as -380 V which is substantially coincident with the surface potential of -378
V of the photosensitive drum obtained by the equation (12). This probes that the equivalent circuit is
45 comected. In the equivalent circuit, the voltage E1 is a DC voltage, but when a vibratory voltage is
considered, the voitage E1 is an effective value thereof.
Even when a pin hole was produced on the photosensitive drum, the leak does not occur, and uniform
and stabilized charging and images were obtained.
In the description, the charging member has been in the form of a roller, but as shown in Figure 23, the
s0 outside layer 2c (the high resistance layer) of the charging roller 2 is in the form of a belt. With this
structure, the time for the residual charge in the outside layer 2¢ to dissipate is made longer, so that the
recovery of the charging power is promoted. As a result, the resistance of the material of the outside layer
2c is allowed to be further larger, thus providing a wider latitude of material selection. Further, if it is in the
form of a belt, the charging width is made larger to ensure the charging. .
55 As shown in Figure 24, the inside layer 2b of the charging roller may be a hollow honeycomb shape or
sponge-like shape. In this case, it is possible to easyly obtain a relatively wide nip width, and therefore, the
advantages provided by the belt form can be provided.
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= 3.87 x 102 (ohm) 25 Therefore, fromthe results (1), (2) and (3), the
range of the resistance R2 is as ‘t:, I:{og 'Bi) VWen [err] 30 [err] 5) Wen
[err] (F) > [err] (F), 3.87 x [eFP \rﬁ? [err] (ohm 35 6) Wien C2 <
[err] (F), 3.87 x [err] (ohm < R2 [err] 40 Next, as for the cellul ose
acet at e havideregbirgltosdipRA hasteort Madetiith kne\Mi 1ol having dh $301 1 B gD oxhriipld; b@UT €
22 (R2 Sn heldes[ophigh q@iityimdgsd formatioR.INd @i hidld havidg @@ afedlof 0.00 dwd @i1Gen k@Y @km)2C  Of
t he charigiong contldered. A2 wilk Hacundierdtdoa)ih thi caskSthb insquaticd (§)ld épdsdd ad/biRwst he
phot osensitive drum1 is continuously rotated with E1 = -1300 V, and the
‘sat UTat et pBxENx10297R ehmedsur ed as - 380 V which is substantially coincident
with the surface potential of -378 V of the photosensitive drum obtai ned by
t he equat i brihg fohoingidaseripfionotbe golariyaef thetrxtepnghiiotiagh et negitive, Hut thp sarpdesaiplicact ed.
In the @WB‘M&!%@“@W%ﬁh?VO"@WeSDQ?I’"Y% e E1 is a DC voltage, but when a
vi bratory T/'Eﬂ R g "F'E"edﬂﬁﬁ'ﬂﬂlebllﬁrf@ﬂ""‘“{eh@ 9 OP§ photgspnsitiye gigmagr¢ the, ghotpsgngitive
t her edfr . mampe argorph °Hs ﬂkﬂ%”vﬁi@“' BHQ'J%&'G 8 bq yhed. ﬂﬁ%?‘&?é‘@ﬂ?\"‘(q MRS §AP t he
| eak doe'@"ﬂ%?“l?dﬁ’ﬂ‘r“d apaitior Shegf- char

obt ai neqwrh PG ngf%rf o Trda'te H%F’lj Ly ??e%arneﬂ'ag" e Ty FHFIR of o
roller

‘ r in t re rcr)t uEventnoS .@E wnl

reSIS ? '11 éﬁp Ilzguéuﬁgé{e’aéﬁ q’ (lot Injpemtb E a ed mmth
fln b ffﬁ\ gt Jaecﬁ T o

d' SS' pa dtﬁereférerméjﬁo on%Pth ber i po""er I'S
pronote G i postiv th tifo fhérbor LAY Ehafdbd Fsh:?r‘-arH@J é%ﬁfbrﬁn'ly P&rthtah%&uﬁmé eflfRgidg@Y er
2c i's almwed répRatbty dpefalel Sho LRIgME bower Bitfe Ha@Mb FekHd can Md Mffaibedl | t ude 0

%r]hﬁl S QL thb Qiventioh! Thid1 Béen defcnb&d Wit teferdnBe 1ol 816 FnRfured dilobed ek, @Namet NY

| Sconfel@ td tAé Gatdils Is6t 161ASAAl Ghid dpplicaiivANginfaded W cover sudmbEdifRidns o dharges & 24,

the i NSi &y domy ethiR e 6dopé brahaCHiRVBG BigimsO0! | er may be a hol | ow honeyconb shape
or sponge-like shape. In this case, it is possible to easyly obtain a
relati veCwimsi de nip width, and therefore, the advantages provided by the
belt #orm can be provided. 17 EP O 308 185 Bl The foregoing description
has beenl-nédbarging dsvice for pharging@l reoving riember 41 tlvecchargéd, Qonfpew% as an exanpl e,
- but in the caghargng WP@HZHB'Z'AW“@?““P iatie nemberg(d) torbe chasgedpiorchergd aaidhmembeg (Vhe
area of 0.@% [err] (0.1 nmx O. rmjlstobecon5|dered As will be
under st ood, |’ﬂ°af‘M fqggg@vmq hé’b'?fﬁ@ EﬁgP'otPP % o Realam 'édééél‘”ﬁ'gh B dpet Iggasthans
[err]®n t I‘i’écef rt ?'ﬂ(qd?fﬁ%c‘,”rhic a h? W“?f ?r 5 pimg V?ﬁ%‘a &Svf'br'ﬂ'ar °?H§? t“?ge

was negat i \W?"a 8%'“ S {3he Sas

vol tage i S F&gm‘ib dt ?: 5(2% b % Ve ﬁr u'&DC
hOt OSEHSI eco &, an aroun OI" [ VB er co eme &OUS

P ’the J er r l\elgcﬁ E rst

silicgn or cQ du e phot 08ensi ¢ ve rre

not I|mte eformo m)but may belntheformof a belt or sheet

The nmenbgr pt 9evf3€ aebRdifge disim ”ptwhbﬂeﬂ‘ thé dagaliafivaCroRBALL SL TS | dhbrYi gﬁg %Hﬂe(z) iand
an insul at |smgtapjﬁawrgnqmgrtm,a\merwmfch%,sghggtﬁ&hy tive layer can be used

descri bed in the foregoing, according to the present invention, in the

char gisngs.d avoharginy\Bsice ko chalfing bmdving ri@mBé (1YRAIESchargét) bdn@sing: t h the vol tage is
cont act ed to dénagingmelnen2)tie chreactrigas the thetmberIBItd oy chargbrkto ehedgethé\diemiben @);laed k age
current fromméses (Ehor goplying ribratont Witdgedo the taegingtn@atzg2)c har ged i s prevent ed,
and t her ef or eyheteimesajgocheiging gwansofRl ncuved s stifage ieletide cantactniater (Achiducamtictinglas o,

it is possichitast pprtion ofhtbe memberr (1), ;ndh dhecérpadijalive ireactebrar o exdid Lahprbing megns @hiist her |
when the cleshstantielly srealierdhan éis phspieresiglancy- oper at ed, the chargi ng power of the
chargi ng nmeans can be maintai ned. 20 Wil e the invention has been
descri bell i PHIPGHYIcR fi¥ Ehapgingiaipeviog Mampber (B 4o b chapefs BIAHEIRG n, it i s not
confined to t&9y ?’155(2) f°‘?"l§f"lg Ho &y 9f"ﬁ?"§°% "QE%PPB?{QG]"QG MEPRALRRY t o cover

Ita
stk m)dl i Ca$r?:§h sal chargmg eans es a high resis ance conpact Iayerp &e) a(t) ; oei\r v];hglel ltOWI N9

cl ai is contacted to the member (1) o be charged and the following condition is satisfied:
e 1 > E%(0.1x1073}2/P (ohm.m2)
55 where e is a volume resistivity (ohm.m) of the high resistance contact layer, £ is a thickness (m) of the

high resistance contact layer (2c), E is the voltage (V) applied by said voltage applying means (E), P is
a capacity (W) of a voltage source (V) of said voltage applying means.
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CI aims 25 1. A charg| ng device for chargi ng a novi ng nmenbe

charged, conprisi'ng: charging means (2) for contacting to th mwi"" m”“m
"be charged, to charge said nenigprg §d9 igsagd neans (E) for. applyin

vi bratory vol tage, the peak-to-peak magnitude of which is not |ess than 30
twice a threshold voltage which corresponds to the m ni.nrum DC vol t age whi ch
woul d calhedoregeingrdesciblios hasirdes madd yith the bje heidbavige dn arka efgphiat anexaniple, bitar gi ng
means i Hy caspieb high aualityjimagstfermgliangthernpiarhsle (hayingtherpried 9fed:003 mafr(@1 manb i mmla), a
condudy e cpngigleed. (Asiyll kerupdersioadnie thigease.tiaifrapation (R is pxpressechastfoliowgier (2¢)
around the conductive Iayer (2b), contactable to the nenber (1) to be

chaf g@d > ?f(@"@Bn?zé{’c@ T8er (2c) conprising a dielectric | ayer havi ng a
vol ume re |st|V|t

A dev g e yeling desglol %Jgﬁnpz'ag;tyﬁnﬁz P et PR 8 SR b
or? R AL g;[to%]%ﬂvet Rl dsabalaRls
n mb not

char gi*f% 'es ve %&ﬂ
t he;oe of a mc%h&g oggeYénfﬁﬁw oft8o

*

chai 9qifiad 8 Holtbr of drum gy, EAchn HoAEE 4 el §shéeR Nt e e mener (1)

be char W théinifel & 66 criatfed ERHR Gihnitddlto: thé PribtddBRR &\g)thrOJnd%ﬁF?Asmbﬁﬁ dRun¥ hétr at ory
vol t aG8vidglnd Hdtoestitied 1Bbr BRBRUsé?) ; Wherein said charging means (2) includes
a surfacss aasatbee il th6 16r6Yding Cdccdrag fo the Blosdn® invénBoH, @Cthé BigrgngCitAGherdi®thei ON Of
t héssmendging mbhns supplick thCiaP acitab@lis ventacreaab amc medber I8ibd chbrgsiongerioeans (2) -
| s 45 charging; Wizs loskage abriept tediathk adharhih@ ineliisSto dleTmembes 36 $é aleeged igl preventahaangi Ng
devi cahefefare, dieanogriharge portiap\of thg memibirds ndt bjodeeed.be char ged, conprising: charging
nmeans ( 2Alsd, @ris possiblecthatrigp thembdndo bre ghregedtis chireged haifarald. Futherhwiegdhet ¢hargingber
ang neneans if Epedterdly eporatedi theycharging| roweyeof the chasging roéans eanrhg maintained. 50 -

whetei n Whiledthe Hzyeation diatrbegnsdesarioed with uigferanca i thghstiugtures diselesed deming iitis netyer
(2c) &enfigegytgrthe dataiinigel ferth anditys arpligatien i dntandeq tocoype fysdmadiigatipns %éhaé‘ﬁ%?rijed

and_t R&Y1eRNe yilmYe evraPtihoRiqnaglims i ed: [err] 55 where e is a vol unme
resistj V|ty (ohmm of the high resistance contact |ayer, [err] is a

th|ck dyms (m of the high reS|stance contact Iayer (2c) E is the vol tage

(V) aplp A%gla Ita ynllen of capacity (W of a

vol tage 56 'ﬁé"gm df°¥ WAy gthan J@% o R
* '%1‘ oregor (?escrl p as ggeen e t

hol e haV' ngnéﬂs ® % aBE,ly.Elg b Gbfalon® b%s% %Wt@-peéﬂ%aghﬁd& Bewiiasie n&flesg'tﬁﬂﬂ

quadyl 1Y (WidROL trébhoiB voitide WlRE dBlélpBiRis Bo MY inftindnl ® VR OknIdh. Wolla Ba¥8s tHg. 1 nm

X 0.1 Minovablelnibribr @GP DE s@dﬁd agﬁileﬂﬁtdthe BRrgiiyRasd @pd, in this case, the

i nequat i oN whegein! SidECRGRAG FRENAD) EAMPIiNSE cdre mbbér](2d).a EdiGuctiver 18@P (M Paround

descri pt theRoretritmbe) bkl d ontabiflayeh@c)exduad tha lcondattivagper (@ coredgtible \(ethe ainbdrhe

same des(p toiel chargad) el c@Btadt aybiec)Casprisitg ardisldciie layal Hasigea vauneossidtivitydargerhe

phodsos enthad thatsof the rcbreductive fagertd).i m ted to t he OPC phot osensitive nenber, and

t he photosensitive 10 nmenber made of anorphous silicon or seleniumor the

| i ke danAbdevigs adeordiigetopdidimok evtwisin the cxpavitaive ireactanse 4fjthe chargingomeans ®bism of

drum but subgipntiglly smralleriikantiigraimistregistanee thexgef. sheet . The menber to be charged is

not limted to the photosensitive nenber, and an insul ating drum not havi ng

t he®phbt HSBaIEIng dayise fox charoingameying, egmbper Wsm(?éﬂ?i’qeﬁéﬂmi’?ﬁ'tghe f or egoj ng,

accor di ng tCBa'9'H “%i’@é i °P'H%F8'PR‘P<?}‘F m?”g’g‘ ﬁem H@WP&'@ 'Wﬁ'&’%"eﬁ‘h the 15
¥

rm

o, s ‘%E;mt e gﬁr g‘rg{zv@ai;“"%“%téf@g

meaps to
no- charge portion J?r ah‘t&go% S not produced ‘Also, it is possible that

the mebRrndQn Eevﬁg%gﬁaqgnngsa &Mg%@é}tbﬁﬂ ftgrbgtﬁ/argeﬁ%tngﬁsrl . when the charging
nmeans is recﬂé‘fﬂi %) anQﬁ%r%Brﬁé&mgttG% st B%el&ﬁ%&%’ d t& haFda%eQK@ﬁtﬂt dgy means can
be mai nt ai ngg for applyfidiahBitdgb & dalBRbh@Mmelids Deen described w th reference
to ghe str umbwrnas‘a.adshaglh@&eshsharmuaes b high FesiRiiceGaRidt ROSH (2 af Aporibatvibe set
forth ang@ chitbcedap el nesaible0() to Be chdrgarnd teGolR@ME Eonditicris BAIGAek cat i ons or
changes as

e & > E%(0.1x1073%/P (ohm.m?)

85 where e is a volume resistivity (ohm.m) of the high resistance contact layer, £ is a thickness (m) of the

high rasistance contact layer (2¢), E is the voltage (V) applied by said voltage applying means (E), P is
a capacity (W) of a voltage source (V) of said voltage applying means.
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may come wWithin the scope of the following clains. Cains 2
devi ce for charging a noving rrenbng?bé%aa‘%%%e char ged, corrpflm‘!lmmj !ﬁ ull
means (2) for contacting to the el ( 0 be charged, to <« S&

menber (1); and neans (E) for applying a vibratory voltage, the

peak- t 0- pgaka §RBELdcbrdRg & clalh b Gerbin, thdfosittas Rb BEdAid3Rarging MdnS Bt stnig BUvRSH Sdidl
vol tage Whi cRarGiRg hR&R0&HAShE theliBs (1) B B3 BRalded \4d ErROAcHbuEE cifauitaficeC 0219L sdid1e
novabl e menmhfsgicg hedn® (dpeatieipar ged 1f applied to the charging means (2),
wheyein said charging neans (2) conprises a core nenber (2a), a conductive
| ay&T (2b) dEBVR.IPHE2jcore menber, and a contact |ayer (2c) around the
conductive | ayer (2b), contactable to the nenber (1) to be charged, the
contact |ayer @9 conprising a dielectric |ayer having a vol une
resistivity larger 35 than that of the conductive layer (2b). 2. A
device according to C|2Iﬁ1l, wherein the capacitative reactance of the
char gi 1§ nmeans (2). Bpptam)i ally snmaller than the ohm c resistance
thereof. 40 3. A charglng device for charging a noving nmenber (1) to be
charged, conprising: charging neans (2) for contacting to the nenber (1) to

be charged to Ear e the rrenber and means, (E) for apphying i bratory
vol tage to t he er.el Ej}agm)ggp p(2§—7€%l udes
a surfdcte di etelct Rl R3ont act T 2c) f tactl ng a cghtact p% on of

t he menber (1), and the capam tatl ve react e of gaid, . 5hgy i ng means (2)
is 45 substantially smaller thah its ogiggenpgxeaﬁfﬁ;j. A chargi ng
devi ce for charging a noving nenber (1) to De Charged rising: charging
means (#) for contacting to the member to be charged to charge the nenber;
and means (E) for applying a voltage to said charging means; 50

wherein said chargi ng_naggaG¢) i ncludes a high resistance contact |ayer
(2c) at a porti ok \Tmer_mtiﬁ‘r‘hgnt acted to the nenber (1) to be charged,
and the foll ow ng con |t|on |s satisfied: [err] 55 where e is a volune
resistizgity (ohmm of the high resistance contact |ayer, [err] is a

- thickness (rjhefEttVag-lis )b sateaipdvaiirnoet saisheharging mg r(2)(l§1c«?avﬂtaue(vﬁ prplieddp seide
(V) appl i ed dhgrgingmgang i Glge thasiertyosiats mmofcﬁmemer@)ebea‘vaeww Rifis &
vol t age sourresstaneg of gje @Qi'ibefqbtlf’lbaﬁ*@"@ﬁﬁ‘ltﬁ & rmeans. 5. A device

accordlag\g tot Cl(gld@rpg wher |n thgeﬁéey st ance R2 02»sa| d charging neans at a
bet 55 ¢ S h th
e b Mok oL g 1o B TR e B 23 ol "
[err] where 10 |s resho vo wlj;u(:?\ olre sl errnrn] e[5 ]r Wﬁ h%v% lLl%
o] P e R s,
el ectfostﬂtlf %g%&aoﬁ ng% %ﬁe‘; BEihe &hL)em tf'?e #ﬁ&n @Q&éﬁaséoﬂm by (23] 1P @ didleckie 2

resistance ﬁrth a&t&w@‘#‘ea&th% QP i Enaldity e @ smaliérShdnl the™ oftniits dt h
of the ni p)/,@g}ggnw gestl speed of said charging nmeans ( [err] =

- (peri pheral length of said charging means (2))/(peripher aI speed of said

char gi ng meam8evicd)abcording to any one of claims 2, 3 and 8, wherein the electrostatic capacity (C2) of said
charging means (2) is substantially larger than the electrostatic capacity (C1) of the member (1) to be
charged.

8. A device according to claim 4 or claim 5, wherein said voltage is a vibratory voitage.
45 _ .
9, A device according to any one of claims 1, 3 and 8, wherein the voltage is a superposed DC and AC
voltage. '

10. A device according to claim 3 or claim 8, wherein the peak-to-peak magnitude of the vibratory voltage
50 is not less than twice a threshold voltage which corresponds to the minimum DC voltage which would
cause the movable member (1) to be charged if applied to the charging means (2).

11. A device according to claim 4 or claim 5, wherein the high resistance contact layer (2¢) of said
charging means includes a resin layer (2c) at a portion of contact with the member (1) to be charged,
55 and a rubber layer (2b) behind the resin layer.

12. A device according to claim 11, wherein a rubber layer (2b) is provided behind the high resistance
contact layer (2c), and a core member (2a) is provided behind the rubber layer (2b).
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where E2 is a threshold voltage which corresponds to the m nj
whi ch woul d cause the novabl e rregpsr éi% Fﬁ be charged if apHmmmLMmﬂ“I
charging nmeans (2). 35 6. A devicCe 2R 9% g toclaim4 or claint5t wteréin*
the high resistance contact |layer (2c) is a dielectric layer, and wherein
the capa@l hajolidPactGing ®Gdm ah, Wl £638 %Rger"(i‘a‘;“‘bspr&%d ibShirti R higH resiB@ftet Ne
ohm c resi gdnBORef @G €0f . 40 7. A device according to any one of clains 2,

3 and 6, wherein the electrostatic capacity (C2) of said chargi ng neans (2)

I S substmnRideliteyactadiftEo ahfiéia of BiIgime I3e4€ &ridass bathprising & fatticr layer (€8] behivid thd@nta@nber

(1) Te be wparmpd. 8. A device according to claim4 or claim5, wherein

said voltage is a vibratory voltage. 45 9. A device according to any one of
cl ai ns 118. 3 davich &cordihgetoailaim 1k avhewinttizeglerthies lager $2b) et pivisbergiNCmeand (A@ @ albbarge.

10. A devi geraccording to claim 3 or claim8, wherein the peak-to-peak

magni tude of the vibratory voltage 50 IS not |less than twce a

t hr estfol . Geevicepscarfingctp clagy 1r5e‘5!'i!ﬁ5ﬁ'fd% cargmerker (Aahip WWW%IW"JQ@"%Y% eeheful d
cause the A¥EBIIDIMEASLD- (1) to be charged |f appl i ed to the chargl ng means
(2). 11. A device accordrng laim4 or claimb5b rej nthe?

resi st anteAds ?eaﬁ"tm’fj'a‘}/?rc'i" c‘)4 8'?“%#‘8 f‘Eﬁﬁ'r'@f"ﬁ&*’h‘é‘aFﬁE’ Peing ens 4 )r'g§i°ﬂrel ayer
(2c) at a P8PPfon of contact with the nember (1) to be charged, 55 and

a rubffer] y. e |nd t iy claim
Ly et R SRR e B SR S e
contact | ayer , a core nber (2a) is provided behlnd t he rubber
layer (243) A abice accdrih n&o%ﬂﬁon@%dﬁ%m 3, 4, 5, 14, 15 and 16, wherein the contact lager (2dy of S *
13., AogdeVi etrgiigGiai @Pis b fosiligbin 11, wherein a core member IS provi ded
behind the hi gh resi stance contact layer (2c). 14. A devi ce accordr ng to
any one #f AGledtdecardingttocdiim 99, wherditheSéon@ctaaybiu@d) e aid enaming (mtlans @EBionslidnhe
contact 5 resin. layer (2c). 15. A device according to claim 14, wherein the
further |ayer (2b) of said charging nmeans (2) is a rubber layer. 10 16. A
devi ces a&ic drddvicecpetanding ta iclainil b whevbie thei candactive lager @birfesaid Clvaging raeaps @Vis d ebbérnsi de
- the furthelayérayer (2b) of said charging means (2). 17. A device according
to claim 14, wherein the further layer (2b) of said charging nmeans (2) is a
core nmerdfep devics apgording i9@0y ene chihe eregeding ota@%wrevhe'dcﬁharammﬁ@s 2 isgntheforgy 14
15, 16 ando°harolaigplerdiern t he contact |ayer (2c) of said charging means (2) i s
a rubﬁ’er | ayer. 19. A device according to any one of clains 1, 3, 4,

15 and 1% Av&?é‘?"e?“r‘f“t"ﬁ% R gir L2t Wﬁeﬁyb?a'd?%ﬁg'"gf%é%ﬁ @ rotgtes f°“°"&"PPa?‘§‘f°H‘§“‘rFé§ﬁs (2)
is aresin™ Q?%'r 20. A device according to claim19, wherei n t he cont act
layer ( 0 n as( s of . nyl.on resin deyi.ce
accor 2'94) QJN?S °r§' {\R%é‘ gnerr& cﬂg" scf)l)ﬁ S i 5"‘8?‘9'? b‘fa"sgg mdh °A'ﬁar?3f|ang
nmeans (2) |s a rubber layer. 22. A deV| ce accordl ng to any one of the
precedi ngs, Gl QP ac i&ﬂ 6 381 Cla cERRnelem) 1nd ebor'(1}o b bRk i
rotat abl e r b Baring> A“devi ce accor di ng to clarm?22, wherein said

chgrgi ng neans (2) rotates follow ng novenment of the rrenber 24. A device
accor gi ng. AQeAttyactdidingb claimPdsFholeirt Qid3rhage WG mMBmbatiish THOREMLIG mBadas (2) s
in the formof a 35 bl ade. 25. A device according to any one of the

pr ecedi nzy. ah imags formihgapparatu Wiichrisaddes a ¢elice bazolding ®heay gecbding caim.

28. A process carlridge for use in an image. forming apparatus according to claim 27, said cartridge
45 comprising a member (1) to be charged and a charging means (2) as recited in any preceding claim.

Patentansprliche

1. Aufladevorrichtung zum Aufladen eines aufladbaren sich bewegenden Elements (1), mit
50 einer Aufladeeinrichtung (2), welche zum Aufladen des Elements (1) mit dem Element (1) in
Verbindung gebracht wird, und
einer Einrichtung (E) zum Anlegen einer puisiesrenden Spannung, deren Spitze-Spitze-wert nicht
kleiner ist als das Zweifache einer Schwellenspannung, die der kleinsten Gleichspannung entspricht,
dis, an dis Aufladeeinrichtung (2) angelegt, das Aufladen des sich bewegenden Elements (1) bewirken
85 wilrde,
dadurch gekennzeichnet, daB
die Aufladesinrichtung (2) sin Kernslement (2a), eine das Kernelement umgebende leitfdhige
Schicht {2b) und eine die leitfihige Schicht (2b) umgebende und mit dem aufladbaren Element (1)
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e ———

i mage bearing nenber. 40 26. A device according to claim 25, j [
i mage bearing nenber is a photosen |i%% nber. 27. An |mag E“ﬁj‘ﬁ!@““ﬁ‘“\“‘
apparatus which includes a device 1”331“) any precedi ng ¢ L 2om *
process cartridge for use in an inmage form ng apparatus according to claim

27, said carghindge, KonascniGP B iaHhis:, HobE WRCKonfakberich BB SREuRRRNRRS sricht

char gi ng Meajisiud AbreR SpdzRbdnbroSlodRcHBR Voiithdanbls @S Gt B o loP BrAREANgH Behicht
Auf | adevorrightung zum Aufl aden eines aufl adbaren si ch bewegenden El enents

(1), mt 50 ei ner Aufl adeeinrichtung (2), welche zum Aufl aden des

El effEnts 8.1 vorfichtusberiatEARPREN. 1, Qddurch lGoRépizBiineY 84 deckapaild Bintiwiderstahd diecAunisde-

Ei nri cht ung dirbthtung {2) Masenfjeikighiondls dgpen chimecherwiderstapeistnung, deren
Spitze-Spitze-wert nicht kleiner ist als das Zwei fache ei ner

Schwel | eng8paufiadegprrictiuay her Aulidden pisdscnfia@barencdivh bawepangn Eletnerps (1 mit, die, an die
Auf | adeei nri cheigergAufidipeinrichieng: (f)., walthe zomf Aullatien dde Flegieats (Demit glemdidemeRt ¢hrdmt s
(1) bewwr kerVeRindung gel@phl avird, dind] einer HEingefitung &) zlip Hinlegen eifg/pulfferenden Spannung an die

Auf | adeei nrifsfiadaeityictng @k n Ker nel enent (2a), eine das Ker neI enent ungebende
| ei ttahi ge SleAyrergekqmzpichaghdaki ne di e | ei ff~hi ge Schi Chéﬂé" urrgebende und
nt dem aufl adB‘&r%’ﬁadE?'@'ﬁBtH'Eg gi 9'“2%??“"9%? HaseiBceRr Kendakts aigifieren

auf wei st , ektris t beS| tzt,
deren dpezi f@%ﬂ?{e‘fap?f“é?(ta}'?dg'@ﬁwmgg?r ggﬁ%e'(% E‘P%j% %'6'55 rlfeg?r alfé oSERer

| ei t fahigen it 1(2b). 5 2 Vorrlchtung nach Anspruch 1, dadurch

gekennzei ghn foaﬁhﬂﬁd’ ARAZoh b %@aﬁlé iiff %g %{emﬁﬁg g?%\t ei nrichtung
,(0\3]2 Vﬁ;;g” : mﬂéﬂ‘%ﬂﬁﬁen l:l:?lb %gﬁnvé‘l&@% ﬁﬁé fl i QNH% ‘dem Element (1) in s
(1)\§mt ei ngl gégeel nri chtu'n h ‘{c he zu%eAuf | aden %gs El emsnts (1)
mt dem El eraa&rcr( ednfb.oi,ﬁgt das Ver b| ndung gebracht wird, und einer

Ei nrichtung (Ekie Aumésﬂnamglmwwts%maﬁ AROERTSNRBBIRGIn SMorf iBreich autweist, in

Auf | adeei nr i bt siggit ety aufi i EBmet kig ihBatenwiaiunddaB di e Aufl adeei nrichtung
(2) el ng di edaedisrdigoadesddingunilesiminan- Kont akt schi cht (2c) zum Kont akti eren

ei nes Kont akt berei chs des Elenments (1) einschlieBt, und 15 der
kapazitive Bh>FI0-Ca0SP&wImeR), Aufl adeeinrichtung (2) wesentlich kleiner
als i hr ohnscher Wderstand ist. 4. Aufladevorrichtung zum Aufl aden ei nes
auf | adbar en si wpbebe pje geaztfisoherrolurnenyriderstapyl (ohyp i) der K@'ﬁakﬁe'ﬁqhhméb?hﬁmlvﬁﬁﬂfﬂﬂ‘g 12),
wel che 3gum Adirfel Rigke fmies Kentaksisehiphismit hopemy idegpiand l@cbﬁé'ﬂd%)d'ei §pannungsveyggrgungs-
Ver bi ndung RisEEeg: (Eangsieote; Sernpyng el m%?.ewﬁtta'ﬁfgnge'epngz (¥ eingycTpagnupgsauelle
Spannung an ‘M]‘@’ﬁ%ﬁ“l“&'@%’é‘is?fgunﬂ?eﬂﬁfwg (&3 dadurch gekennzel chnet, daB d| e

Auf | adeei nri 2) ei ne Ko h| ch a
. ad MFM% 2} o b % @?@%ﬁ Sﬁf
i 10, B oian oo B ;@% e tgg weggﬂ SR
scher

10- 3)21P( ohm 3one " umenwi der'st and (ohm m der
Kont akt schi gﬁ{ '”%l hem Wder stand | 30 el ne Dicke (nm) der

Kolyt.akt schi il hem W derstand (2c), E die durch die

Spannungsver sopghdgéhswordi NI i chtung (E) angel egte Spannung (V, und P eine
Lei st ungskenngr6l ~e (W ei ner Spannungsquel I e (V) der

Spannungsver sor gungsej nf htun |st richtung n h An pr ch 4,
dadur ch gekennzgi chnef R ]B'EG? an_d_EL o1 -Af) agee g 35
an einer Bertl hr?i'hg’ss eIRB+R2r TRII&dEBl @i+aB2 Jing un des Idi%é’lren

- El enentss (1) und—die—efektToST arr- E@ne E;(pazugalﬂ der Auﬂ adeel nfichtung .

(2) der Bedingung [err] 40

_ —(Ri+R2)1
50 | T (C1+C2)RIR2 '

E1-Vo(-y die Sattigungsspannung der Aufladesinrichtung (2), E1 eine an die Aufladeeinrichtung (2)
angelegte Spannung (V), C1 die elekirostatische Kapazitit des aufladbaren Elements (1) an der
85 BerUhrungsstelle, R1 ein Widerstand des aufladbaren Elements (1) an der Berlhrungsstelle,

= (Breite der Berlihrungsste! le/lUmfangsgeschwindigkeit der Aufladseinrichtung (2)),
= (Umfangslénge der Aufladeeinrichtung (2)/ Um fangsgeschwindigkeit der Aufladeeinrichtung (2)),
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50 El -V2,) die Saffigungsspannung der Aufl adeeinrichtung (Z)HIM
di e Aufl adeei nrichtung (2) angel Egtoesf?qggggng (M, d die ele mum’@m’”m
Kapazitat des aufl adbaren El enen ( er 55 Ber | hr ung8st®l Ite

ein Wderstand des aufl adbaren El enents (1) an der BerUhrungsstelle, t1 =

(Breito der Ber Chrungsst el | e/ Unfangsgeschw ndi gkeit der Aufladeeinrichtung

(2)), t2 = (\yxha0sihe~ BEvelibREpaiidhd Adlehd BEA BdMsien Lidichspankd®y entspricht, die, an die

fangsgeschmdéea#a@itan @8 bngPiahi @AENEE €3 sl Bowegantien Bdments (BBewinaRRUdS5 Bl
c.L M S * ungl E2. ei ne Schwel | enspannung ist, die der kleinsten

d eiThs panvofcht@g g isdptuch di &ler 8Ndadiren eufehr&derebnrdas: bib UGptakisthickt NGIE hehgin, das

Auf |l aden deddesstanbl (o vieg disidiavisciiel Soniehttist, ndi )dab earikapeeitiveVBlindhédersiand der AdBadesie-ht ung

nach Anspr ucttung (2) ieiners)s démad arodehey MKderstandisthnet , daB di e Kont akt schicht mt

hohem W derstand (2c) el ne dielektrische Schicht ist, und daB der

kapazi t i #e VBFichtuhai ndehr sinemm dlord Arspilicliel 4 dises. rﬂadqf¢hc¢¢ﬂ<mgeiqhae)t ¢l edien Spanping ainer en

ohnscher Wedgierendg$gannung ist7.  \orri cht ung nach e| nem der AnsprUche 4 bis 6,

dadurch gekennzel chnet, daB die Spannung ei ne pul si erende Spannung

i st. 8. Svyprichiyng l!i' siem flep ?’Q Wﬁbﬁ’?kﬂw DRt flal dig qsigti-

gekennzel cgggt'(a%e?(%q) dorey ?F?'H?Ftﬁ'lgi @) WeseliTi g ey ials dje e pe Kapazitdt (C1)

Auf | adeei n i ch gréBer als die el ektrostatische Kapazitat
SO iﬂbar E.,',ee R b 54 el 2 a%d SPLILACAARG SR, SRR 45
nor R b guals” ¢

Anspr Uché annun ner
si ch Uberl ager nﬁ b GjG'S'llc ﬁn’&%% ng ge |Idet wird. 10.

vorri Ch“rm%ﬂﬂé\ﬁd?u /.% Ketdfr h?’\a 9&@9 d%duraagmérﬁts.aaﬁ&eda@a@ SpitidnitzedRG G2 ulsie-

Spiyt zgs Spi Yehon Bibibhs ShuridUicht Bsined 3t ais a&@mﬁ Siher @émruasuammg ¥ dok kighdi | St
al s “das Z\RidichspafhuRg BRSprictt & ah @RSAARIBEIREhtuSY ?’ blodt] @ NSHiEn sSdidhls@NNUNg
ent spri cht geflef Eleméntsifi Foottifehad@el nrichtung (2) angel egt, das Aufl aden des
sich bewe- genden El.enents (1) bewirken wUrde. 11. Vorrichtung nach

Anspr uch1¥ vesieitung , nactadnspiioh gedden 8. dddadom gbkenitkaibhndi, @af<diet tkitamadnicithvhit Mbiflemhohem
25 25 W d&vidersteand (4cPdgr Adfiadeshuibhtangdre bindnt Kdrtahtereioh mit demattadiasdotErest (¢)hein®i t
dem auf | adlkenstharzéthishte2r) urfdlgineciumanischicts (2oumiss déviKomstha(zSahichibeihalietn e

Gumm schi cht (2b) unter der Kunstharzschicht beinhaltet. 12. Vorrichtung
nach Ansi% Yemchiung mmww%aeﬁmmm@mzemm 648n eineG@yminisphight [{20) (upleh demt er
der Kont akew#dsshight mit hoheyh didepytand (39 aprgesehan) isty widgdad difeferpelgment @e) ynien deni n
Ker neP‘brrentG“("Q‘E)’h"ﬁ'ﬁ?@rVWé?ethSt Gumi schi cht (2b) vor gesehen ist. 13.
Vorri chtun nach Anspruch 11 adur ch ekennzel ¢chpet, da esin Kg”ﬁ%z

(2a) untb"r 2 "t%ghﬁ% nspry '%h Z d“’u’ﬂ’@"'ﬁ BIRAGY el Kerpelmept () g der Wa'f'st
35 14. VorffTEhPY YR &R WEPSRRL S uche 3, 4 oder 5, gekennzei chnet

durch el ﬂf Vvﬁklﬁer%i%zg e E; Zf%g% 1y %e o&ie? %néng %ﬁ%{l&ugﬁt Eg a:%lere éé}lcht gb)

Vor ri &ht Un lggﬁ urc EREATT BT
Schi cht (2%5l K g; - richtung (2) ei ne GQumm schicht ist. 40 16.

Vor ri cht 40 Gofedhg NaSPAddIonl d&b@ﬂh‘ 'b%nr&@i&ﬁ@ﬁ a8 §d\Milore SLARMADY) d&em&a%&ﬁ-“t

(28): i nner halukng indBuh@lsefnasinl cht (2b) der Aufl adeei nrichtung (2)
vor gesehen | st. 17. Vorrichtung nach Anspruch 14, dadurch gekennzei chnet,

daB di e weivo@isRungChakie Ahspruth ) 150 @idurdhl f deRdhRichnet, 4daB sin Kérnéldtheént) (af ThherRallh der
Kenel ement weitdren StBichYqaby det ALRabgpinkictaung ¢d) nagaselen istnsprache 1, 3, 4, 5, 14, 15,
16 oder 17, dadurch gekennzei chnet, daB di e Kontaktschicht (2c) der

Auf | adeelmMocititung pagi2Anspuchet 4dadiaics gbieurzbichingt datSdle wdiBre Sébichti (2) demAypfladasihr

el nenvder Achiyng@) el Kemelgment jst.5, 14, 15, 16, dadurch gekennzei chnet, daB die
Kont akt schi cht (2c) der Aufl adeeinrichtung (2) eine Kunstharzschicht !st.
20. Vor r 1& Yerighiung Aach ememygleAspriiche 1A dp.di: e vt gaghich gekganzgchaptedas die

Kont akt schikef 'ZE’)‘ (2615‘?9" A‘HI'P?"&EE@F‘HU 2 pipBympigjschisht iti ne

arzsch 21, Vorrlchtun nach Anspruch dadur ch

ht d h %ab i
gekenff’zergc %@F un& C?Ue e? Auéietgeemnclgmg %eme Kunst arz h|c t Fa A[?F |93EP@8%9H' net, dad dle

ntaktschichf (2c) ist.

20. Vorrichtung nach Anspruch 19, dadurch gekennzeichnet, daB die Kontaktschicht (2¢) der Aufladesin-
richtung (2) eine Nylon-Kunstharzschicht ist.
55
21. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, daB die leitfihige Schicht (2b) der Aufladeein-
richtung (2) eine Gummischicht ist.
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r| chtung (2) elne Gumm schicht ist. EP 0 308 185 B1
b oo git et oo vorvr o ARIL
Form ei nes drehbaren Zylinders besitzt. 23. Vorrichtung nach Anspruch 22,

dadur ch gokepkrirg Wl eindh BorSombrgsHeReAARRIRS ldadul h YokinRkelchnot, A8 dlg? Auftadesin-

Bewegung - desrichk@y @) disFd nﬂeﬂSsﬂ&}er%@hkyhné’eﬁ’ebe\sf&E“ chtung nach ei nem der
Ansprache 1 bis 21, dadurch gekennzei chnet, daB di e Aufl adeeinrichtung (2)

di e Form @8. Nkrickiung f&ch bRBpruch 22, 1ddddén gé&@ﬁrrzbnahétu Q83 Gt BieCAUNBIBefOhtung (2) der
vor her gehendeswed\ing ped Eleinats felgedld deht. gekennzei chnet, daB das aufl adbare

El enent (1) ein bildtragendes El enent ist. 26. Vorri chtung nach Anspruch
25, dadur @t \(eichkiumgzesck kinet derdiwBprticis 1Hiid 21t dageh gekettizeichnat; dagi die Adfiedebiarightung
findliches HRedeekarmisiper Klidge k@ditzt. Ei ne bl i dgebende Vorri chtung. gekennzei chnet
durch eine Vorrichtung nach ei nem der vorhergehenden AnsprUche. 2& Eine
Ver ar belPt @hgérishungsessle sipem deyaphergensaipniAnsreich dadrahdiglanassishiet, Wak dascrtiadbrye
nach Anspr ucHemept (g bildraggedes Repettéhnet durch ein aufl adbares El enent (1)
und el ne Aufl adeei nricht u emAB ei nem der vor her gehenden Ansprl che.

Revendi caf"?o "’B’S"%"ac’bﬁ"ﬁ’f B%@l‘{ag“f“’“d@k@‘fzaﬂ'@@et'p%ﬁ dag; pidiranande, Ferpant g H‘E“tei‘ﬂ?bl l e
(1) qU| doIt o & conprenant: des nobyens de charge (2) destinbs A

\(/i;” ref’\ d%?”é’l%céﬂd%%% Von%cfﬁygn éng]')elec?ne? 93" %rﬁle’SVogrﬁHtggg aF arﬁq[ eg Cli a%rgergehend%n
“anplitude cr fe a cr~te n'est pas |nfer|eure au doubl e d'une tension de

SeU' | QUi 26 Ok L GRRDEuRbskeRudchd) Sir AdrvieRiling W BindP tAlgEBbrider Yormicht nCAHREAGT 34, 1
BLOMBR ooy Sl Lk ot EXWADL 0 RS 2’9?: seflans

quuel | es nyeMeisherl@nAAsr@Re.( 2) conprennent un noyau (2a), une couche

conductrice (2b) autour du noyau, et une couche de contact (2c) autour de

| a couche rewundidstidnsce (2b), pouvant 8tre m se en contact avec |'elenent (1)
& charger, |la couche de contact (2c) consistent en une couche di 6l ectrique
qui a ume 1 edn dispositif e clearge\polinch@ges wp met mebild (1) glildeit 8kee dhargé; @orerenastonduct ri ce
(2b). 35 2. Undehi mqyess de dhage |(2) dedtinésrievesinén cantacioaved ['éléghmnis(1) pchasgier, baur charger
r6act ance cageb@éreént@d):des noyens de charge (2) est notablenment inferieure &
| eur resist ancéeso'lﬂmeg%@) pour 499"°(d¢fslp|9§¢flsi°t\ ognillagtp o d'appiityde fig 8 erétan'ed|PdRrent
nobi | e (1) doffrieesi fu deuble &'vner igesionceanseull ravhcorrespend 2 la fe"?!@s"‘?m}}@rm'md@'ec%r ge
(2) des¥i nes°"8{9W@h'éfé"\§Pf "&9&*&‘&)&' e'!f\ﬁ?é appligyégait mevens de chrg® Bbr | pour char

cot el 6ment 1 anséqqu %sn f 599 lmeB."ﬁ °Pt é}°y"ﬁ'r@a)'t‘§’ﬁ§?‘8h° 8@81"1"!03

aux noyens %’#Q et ¢ gka Rnt
une couche o@ ol M ?"itéfu aragn, ‘ﬁ i d %b Yni r
en contact VTS "ﬂlr'leeq"'%tf"fe 4 eeceon s“aee"'et"* iecg'f o @hct ance 45

resi stance inf € pour’ charger
nmobile (1) qui It etre c arge corrpren nt: des noyens de charge (2)

deSti nes @ VigH\didposith d6 BIbgd Pourd¥&Ger kin BIsREMR Rbbitd (5 RadBREre JRGE, cERGHoMAY: COt

el ementsy et 50des moyens 8EShalgB Y25 ASstikds)a VR bn IR ABEFSIEHIAL (1)ENSakyer, BoL¥ cRIR)ENS
de charge; dansérentldgkt | es noyens de charge (2) conprennent une coucho de
contact & resi sésanayensgErpomeappidogr vblaRAsianrveciipatk hinemeajansdel chgryet2);e 11 s vi ennent
en contact avodans'légle tasmioyérik)de lchadeay@mprearient uhe casebl da @ntacg Widleatrique de Stirface
satisfaite: B9 quiestdestings d@nif @n tontact Bve8 i Barifeodencon@yt dauéémbnt {1)nattla téacianse

Sui vant#es: ecapasitivg desmByénstde gharge (Qresinolablament infériound 2 lder résistancrielimiqude cont act a
resi stance 6l evee, | est |'Npaisseur (n) de |l a couche de contact a

resi st ancé elpqaq;@gsf{fge pharge pauricharger un élément mobile (1) qui doit &tre chargé, comprenant :
des moyens de charge (2) destinés & venir en contact avec I'"§lément & charger, pour charger cet

élément; et
50 des moyens (E) pour appliquer une tension aux moyens de charge;
dans lequel les moyens de charge (2) comprennent une couche de contact 3 résistance élevée
(2c) dans une partie dans laquelle ils viennent en contact avec I'éiément (1) & charger, et la condition
suivante est satisfaite :

CapaCI t ' Vi Jﬁé’ﬁfrﬁleﬁ] r% Blga?im( ?)fﬁsslgqtﬁ Ta‘?\Qscﬁ%%p&cﬂ&e%ss%gnsaqe(sc%}h? ()
(0]

- 55 e 1 > E%(0,1 x 10™3R/P (ohm.m?)

avec les notations suivantes : e est la résistivité en volume (ohm.m) de la couche de contact 3
résistance élovée, 1 est I'épaisseur (m) de la couche de contact & résistance éievée (2c), E est la

23



23 EP 0 308 IlSS gl I d * tensi om ““
t

& pui ssance (W o une sour ce detraapdRbBY) CS‘e;"RDySnseSS;BBl fﬁlll\ll\fi\\m i

tension. 6 Un dispositif selon la revendication 4, dans |lequel la

resi st ance didof W&%ﬁﬂ@e E?%sgﬁo &‘ép$ﬁ:%bn5:ie tensnon @ st bkt ﬁ%‘swment re

| es noysns dQﬁ'eéB 8€teRdion! (ViR egplietio R tedlon. € A capacit4
6l ectrostatique C2 des m)yens de charge (2) satisfont la relation: IEl -

V2(5,1 >s.! B8 dispdkfiif selon 1@ veR6ndickdh ] ddng Jeqdel I résistdRde R2 des moyeRs de éHatge Bd hR¥dd

exp 5 R2CQ'uVétranglement entre les moyens de chitgeRCalIsmant (1) & charger, st la capacité élecBastatique ~X
Xlt2-t] 15C2 des moyens dedhargs (2) gatisfont la relation : Cc2

t2-t1 C+C2 R2C2 -(RI+R2)t1 20 X

( C1+C2) RLRElaVee=i>jE: ot at i ons suivantes : El - V2(0.) est la tension
saturee des noyens de charge (2), El est une tension (V) qui est appl i quee
aux ntyensa®e charge (2), C est la capaci te electrostatique de |I'4l enent
25 (1) A charger, au niveau de |’ etrangl enent, Rl est |a resistance de
| " el 6ment (1) & charge au de_|"etra gI errent t (1 argeyr, .de
| " etrangl errent)l(vites : I 2
(tongueur peri Zerl i que des
nmoyen® de cha\%r‘Bﬁ” (2)), et E2 estlune_'t’.f\_n qui correspond
& la tension continue mninmale qui pr ovoqﬁ%f*%? ?k?a chﬁ?cffe de I-" el ement
nobile (1), si elle 6tait appliquee aux noyens de charge (2). 35 6. Un
dispositif selon la revendirgagiyen 4 ou la revendication 5, dans |lequel la
couchg de contact a ré‘srmvee (2c) est une couche di 6l ectrique, et
dans” | equel la reactance capacitive des noyens de charge (2) est infé6rieure
a leur resistance ohmque. 7. Un dispositif selon |une quel conque des
revendi cat e Jesthotitidns sihvahis | EOUG,...| &t laQhSion et desl Aidydn® A6 titafge4D), E1 est une

osci | | ant e tenslorl{N) glii 8fa @pplitish asehayand deLohergé) (25|01 @siJal Capekats Slectkostatitiue ad rénmnt

pr ecegent est) acdhanger, ag gplvedu ded'éicngiaraert, 1 @kide tésistgnce dat'éldément (1) C2hagesaumivgands de
char ge (2) 'ésbglemgntibl enent supdrieure a | a:capacitd dlectrostatique (C) de
| "el ement (1) a charger. 45 91 Un dispositif selon |'une quel conque des
revendi cat hohdargeur de Eétrarglemgaiiivitassscpdaphétioye desyaovers deschargoiibe par | a

super posi t feofi (lanquevs PéeRRStioyn deymeyentide eharas' (R)Mistessernripirique (des mayany de chame Un

di spo# ti f @efton | a revendi catl on 3 ou I a revendi cation 7, dans |equel

| " anpl i tude (l:Fret eHA E:er eétjﬁ de SI on oscillante n'es pgeqog?{gmn
f6 ! qui | i
Cont nue. e e‘ﬁ'ﬂ?"‘ﬂ‘?‘ﬂ\%‘dxﬁé?'& éfa'ﬁaap"a%af SRR

elle aé.t Uapcp Rosﬁw Eoﬁle lIla re%) %:Q%n qle lc% %dléa%tn 51& ins lTJQ]ugllg Q:Euché dfe %ﬁg % l :

roventh cit ohihd Ble giEm ot it od
55 r esiyg Gizé S{,gggu qg ge conprend une couche de
resine (2c) J tre de cont act avec I 6I errent (1) a charger, et une
couche dg @ﬂ%ﬁ&sﬁf)k@on(l%pa qidRbhdué 4Es Je@en@n@éﬁgrﬂefl glg, Jaﬁ§ le&f‘el ladéhsion edtlin1entich 185
B1 40 oscillante. . Un dispositif
selon la revendication 11, dans | equel une couche de caoutchouc (2b) est
pl ac6e der Uhealspositi seldUDRequaRorR0¢ taQbvendidatichs ptéadtentes ldans ejuél 2L dapadité sletroB0y au
(2a) est pletige (02)rdes mbyens de chatge (B ot @otetaamentdupdriourt 21tg capacité électrostatique (C1) de

I'élément (1) & charger.

45
9. Un dispositif selon I'une quelcongue des revendications 1, 3 et 7, dans lequel la tension est formée par
la superposition d'une tension continue et d'une tension alternative.

10. Un dispositif selon la revendication 3 ou la revendication 7, dans lequel I'amplitude créte & créte de la
50 tension oscillante n'est pas inférieure au double d'une tension de seuil qui correspond & la tension
continue minimale qui provoquerait la charge de I'élément mobile (1) si elle était appliquée aux moyens

de charge (2).

11. Un dispositif sefon la revendication 4 ou ila revendication 51 dans lequel la couche de contact &

55 résistance élevée (2c) des moyens de charge comprend une couche de résine (2¢) dans une partie de
contact avec 'élément (1) & charger, et une couche de caoutchouc (2b) derriére la couche de résine.
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5 13. Un disposifif salon |a revendication 11, dans |equel un 'mm ﬂm

est plac6 derriere | a couche de contact a resi stance el evbe (ZC? " I""I,””IJ
di spositif solon |'une quel conque ERX30&BERE cations 3, 4 et 5, donprehant

une couche supplennn- taire (2b) derrlere | a couche de contact (2c). 10 16.

gng: Zﬁgrsl![ % I\gn é EEJIL 8h f’a(?evgma 0 1Ll le uegﬁbg%oucggh'eeéaoha\o Z?%B)’a%‘epla‘:ée errigre

lﬁac]?% 9&‘0
16. Un dISpO g a re%ghﬁf%at ) , equ un noyau
plac6 . a I’ |nter|eur e la couche 15 suppl ementaire (2b) des nDyens de

chal®e { )i, U dispdititleRR Q8 kdvirldichith A, das T6@Ve B in6li (B4 edeplact Azl aSI d8lichd de
couche suppl @hBakasdsinéedpvesl@s. noyens de charge (2) est un noyau. ci 20
1. Un dispositif selon |I'une quel conque des revendications 1, 3, 4, 5,
14, 15, 164.etn disposiiiasion I'vag gadicohdue Qedielmdick@ionss) 8 @Ch, cordmdnatiate bRz sipplémen-
charge (2) dgsite (2b)eertitya Giveudie deemtstiagbpuc. 19. Un dispositif solon |'une
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de suppor 20.00d &E@SHIISBon WYeRhaEalod 19} dans lequiihDtsusieR! dohtect (32Y desUoyais i dhiarge de
~formation d' @regen rasiie duayemgea. un di spositif solon |'une quel conque des

revendi ca- tions precedentes. 50 28. Una cartouche de traitenment pour

| " utili satel.o¥n dispositifisalon ravepditatiche1,fdenstaquelbia coicherempductisb (Bb) ties mayersdd charge

tion 2%p cot@BStmemawGhée@Qmomqant un 6l ement (1) b charger et des nobyons

de charge gz& solon |'uno quel conque des revendi cations prdcedentes. 55 25
2 n dispositif selon I'une quelconque des revendications précédenies, dans lequel les moyens de

charge (2) se présentent sous la forme d'un rouleau tournant.

35 23. Un dispositif selon la revendication 22, dans lequel les moyens de charge (2) tournent en suivant le
mouvement de ['"€lément.

. 24. Un dispositif selon 'une quelconque des revendications 1 & 21, dans lequel les moyens de charge (2)
el ~ se présentent sous la forme d'une lame.

25. Un dispositif selon I'une quelconque des revendications précédentes, dans quuel I'éliément (1) qui doit
étre chargé est un élément de support d'image.

26. Un dispositif selon la revendlcatlon 25, dans lequel I'élément de support d'image est un élément
45 photosensibie.

27. Un appareil de formation d'image qui comprend un dispositif selon 'une quelconque des revendica-
tions précédentes.

s0 28. Une cartouche de traitement pour I'utilisation dans un appareil de formation d'image selon la revendica-

tion 27, cette cartouche comprenant un élément (1) & charger et des moyens de charge (2) selon I'une
quelconque des revendications précédentes.
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