
EP0328113B1 Description Background of the Invention 5  Field of the
Invention This invention relates to a member for charging having improved
charging ability, particularly to a member for charging having improved
environmental stability and giving no deleterious influence to the surface
of a member to be charged. 10 Related Background Art Heretofore, as the
photoconductive material to be used in electrophotographic photosensitive
member, inorganic photoconductive materials such as selenium, cadmium
sulfide, zinc oxide, etc. have been known. 15  These photoconductive
materials have a number of advantages such as charging to an appropriate
potential In dark place, little dissipation of charges in dark place, or
rapid dissipation of charges by photoirradiation, etc. while having also on
the other hand various disadvantages. On the other hand, it has been
discovered that specific organic compounds have photoconductivity. For
example, organic photoconductive polymers such as poly-N-vinylcarbazole,
polyvinylanthracene, etc., low 20 molecular weight organic photoconductive
materials such as carbazole, anthracene, pyrazoline, oxadiazole, hydrazone,
polyarylalkane, etc., and otherwise organic pigment or dyes such as
phthalocyanine pigments, azo pigments, cyanine dyes, polycyclic quinone
pigments, perylene pigments, indigo dyes, thioindigo dyes or squaric acid
methine dyes, etc. have been known. Particularly, since organic
photoconductive materials such as organic pigmens or dyes having
photoconductivity can be synthesised more easily as compared 25  with
inorganic materials, and yet variation in selection of compounds exhibiting
photoconductivity in appropriate wavelength region is expanded, a large
number of such materials have been proposed. For example, as disclosed in
U.S. Patents 4,123,270, 4,251,613, 4,251,614, 4,256,821, 4,260,672,
4,268,596, 4,278,747, 4,293,628, etc., electrophotographic photosensitive
members by use of disazopigments exhibit- ing photoconductivity as the
charge generation substance in the photosensitive layer having functions 30
separated into the charge generation layer and the charge transport layer
have been known. The charging process in the electrophotographic process by
use of such electrophotographic photosen- sitive member mostly applies high
voltage (DC 5 - 8 kV) on a metal wire to effect charging by the corona
generated. However, according to such method, the surface of the
photosensitive member is denatured by corona products such as ozone, NOx,
etc. during corona generation, whereby image ambiguity or 35  deterioration
may be progressed, or contamination of the wire may affect the image
quality, thus Involving such problems as generation of image white drop-out
or black streaks. Particularly, an electrophotographic photosensitive
member having a photosensitive member containing an organic photoconductive
material has chemical reactivity because the organic photoconductive
material Is an organic compound, and is susceptible to deterioration by the
corona products. 40     On the other hand, also as the power source, the
current directed toward the photosensitive member 



was only about 5 to 30% thereof, with most of it flowing to the shielding
plate, thus being poor in efficiency as the charging means. 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,
58-139156, 58- 150975. In the prior art, as the member for charging to be
used for direct charging, an electroconductive rubber roller having
electroconductive particles such as carbon dispersed in a metal core
material, or a roller coated with nylon or polyurethane as disclosed in
Japanese Patent Publication No.50-13661 have been so  known. However, the
electroconductive 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 been 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
electrophotographic 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 to damage with such electroconductive roller,
whereby image defects such as streaks caused by such 2    EP0328 113B1
damage will occur. Further, there has been also involved the problem that
no uniform charging can be effected due to irregularity, variance of the
electroconductive particles dispersed in the electroconductive rubber
roller. On the other hand, in the case of a roller coated with nylon or
polyurethane of the latter, its electrical 5  resistance is greatly
affected by the change in use environment, particularly by the change In
humidity in the air. For example, under low temperature and low humidity,
there has been the problem with respect to environmental stability that its
volume resistivity is increased by 3 ciphers. If the member for charging is
increased In resistivity, the charging ability will be lowered to effect no
uniform charging, and the image density will be lowered when image
formation is effected, or in the reversal developing method, black dot 10
images in specIes corresponding to charging irregularity (black spots) may
be formed, while in the normal developing system white dot images (white
spots) may be formed, whereby no image of high quality can be obtained In
either case. Particularly in the case of nylon, there is also the problem
that the photosensitive member is susceptible to damage due to its
hardness. 15 SUMMARY OF THE INVENTION 



An object of the present invention is to provide a member for charging
which gives no influence such as damage to the surface of a member to be
charged, and yet is excellent in environmental stability. Another object of
the present ivnention is to provide a member for charging which can effect
uniform 20 charging without charging irregularity and can obtain good
images. Still another object of the present invention is to provide a
member for charging which can effect charging at a relatively low voltage.
The present inventors have investigated in order to accomplish the above
objects, and consequently found that the above objects can be accomplished
by use of a specific resin for the surface layer of the 25 member for
charging. Therefore, according to the present invention, there is provided
a member for charging, having a surface layer formed of a
N-alkoxymethylated nylon. Also, according to the present invention, there
is provided a contact charging method which applies a voltge externally on
the above member for charging to effect charging onto a member to be
charged 30 arranged in contact with said member for charging. Further,
according to the present invention, there is provided an
electrophotographic photosensitive member having said member for charging
and an electrophotographic photosensitive member arranged in contact with
said member for charging. 35  BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a
sectional view of the member of charging of the present invention; Fig. 2
is a schematic illustration of effecting charging onto a member to be
charged with the use of the member for charging; 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 46 The present invention is described below in
detail. The N-alkoxymethylated nylon which forms the surface layer of the
member for charging 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, propoxymethyl group or the like,
and is soluble in so 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 example, 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 resultant 55  solution are
added 15 g of p-formaldehyde and 15 g of methanol, followed by heating to
[err] to carry 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 3    EP
0 328 113 B1 conditions of [err], 1.3 to 2.6 kPa (10 to 20 mm Hg), whereby
54.1 g of a N-methoxymethylated nylon 6 (methoxymethyl group substitution
degree: 30.6%) can be obtained. The surface layer of the member for
charging in the present invention can Incorporate other resins, for
example, polyamide resins such as those having nylon 6. nylon 66, nylon
610, nylon 11, nylon 12, etc. 5  copolymerized therein, particularly
preferably an alcohol soluble copolymerized nylon such as nylon
6/66/bis(4-aminocyclohexyl)methane 6 copolymer, within the range which does
not Impair the function such as resistance, environmental stability,
hardness, etc. The member for charging having the surface layer formed of
an alkoxymethylated nylon as In the present invention can effect charging
of a member to be charged arranged in contact with the member for 10
charging without damaging on behalf of the surface layer having an
appropriate flexibility. Also, the alkoxymethylated nylon which forms the
surface layer of the member for charging can maintain always the
hygroscopic degree at a constant level against fluctuation in environment
to be excellent in environmental stability, particularly substantially
without change in volume resistivity under low temperature and low humidity
(e.g. [err], 10% RH), whereby charging ability Is always stable and uniform
15 charging without charging irregularity can be effected. Further, the
surface layer formed of an alkoxymethylated nylon can be made to have a low
resistivity of [err] to [err] ohm.cm, particularly [err] to 1011 ohm.cm
along with stability of the volume resistivity to fluctuation in
environment. The low resistivity of the surface layer is particularly
effective for the dielectric breakdown of the member to be charged and the
image defect accompanied therewith. More specifically, when direct charging
is to be effected, if a high voltage is applied on a member for charging
arranged in contact with a member to be charged, the defective portion
internally of the member to be charged undergoes discharging dielectric
breakdown. Such member to be charged will be charged nonuniformly, and
further excessive current flows from the member for charging to its
breakdown point, whereby the voltage applied on the member for charging
drops down. As the result, in the case when the 25 member to be charged is
an electrophotographic photosensitive member, defective charging occurs
over the whole photosensitive member contact region and white band in the
case of the normal developing system, while black band in the case of the
reversal positive system will appear on the image. For preventing these, it
is desirable to make the voltage to be applied lower, and for effecting
uniform charging by application of such low voltage, it is necessary to
maintain the surface layer of the member for charging so at low
resistivity. 



Also, when high voltage is applied, much products such as ozone or NOx,
etc. will be formed during charging, and deleterious influences such as
unfocused image, image flow, etc. will be exerted on an electrophotographic
photosensitive member, particularly an electrophotographic photosensitive
member having a photosensitive layer containing an organic photoconductive
member. 35    In contrast, as the present invention, by forming the surface
layer of the member for charging of an alkoxymethylaed nylon to make the
volume resistivity 106 to 1012 ohm . cm, uniform charging at low voltage is
rendered possible, whereby image defect can be remarkably improved. When a
member for charging having a surface layer formed of a N-alkoxymethylated
nylon is used for many times repeatedly particularly under  the environment
of high temperature and  high humidity, the 40 surface layer may sometimes
become highly resistant and lowered in charging ability. In this case, 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 charging, 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 nylon
which is not alkoxymethylated as shown below to have a three-dimensional
steric structure: 50 55 4    EP0328 113 B1 acid  and/or heat [err] 5 10 0
With such a reaction, it may be estimated that the alkoxymethylated nylon
becomes highly resistant to be 15 lowered in charging ability. In contrast,
by Incorporating electroconductive powder in the alkoxymethylated nylon,
lowering In charging ability by increased resistivity of the
alkoxymethylated nylon can be prevented. Electroconductive powder can be
generally contained by dispersing it in a solution containing the
alkoxymethylated nylon dissolved therein  Electroconductive powder in the
alkoxymethylated nylon, as different from the form in 



20  which electroconductive powder is contained in a chloroprene rubber as
in the prior art, Is contained uniformly and yet substantially without
agglomeration perhaps due to good affinity, and also no influence such as
damage, etc. is given to the surface of the contacted member to be charged
perhaps because of covering around individual electroconductive powder with
the alkoxymethylated nylon. As electroconductive powder which can be
contained in the alkoxymethylated nylon, there may be 25 included, for
example, metal oxide powder such as titanium oxide powder, tin oxide
powder, etc., metal powder such as aluminum fine powder, etc., non-metallic
powder such as carbon powder, fluorinated carbon powder, etc. The content
of the electroconductive powder may be preferably 0.1 to 5 parts by weight,
particularly 0.3 to 3 parts by weight based on 100 parts by weight of the
material for forming the surface layer containing the alkoxymethylated
nylon. 30    In the following, the constitution of the present invention is
to be described. The member for charging of the present invention takes a
multi-layer constitution on an electroconduc- tive substrate 2 as shown in
Fig. 1, and the shape may be any one of roller, blade, etc. On a metal core
material such as iron, copper, stainless steel as the electroconductive
substrate 2, a rubber or an insulating resin subjected to electroconductive
treatment by dispersing a metal such as 35 aluminum, copper, etc., an
electroconductive polymer such as polyacetylene, polypyrrole,
polythiophene, etc. or carbon, etc. therein is formed by dip coating or
spray coating as the lower layer 3, and the surface layer 4 as described
above is formed on the lower layer 3. The volume resistivity of the lower
layer should be desirably lower than that of the surface layer, preferably
[err] to [err] ohm.cm, particularly [err] ohm .cm. The lower layer 3 may
also have a multi-layer constitution. The film thickness of the surface
layer 40 should be preferably 5 to 200 [err], preferably 20 to 150 [err].
The alkoxymethylation degree in the surface layer (the substitution ratio
of alkoxymethyl group to the total amide bonds in nylon) should be
preferably -18% or more with respect to solubility in solvent, flexibility,
adhesiveness with the lower layer, film forming property, resistivity
controllability. The alkoxymethylation degree is measured by use of, for
example, the Viebock-Schwappach method 45 (Berichte der Deutschen
Chemischen Gesellschaft, 63, 2318 (1930)) as shown below. 60 55    EP 0328
113 B1 [err] [err] 10                      [err] [err] *5
[err] 



As shown In the above schemes, alkoxyl groups are readily decomposed to
form alkyl iodide when heated together with hydroiodic acid. The alkyl
iodide formed is absorbed by a mixture of sodium acetate and acetic acid
containing minute amount of bomine to become ethyl bromide and iodine
bromide. The latter is further oxidized into iodic acid and hydrogen
bromide, and superfluous bromine is decomposed with formic acid, and
hydrogen bromide after neutralization with sodium acetate is added with
potassium iodide, and iodine liberated is titrated with a sodium
thiosulfate solution. The alkoxymethylation degree is measured as described
above. 25     When  charging is effected on a member to be charged by use
of the member for charging of the present Invention, the member to be
charged 6 arranged in contact with the member for charging 1 is charged by
the voltage applied from an external power source 5 connected to the member
for charging 1 as shown in Fig. 2. To the voltage to be applied on the
member for charging of the present invention, a low voltge direct 3o
current voltage, a direct current overlapped with an alternating current
voltage can be applied, but according to the investigations by the present
inventors, a pulse voltage having a direct current voltage of  200 V to
+2000 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 photosensitive mem- 35 ber may be
constituted as shown in Fig. 3. 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
electroconductivity, such as aluminum, aluminum alloy, stainless 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 with 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 also provided. The subbing layer can be formed
of casein, 45 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 [err] or less,
preferably 0.5 to 3 [err]. The subbing layer should desirably have a
resistivity of 107 ohm .cm 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 9 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
ability 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 



55 charge generation materials such as azo pigments, quinone pigments,
quinocyanine pigments, perylene pigments, indigo pigments, bisbenzimidazole
pigments, phthalocyanine pigments, quinacridone pigments, etc, or by way of
coating of a composition of such materials dispersed together with a
suitable binder (binder may be also absent). 6    EP 0 328 113 B1 The
binder can be selected from a wide scope of insulting resins or organic
photoconductive polymers. For example, insulating resins may include
polyvinyl butyral, polyarylate (polycondensate of bisphenol A with phthalic
acid, etc.), polycarbonate, polyester, phenoxy resin, acrylic resin,
polyacrylamide resin, polyamide, cellulosic resin, urethane resin, epoxy
resin, casein, polyvinyl alcohol, etc. Also, as the organic 5
photoconductive polymer, carbazole, polyvinylanthracene, polyvinylpyrene,
etc. may be included. The film thickness of the charge generation layer may
be 0.01 to 15 [err], preferably 0.05 to 5 [err], and the weight ratio of
the charge generation layer to the binder may be 10:1 to 1:20. The solvent
to be used in the coating material for charge generation layer may be
selected depending on the resin employed, solubility of the charge
transport material or dispersion stability, but as the organic 10 solvent,
alcohols, sulfoxides, ethers, esters, aliphatic halogenated hydrocarbons or
aromatic compounds, etc. can be used. Coating can be practiced by use of
dip coating, spray coating, Meyer bar coating, blade coating, etc. The
charge transport layer 11 is formed by dissolving a charge transport
material in a resin having film forming property. Examples of the organic
charge transport material to be used In the present invention 15 may
include hydrazone compounds, stilbene compounds, pyrazoline compounds,
oxazole compounds, thiazole compounds, triarylmethane compounds, etc. These
charge transport substances can be used as one kind or as a mixture of two
or more kinds. Examples of the binder to be used in the charge transport
layer may include phenoxy resin, polyacrylamide, polyvinyl butyral,
polyarylate, polysulfone, polyamide, acrylic resin, acrylonitrile resin, 20
methacrylic resin, vinyl chloride resin, vinyl acetate resin, phenol resin,
epoxy resin, polyester, alkyd resin, polycarbonate resin, polyurethane or
copolymers two or more recurring units of these resin, such as
styrene-butadiene copolymer, styrene-acrylonitrile copolymer,
styrene-maleic acid copolymer, etc. Also, it can be selected from organic
photoconductive polymers such as poly-N-vinylcarbazole, polyvinylanth-
racene, polyvinylpyrene, etc. 25     The film thickness of the charge
transport layer may be 5 to 50 [err], preferably 8 to 20 [err], and the
weight ratio of the charge transport substance to the binder may be 5:1 to
1:5, preferably 3:1 to 1:3. Coating can be practiced according to the
coating methods as mentioned above. Further, since dyes, pigments, organic
charge transport substances, etc. are generally weak to UV-ray, 



ozone, contamination with oils, metals, etc., a protective layer may be
also provided, If necessary. For 30 forming an electrostatic latent image
on the protective layer, the surface resistance should be preferably 1011
ohm or higher. The protective layer which can be used in the present
invention can be formed by coating and drying a solution of a resin such as
polyvinyl butyral, polyester, polycarbonate, acrylic resin, methacrylic
resin, nylon, polyimide, polyarylate, polyurethane, styrene-butadiene
copolymer, styrene-acrylic acid copolymer, styrene- 35 acrylonitrile
copolymer, etc. dissolved in a suitable solvent on a photosensitive layer.
In this case, the film thickness of the protective layer may be generally
within the range of 0.05 to 20 [err]. 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 electrophotographic device 12 as
shown in Fig. 5. This device has a primary charging roller 13 with the
member for charging, an image- 4o 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
electrophotographic 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
electrophotographic 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 so 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 as
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. 7    EP 0328 113B1 As the developing means 15, there may included
the devices to be used for the two-component developing method, the
one-component developing method by use of magnetic toner, the one-component
developing method by use of non-magnetic toner, etc. Also, the developing
system may be either the 



normal developing system, or the reversal developing system. 5     The
member for charging of the present invention can exhibit its
characteristics remarkably by applying it to an electrophotographic
photosensitive member having a photosensitive layer containing an organic
photoconductive material which is susceptible to deterioration with respect
to mechanical strength, chemical stability. The arrangement of the member
for charging to be contacted with the photosensitive member in the 10
present invention is not limited to a specific method, but any system of
the fixed system, or the moving system such as rotation in the same
direction as or the opposite direction to the photosensitive member can be
employed. Further, the member for charging can be also permitted to
function as the developing agent cleaning device on the photosensitive
member. Concerning the application voltage, application method on the
member for charging in direct charging of 15 the present invention,
although depending on the specifications of the respective
electrophotographic devices, other than the system in which the desired
voltage is momentarily applied, there can be adopted the system in which
the applied voltage is increased stepwise for the purpose of protecting the
photosen- sitive member, or in the case of application having a direct
current and an alternating current overlapped, the system in which the
voltage is applied in the order of direct current - alternating current, or
alternating 20 current - direct current Also, in the present invention, for
the processes such as image exposure, developing, cleaning, etc., any
desired known method in the field of electrostatic photography can be
employed, and the kinds of the developing agents are not limited to
specific ones. The electrophotographic device by use of the member for
charging of the present invention is useful not only for copying machines,
but also for electrophotog- 25 raphic application fields such as laser
printer, CRT printer, electrophotographic system, printing system, etc.
Example 1 A mixture of 100 parts by weight of a chloroprene rubber and 5
parts by weight of electroconductive 30 carbon were melted and kneaded, and
molded to 020 x 300 mm with a stainless steel shaft passed at the center to
provide a base layer of a primary charging roller. The volume resistivity
of the primary charging roller base layer was measured under the
environment of a temperature of [err] and a humidity of 60% to be 3 x 104
ohm.cm. Next, a solution of 10 parts by weight of N-ethoxymethylated
nylon-6 (ethoxymethylation degree 20%) dissolved in 90 parts by weight of
methanol was coated by dipping on the 35 primary charging roller base layer
to a film thickness after drying of 200 [err], thereby providing a primary
charging roller surface layer. For measurement of the resistivity of the
surface layer of the N-ethox- ymethylated nylon-6, a surface layer was
provided on a aluminum sheet in the same manner, and its volume resistivity
was measured. As described above, a roller for primary charging was
prepared as the member for charging. 40    Next, an electrophotographic
photosensitive member was prepared as described below. First, as an
electroconductive support, an aluminum cylinder of [err] x 260 mm with a
thickness of 0.5 mm was prepared; 



A solution of 4 parts by weight of a copolymerized nylon (trade name:
CM8000, manufactured by Toray Industries, Inc.) and 4 parts by weight of a
type 8 nylon (trade name: Luckamide 5003, manufactured by 45 Dainippon Ink
& Chemicals, Inc.) dissolved in 50 parts by weight of methanol and 50 parts
by weight of n- butanol was coated by dipping on the above
electroconductive support to form a polyamide subbing layer with a
thickness of 0.6 [err]. Ten (10) parts of a disazo pigment of the formula
50 [err] 55 8    EP 0328 113 B1 and 10 parts by weight of a polyvinyl
butyral resin (trade name: S-LEG BM2, manufactured by Sekisui Chemical Co.,
Ltd.) 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 methyl ethyl ketone, and the mixture was coated on the
above subbing layer to form a charge generation layer with a thickness of 5
0.15 [err]. Ten (10) parts by weight of a polycarbonate Z resin
(manufactured by Mitsubishi Gas Chemical Company, Inc.) with a weight
average molecular weight of 120,000 were prepared and dissolved together
with 10 parts by weight of a hydrazone compound of the formula: 10 [err] 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 16[err], thus preparing an elec- 20 trophotographic
photosensitive member No. 1. Next, the above primary charging roller was
mounted in a copying machine of the positive developing system (PC-20,
manufactured by Canon) having a primary charger, an image exposure by
halogen light, one component system developer, a transfer charger and
cleamer by blade, in place of a primary corona charger thereof, and
arranged in contact to the same constitution as in Fig. 5. As the
photosensitive 25 member, the above electrophotographic photosensitive
member No. 1 was used. Primary charging was effected by applying a pulse
voltage having direct current voltage -750 V and an alternate interpeak
current voltage 1500 V overlapped, and potential measurement at the dark
portion potential and the light portion potential, and the image when a
pinhole of 1 mm was opened on the photosensitive member under normal
temperature and normal humidity of a temperature of [err] and a humidity of
60%, were investigated. The 30 results are shown in Table 1. 



Further, volume resistivity of the surface layer of the primary charging
roller, potential characteristics and the image when the primary charging
roller was mounted on the positive developing system copying machine under
the low temperature and low humidity state of [err] and 10 %RH were
similarly investigated to obtain the results shown in Table 1. 35 Example 2
A primary roller base layer was prepared in the same manner as in Example
1, and a solution of 10 parts by weight of of a N-methoxymethylated nylon-6
(methoxymethylation degree 30%) dissolved in 90 40 parts by weight of
methanol was coated by dipping to a film thickness after drying of 200
[err], 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. 45 Example 3 A primary roller base
layer was prepared in the same manner as in Example 1, and a solution of 7
parts by weight of a N-methoxymethylated nylon-6 (methoxymethylation 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 thickness 50 after
drying of 200 [err], 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 55
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 film thickness after
drying of 200 [err], to provide a primary charging roller surface layer.
EP0328 113 B1 The primary charging roller thus prepared was evaluated
similarly as In Example 1 to obtain the results shown In Table 1.
Comparative example 2 5 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 6-66-610-12 dissolved in 90 parts by weight of methanol was coated by
dipping to a film thickness after drying of 200 [err], 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 10 shown in
Table 1. 



Comparative example 3 The primary charging roller base layer of Example 1
was mounted as such in place of the primary corona charger of the above
copying machine, and the electrophotographic photosensitive member No. 1
was used as the photosensitive member. The primary charging roller thus
prepared was evaluated similarly as in Example 1 to obtain the results
shown in Table 1. 20 Comparative example 4 In the same manner as in Example
1, a primary charging roller base layer was prepared, and 10 parts by
weight of a chloroprene rubber, 0.2 part by weight of electroconductive
carbon and 90 parts by weight of methyl ethyl ketone were added and
dispersed in a ball mill. The dispersion was coated by dipping on the 25
primary charging roller base layer to a film thickness after drying of 200
[err], 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. 30  Comparative example 5 In the same
manner as in Example 1, a primary charging roller base layer was prepared,
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 200
[err] 35 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 6 40 In the same
manner as in Example 1, a primary charging roller base layer was prepared,
5 parts by weight of a polyether polyol and 5 parts by weight of toluylene
diisocyanate were dissolved in methyl ethyl ketone, and the resultant
solution was coated by dipping on the primary charging roller base layer to
a film thickness after drying of 200 [err] to provide a primary charging
roller surface layer of polyurethane. 45    The primary charging roller
thus prepared was evaluated similarly as in Example 1 to obtain the results
shown in Table 1. 50 55 10    EP 0 328 113 B1 O           i 



10 20 45 0 0    EP 0 328 113 B1 a    EP 0 328 113 B1 On the other hand, the
members for charging as in Comparative examples 1 and 2, give damages to
the photosensitive surface, whereby black streaks are generated. Further,
the volume resistivity changes according to fluctuation in environmental
conditions, whereby image density is lowered to give rise to Image defect.
Also, the member for charging as in Comparative examples 5 and 6 are poor
in environmental 5  stability, having high volume resistivity of 1013
ohm-cm even under normal environment, and therefore cannot be uniformly
charged with low charging ability under the charging conditions by
overlapping of a direct current voltage of -750 V and an alternating
current interpeak voltage 1500 V, whereby the image density is low and also
white dots are generated. Further, the members for charging as in
Comparative examples 3 and 4 have carbon precipitated on the 10o surface,
whereby the photosensitive member is liable to be damaged to generate image
defects. In the member for charging as in Comparative examle 3, the
charging potential is normal, but white band In the lateral direction due
to pinhole Is seen. In Comparative example 4, due to carbon dispersion of
low resistance in chloroprene of high resistance, there are high resistance
portions and low resistance portions as microscopically observed, whereby
there are much white dots on the image due to charging irregularity. 15
Example 4 An aluminum cylinder was prepared in the same manner as in
Example 1 and coated with a polyamide subbing layer. 20     Next, 20 parts
by weight of an e-copper phthalocyanine (manufactured by Toyo Ink Mfg. Co.,
Ltd.), 10 parts by weight of a polyvinyl butyral (S-LEC BL-S, manufactured
by Sekisul Chemical Co., Ltd.) and 70 parts by weight of methyl 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 0.20 [err]. Further, a charge generation was coated
similarly 25 as in Example 1 to prepare an electrophotographic
photosensitive member No. 2. 



Next, 10 parts of an ethoxymethylated nylon-12 (ethoxymethylation degree
20%) was dissolved In 90 parts by weight of methanol, and the resultant
solution was coated by dipping on a primary charging roller base layer to a
film thickness of after drying of 180 [err], to provide a primary charging
roller surface layer. For measurement 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 primary 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 portion 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%. 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 humidity state of [err] and 10 %RH, to obtain the
results shown in Table 2. Example 5 45 A primary charging roller base layer
was prepared in the same manner as in Example 1, 10 parts by. weight of a
methoxymethylated nylon-12 (methoxymethylation degree 30%) 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 [err]m to provide a primary charging roller surface
layer. 50     The primary charging roller thus prepared was evaluated
similarly as in Example 4 to obtain the results shown in Table 2.
Comparative example 7 55     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 [err] to provide a
primary charging roller surface layer. 13    EP 0 328 113 B1 The primary
charging roller thus prepared was evaluated similarly as in Example 4 to
obtain the results shown in Table 2. 



Comparative example 8 5 A primary charging roller base layer was prepared
in the same manner as In Example 1, 10 parts by weight of a
nylon-6-66-610-12 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 [err] to provide a
primary charging roller surface layer. 10    The primary charging roller
thus prepared was evaluated similarly as in -Example 4 to obtain the
results shown in Table 2. Comparative example 9 15    The primary charging
roller base roller of Example 1 was mounted as such In place of the primary
,  corona charger of the reversal development system laser printer, and the
electrophotographic photosen- sitive member No. 2 was used as the
photosensitive member. The primary charging roller thus prepared was
evaluated similarly as in Example 4 to obtain the results shown in Table 2.
Comparative example 10 A primary charging roller base layer was prepared in
the same manner as in Example 1  Next, 10 parts by weight of a chloroprene
rubber, 0.2 part by weight of electroconductive carbon and 90 parts by
weight of 25 methyl ethyl ketone were added and dispersed in a ball mill.
The dispersion was coated by dipping on the primary charging roller base
layer to a film thickness after drying of 80 [err] 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. 30 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 dimethyiformamide, and the
resultant solution 35 was coated by dipping on the primary charging roller
base layer to a film thickness after drying of 80 [err] 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. 40 .45 50 55 14   



EP 0 328 113 B1 10 I . 40
> 45 15    EP 0 328 113 B1 25 As is apparent from Table 2, also in the
laser printer of the reversal development system, good images 55  were
obtained similarly as in Examples 1 to 3, with no streak caused by damage
being, seen and also no 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. 16    EP 0 328
113 B1 Example 6 A primary charging roller base layer was prepared in the
same manner as in Example 1. Next, as electroconductive powder, 0.3 part by
weight of carbon powder (RAVEN 1020, manufactured by Columbian) 5 was
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 100 [err] to provide a
primary charging roller surface layer. As described above, a primary
charging roller was prepared as the member for charging. 10     Next, an
electrophotographic photosensitive member was prepared as described below.
An aluminum cylinder of the same shape as that prepared in Example 1 was
prepared, and a polyamide subbing layer with a thickness of 0.6 [err] was
formed on the aluminum cylinder according to the same method as in Example
1. Next, 10 parts of a disazo pigment of the formula: 15 



[err] 25 and 10 parts by weight of a polyvinyl butyral resin (trade name:
S-LEC BM2, manufactured by Sekisui Chemical Co., Ltd.) 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
methyl ethyl ketone, and the mixture was coated on the above subbing layer
to form a charge generation layer with a thickness of 30  0.15 [err]. Next,
10 parts by weight of a polycarbonate with a weight average molecular
weight of 30,000 (Panlite Li 250, manufactured by Teijin Limited) and 1O
parts by weight of a hydrazone compound of the formula: [err] 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 [err], thus preparing an
electrophotographic photosensitive member No. 3. The primary charging
roller and the electrophotographic 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 humidity (32.5
C, 85% RH) to obtain the results shown in Table 3. 50 Example 7 A primary
charging 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 55 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 [err] to provide a
primary charging roller surface layer. 17    EP 0 328 113 B1 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 6.
The results are shown in Table 3. Example 8 5 A primary charging 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 (RAVEN 1020,
manufactured by Columbian) was dispersed together with 10 parts by weight
of a N-ethoxymethylated nylon-6 (ethoxymethylation degree 25%) and 90 parts
by weight of methanol in a sand mill for 5 hours. The dispersion was coated
by dipping 10 on the above base layer to a film thickness after drying of
150 [err] to provide a primary charging roller surface layer. 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 6.
The results are shown in Table 3. 15 Reference example 1 A primary charging
roller was prepared in the same manner as in Example 6 except that no
carbon powder which is electroconductive powder was incorporated during
formation of the primary charging roller surface layer in the primary
charging roller of Example 6. 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 6. The results are shown in
Table 3. Reference example 2 25     The same primary roller as used in
Comparative example 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 6. The results are shown in
Table 3. 30 35 40 46 50 18    EP 0 328 113 B1    EP 0 328 113 B1 0 50
change in successive copying image density even under the high temperature
and high humidity environ- -ment. 20  



EP 0328 113 B1 On the other hand, the member for charging having the
surface layer of an alkoxymethylated nylon as shown in Reference example 1
has is good without change in successive copying density under the normal
temperature and normal humidity environment, but Is lowered in image
density by gradual lowering in charging ability when successive copying is
repeated under the high temperature and high humidity 5  environment. This
may be considered to be due to lowering in charging ability because the
resistance became higher as the result of the crosslinking reaction of the
alkoxymethylated nylon. Also, although the member for charging of Reference
2 has good successive copying density, but many streaks caused by damages
will be generated as successive copying is repeated. 10 Example 9 A primary
charging roller base layer was prepared in the same manner as in Example 1.
Next, as electroconductive powder. 0.2 part by weight of carbon powder
(RAVEN 1020, manufactured by Columbian) and 0.1 part by weight of zinc
oxide powder (Zinc White No. 3. manufactured by Sakai Chemical Industry is
Co., Ltd.) were dispersed together with 10 parts by weight of
N-ethoxymethylated nylon-12 (ethoxymethylation degree 20%) and 90 parts by
weight of methanol in a sand mill device for 5 hours. The dispersion was
coated by dipping on the above base layer to a film thickness after drying
of 100 [err] to provide a primary charging roller surface layer. As
described above, a primary charging roller was prepared as the member for
charging. 20   Next, an electrophotographic photosensitive member was
prepared as described below. An aluminum cylinder of the same shape as that
prepared in Example 1 was prepared, and a polyamide subbing layer with a
thickness of 0.6 [err] was formed on the aluminum cylinder according to the
same method as in Example 1. Next, 20 parts by weight of a diszao pigment
of the following formula: 25 NHCO  OH NO2
[err] 35 10 parts by weight of a polymethyl methacrylate resin (number
average molecular weight 17 x [err], 40 manufactured by Seiko Kagaku) and
80 parts by weight of methyl 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 [err]. 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 electrophotographic 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 [err], 60% RH) and high
temperature and high humidity (32.5 IC, 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, 55 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 methanol in a
sand mill for 4 hours. The dispersion was coated by dipping on the above
base layer to a film thickness after drying of 120 [err] to provide a
primary charging roller surface layer. 21    EP 0 328 113 B1 The primary
charging roller thus prepared was mounted on the laser printer used in
Example 9, and measured and evaluated in the same manner as in Example 9.
The results are shown in Table 4. Reference example 3 5 A primary charging
roller was prepared in the same manner as In Example 9 except that no
carbon powder and zinc oxide powder which are electroconductive powder was
incorporated during formation of the primary charging roller surface layer
in the primary charging roller of Example 9. The primary charging roller
thus prepared was mounted on the laser printer used in Example 9, and 10
measured and evaluated in the same manner as in Example 9. The results are
shown In Table 4. > 30 I 40 22    EP0328113B1 As is apparent from  the
results in Table 4, the member for charging having a surface layer of an 55
alkoxymethyleted nylon containing electroconductive powder as shown in
Examples 9, 10 is good without change in successive copying image density
even under the high temperature and high humidity environ- 



ment. 23    EP 0 328 113 B1 C   L   M  S   * Claims 1. A member for
charging, comprising a surface layer formed of a N-alkoxymethylated nylon.
5  2. A member for charging according to Claim 1, wherein the member for
charging has a multi-layer constitution on an electroconductive substrate.
3  A member for charging according to Claim 1, wherein the
N-alkoxymethylated nylon has an alkox- ymethylation degree of 18 % or more.
10 4. A member for charging according to Claim 1, wherein the surface layer
has a volume resistivity of [err] to [err] ohm.cm. 5. A member for charging
according to Claim 1, wherein the surface layer has a thickness of 5 to 200
[err]. 6. A member for charging according to Claim 1, wherein the surface
layer contains a polyamide resin. 7. A member for charging according to
Claim 1, wherein the surface layer contains electroconductive powder. a  A
member for charging according to Claim 7, wherein the electroconductive
powder is dispersed in the. surface layer. 9. A member for charging
according to Claim 7, wherein the electroconductive powder is carbon
powder. 25 10. A member for charging according to Claim 7, wherein 0.1 to 5
parts by weight of electroconductive powder is contained based on 100 parts
by weight of the material for formation of the surface layer. 11. A member
for charging according to Claim 2, wherein the member for charging is
shaped in roller. 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. 35  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, wherein the volume resistivity of the electroconductive 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
electrophotographic photosensitive member 



is charged by direct charging. 45 17. A contact charging 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
externally a voltage on said member for charging. 50  18. A contact
charging method according to Claim 17, wherein the voltage externally
applied is a pulse voltage having a direct current voltage of [err] 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 55     charged is an
electrophotographic photosensitive member. 20. An electrophotographic
device, comprising 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 24    EP 0 328 113 B1 charging. 21. An
electrophotographic device according to Claim 20. wherein said
electrophotographic device has an Image exposure means, a developing means,
a transfer charging means and a cleaning means on the 5      peripheral
surface of said photosensitive member. 22. An electrophotographic device
according to Claim 20, wherein the electrophotographic photosensitive
member is constituted of a photosensitive layer containing an organic
photoconductive member on an electroconductive support. 10 PatentansprUche
1. Bauteil zum Aufladen, umfassend eine aus N-alkoxymethyliertem Nylon
gebildete Oberflachenschicht. 5  2. Bautell zum Aufladen nach Anspruch 1,
wobel das Bautell zum Aufladen einen Mehrschichten-Aufbau auf einem
elektroleitffhigen Schichttrlger aufweist. 3. Bauteil zum Aufladen nach
Anspruch 1, wobei das N-alkoxymethylierte Nylon elnen Alkoxymethylie-
rungsgrad von 18% oder. ho5her aufweist. 4. Bauteil zum Aufladen nach
Anspruch 1, wobei die Oberflachenschicht einen Volumenwiderstand von 106
bis 1012 Ohm-cm aufweist. 5. Bauteil zum Aufladen nach Anspruch 1, wobei
die Oberflichenschicht eine Dicke von 5 bis 200 am 25     aufweist. 6.
Bauteil zum Aufladen nach Anspruch 1, wobei die Oberflachenschicht ein
Polyamldharz enth~lt. 7. Bautell zum Aufladen nach Anspruch 1t wobel die
Oberflchenschicht ein elektroleiffahiges Pulver 



30     enth~lt. 8. Bauteil zum Aufladen nach Anspruch 7, wobei das
elektroleiffdhige Pulver in der Oberflachenschicht dispergiert ist. 36 9.
Bauteil zum Aufladen nach Anspruch 7, wobel das elektroleitfhige Pulver
Kohlepulver ist. 10. Bauteil zum Aufladen nach Anspruch 7, wobel 0,1 bis 5
Gewichtsteile elektroleitffhiges Pulver, bezogen auf 100 Gewichtsteile des
Materials fUr die Bildung der Oberflachenschicht, enthalten sind. 40 11.
Bauteil zum Aufladen nach Anspruch 2, wobei das Bauteil zum Aufladen zu
elner Walze geformt ist. 12. Bauteil zum Aufladen nach einem der AnsprUche
1 bis 11, wobei das Bauteil zum Aufladen einen elektoleiffahigen
Schichttr~ger aufweist und ferner eine elektroleitffihige Schicht zwischen
dem elektro- leiffahlgen Schichttrager und der Oberflachenschicht aufweist.
46 13. Bauteil zum Aufladen nach Anspruch 12, wobei die elektroleifthige
Schicht Gummi enthalt. 14. Bauteil zum Aufladen nach einem der Ansprache 12
und 13, wobei der Volumenwiderstand der elektroleiffahigen Schicht kWeiner
als der der Oberfl~chenschicht ist. 60 15. Bauteil zum Aufladen nach einem
der'Ansprflche 1 bis 14, wobei die Oberflachenschicht an der Oberfliche zum
Aufiaden elnes photoempflndlichen elektrophotographischen Bauteils
angeordnet ist. 16. Bauteil zum Aufladen nach Anspruch 15, wobei das
photoempfindliche elektrophotographische Bautell 55     durch direktes
Aufladen aufgeladen wird. 17. Kontakt-Aufladeverfahren, welches eine
Aufladung eines aufzuladenden Bauteils, das in Kontakt mit dem Bauteil zum
Aufladen nach einem der AnsprOche 1 bis 14 angeordnet ist, durchf~hrt,
indem' von 25    EP 0 328 113 B1 auBen eine Spannung an das Bauteil zum
Aufladen angelegt wird. 18 Kontakt-Aufladeverfahren nach Anspruch 17, wobel
die von auBen angeiegte Spannung eine Impuls- spannung mit einer
Gleichspannung von  200 V bis + 2000 V und einer Uberlagerten Wechselspan-
6      nung mit einer Spitze/Spitze-Spannung von 4000 V oder weniger ist.
19. Kontakt-Aufladeverfahren nach einem der vorstehenden AnsprUche 17 und
18, wobei das aufzuladende Bauteil ein photoempfindliches
elektrophotographisches Bauteil ist. 0o  20. Elektrophotographische
Vorrichtung, umfassend ein Bauteil zum Aufladen nach einem der AnsprUche 1
bis 14 und ein in Kontakt mit dem Bauteil zum Aufladen angeordnetes
photoempfindllches elektropho- tographisches Bautell. 21.
Elektrophotographische Vorrichtung nach Anspruch 20, wobei die
elektrophotographische Vorrichtung elne Bildbelichtungseinrichtung, eine
Entwicklungseinrichtung, eine Einfichtung zur Ladungs0bertragung 



und eine Einrichtung zum Reinigen auf der AuBeren Oberflache des
photoempfindlichen Bautells aufweist. 22. Elektrophotographische
Vorrichtung nach Anspruch 20, wobei das photoempfindliche elektrophotogra-
phische Bauteil aus einer photoempfindlichen Schicht auf elnem
eloktroleitffhigen Schichttrager zusam- mengesetzt ist, die ein
photoleiffahiges organisches Material enthalt. Revendlcatlons 25  1.
Eldment de chargement, comprenant une couche superficielle form6e d'un
Nylon N-alkoxymethyle. 2. Elment de chargement suivant la revendication 1,
qui possbde une structure multicouche sur un substrat 6lectroconducteur. 30
3. Element de chargement suivant la revendication 1, dans loquel le Nylon
N-alkoxym6thyle possede un degrd d'alkoxymdthylation 6gal ou supdrieur a 18
%. 4. Elment de chargement suivant la revendication 1, dans lequel la
couche superficielle possede une r~sistivit6 volumique de 106 & 1012 ohms-
cm. 35 ,j J5. El6ment de chargement suivant la revendication 1, dans lequel
la couche superficielle possbde une dpaisseur de 5 & 200 um. 6. Element de
chargement suivant la revendication 1,. dans loquel la couche superficielle
contient une 40     rdsine de polyamide. 7. E16ment de chargement suivant
la revendication 1, dans lequel la couche superficielle contient une poudre
electroconductrice. 45  8  Elment de chargement suivant la revendication 7,
dans lequel la poudre electroconductrice est dispersee dans la couche
superficielle. Q Element de chargement suivant la revendication 7, dans
loquel la poudre electroconductrice est une poudre de carbone. 60 10.
Element de chargement suivant la revendication 7, dans lequel une quantit6
de 0,1 a 5 parties en poids de poudre 6lectroconductrice est presente, sur
la base de 100 parties en poids de la matibre de formation de la couche
superficielle. s5  11. Elment de chargement suivant la revendication 2, qui
est sous forme d'un rouleau. 12. El6ment de chargement suivant l une
quolconque des revendications 1 a 11, qui comprend un substrat
dlectroconducteur et, en outre, une couche 6lectroconductrice entre le
substrat 6lectroconducteur et la 26    EP 0 328 113 B1 couche
superficielle. 



13 Element de chargement suivant la revendication 12, dans lequel la couche
6lectroconductrice contient du caoutchouc. c 14. Element de chargement
suivant l'une quelconque des revendications 12 et 13, dans loquel la
resistivit6 volumique de la couche electroconductrice est Inf~rieure &
celle de la couche superficielle. 15. El6ment de chargement suivant l'une
quelconque des revendications 1 a 14, dans lequel la couche 10
superficielle est placee a la surface pour charger un 6eiment photosensible
6lectrophotographique. 16. E-6ment de chargement suivant la revendication
15, dans loquel I'4l6ment photosensible 6lectrophoto- graphique est charge
par chargement direct. *6 17. Procede de chargement par contact, qui
effectue le chargement d'un 6eiment & charger place en contact avec un
element de chargement suivant l'une quelconque des revendlcations 1 a 14
par application ext6rieurement d'une tension sur ledit 6l6ment de
chargement. 1& Procede de chargement par contact suivant la revendication
17, dans loquel la tension appliqu6e \J 20     exterieurement est une
tension impulsionnelle correspondent a une tension de courant continu
comprise dans 'intervalle de t 200 V a t 2000 V et a une tension de courant
alternatif avec une tension entre pics egale ou inferioure A 4000 V,
presentant un chevauchement. 19. Procede de chargement par contact suivant
l'une quelconque des revendications 17 et 18, dans lequel 25    I'6l6ment a
charger est un element photosensible electrophotographique. 20. Dispositif
electrophotographique, comprenant un 6l6ment de chargement suivant l'une
quelconque des revendications 1 & 14 et un 616ment photosensible
electrophotographique plac6 en contact avec ledit element de chargement. 30
21. Dispositif lectrophotographique suivant la revendication 20, qui
possbde un moyen d'exposition d'image, un moyen de d6veloppement, un moyen
de chargement par transfert et un moyen de nettoyage sur la surface
periph6rique dudit 6l6ment photosensible. 35 22. Dispositif
electrophotographique suivant la revendication 20, dans loquel V'6lement
photosensible electrophotographique est constitue d'une couche
photosensible contenant un element photoconduc- tour organique sur un
support 1elctroconducteur. 40. 45 50 55 27    


