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environmental stability and giving no deleterious influence to the surface
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For compensating for such drawbacks, there has been investigated the method of direct charging by
contacting a member for charging with a member to be charged such as photosensitive member as
45 disclosed in Japanese Laid-open Patent Publications Nos. 57-178267, 56-104351, 58—40566 58-139158, 58-
150975,

In the prior art, as the member for charging to be used for dlrect charging, an electroconduchve rubber

! roller having electroconductive particles such as carbon dispersad in a metal core material, or a roller

* coated with nylon or polyurethane as disclosed in Japanese Patent Publication No.50-13661 have been

0 known.

) However, the electrocondiictive roller having electroconductive particles dispersed therein of the former
is requried to increase the amount of the electroconductive particles in order to retain its low resistivity,
whereby the rubber hardness is increased, and further due to the hardness of the electroconductive
particles dispersed on the surface, there has besn the problem that the surface of the member to be charge

55 is damaged. Particularly, in the case when the member to be charged is an elecirophotographic photosen-
sitive member having a photosensitive layer containing an organic photoconductive material, its surface
hardness is extremely lower as compared with other photosensitive members, and therefore it is susceptible
fo damage with such electroconductive roller, whereby image defects such as sireaks caused by such
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was onIy about- 5.t 30%thereof, with nost of it flowng to the shielding
pl ate* thus being poor in eff|C| ency as the charging neans. For
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40 Fig. 3 and Fig. 4 are illustrations showing layer constitutions of electrophotographic photosensitive
members; and .
Fig. 5 is a schematic illustration of an electrophotographic device by use of the member for charging.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is described below in detail. '
The N-alkoxymethylated nylon which forms the surface |ayer of the member for chargmg of the present
{ invention is a nylon of which hydrogen atom of the amide bond -NHCO- is substituted wih.an alkoxymethyl
: group such as methoxymethyl group, ethoxyethyl group, propioxymethyl group or the like, and is soluble in
- 60 methyl alcohol, ethyl alcohol or isopropyl alcohol, having particularly high solubility in lower alcohols. When
soluble in alcohols, an alcohol can be used as the solvent and therefore the surface layer can be formed
- without dissolving the subbing layer such as rubber.
As an synthesis example of N-alkoxymethylated nylon, for exampie, 50 g of a nylon-6 resin is dissolved
in a solvent mixture of 250 g of formic acid and 250 g of acetic anhydride under stirring. To the resuitant .
65 solution are added 15 g of p-formaldehyde and 15 g of methanol, followed by heating to 60 * G to cany out
- the reaction for 5 hours. Next, the reaction mixture is cooled to room temperature, poured into 5 liters of
+ . acetone to be precipitated, followed by precipitation to obtain a white reaction product. The product is
washed with stirring in a large amount of water, and after filtration, dried under reduced pressure under the -
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An obj ect of tshe.present invention is to provi de a nenber for charging

whi ch'gi ves no influence such as damage to the surface of a nmenber to be
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40 swrface layer may sometimes become highly resistant and lowered in charging ability. In this casse, it is
preferable to incorporate further electroconductive powder in the surface layer formed of a N-alkox-
ymethylated nylon. The reason why charging ability of the member for charging is lowered is not clear, but
it may be considered that the N-alkoxymethylated nylon has undergone the crosslinking reaction with the
heat under high temperature and high humidity environment, or the acid generated from NOx, which is the
45 product of corona discharging slightly formed even by direct charging using the member for chargmg and
the moisture under high temperature and high humidity environment. Thus, when the member for charging
is repeated for many times repeatedly under an atmosphere of heat and acid, the alkoxymethylated nylon
may proceed the -crosslinking reaction with nyion which is not alkoxymethylated as shown below to have a
three-dimensional stenc structure: :
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acetone to be pre€| pltated foll owed by precipitation to obtain a white
reaction product. The product is washed with stirring in a |arge anount of
water, and after filtration, driErdsgetiBY educed pressure under the 3 EP
0 328 113 Bl conditions of [err], 1.3 to 2.6 kPa (10 to 20 mm Hg), whereby
54.1 g of a N-nethoxynethylated nylon 6 (net hoxyrret hyl group substitution
degree: 30.6% can be obtained. The surface_|a % f the menber for
charging in the-ansent LnvenLEoR._gan | ncor pot *erheadtins, for

exanpl e, pon %e I ns suchllas t hose having nylTon 6. Nyl onﬂ% nyl on
610, nylon 11, nyIS 2 etc. cBpol yneri zed therein, particularly
pref¥erably an @l cohol soluble copolynerlzed nyl on such as nyl on

6/ 66/ bi s(4- amép& gL ohexyl) hane 6 copol yner, within the range which does
not. I npair the function suc s resistance, environmental stability,

har dness, etc. TheC*I‘mnber for charging having the surface |ayer forned of
an a,{,koxymet hyd:atz.enl— nylon as In the present invention .can effect charging
of a nember to'be charged arranged in contact with the menber for 10
chargi ng wi t hout damagi ng on behal f of the surface |ayer having an
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The alkoxymethylation degree is measured by use of, for example, the Viebock-Schwappach method
45 (Berichte der Deutschen Chemischen Gesellischaft, 63, 2318 (1930)) as shown below.
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Al so, when high voltage is applied, much products such as ozone or NOx,

etc. Will be fornmed during charging, and del eterious influences such as

unf ocused i mage, inage flow, ER0.328i1l13Blbe exerted on an el ectrophot ographic
phot osensitive nmenber, particularly an el ectrophotographi c photosensitive
menber having a photosensitive | ayer containing an organi c photoconductive
menber. 35 In conjrast, as the present invention, by formng the surface
| ayer of the nenber =0 chargi ng of an al koxynmet hyI aed nylon to nake the

vol une resistivity 1d)6to 10 ni f orm ging at low voltage is
repdered possi bl e, viler g%qge’r'"eél{n cén be re%a& ably inproved. Wen a
menber for charging Ilmaw ng a surface Iﬁ ﬁad of a N al koxynet hyl at ed
nylon is used for many times repeatedly parﬁ cularly under the environnment
of high tenperature and high humdity, the 40 surface |ayer may sonetines
becone highly resistant and | owered i n charging ability. In this case, It

| sopreferable to |ncorp ate f;ﬁ)@h trogﬁnductive powder in the
surface |ayer fornmed l'N-"T Wrﬁt & &8 nyl on. The reason why
‘charging ability of the menber for char is lowered is not clear, but it
may be consi dered thﬁr‘b%rwdﬁ&y@maﬂﬁeﬁr@ﬂﬁﬁ has undergone t he
crosslinking reaction with the heat under high tenperature and high
hutfidity envi ronnentm@g -I—lﬁi-lhe-PcBl@HeBHt@ﬂ) from NOx, which is the 45
product of corona di scharg| ng slightly forned even by d| rect charging using

" the rrenper for chargin noi sture er e and hi gh
humi di t ﬂ\‘f'i"i"o \ %ﬁﬂ ﬁ 1 *L‘j“g g ZE‘!"? e'f"@dfor
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| owe rchaagpd| by ticheitage ragpliadh frorn taly eXigrnal powee asech 5 emhacted\to thy n@mbérifar charging 1

al koeysteivhin Bd.@d nyl on can be prevented. El ectroconductive powder can be
gener al Tfyth% voitega fndd appfied P fhe msmbgr fot chiarging of thp iteiseph ingentinnaf iswvnigitgetrirect
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00 V and an interpeak voltage 4000 V or less overlapped is preferred.
The member to be charged used in the present invention may include various kinds such as dielectric
member, electrophotographic photosensitive member, etc., but an electrophotographic photoserisitive mem-
35 ber may be constituted as shown in Fig. 3. '
W, The electrophotographic photosensitive member 7 has basically a constitution comprising a photosen-
- sitive layer 9 provided on an electroconductive support 8. As the electroconductive support 8, there can be
used those of which the support itself has' slectroconductivity, such as aluminum, aluminum alloy, stainless
L steel, chromium, titanium, etc., or otherwise the above: electroconductive support or plastics having a layer
40 formed by vacuum deposition of aluminum, aluminum alloy, indium oxide-tin oxide alloy, etc., a support
having electroconductive particles (e.g. carbon black, tin oxide particles, etc.) coated wnth a suitable binder
into plastic or paper, or plastic having electroconductive binder, etc.
Between the electroconductive support 8 and the photosensitive layer 9, a subbing layer having a
barrier function and an adhesive function can be alsoc provided. The subbing layer can be formed of cassein,
46 polyvinyl alcohol, nitrocellulose, ethylene-acrylic acid copolymer, polyamide, polyurethane, gelatin, alu-
minum oxide;, etc. The film thickness of the subbing layer-may be suitably 5 um or less, preferably 0.5 to 3
um. The subbmg layer should desirably have a resistivity of 107 ochmecm or more for exhibiting its function.
The photosensitive layer 9 may be formed from a photoconductive material such as organic photocon-
ductive material, amorphous silicon, or selenium, by way of coating with a coating material formed
50 optionally together with a binder or by way of vacuum vapor deposition. When an organic photoconductive
material is used, a photosensitive layer @ comprising a laminated structure of a charge generation layer 10
having the ability of generating charged carriers and a charge transport layer 11 having the abiiity of
transporting generated charged carriers as shown in Fig. 4 can be also effectively used.
" The charge generation layer 10 can be formed by vapor deposition of one kind or two or more kinds of
56 charge generation materials such as azo pigments, quinone pigments, quinocyanine pigments, perylene
pigments, indigo pigments, bisbenzimidazole pigments, phthalocyanine pigments, quinacridone pigments,
ofe., or by way of coating of a composition of such materials dispersed together with a suitable birider
(binder may be also absent).
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113 Bl stl‘ét}op Jo ucﬁ_‘t @s polyvmyl butyral, polyester, polycar mgthacryhc resin, nylon,
lyimide, E ryrate polyurethane, styrene-butadiene copoly er, styt -acry c acid copolymer, styrene-

[ er rsls acrylonitrile copolymer, etc. dissolved in a suitable solvent on a photosensitive layer. In this case, the film
W thickness of the protective layer may be generally within the range of 0.05 to 20 um. In the protective layer,
an additive such as UV-ray absorber may be also contained.
: The member for charging of the present invention is applicable to an electrophotographlc device 12 as
i : shown in Fig. 5. This device has a primary charging roller 13 with the member for charging, an image-
40 exposure means 14, a developing mens 15, a transfer charging means 16, a cleaning means 17, a pre-
exposure means 18 arranged on the peripheral surface of an electrophotographic photosensitive member 7.
On the primary charging roller 13 arranged in contact on the slectrophotographic photosensitive
member 7 is-applied a voltage (e.g. a pulse voltage having a direct current voltage of 200 V to 2000 V and
an alternating current voltage wherein the interpeak voltage has 4000 V overlapped) from an external power
45 source 5 to charge the surface of the elecirophotographic photosensitive member 7, and the image on an
original_manuscript is exposed imagewise onto the photosensitive member by means of the exposure
means 14 to form an electrostatic latent image. Next, by attaching the developing ‘agent in the developing
means 15 onto the photosensitive member, the electrostatic latent image on the photosensitive member is
- developed (visualized), and further the developing agent on the photosensitive member is transferred by
50 means of the transfer charging means 16 onto the image-receiving member 19 such as paper and so forth,
and the developing agent, remaining on the photosensitive member without transfer. on the paper during
- transfer is recovered with the cleaning means 17.
The image can be formed by such electrophotographic process, but when residual charges remain on
the photosensitive member, it is preferable to deelectrify the residual charges by irradiating light on the
55 photosensitive member by the pre-exposure means 18 prior to effecting primary charging.
As the light source for the image exposure means 14, halogen light, fluorescent lamp light, laser beam,
LED, etc. can be employed.
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primary charging roller surface layer
The primary charging roller thus prepared was evaluated srmllarly as in Example 1 to obtain the results
. shown in Table 1.

45 Example 3

A primary roller base layer was prepared i nn the same manner as |n Example 1, and a solution of 7 parts
by weight of a N-methoxymethylated nylon-6 (methoxymethylatron degree 30%) and 3 parts by weight of a
nylon 6-66-610-12 dissolved in 90 parts by weight of methanol was coated by dipping to a film thrckness :
_ 50 after drying of 200 L.m, to provide a primary charging roller surface layer.
The primary charging roller thus prepared was evaluated similarly as in Example 1 to obtain the results
~ shown in Table 1.

Comparative example 1

A primary roller base layer was prepared in the same manner as in Example 1, and a solution of 10
parts by weight of a nylon 6-66-11 dissolved in 90 parts by weight of methanol was coated by dipping to a
- #ilm thickness after drying of 200 .m, to provide a primary charging rolier surface layer.
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t he B‘QW bJeble & be used for the two-conponent devel opi ng nmethod, the
%ge- onponent d vgl opi ng net hod by use of nagnetic toner, the one- corrponent
' eve&ﬁ%ﬂm by use of non-magnetic toner, etc. Al so, the devel oping
SySt emn{%’ sgﬁe ﬁ\'a&nlaﬁgs J‘hkt‘i"(ample 1, a primary charging roller base layer was prepared, 5 parts by
weight of a polysther polyol and 5 parts by weight of toluylene diisocyanate were dissolved in methy! ethyl
ketone, and the resultant sofution was coated by dipping on the primary charging roller base layer to a film
thickness after drying of 200 Lm to provide a primary charging roller surface layer of polyursthane.

45 The primary charging roller thus prepared was evaluated svmllarly as in Example 1 to obtain the results
shown in Table 1. : :
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to nmechanical strength, chemcal stability. The arrangenent of the nenber
for charging to e cpnm ad not gsens pber in the 10
present inVengi ogn i s{not speciffiic 1t anygsystenlof
the fixed gysfieny ior|the stien] stich ds n $heZsane
direttion ds,.8r lthe pppo titon| tp tlhe p i v@ n@rgher can be
enpl oyed. 1e§ e i h% can Pr myt t %(E to
function ag 8pi°r *d1%dah| Ry “detii T bhot,osesi tive
menber. Concegnin netl ag age,| app et iodedh t he
menbgr for |ohér g nidi gitngf of 15 it he i ngenfipn,
al t hough d Wt he qatii opsiof] tie e © ©¢g
el ect rophotjographilc ¢levi tthah 3 sys n wh| chith@ desired
voltage is men airi yi bap fe gad Systegig n which
the appliedwolt sii 4t gpwf se flori t e ofl Hrdt ecting the
phot®sen- I Laskadd lapnd avi B @ &lirect
cucf ent and i AR RS, miAka@igh the
vol tage is {a®g@li t bef durire naliin@ scurrent, or
al ternating ts- LE seng 7] @vention, for
t he, procesge L] jevellop g, 2etq.% any '
dési®ed kngvh ih oft ele¢tr yragti/achn be
enpl oyed, dé eliop| nd. qad i gi%8d to
specific o g iIT|Hei hey e r for
chargi ng of nt Beﬁl coy8 A¢ machi nes,
but also fd hét ic ppplilca ids| sugh_ &s, | aser
printer, CH &) griaphi ¢ slys; ihg gybRen etc.
Exanpl e 1.4 bf ght enegdraiger and 5
parts by i eétr D ¢ar pd gBlgkheaded, and
nol ded to oG ﬁr‘m 5 St ased ﬁtﬁﬁkge center to
prowde a s (6t % {e he bl uges &si stivity
of the pri N9 ajel « nde€ 4 Be.
envi r onment &l ~ fAln g 50%0-t70§'t§3 3 x 104
ohmecm Next§ i § by wei (ymetthylat ed
nyl on-6 (et at i di sd hrt 8 By Swei ght  of
met &nol Y, o BS ]l r 814 §ro base | ayer
to’/a film thick fae D [er ovEedi g a primary
charging r & yeap@r en 5i sBITVBLY of the
urface | ay I et|HBx h@l af &d n ac€ 4 fyler was
S‘r’ov)oded on S eﬁ ejsae & vobul®e Jesistivity
was measur gd: “Eb dE2mb Bk nar githg $@s
prepared as 1S Tqrath D & INgx§ r oghpgagr aphi-c
phot osensi tii Bag 8¢ H@sLrli Hell rsg,s dsg an
el ect r ocond goFt|, 288 P Sybi|ndied X 2epEEmywith a
t hi ckness d S—Hrepa om
i - o ] ® o ) ) E~c g~ .
- -+ ~ ™ 30 -~ ?1 ~ :l ™ v>1 -« : v : ¥ HNAane - ;
Q @ L g .0 : /] : L] : o : -] : L]
a2l 3| 2a|828]sa|8a|l&sB|salsg ° '
5| § S |25 25| 25|25]88]| 2%
i 4 & R IR IR I IR IR




A solution of 4 parts by weight of a copolynerized nylon (trade name:
TMB0O00, manufactured by Toray Industries, Inc.) and 4 parts by weight of a
type 8 nylon (trade nanme: Luchkgprg g/ f13@3¥, manuf actured by 45 Dai ni ppon | nk
& Chemicals, Inc.) dissolved in 50 parts by weight of nethanol and 50 parts
by weight of n- butanol was coated by dipping on the above

el ect r oconduct i VESSUppOrtT to—fotme—poiryarteerspbh-Rg—a) ith a
t hi ckness of 0.4 Beryg].! Tbn;(ZLO)E parts ofs d di spz¢ i ghent jof| the fornul a
50 [err] 55 8 | EP 0328 [118 B1!and,i0|parils, by|weidni! of 4 pol yvinyl
butyral resin (tlrgde|ngme b LEG I\/R'SrTrﬁmﬂfa‘-b:txl 8d.#y3 SBki qui| Chemical Co.,
L) “wer e i spdr B | lad Bbr |Bit 1| 368|643 b§| S4AJEL B 34y} ohexanone by
a sand nmill devilcBd )@'510 fibu %.!‘Too'tbeoﬁ%swft@%l‘ii sper $Ban Mere added 30
parts by weight {of aethyl| ef hyL ket DR | SaR RiR| Bi LI B Y3 cated on the
above subbing | dyBr t 8! qra a|gharjgel gegendt,op| [ayd ™ v {8ia {t hi ckness of 5
0.15 [err]. Ten (§I Rar tlsy by | Tei ghé! 81 34 2qdi e hEbEHB leS Frneqi n
(manufactured by 18 b8higihg: gh t GFlel ¢ 0k | Bidad | kirfdi DS Nﬁﬂ% a wei ght
aver age nol ecul ara\ge Bht 1087 1PR, 0003 VRIS Bl Y grjcp idg m(b Vled toget her
with 10 parts by 9 bht dfza Pydr4zone| Somdaurti] B =i § puulla: 10 [err] in
80 parts by wei ghg iof Enorfoghl pE obdriesies | $iid ;gs b €41k §bEutilon was coat ed
on+¢ he above char@e pénerja2i oh2h ayed &p&f@rm C a@g'g;tgagépcrt | ayer with
a\thi ckness of 16[erf]; {hus prepgring|a § 9c- | 2vyraphptygriaphi
photosensitive fenbel No.j 1. Next, tihe alpo ipr] mary o:ha’gEng roller was -
_mounted in a copyishg mitcl“ ne pfithe ipopi ¢ i e’ddeyegoﬁ)iogg s5yst dm (PG 20,
. manufactured by |Caghonpk:bave: vl /e €hds o an:yi P o@Xfqosur e by
hatbgen |ight; ¢ne.c ﬂﬁ%'ﬂ}git sg'sgﬁrg]g?euérﬁ gaéirrécl“'fgrgiéérger and
cl eaner by bl ade, jn p_Iia_ce iof aip inary &o dila chargen thefedf, and
arranged ingon{a@ fkoithe ;samegcqnqti fufigddiasf ih Fid. B.iAd the
phot osensi tizve 25 nber | tihe| aboye jel pcir otlogf aphiic phetdsensitive
megher No. T wap—tsef—-Prrery—fhardi ' dy kpbliling a pul se
voltage havigng ¢ir@ct éufrent] vp b0l Y¥ia dgian glite ghtq I nt er peak
current vol tage| 1580 Vi oyeril kd, bt 1811 afl Q hreagur engnt fat the dark
portion potenti gl,, &nd 4 he i hot gt ifa] s £Qd the!ifage when a
bi nhol'e of 2 mr S loBeard! Bt iVies megers ludter nor mal
t esper at ur e gand| ribanae i Hiyrd! 5 BledWl 50 Trjes OP | E¢r?| §8Nd a hunmidity of
60% were ifvestigdtled: The regulifg r% showne:§ n[ Zabl festl.
ge| | | i iSof 1S3 &1 &) |&) |¢2
- I I B 158 15 (81 1 E
Lo IR t 1 ] 1 ] ] t 1
” 3 |2 |3
~ AN C I PR A
.. o |Z& |35 z5 o I K ] N
o 518 |8 (55| 3|8 |Belge :
“ o3 |Fe |5 e|fo7| & |8 [FE|5 4 F
O - c L0 010 g 0 c O ‘? o]
Sile5|9s|5s8) 5 s |BEEE| &2
3e|LE|LE|iTe| Z|2a|85|8%] 2 ¢
® $ (212 12 |2 |2
.: : ..,: gl gopnln . mwnlae
sa| g lislialialtalizlis
ARER R I TR
s o 4] moﬁ'uauouﬁgﬁgaﬁ

As is apparent from the above results, by use of the member for charging of the present invention as

~ shown in Examples 1 to 3, no damage is attached and no image defect such as black streak caused by

65 such damage will be generated. Also, since the volume resistivity does not change according to fluctuation

inenvironmental conditions, both dark portion potential and light portion potential are stable, and also image
density is good. : :
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Further, volume resistivity of the surface layer of the primary charging
rollef, potential characteristics and the i mage when the primary charging
roller was nounted on the positgeve 32g4es 8pi ng system copyi ng machi ne under
the low tenperature and low humdity state of [err] and 10 %RH were
simlarly investigated to obtain the results shown in Table 1. 35 Exanple 2
A pri mar yOn tie|ather handethe mpmbersiies chargingzasdal Compardiive examplesrh ante?: oiys demagekRnpl e
1, and the ghotosensigyp W%oa%sﬁw Plagk; stpaksge geeraisd. Euﬂﬁﬂfnﬂlewebd?ﬁﬁshwt\a?'&ﬂgﬁyl on- 6
(rret ho??ﬁé‘f éh.“i"@W“d%g:f ‘é‘"‘SG%"mH?t@%M}eé?PVr"ﬂagQ (e E
'E‘?aﬁth"t ?ﬁaE‘R' B8an t’é‘?p

[e”f S{%’H ar géa m g c? retr;i c ?:a[r?gnqn (!'Ersmt:l rl
-Chargl I’eé\? 53{ F% rn | E’i&f te e ? 15 th

obtain lsﬁ%rﬂ%o{s pr| mary r0
llayer wasg mb s fo &ar%ﬁ\ s mﬂﬁératﬁ§ e*an\ E&‘@gm @halie byl pl%crﬁ@tédtoh% Of 7
partg QYMAQ@' Feb? finePprdtobRbitRE ridiBb ¥ | iathis th Gé’ SRS Yrdgh istedth.i W hed €OT €
30% anﬁla oPRF Eifarghy a8 gmpaaiiveaewaqnmétﬁﬁgsﬁglpm ORI REWAIE baRY IR@Het S DY
wei ght igéraln@iebih Cdus W& inbek s sbehy In Al qhfplarativet examplé i4, rarué o edﬂﬂﬁscﬁspE@iorﬁfot Rl
dr yi ng redistahBdin[ctlotoprend ¢f high GasisthBceathprio aheliigh edigtingé pertions lahcclow sasistasuottinser .
The pr iasmigroscopiualy sbgerved] Whoreby ihare aEmahwbith dutesonaheciinage! duel tsdharpinguinbgulasity. i n
Exanple 1 to obtain the results shown in Table 1. Conparative exanple 1 55
A\pr i megmpleB| er base | ayer was prepared in the sane manner as in Exanple
"1, and a solution of 10 parts by weight of a on 6-66-11 dissolved in 90
parts by %F‘W“%Fy"ﬁ@( MEHRIPPA(RE & %a&n@d"wercﬂs,!rp%ﬁ@r"ﬁa and gqaerhwith 2 pelypmide aof t er

dryi ng -Sybbi f)’e err t rowde a har o) Ier surf ac Ia er.
EP@G"Z’8 112 1Hoxg z lf;ﬂ g?’e'f ‘faé g’{fﬂf é‘f igf E’a
simil arq 25 glé e?l t J?Vg [ hy ketone isper in aé too §){I,Lco?ajin ﬁa' r charge
Conpar b rpmg% oot ¥ %BEW Stk anne
sane s} e ’thrémass%f§ Iﬁ.ﬂh ,a ax»pra ity

n\6fe rdpﬂot SHhphia bhotosBsit i in $erﬁ 2m3t anol was coat ed by

Y1 0B GeaRersii
di ppi ng-t Rexd 1 I.Jarra &fruncdﬁramu@r%@ hyi6H-2 Bl etBiiRlioh @bdrde 2096) wak @idoed f gor i mary
char gi n@nté By waght SLIMEREAE, and MR resulldhe sqhitibM1Réis/codted bP BipEing 6N 4 Frimakydnarging emer ed
was eV daselay tosa fitinl thitknass abafieNdrian@ oISe i, toQprévizie al piimaty &hérgibgfolies sdrfice lagaan | n
Tabl e IFor measursment of the resistivity of the surface layer, the same surface layer was provided on an
30 aluminum sheet and its volume resistivity was measured. '
The primary charging roller was mounted in place of the prrmary corona charger as of the reverse
development system laser printer (LBP-8 manufactured by Canon), and contact arranged to the same
“constitution as shown in Fig. 5. As the photosensitive member, the photosensitive member No. 2 was used.
Primary charging was effected by applying a pulse voltage having a direct current voltage -750V and an.
35 alternating current interpeak voltage 1500 V overlapped, and potential measurement of the dark porfion
potential and the light portion potential and the image when a pinhole of 1 mm was opened on the
photosensitive member were examined under normal temperature and normal humidity of a temperature of
- - 22 *C and a humidity of 60%.
y Further, the volume resistivity of the surface layer of the primary charging roller, and the potential
40 characteristics and the image when the primary charging roller was mounted on the above laser printer
were investigated under the low temperature and low humrdrty state of 15 *C and 10 %RH, to obtain the
results shown in Table 2, .

c

Example 5

A primary charging roller base layer was prepared in the same manner as in Example 1, 10 paris by
weight of a methoxymethylated nylon-12 (methoxymethylation degree 30%) were dissolved in 90 parts by :
weight of methanol, and the resultant sblutio_n was coated by dipping on the primary charging roller base :
layer to a film thickness after drying of 80 um to provide a primary charging roller surface layer. K
60 The primary charging roller thus prepared was evaluated srmllarly as in Example 4 to obtain the results

shown-in Table 2,

Comparative example 7

65 A primary charging roller base layer was prepared in the same manner as in Example 1, 10 parts by
weight of a nylon-6-66-11 were dissolved in 90 parts by weight of methanol, and the resultant solution was
coated by dipping on the primary charging roller base layer to a film thickness after drying of 80 um to
provide a primary charging roller surface layer.

13



‘Conpar ative exanple 3 The primary charging roller base |ayer of Exanple 1
“was nounted as such in place of the primary corona charger of the above
copyi ng machi ne, and the el ecér opb®ttaBaphi c photosensitive nenber No. 1
was used as the photosensitive nenber. The prinmary charging roller thus
prepared was evaluated simlarly as in Exanple 1 to obtain the results
shown iThe WpANe cherginaoliss iy praparafevas Lealgled similary as ind=xarapie4 traebirin theitesylls Exanpl e
1, asornrieile@harging roll er base | ayer was prepared, and 10 parts by

wei ght of a chl Qr gpr ene rubber, 0.2 part by weight of electroconductive
caébgﬁ_m&ﬁ—ﬁﬁfgm b} e s by weight of methyl ethyl ketone were added and

di : per SAe r'nlaRl cﬁ\féﬂv}lr f . us fa Q agi ? %ﬂn"xﬁ Se (?\%tr%ginbé/xagwi BRI 9«9 a(?'igbt he 25
pri sigm'g,bms. A sz}ggf@ 0 bats © ﬁf‘?‘ o ?ni:ﬁm,efﬁ i Iegﬁlﬁgﬂxmé of 200
[er T lvas dobe® b ¥ibblfy 6h 1RE bR cHfa Bgéllglgoagéjltyle?oaw ihidlafess &H6Pbryin ol g8 Y

- char gloigh 4 Sraff chbriging rdhbeRAdBthywas eval uated simlarly as in Exanple 1 to
ohp al N Thé Brifidp iatgingSroYVhus Predarddl s bvaludidd siadiip @8 MEXMRIS ¥ 8 3bhdih e ldsuishe same

manneKowa s TableBxanpl e 1, a primary charging roller base | ayer was prepared,
10 parts by - weight of a nylon-6 were dissolved in 90 parts by weight of
di meChyiparaivenaxample® and t he resul tant sol ution was coated by di pping on the
primary charging roller base layer to a filmthickness after drying of 200
[esr] JBe pimasy chargieg eplieyrbapearojfer oh &xaipieg! wedl ineunted g fsucheln | plage of thetpemaryi mar y
char geeng ahypercaf theguer é?&%“hﬁ&‘%vﬁ#%aﬁws ad 1he elpqirpphetooiaphieRbolgsPe 1 to
obt aFiliveimpmbprdiq, R was ugod f, the phofosprsitive memibepar at i ve exanple 6 40 In the sane
nmanner. 158 pﬁ"?f’“Ek"?ff&'ﬂgé' olier thus preparRd WP eyalplgd siilary pe @F"ﬂ%‘gg‘* fogpiain syl epar ed,

5 paft¥ By'aRi8&2yht of a pol yether polyol and 5 parts by weight of tol uylene
Msw&pa%‘t}eeex\é\ﬁé,gﬁli ssolved in nmethyl ethyl ketone, and the resultant

sol u by di pping on the primary charging roller base |layer to

a filmg 6%»%&% ing i ball Mie?‘ FaHropared il L Sametnfanitr QY InE5arfipid) i | B, Yo pMRT 91 NY
rol | gy weight bPE&hlorpYenb rfbberP6) M&ti}%ﬂ&f elfictrocondubiNe carfbbrTaHAY0 paA ! wihnt & | er
t RIS mBih R Ry EIB10N6 Wer8 \4BdddUnE disdrddh lirPd ball ke Thd\diSpeRISR Was doated by ipding o 8. resul t's
Showgrinhdiy diaking rdiler Béde Tyerlto a film MRRk(dsS &Ry drdidg B¥180Qhm to provide a primary charging.
" roller surface layer. :
The primary charging roller thus prepared was evaluated similarly as in Example 4 to obtain the results
shown in Table 2. . :

Comparative example 11

A primary charging roller primary layer was prepared in the same manner as in Example 1, 10 parts by
weight of a nylon-6 were dissolved in 90 parts by weight of dimethylformamide, and the resultant solution
was coated by dipping on the primary charging roller base layer to a film thickness after drying of 80 um to
provide a primary charging rofler surface layer.

The primary charging roller thus prepared was evaluated similarly as in Example 4 to obtain the results
shown in Table 2.

o,
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10 20 45 0 O

EP 0 328 113 Bl a

EP 0 328 113 B1 On the other hand,' thé

“menbérs for charging as in Conparative exanples 1 and 2, give danmages to

t he photosensitive surface,

whep@eshita®@4 streaks are generated. Further,

the volune resistivity changes according to fluctuation in environnental

condi tions, mhereby |nage density is lowered to give rlse to I mage defect.
T_U'I

Al so, the rrenb

chatg ||g; asTHr—Copparatve—exatptes—Srangd 6 are poor
in environmentdle5 t aldi | tyh hhviing hl h vpl e rehlstlvlty of 1013
ohm cm even undef nof mal} efvir onfrent , theer éf orle tandot i be funi forny
charged with | guse grgaqg>¢b|ﬂ|ty qnge hg har qglcorq; iorns by
over’l appi ng of la& pdcE | cul renty Vgi't:ag mf N- 8§ anpgar @l terlnat i ng
current interpegak gvol tage 1500 V| Wher gby th qe dendity iqd | ow and al so
white dots are |gBrierated. Furf hef, it he] nenmbe s:fo chardiny ag in
Conpar ative exgnmpl®s |3 and|4 have garbpn ipregi pitgdted of the J0o surface,
wheggeby the phgrosengitThve nHﬂDe WS T|anr e Toibe danaged 10 (generate inmage
defects. In theg §Enber ﬁor charg ng as |q Co aratlve ejame 3, the
chargi ng potentfi @l i g gororﬂEI-d; hut white band J:p ‘;Fu i atgra} gifrection due
to pinhole Is seem >] ¢qm Ay vg;eganﬁ;e;% oflue tg; canlgph ijsper si on of
| ow resistance |i p $hl oerr(ane: of | hijgh {edistpnte, ftherelarg hijgh resistance
por td ons and | rpsijstdnce port|ons ap i crps¢opijca) | y jobkeried, whereby
there are nuch phi%ejdotis ¢n } he |ﬁage due t bhaqglhg |rrbgularity. 15
Exanpl e 4 An al fomrromroyjrdey b.pTe anet nunner as in
Exanpl e 1 and oﬁted mﬁqh pplyanhde 5 ubbi n 1 Next, 20 parts
by wei ght of a _:e ccop pen pht hal o_,yanl ng (man pro Ink Mg. Co.,
Led?, pats Py wiisght ¢f B pig ygi npl, it BL: 8 |manufact ured
by Seki sul Ty ¢ 1@} 3and3'79 DA ety et hyl
ket one wer e %l prsed (0 .alsand, mJdil t b .dbta q ghterfial for
charge genergatijogy ayen jaf {&f) di pRAr&i P &h tefial] for charge
gengg ati on Faygr5vlhs|coate by d{ ppi nglon th ubbing | ayer to a
filmthickness |08 «D. 40 [ier§] .y Fu tﬁer, aicha on-mas coated -
simlarly 25 asjt2El 1 4o brdoarh dn o} ol ographi-g
phot osensi tive {menberf No. 2.
. L} o~
%0 ? M T E
o L] Q ] [}
1% ] - — —~ - -
Q ~ > ) ¥ Q ]
Y oy 5 © o | &8 | &2
- Eed ‘o O v-3 - 0 - @
— [ € ™ 1 1 T M T M
o w g ~ > o~ O o 3 £ o
a5 Q0 - > 1 X% e O e 0 t
. g W X e 0O g =1 c O M o W =]
o £8185)1558 & | 3 (8s|22| 3
3 o 2 O Q. > > > | B =1 0 o >
n E. Mmoo x . < -4 Qo Q (S & 2
> o |e e |eo _|e_
40 - wn 3 ~ 3 -] -?' [, '?1 3 -3 ~{
0 o Tolmoelmel® ol & o
r 2 |83 |8 3|=3|8 B B
] § |85 |88 |ER|E 8| E A
- | & |S5|85|85|S8|d%
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Next, 10 parts of an ethoxynethyl ated nylon-12 (ethoxynethyl ati on degree
20% was dissolved In 90 parts by weight of nethanol, and the resultant

sol ution was coated by di ppi ngEpo328pi3Bary charging roller base layer to a
filmthickness of after drying of 180 [err], to provide a primary charging
roller surface |layer. For neasurenent of the resistivity of the surface

| ayer, the sane s| Im/pr \PAS Jariovuied Qn_an ?0j| Ui ATl sheet and its
vol ume resi stivi t‘g was maasu ed. he; prli mary{ char ¢i was nounted in
pl ace of the prinfryy cqroma chargér ias |of :thﬁe rrever se evdl opnent system
lasgr printer (LBP-§ mgnufiactuied|y ¢4non), | add, hnged to the
same constitutionja® ghowh iin Eigl 2 SA4sS tifel AH menber, the
phot osensi tive nefrb&rs Nog {2 @s used. SHr & il iy Sahd fected by
appl yi ng a pul se ﬁo§t§ag eahavj mg aldiv §dto Gurf ents DV and an 35
al ternating currehtg,intle? peak °yol aagegl@%g\/ gvel potenti al
meagurenent of the H&t K Dortf 8h peenti|dl 1&nhd tihe on potenti al
and the image wheh Bilrdhdlel &4 A |mh gdss ¢ehed ® sensitive
menber were examni ne® 2urjdgd Cnjoktnd | tEnpdrat gy pYat dity of a
tenperature of 22{*8C 4nfjia hélyi di-tgy: of| $0% | burg une
resistivity of the B flaté |pyer ofit §d prispey € er, and the
pot®ntial 40 characBefijsgiics| @nd {he Brege hen ¥ charging roller
was’ nount ed-on the 8SkbJeslaskiipririict (wernd | Bvies i br the | ow
tenperature and | guwrRug-Bity s‘*faif"b;im{ e hid-T4 htai n-t he
results shown in Jabje]2.! npl e}5 45 A priJgr! | er base | ayer
was- prepared in the garfe fanpet as ijn Hxanpl 1, wei ght of a
oxyrmet hyl at ed[nyéor)- 12 (fetho y‘pfet.hy%'t_i ih degred 3091 were dissol ved
-in 90 parts by wefght dfgmefhaEnd | @ng |t §e g s 83 : I®h was coated by
di pping on thke prinaky [charg) Ty rﬁbl‘ﬂer bége, {J&yel 4 4 Fill mthi ckness:
af ter drying 3f 89 -[sr ] mit of ptovide a |pr iimaf &ichargiing ral | gr surface
~laygr. 50 -v-l The prgrrdry;chlar gi ng rol ller 't hgsgipr ¢ eval uat ed
simlarly asgn Exanpl g 4}to obtasr thg rasult® show ijn Table 2.
Conpar ati ve &anple Z;-'T: A.prl ma.r)c. chz'frg ng§ r Ileér base ayer. was
prepared in whe s#ne_grrﬁnnqer asu n Exla le1ls §0;_:p reg °V‘|€I pht  of a
nyl on- 6- 66- 1% wer ¢ digdol yed H:n 9 p:ar?.ts by%v\ﬁ'l.ghf afi Ghaapl , and the
resdl tant solutioh wds [coat efd- by |qpipueng anet he. pri-ﬁrﬂry ehaﬂgl ng roller
base |ayer t& a f{Ih3 i gKep$E! gf eg! (ﬁryigfim k| 89 [-gr'rg a gfovide a
pri mary chargi ng oﬁl'xr 8urf (Fe yer 211F 2R 01338 hs 'B‘:'. The primary
charging roller thugpreparef das evialZfat dcg 5EMI | arfyl as?:n Exanple 4 to
obtain the result$ §Fovn iin [rafple|2.i 8] 1 &|&} » | &
3% me | i i i ' ] i
| 3 |2 Tle |3
{ N ® 3 ~- 3 n "
~a S s |2 | I IlEelde
SRR T I EEIER:
331 E T %7 ©  l1e 8le 8| W
Se | 8612 8 s § |3 5|8 8 8
He |5 | & = > ~1d 2|8 2 >~
45 n E m = E < 2 4 v Ul 0 =
) 0 o o o
- n A ~l3sladaalaSs)a 3 !
s | 2 |Es|l8slElEalEe
T O g o s O 8 O g Q.
w E | § |ES|es|ESiEE|¢Es
' & & S 5|5 8|S 8|S 8]a @

. As is apparent from Table 2, also in the laser printer of the reversal development system, good images
56 were obtained similarly as in Examples 1 to 3, with no streak caused by damage being seen and also no
N black band due to pinhole being seen. There is also little potential change to the environmental changes,
and charging is effected uniformly to give good images.
The following Examples illustrate further improvements of the invention previously described.
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Conpar ative exanple 8 5 A primary charging roll er base | ayer was prepared

in the same manner as In Exanple 1, 10 parts by weight of a

nyl on- 6- 66- 610- 12 were di ssol vedkp g388113a81 S by wei ght of nethanol, and the

resultant solution was coated by dipping on the primary charging roller

base Ia\E/er to a filmthickness after drying of 80 [err] to provide a

primary ng roller surface |ayer. 10 The primary charging roller

t hus prepared was evaluated simlarly as in -Exanple 4 to obtain the

results afy chegipg doller b% S’r ‘é{?ﬁ Vépaé%@d egsagie [manner af e Exaniplent. \Neatas gi ng

rol | er B' § "’ '°° °" rPP@?!P’ HEA"EN('!PFOF ﬁa'wraaered BY Celyabign) | nar y
cor opia rse Yve' F %?ﬁ’% W?gér(’“ P‘?"M’E‘%}Py'aﬂa’hd t he

’el ect rog re% 9 yvgr % thano I'b% r g

phot osegﬁér °° af'rrary char g n'a""?o e §°"5’F’é"|d’é?‘8’d %gmg

eval uat e‘dA§H§§crlrlﬁEl |anv@% dnmag)éﬁémhdaroﬂsrms ﬂ’pﬁaﬂdrﬁs'ihlg ombart rcﬁar in Table 2.

Conpag at | WextEh IRk Phraphib bhotsabsitive Mbidbdd Gad SHbaRid a8 Askri S prepar ed in

the sane waBaRMIhuA Sylinder ENBJ% shape /8 at prdddrel A Exampi¥ 1\Was ﬂegﬁareﬂ an@a rene

rubber , subidg pgdrtwithya Mickngdst of @6 @rh Gk HEMMEA OA! GHol akhirum &3y Ry RAh %a

wei ght méthdtfasiveExampie @t hyl ket one were added and di spersed |n a ball mll.

The di speNeftol0 padssof e dineappigmentchi thpifanguign t he prinary charging roller base

layersto a filmthickness after drying of 80 [err] to provide a primary

-charging roll er surface Iayer The primary charging roller thus prepared

was eval uat ed y in Exanple 4 to obtain_the r own in :
Table 2. 30 @— ATS lgrrpl e 11 A primary char& é&ﬁ mary | ayer
S 5_%repared I'nYt,he sa manner as i aphe 1, 10 pafts by I ght of a
6 wer e di Ssol vedWDp—t T y i N=d i fornfifti de, and the
resul tant solution 35 AQ% coate NOpi on the p ary charging roller

base |l ayer to a filmt kness after drying @80 [& to provide a
primary charging roller surface layer. The pri méry c ging roller thus
prepay ed was evaluated simlarly as in Exanple 4 to obtain the results

shown idad holats By wéight:ofta p'égvrﬁy'l_’ biral resin (rade name: S-LEC BM2, manufactured by Sekisui
Chemical Co., Lid.) were dispersed together with 120 parts by weight of cyclohexanone by a sand mill
device for 10 hours. To the resultant dispersion were added 30 parts by weight of methy! ethyl ketone, and
the mixture was coated on the above subbing layer to form a charge generatron layer with a thickness of
30 0.15 um.
Next, 10 parts by weight of a polycarbonate with a weight average molecular weight of 30,000 (Panlite
L1250, manufactured by Teijin Limited) and 10 parts by weight of a hydrazone compound of the formula:

35 Cz Hs \ ' \
y -0
C, H | @ )

40 :
- were dissolved in 80 parts by weight of monochlorobenzene. The resultant solution was coated on the
above charge generation layer to form a charge transport layer with a thickness of 19 um, thus preparing an
electrophotographic photosensitive member No. 3.
The primary charging roller and the electrophotoraphic photosensitive member thus prepared were
45 mounted on the positive development system used in Example 1, and the potential characteristic and the
successive copying image density were measured and evaluated under the environments of normal
temperature and normal humidity (22 *C, 60% RH) and high temperture and high humidily (32.5 C 85%
RH) to obtain the results shown m Table 3.

50 Example 7

A primary chargmg roller base layer was prepared in the same manner as in Example 6. Next, as
electroconductive powder, 0.3 part by weight of carbon powder (CONDUCTEX 975 BEADS, manufactured
by Columbian) and 0.1 part by weight of titanium oxide type powder {(KRONOS ECT-62, manufactured by

65 Titan Kogyo) dispersed together with 10 parts by weight of a N-methoxymethylated nylon-6
(methoxymethylation degree 30%) and 90 parts by weight of methanol in a sand mill for 5 hours. The
dispersion was coated by dipping on the above base layer to a film thickness after drying of 200 um to
provide a pnmary chargrng roller surface layer.
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EP 0 328 113 B1 10 I . 40

"> 45715 EP 0 328 113 Bl 25 As is apparent from Table-2, also in the

| aser printer of the reversal EB@82Bap3BMmt system good i mages 55 were
obtained simlarly as in Exanples 1 to 3, with no streak caused by damage
being, seen and al so no bl ack band due to pinhol e being seen. There Is al so
little getp@mmhareﬂ& & s Rrepared was mayitRdAnhe conyl 5@“"&#&% F@ﬁ" 6i s

ef f e CPEYORHPE 83 g alugt 5#\7@”@%@6“"?’@%@‘“‘?‘?58 e Fesuitni A Shexm illustrate
furt JPTovenment s of the invention previously described. 16 EP 0 328
113 E@eanple 6 A primary charging roller base |layer was prepared in the

b sl Gl e

di sp&les &Qg% br Mﬁwﬁbp Holght ¥NWo%eth9l te&@nnleR {n&&mhmbh nyI on- 6
(et rz@%y&nat Wadd byPReisHe of B&hanbl%h a sdhd nfl ol iidufe. THé d¥PbrEibh wa colited byadipping N a

S aad oRithe alfo® bdxe Nayer ®. a fiMEhicnsRCMter BYing\FI5C Mt 18 Grdvide Gi PRiaRyOch@ing idtlerabov e

basé slugigerayéro a fil mthickness after drying of 100 [err] to provide a

pri mar yThehgimgiydyargioy ralier thusr drepaed Iway ewuntelisondises capyibg thactiewsed in Exampla By

char ghdmeasaredl end avalgatert ie thersemie mennerieg imieatple 61 The reshiteragg shgwn iIbJable 3. Next, an

el ect rophot ographi c photosensitive nenber was prepared as descri bed bel ow.

Arsa|Refereneme@PRlpdder of the sane shape as that prepared in Exanple 1 was

prepared, and a pol yam de subbrn Ia er wi th a thickness of 0 6 [err was

f or med Q)H"'f‘?ﬂéc '%I'PH f?ﬂ‘?‘h IPrepgred nqr@st'mgxag}gf?ﬁﬁ rPP"ExarrpI e

der Vegg% r ring, ary chargmg roller
_ 1,.' yer mglﬂ pnmary arging roller m Tn)e ‘f fe %?n%?

g,g The primary charging roller thus prepared was mounted on the copying machine used in Example 8,
and measured and evaluated in the same manner as in Example 6. The results are shown in Table 3.

Reference example 2

25  The same primary roller as used in Comparative e:rample 1 was prepared.
" The primary charging roller thus prepared was mounted on the copying machine used in Example 6,
and measured and evaluated in the same manner as in Example 8. The results are shown in Table 3.

55
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[err] 25 and 10 parts by weight of a polyvinyl butyral resin (trade namne:
S-LEC BM2, nmanufactured by Sekisui Chem cal Co., Ltd.) were dispersed
together with 120 parts by wei ghgp ghogyfd phiexanone by a sand m || device
for 10 hours. To the resultant dispersion were added 30 parts by wei ght of
met hyl ethyl ketone, and the m xture was coated on the above subbing | ayer
to forma charge_generation |layer with a thickness of 30 0.15 [err]. Next,
10 parts by wei ght of pel yclar Bonatffe W thfa wei gvenage nolecul ar

wei ght of 30,009 BPanl|teili {250, ngnufiact ired by} Teiljin Linitad) and 10
parts_by weight jop a h drézone o:orrpcund of fthg fdrmulia: [[err] #40 were

di ssol ved in 80 Pas S bg \{vegghg :Of-n nosdcld preolleszere.! JIhe resubt ant _
sol ution was codtgg an| the atove (':T1ar§€'i depeRdtPgnA dy®f to fobma charge
transport |ayer |wgth t hifckrlesg of [19t[er[], 1t hys pr’:ep ring ai

el ect r ophot ogr aihj;(g phpt ogendi tilve rrentter No. 13. [Theiprimary cRarging

- roll g and the ¢l ectrophofogrlapii c photosepsi tti vg nenbef thus grepared were
45 mounted on t!eaposi ti ve dgveliopmgnt }systemiusdd T n Efanpl e 5 and the

potential chara t%ri stj c %md t hd sug cessive copyilng linage denspity were
nmeasured and ev Ig@gd igndes téd enyi 6dneehts | ob {nar red t enper §ture and
| )
(83 74 R tad

normal humidity , R60 9D hﬁgh& érSyr& an®|high hBridity (32.5

C,L 8%0oRH to 0)t-§1i31vthe tesyltg showntin Tablfe 3. 5(? Ekanpl e g'A primary
charging roller [l llayef wgs grepgred inf the sgme manper as ¥n Exanple 6.
Next, as el ectrcondugtivg pgwddr, ¢.3!parf by wgi ght of carbog powder

( CONDUCTEX 975 BEADS, |manufadtuned by Col upbr &n) [andTO. L part @y wei ght of
tiit ani um oxi de y';f)% pdwdel (KR ECT62,| mahuf 4ct ub ed| by 55 Jitan Kogyo)
di 2p&r sed toget hey awi thh, 10, pait 4 by{yet ght| gf g Nrqret hokynet hykat ed nyl on- 6
(et hoxyngt hyl af i®r gddogee PG 1and gaipgrts_:‘bysmeégpta pf met @nol in a
sand mill for 5|hp@r8.| The difspersi pn_yas lcoal €d |by di?oi ng onat he above.
base | ayef to a]f? [@m tlhyckreds af fe ﬁ{yLrlg L _260 [ ér to prvide a
pringry cﬁargingt'g](glﬁer sirfacellayer.117 | “ EP ¢ 328 113 B1 The primary
charging Fol ler[th®s grephared wds npunied jon {he|copying machigme used in "’
Exanpl e 6, and heh¥urdd ahd ¢valuatfd | n the sazg mahnel as i ngExanpl e 6.

The results are[Shown {I N glabll€ gl _E| chargigg roller

X
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5
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el ectroconductive powder, 0.3 part by weight of carbon powder (RAVEN 1020,
manuf act ured by Col unbi an) was di spersed together with 10 parts by wei ght
of a N-ethoxynet hyl at ed nyl on-gp 6abéorgymet hyl ati on degree 25% and 90 parts
by wei ght of methanol in a sand m |l for 5 hours. The dispersion was coated
by di pping 10 on the above base layer to a filmthickness after drying of

150 [err] to provide g Drlmervlcharqi ng rolle surface layer. The primary
charging rollerjth sarrepared yas m)t'pnt pd n hen pyi ng nmachi ne used In
Exanpl e 6. and agugd4d and {eval ugted ip t >anp nne;, as in Exanpl e 6.
The results are|sh¢wd |i e {Tall€i 3 |1H}Ref & ncE A fgimry charging
rolfer was prepgre @ 1] tﬁe qJanme nn¢r QS En Exahpl lﬁ’éxcepi that no
car bon powder ich 4 eliectlro¢onducti ve pewder yvas |rgcorpgrgat ed during
formati on of the plitdryichdralng roI'Ie stirfpce} | ayer, fin Efg primary
charging rol l'er|ef [Exdnplie §. YThejprimafy thafgihg rol°1 er BRUs prepared was
moypt ed on the ¢opyi-nd machi ne-us d itn _xa | e 6- as r d and
eval uated in the $4n® |manngr asd JEXamDIOe,Q. T(hleor su‘l;s ar.e shown in
Tabl e 3. Referenck|exgnplie 4 26 The sasre or i frar L’?.OJ:I eﬁ ﬁ;ls used in
Conpar ative exafpp d% wag prleppred. Thefprimafy chafging r§lj er thus
prepared was noyn® qn tthe jcopyi ng r:rac i ne usedl I N E>ga1'rplg'§_6 and neasured
andseval uated | h hessarm& mgnner s in _xahpl 2 6' e°’r"ésuEt‘S are shown in
Tabke 3. 30 35 f0246:30 48 | EP ¢ 328 113iB1} |ER 0-328 }18 Bl 0 50
change in succegsgyeg qopyi pa “rq,g Jeng toy,q,vanopq,d rntthe El-;gh t enperature
and hi gh hum di1yg°7ryirori- -imeht . |20} ! ! ~ o .
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o As is apparent from the results in Table 3, the member for charging having the surface layer of an
.86 alkoxymethylated nylon containing electroconductive powder as shown in Example 6 to 8 is good without

- change in successive copying image density even under the high temperature and high humidity environ-




EP 0328 113 B1 On the other hand, the nenber for chargi ng having the
'surfdce layer of an al koxynmet hyl ated nyl on as shown in Reference exanple 1
has is good wi thout change in fE§esei1148BLOPYi Nng density under the nornal
tenperature and normal humdity environnent, but Is |owered in inmage
density by gradual lowering in charging ability when successive copying is
r epeat ed Quaritkesther hendhthg imemberer changing having the syHach Uayerchf ary alkoxyreetwilategimyionias Thi s
may beshown i Redorenge mmb'e 1deeistaood wikewtichanos in sedsessiye erpyind nisityyundes dhansemal he
resi st &ﬂ‘é@'ﬂb’é(ﬁ&ﬁé“’m Ramiditysenviraemenis byt tis l?l”‘"?%é' 'ma% "F’FYk'ng’a‘PL@al?’{'?"!?ﬁ iBf the

aI kox ﬁ’i?fwgﬂ“ d‘” Fl°°s e‘EngV'aq % uf) i |°t 1‘ﬂ§°’ ;&%ﬁ%ﬂ%‘égg 'B?s'ﬂ‘& ?rgr ence
char gi Q%aksgﬁ %ﬂéﬁ ie 0 ss rﬂ’f@? H IS(

Next as elcglr’:st roc ct ve wel ght of car bon povvder
XENEQa%Qg manuf actured by Col unbl an) and 0 1 part by weight of zinc

OXI Zinc White No. 3. manufactured by Sakai Chemical Industry is
Co., .Ltd poprmeryecrdrgma%reedasbq%r 6Y préherddl iR GhePshimbo Smaior 48 Iirt) Bandple 1. Next, as

N- et howydetonyicaiegBwiny. Cpaltdby (wighOof Y-aredn Powddr (RAVEN @ 0R0ARandfA8Rire@BEICEGnIpa) t S by
wei ght amif 0. Nisdrttaynvaslight of zibe st povided (Zohe White Nb.CR; manufediired by Balal Ohedpieal By Was _
coatiedCiy L. Jpmiereg dispertdule togethere wWiths #0 | peter byt oveightf iof ni-thaxgketindatedafrylen-12ir yi ng
- 0f_/100(sthexyrriethylation degrpaiR0%) apd Pdrarts by ivaightiohgrethaol iep sand millhdavics foy 8 hourg\Jhe o
descr i Hepgrsign e cozlednhyi divning enhthe ghave bess| laver toaefim Hiickpass after dyyingleé 10fimde f or
char gi W@V'dW“maNéQ?fg'“&W"%'lsU@f’? B¥fot ogr aphi ¢ phot osensi tive member was

pr epar edAagesaré%eeraP I%ﬁ\ﬁm'ﬂﬁg cofley Y IaFﬂBé’P"'B?”?'W@a’%%HTE shape as t hat

u:mgfs f

prefar ed N 5?"88"‘9 P W@g gf WI th a
hi ck "8 ﬁ%"d’s "h fy o) h
thic ne 'f; er wr was %le% t ¢ aouglnrrwl d?er ?cc%rdra? B'qzjt’ﬂca)n: €

of the Dm—é;g I}Qg”
[err} 35 f a‘ﬂts b%& ht of ?ﬁ‘e thyI e fom uhacryl ate resin ‘(nunber

average no| ecuI ar weight 17 x [err] 40 rranuf actured by Sei kg_Kagaku) and

80 parts INFRCOOf. neHhy! et hyl kéiH)ge wer e digper sedN nd mll, to
obtain a ting m{ersal for charge generation Iaxer af t er persing. The

coating erial fo arqe_ ﬂ@_(ﬁ_@[ asy cofh8d by dip on the
prewb ous sulbing | a to i ckn of 0. r]. Further 2 t he
chrge transport | ay ed in the sane § in Exanple 6 to
"prepare an el ectrop ‘ 4. 45 The
primary charging roller e el ectrophot ggf\apkt c phot osensitive nenber
t hus prepared were nounted
used®in Exanple 4, and the pot
U/

'H ial char a&-tlerl S-

-L,j 10 parts by weight of a polymethyl methacrylate resin (number average molecular weight 17 x 10%,

40 manufactured by Seiko Kagaku) and 80 parts by weight of methy! ethyl ketone were dispersed in a sand
mill, to obtain a coating material for charge generation layer after dispersing. The coating material for
charge generation layer was coated by dipping ‘on the previous subbing layer to a film thickness of 0.15
um. Further, the chrge transport layer was coated in the same manner as in Example 6 to prepare an
electrophotographic photosensitive member No. 4.

45 The primary charging roller and the elsctrophotographic photosensitive member thus prepared were
mounted on the reversal development system laser printer used in Example 4, and the potential characteris~
tic and the successive copying image density were measured and evaluated under normal:temperature and
normal humidity (22 <C, 60% RH) and high temperature and high humidity (325 *C, 85% RH) environ- -

. ments. The results are’ shown in Table 4. :

50

Example 10 -

A primary charging roller base layer was prepared in the same manner as in Example 1. Next, as

electroconductive powder, 0.5 part by weight of tin oxide type powder (electroconductive powder T-1,

.56 manufactured by Mitsubishi Metal Corporation) was dispersed together with 10 parts by weight of a N-

methoxymethylated nylon-6 (methoxymethylation degree 30%) and 90 parts by weight of methano! in a

sand mill for 4 hours. The dispersion was coated by dipping on the above base layer to a film thrckness
after drying of 120 um to provrde a pnmary charging roller surface layer.

21
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.t c and the successive copying i rage density were neasured and eval uat ed
under normal tenperature and normal humdity [err], 60% RH) and high
tenperature and hi gh hum di t \ER ®@22&6113@B1 85% RH) environ- nents. The results
are shown in Table 4. 50 Exanple 10 A primary charging roller base |ayer
was pr Tlaared |n the same manner as in Exanple 1. Next, as electroconductive
powder . P PAMAY charg] g%ﬁ gﬁ’? pEppareq Ha%%P‘ﬂ@dt?y lesgdnter (@%@t&mawdl ve '
powd EPasyed andsevaliziad in RUBY” 't SEBPE A 'Wé?séﬁs ALHPB? BiTERR Y was di spersed
t ogegher per3 parts by weight of a N nethoxynethylated nylon-6

(net ﬁexyﬁe:%&pé—ron degree 30% and 90 parts by weight of rret hanol in a
sand 11id b iRy vl ofllcaEhS | Gho W@ﬁne‘?%b | on tn,gb above
bas € pbwibndl AhcRxidb lpBikdeh wﬁ.ﬁn% %Ieé?]&%u& X’ g °D '"°

Pri N Prif&p chbirghty rbifel supbcoIayer iR 68 phdd Ehar roller &F e pri rmr y
char gi Mye pahdre chdrgintSrofis Wb%ar&ﬁﬁasrmwﬂfee n Qb thrﬂe?%e&ﬁ 'E%n%le ispg i n
ExanpbasuSd aselalimesit e Garhefarmbicds iP>@fiplb B. The festifsEre émMﬁrTaa&u n Exanple 9.

The results are shown in Table 4. Reference exanple 5 A primary charging
B ample—9 except that no

roll er was prepared in jge—sgm £
carbon powder and zi nc [o&i de powd.er i chi areLeI ec;troonductlve powder was
i ncorporated during f or{nBtd on] of ithe Jdl n!ar ¢harding froll er surface |ayer
i the primary charging Ral Bdr f1 E idgry charging roller
1 ~t 1 -t )
tNUs prepared was mount] ed 2o [t he 1| ase ! Exanple 9, and 10
measured and eval uated [ip 4 hd sane ny) it n Exarrpl e 9. The results are
shown In Table 4. > 30l 42 As us afgparent from the- o
ults in Table 4, thg—renbg—efF gt gurface | ayer of an 55 -
T”ioxyrret hyl et ed nyl on |{c§nt ai wder as shown in . o
Exanples 9, 10 i s good |viBthoyt chang dpyi ng i mage den5|ty
even- under the high tefpefaglr & and ilron-
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‘char di ng,

EP 0 328 113 B1 C
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Clains 1. A nenber for
conpristng a surface layer fornmed of a N-al koxynet hyl ated nyl on

5 2. A nenber for chargi ng acEpreeg13B aim 1, wherein the nenber for
charging has a nmulti-layer constitution on an el ectroconductive substrate.
3 A nmenber for charging according to Claim1, wherein the

N- al koxynet hyl ated nyl on has an al kox- ymet hyl ati on degree of 18 % or

“10 4. A nenber for
has a vol unme resi st
according to Caim
[err]. 6. A nenber
| ayer contains a pg
Claim1, wherein th
menber for chargi ng
powdgr is disperseq
according to d ai
powder. 25 10. A
parts by wei ght of
by wei ght of the
for rghargi ng acco
skaped in roller.
Clainms 1-11, wherei
substrate and furtH

Lectroconductlve ]
- ciafgi ng accordi ng
cont ai ns rubber.
12 and 13, wﬁereln
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35313 A ﬁenber for
ocongugt i'ye&l ayer

ng te gnyﬁ ogge of C ains
Iectzoeoﬂﬂugtlve | ayer is
enbef ﬁoro char gi ng _
urfqgewlqyeg i's arranged
ot osgngl t? v€ nmenber. 16.
in tﬁe

Surface layer

material

and zinc oxide powder

dispersed therein

N-methoxymethylated nylon-~
type powder dispersed

therein

N-ethoxymethylated

nylon-12

| N~ethoxymethylated nylon-
112 containing carbon powder|

Example 9

Reference
example 3

Awhen 2 $ to less than 4 § and x

Denshoku), and expressed as o when the ratio
than 2 %,

Successive copying image density was measu
'“pdttion'of the letter image printed out by w

*

: Example 10 |© containing tin oxide

]

_ As is apparent from the results in Table 4, the member for charging having a surface layer of an
- 65 alkoxymethylsted nylon containing slectroconductive powder as shown in Examples 9, 10 is good without
change in successive copying image density even under the high temperature and high huimidity environ-

ment.

23



i s charged by direct charging. 45 17. A contact charging nethod, which
perform; chargi ng ef a.nenber to be charged ar ranged—rn—cvnract—mh a

menber for charging accordi ng gpoagy 1pyg10f d ai yi ng
externally a voltage on said nmenber for chargi ng;ﬂ“ !“m !I!Emt
chargi ng method according to Claim17, wherein t I ] al 1y

appl i ealaims a pul se voltage having a direct current voltage of [err] 200 V
to 2000 V and an alternating current voltage with an interpeak voltage of
4000 1. oA memper forheroing, oprantising @ suriacedeyat iaamedcha Naikpymetbyisfedindescor di ng to any
one of Clainms 17 and 18, wherein the nenber to be 55 charged is an
el eét ropfidp aﬂﬂﬁlcba’%f‘ﬂ)?‘éfg@ﬁglt? Clpln tehseain the qmenmiygr @Féhﬂ'?'@p??@t%@l“'&ﬁﬁ?’c
devi ce, EEHOR PP AecHRAIBFtVP Stbsta'far gi ng according to any one of Clains 1

to 14 and an el ect o hot ogr.a hpt gsens rran cont act
it <o § R T e scedablt GaBof ySR b s Bred R S on' it

el ect ropH'B? c?@a apﬂﬁg{?e&ew ¢& Qeor di ng to Claim20. wherein sal d

el eCt r40pl&%ﬁ?ﬁ%ﬁemh&gﬁg%&nbgécm 1, WP SERATME ﬁysmpa? wonfneHGRGRE 8 MEANS,
a transf ans and a cl éani ng neans on peri pher al
surface of sal d photosensitive nmenmber. 22. An el ectrophot ogr aphi c devi ce
accor . N@ nembbl o dRtrgilg actbIBIR@orTidirh €, weRMmlthe RAJe Myt b SridRhtes SIBAD 300 1iny.
menber is constituted of a photosensitive |ayer containing an organic

ph ot oo ndueiribercioraharbieg acsordiagtoddise i JvirehdheCiutface Iaysotaibs a fdlyafide esstnanspr Uche
1. Bautei'l zum Aufl aden, unfassend eine aus N al koxymet hyliertem Nylon _
gebi | det & ridwetyef Iftmcm'w:mogrhmg i Claih. 1, Behatoin| the zurfaceAlapar sodataingeledirodndstivech 1,
wobel dapgov®autel | zum Aufl aden ei nen Mehrschi cht en- Auf bau- auf ei nem

el &kt roleitffhi gen Schichttrlger aufwei.st. 3. Bauteil zum Aufl aden nach
Anspr (e hATembeiien cherging pgcgiding 3o /Faim [y whegqin tae RigFtopPRaucHerPonse dndisparser in the
rungsgra&"(?ﬁfh'a%% oder h05her aufweist. 4. Bauteil zum Auf | aden nach
Anspr i cht, ein ders and yon 106

d
bi 5,1 G et T L PRI L RH'SIS?' opder o pei

) g:a ﬁt o L'rh %%%E ﬁa?JH a%gfﬁﬂdqo%a? \Ziﬁ:léel gftﬁg %ﬁéﬁi ht of ﬂnﬁﬁvﬁ@ é_y%}tﬁvee?h.

Pol yam dhar z ent 7. Baut eI I zum Au en nach Anspruc wobel die
Over f |1Q.hﬂ'?1§ﬁ'tﬁbrcfmchﬂb ﬁg Edo&lﬁ\é 0| cidich b,avthbﬁﬁnsthd: THANVIRF for charging | is shaped in roller. ST
30 .

12. A member for charging according to any one of Claims 1-11, wherein the member for charging has an
electroconductive substrate and further has an electroconductive layer between the electroconductive }
substrate and the surface layer.

25 13. A member for charging according to Claim 12, wherein the electroconductive layer contains rubber.

14. A member for charging according to any one of Claims 12 and 13, wherem the volume resistivity of the
electroconductlve layer is smaller than that of the surface layer.

40 15. A member for charging according to any one of Claims 1-14, wherein the surface layer is arranged at
the surface to charge an electrophotographic photosensitive member.

16. A member for charging according to Claim 15, wherein the electropliotographic photosensitive member
is charged by direct charging.

17. A contact chargmg method, which performs charging of a member to be charged arranged in contact '
"with a member for charging according to any one of Claims 1 to 14 by applying extemally a voltage on
said member*for charging :

'50 1_8. A contact charging method according to Claim 17, whersin the voltage externally applied is a pulse
voltage having a direct current voltage of + 200 V to + 2000 V and an alternating current voltage with an _
interpeak voltage of 4000 V or lower overlapped.

19 A contact charging method according to any one of Claims 17 and 18, wherein the member to be
56 charged is an electrophotographic photosensitive mémber.

20. An electrophotographic device, comprfsing a member for charging according to any one of Claims 1 to
14 and an electrophotographic photosensitive member arranged in contact with said member for
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30 enth~ft. 8. Bauteil zum Aufladen nach Anspruch 7, wobei das
el'ektrol ei ffdhige Pul ver in der Oberflachenschicht - iert ist. 36 9.
Baut ei | zum Aufl aden nach AnsprugB 47 28:3’?5’5[1 das el ektroleitfhige Pulver

Kohl epul ver ist. 10. Bauteil zum Auﬁa en nach Anspr;ﬁuwmmmrm bis 5
Gewi chtsteile elektroleitffhiges Pulver, bezogen auf o U8 I 'Ie‘ des
Materi al s Eddfgingi € Bi | dung der Qoerfl achenschicht, enthalten si'ndS 46 11.
Baut ei | zum Aufl aden nach Anspruch 2, wobei das Bauteil zum Aufladef zu

el ner Wehzan gedtophutographic dévite aBedingitd Clainmn20\whdreitisald elentrhphetoprephicidsvicéihagpanUc he
-1 bis 11, ivabepxpdawse Baanscs tloveloping/mdans ddiansiar nlerging| redebodndi f dleshing) aans on the

Schi cht t r ~pasiphesal Syttacesof sgid ghdtespreitive mpmier.e| ekt rol ei t f fi hi ge Schi cht zw schen
dem el ektro- |eiffahl gen Schichttrager und der QOberflachenschicht aufweist.
46 13. Baufeplectophetogpphis davicepseqiding,© friaip |20, wherelf shacpleciprhotegraphic pholosengifiveq e
Schi cht GuIATPeE i spaptituted of a ghatgseasifve Jayp, capipining e eropsicPhelpeRdHClive MambenInAthe 12
und 13, woNesroepauchR YRR der st and der el ektrol ei f fahi gen Schi cht kWi ner
als d8&r gﬁrn QQ&&LI%;chenschi cht ist. 60 15. Bauteil zum Aufladen nach ei nem
der' Anspr i I's 14, wobei die Ovberflachenschicht an der Qoerfliche zum

Aufi aden e | ' l,.,eaﬁg‘c ' b S

angeor dﬁét b{lﬂgat?1 zpﬁghﬁggﬁ?gﬁgegﬁﬂ%s | a e&%@gﬁﬂﬁgg@u%&%gﬁ?@gﬁéﬁgy

phot ognf | Balhdi G Ahieh nadhhasSHEdhon Roter BR B3aidl finl AMBden einefl MehrScibhiof-KiiBsu
Aufiaden aup ginéradertrowitiibigeniStnichfeipbidstweiduif | adever f ahren, wel ches eine
Auf |l adung ei nes auf zul adenden Bauteils, das in Kontakt mt dem Bauteil zum
Auf | aders. nBaifsileaumeAafisian nachs rspiotte 1, lwobéi ad M-alkoxyemethgliend Niled pinetuAldximéthylic-

i nden vonruigsgrad vérP18% G@BhdheBauBkisauBen ei ne Spannung an das Bauteil zum
Auf Mdsen angel egt wird. 18 Kont akt - Auf | adever f ahren nach Anspruch 17, wobel
di e von 4auBuieilzanciuiigrlen nagaimsanieh biwebei|dipp@ediEchopashieht sipemVeluragnwiderstand.von

G ei chspantfikis WEPhm2ep afwets + 2000 V und ei ner Uberl agerten Wechsel span-
6 nunga mt einer Spitze/ Spitze- Sga_nnung von 4000 V oder wenj ger I st.
19. KontSakBaukilivmfufiaen RATRAPSPAEh - dohel fiedRkerigepasciieit Aife Dicke 43t LER &% #™und -
18, wBbei #E'hufzul adende Bauteil -ei n pHot oenpfi ndl i ches ' - -
el ekt r ophotoqr.aphi,s S teil, pst. . El r o { l.Ssche
Vorri ch%ng? l'le "éé\‘s’ﬁeéﬁ% "eﬁgﬁuﬁ%’fhe?'lwo%rg#,gg%&g enﬁg'}%tc "Pgoﬁyﬁg'%%grmt nsprUche 1
bis 14 l’m_dB el Zubh kiﬁﬂ&e?.kﬁacﬁ”/\hspﬁiﬁm 1B%$e? 'd'e éﬂéméé‘d?;écﬁgﬁ %inaagﬁlgféﬁ#ﬁﬁ&egsPulver
phot ognpf i asigches el ektropho- tographisches Bautel|l. 21.

El ekt r ophot ogr aphi sche Vorrichtung nach Anspruch 20, wobei die :

el ekt r oEnoBAI a0 ABktRn VadH AButhE vdbé QlasSbibitroisitianya tRUNGSIR ider DBSHAdRMschRhiNe
Ent wi ckl ung@smigmrtii@ht ung, eine Einfichtung zur LadungsObertragung

s 8. Bauteil zum Aufladen nach Anspruch 7, wobei das elektroleitighige Pulver Kohlepulver ist.

/

10. Bautsil zum Aufladen nach Anspruch 7, wobei 0,1 bis 5 Gewichtsteile elektroleitfdhiges Pulver, bezogen
auf 190 Gewichisteile des Materials fiir die Bildung der Oberflichenschicht, enthalten sind.

40 11. Bauteil zum Aufladen nach Anspruch 2, wdbei das Bauteil zum Aufladen zu einer Walze geformt ist.

12. Bauteil zum Aufladen nach sinem der Anspriiche 1 bis 11, wobei das Bauteil zum Aufladen einen
elektoleitfdhigen Schichtiriger aufweist und ferner eine elekirolsitfihige Schicht zwischen dem elektro-
leitfihigen Schichttriger und der Oberfidichenschicht aufweist. :

13. Bauteil zum Aufladen nach Anspruch 12, wobei die elektroleitfihige Schicht Gummi enthéit.

14, Bauteil ium Aufladen nach' einem der Anspriiche 12 und 13, WObei dé_i' Volumenwiderstand der
elektroleitfihigen Schicht kisiner als der der Oberfléichenschicht ist. :
50 :

15. Bauteil zum Aufladen nach einem der Ansprliche 1 bis 14, wobei die Oberflichenschicht an der
Oberfldche zum Aufladen eines photoempfindlichen elektrophotographischen Bauteils angeordnet ist.

16. Bauteil zum Aufladen nach Anspruch 15, wobei das photoempfindliche elekirophotographische Bauteil
55 durch direktes Aufladen aufgeladen wird.

17. Kbntakt-Auﬂadeverfahren, welches eine Aufladurig eines aufzuladenden Bauteils, das in Kontakt mit -
dem Bauteil zum Aufladen nach einem der Anspriiche 1 bis 14 angeordnet ist, durchfihrt, indem von
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und .ei né Einrichtung zum Rei ni gen auf der AuBeren Ovberfl ache des

phot oenpfi ndl i chensBautiel | s aufwei st. 22. El ektrop '

Vorrichtung nach Anspruch 20, epbe2sdasBphot oenpfind “ ogr a-
phi sche Bauteil aus einer photoenpfindlichen Schicht LM“E “ﬂ “\

el oktrol ei tffhi gp n Schichttrager zusam nengesetzt - l'eLeim s

phot ol ei P'?Baﬁ?ig% aﬁﬂ“@%i’ﬂ dag Bauteihgymdiufiagen angplpgt|wird. Revendl catlons 25 1.
Eldnent de conprenant une couche superficielle fornbe d' un

vion .tz it P L e
qui poss eur. 30
3. Be g °§ 'tze gﬁ?ffonl a reven‘ﬁ?"c,ggf on. 1, dans |loquel |le Nylon
N-al k%y Rﬁﬁiﬂ#@a&%@&éﬁ&?né&ﬁ‘ e.ﬂ.ﬁg béh 0rsBhah iy AL Botle 3Y i D Al QY %UJ?% ur a 18
6 4. £ B DA ARARRL e Ao e 17 o 1 i B,
couche superficielle possede une r~sistivito vol um gue de 106 & 1012 ohns-
CM 103%0., Elek}r'éphoagﬁfm&he UgridhidAg, SMFIBEhd SiH IBAASN zuhAAuiEIR RaL Giabrh Q8 AbsprBtas | equel
| a couchsis 34 pad éih fi idhtale MRQRM ol Ben AFRUSHHRYordiEtePphbtodtinklidhesBlekifophdtENt  de
char genewpraghischadBautbin r evendi cation 1,. dans | oquel |a couche superficielle
contient une 40 rdsi ne de pol yam de 7. El6nent de chargenent suivant

| a r e¥nBipidaphotagraphischie Merridhivga each| Anspraahic2ie wehep die felektrophdiagraptisthé aichimg poudr e
el e6t r ocorriBildpeliciiungseimchtgg, %er@mckﬁmselhmhgggﬁm Eigiightuagh¢ur Laglungsiteridgungt | on 7,
daks’ | eqund eine; Ejgichiing zum Reiniase vt dert $uBeren rfidfhe sles pbatoampfinglichen Bevielle
superflc?‘@‘f‘?% Q El errent de chargenent suivant |a revendi catlon 7 dans

| oquel e ele nductrlce est une poudre de carbone

El aemaﬁ?' ﬁg&@q E c ? e ﬁg{;ﬁp’g“ i aﬁlant i t6
de™d, 1 &° :’se m %ZJ:S ipeneSe §'l"'§;9f”e’é‘ sur
| a base 'ae ? red en ' g 'F "%P e formati on de | a couche

Supel’fﬁegé,ﬁuaﬁonsSS 11. H rrent de chargerrent sui vant | a revendi cation 2, qui
est sous forne d' un roul eau. 12. El 6nent de chargenent suivant | une

0UQds C ANCliEtBm&HE 8o EHANGBMEH:, CarhbroraAt uho Boubfle sufibHicidhl FIRhEY HlnNYion WOMokyRisthylé.

dl ectroconducteur et, en outre, une couche 6l ectroconductrice entre le

subst rRat Ei&hent ide Qﬂﬂﬂdﬂzwﬁt Suivantah révendidation 1,&fdi Posssid vhé Strbturé @sfibiche sur un
super f i csubsttaeélectroconducteur.

30 3. Elément de chargement suivant la revendication 1, dans quuel le Nylon N-alkoxyméﬂmyle posséde un
degré d'alkoxyméthylation égal ou supérisur 4 18 %. :

4. Elément de chargement suivant la revendication 1, dans lequel la couche superficielle possdde une
résistivité volumique de 10° & 10'2 ohmsecm. -

\_/ &5 Elément de chargement suivant la revendication 1, dans lequel la couche superficielle posséde une
épaisseur de 5 & 200 um.

\..</ 6. Elément de chargement suivant la revendlcatlon 1,. dans lequel la couche superficielle contient une
40 résine de polyamide.

7. Elément de chargement suivan't la revendication 1, dans lequel la couche superficielle contient uhe
: poudre électroconductrice.

45 8 FElément de chargement suivant la revendication 7, dans lequel Ia poudre electroconductnce ost
dnspersée dans la couche superficielle.

8. Elément de chargement suivant la revendication 7, dans lequel la poudre électrooonductnce ost une
poudre de carbone.

10. Elément'de chargement suivant la revendication 7, dans lequel une quantité de 0,1 & 5 parties en poids
de poudre électroconductrice est présente, sur la base de 100 parties en poids de la matidre de
formation de la couche superficiells.

. 65 11. Elément de chargement suivant la revendication 2, qui est sous forme d'un rouleau.

12. Elément de chargement suivant I'uine quelconque des revendications 1 & 11, qui comprend un substrat
électroconducteur et, en outre, une couche électroconductrice entre le substrat électroconducteur et la

26



13 El erfent de chargenent suivant |a revendi catlon—i%—elﬂns—l-equel—l_a_ couche

6l ectroconductrice contient du caoutchouc. c¢ 14. El char genent

suivant |'une quel conque des reEeraB3aBatis@is 12 et; E!ﬁ@i ﬁi E
resistivité volum que de | a couche el ectroconductri

celle.de I'a couche superficielle. 15. El 6nent de chargerrent sw vant une
guel conqué"”ﬁ’é%s"P%f}“éﬂ'ﬁl cations 1 a 14, dans quuel | a couche 10
superficielle est ace pour char hoto ensi bl e
o ot g Bt hen o Rt B8 dong o I ol AP rbe i | or
15, dans [Fhaue-4) 6rrent phot osensi bl e 6l ect rophot o- graphi que est char ge

par &hay9eaRGh odichESiment Bivrt rurk! (a5 5s SRR/ 3% ARG el
ef f ect ue’ E&ﬁiﬁ  hligment aa?o'"ﬁdu&me B 8 Ghlo a&&ua{asspd?ﬁc%q%é“a t

el enent de char genent SU|vant une que conque des revendl cati ons 1 a 14
par appfsl edibm HeCohbr@brhéik! %Wmﬂiund qUERRNGuB 484 RNendidktiohs #lial 140 LiEHIBGueld# couche

char genmentupedidieliss3Csteo 8l & suiade GANCRgePaH SISHRE phEtbseRsibIY BIBEtroblibtdgRipRIGUSL cat i on
17, dans loquel la tension appliquée \J 20 exterieurement est une

t ensi on6i EPmbrigtide thargdnsent Suvart 3D BRENdIcAtion 15) danstieynel i'didmete pbaasoasitle dlaxtrbphnta-
conpri se dmapliqueiestiobargé pdr ehaigoment2BectV a t 2000 V et a une tension de courant
alternatif avec une tension entre pics egale ou inferioure A 4000 V,

pr es®ntdn Progdeé (decchatgemeriaat contegt, quQﬁe@&e'Scféa@ﬂmﬂgé%ﬁPmp’ara ehsraen plecssen vant

| "\une que BvoC JseiraRpb Hm%@q"@n'sswmg%’mwelcms dpg dRyendicgtions 1 } 16 P8ent a
char ger egﬂp" °'b?’@|’?8‘|"i?m?5‘h$'t"l?§@ﬁ‘§? B dodit ?W%%@ﬂﬂ?%phl que 20 D| sp05|t|f

electro to conpren t .un ' Q rgene Iué
aielgorh g §m %@ﬁf“ﬁ" :L@ea%" o %E, % 0l g%g S?zg,aég:pz;zm: N

21 Di Spoi%héué en r&ﬁ%é @d% %%&n@&} bQH{%\ﬁHﬂé&’eﬂﬁﬁt %thQ)éﬁ

“posshbde un noyen d' exposition d'inage, un noyen de 6ve|oppenent un nmoyen

de char@epRBiqs R chirfehtnt Sk torlct 4vaiPMRYuslSNGRIded MRGHRIcEIShs 1 Pet 8] daACBquel
per i Bh6r i parenaitsltHardol STBMEISIEMOPIDRRENSILIS KRctropfotodrphiddes POSI T i f

el ectr ophot ogr aphi que suivant |a revendi cation 20, dans |oquel V 6l enent
phot os e20s Dispamsitibéledropiopigablioge A@mpeumt aséiéramndd chingémeht suhanCibne Gubiconque des
phot osensieléngdications & Aat# ot wn éEmentphotosetsitico@iachhatographinue plagien cpnctsavec ladit
support 1€¢npent de chacbsoeetur . 40. 45 50 55 27

21. Dispositif électrophotographlque suivant la revendication 20, qui posséde un moyen d'exposition
d'image, un moyen de développement, un moyen de chargement par transfert et un moyen de
nettoyage sur la surface périphérique dudit élément photosensible.

35 22. Dispositif électrophotographique suivant la revendication 20, dans lequel I'élément photosensible
_ électrophotographique est constitué d'une couche photosensible contenant un élément photoconduc-
teur organique sur un support électroconducteur.

C
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