
EP 0 339 944 B1 Description FIELD OF THE INVENTION AND RELATED ART 5
The present invention relates to a developing apparatus for developing an
electrostatic latent image with one component developer. A developing
apparatus using one component developer is widely used in
electrophotographic copying machines and electrophotographic printers. The
one component developer in the specification means a dry developer not
containing carrier particles which are contained in a two component
developer. However, the 10 one component developer is not limited to the
developer consisting of toner particles, but includes a developer
containing, in addition to toner particles, one or more additional powders
or agents for the purpose of enhancing fluidability of the developer,
controlling charge amount of the toner or cleaning the surface of an image
bearing member. As compared with the developing apparatus using the two
component developer, the developing 15 apparatus using the one component
developer can be easily reduced in size, and it is not necessary to be
provided with means, necessitated in two component developer, for
maintaining a constant toner ratio in the developer comprising the toner
particles and carrier particles, and therefore, the structure is simple. In
a developing apparatus such as disclosed in DE-A-33 03 167 using the one
component developer, the toner particles are triboelectrically charged by
friction with a developer carrying member whose surface 20  is roughened to
a polarity suitable for developing the latent image. In that area of the
developer carrying member which is opposed to a non-image area (background)
of the image bearing member, the developer is not consumed. If the state of
this no-consumption of the developer continues, a layer of fine developer
particles is strongly deposited thereon presumably due to electrostatic
image force, and they are not easily consumed for development of the image
area of the image bearing member once the strong deposition is 25
established. In addition, the existence of such a strongly deposited layer
decreases amount of charge of the developer present on the strongly
deposited fine particle layer. This results in production of a ghost image
on a developed image, thus deteriorating the image quality. For example, it
is known that silica produced by vapor phase method (dry silica) or silica
produced by wet method (wet silica) is added to the toner powder in order
to control the amount of triboelectric charge of 30 the one component
developer. For example, the dry fine silica particles exhibiting a strong
negative charging property (produced by adding to 100 [err] silica
particles produced by the vapor phase method, 10 % by weight of HMDS and
then heating them) are added to a negatively chargeable magnetic toner
containing styrene acryl copolymer and 60 % by weight of magnetite. By
this, the amount of triboelectric charge increases. When a developing 35
operation is performed using such a developer in a known jumping developing
system (for example, U.S. Patent No. 4,292,387) wherein a thin layer of the
developer is formed on the sleeve 8, the image density is higher than when
the silica is not added, and the resultant images are finer and smoother,
as is known. However, if the strongly negatively chargeable silica is added
to the negatively chargeable toner, a sleeve ghost appears on the
developing sleeve. The sleeve ghost is a hysteresis of the print pattern.
It 40 appears on the printed image, too. The sleeve ghost appearing when
the negatively chargeable silica is added to the negatively chargeable
toner, results in a developed image having a positive ghost as shown in
Figure 2. More particularly, there are a portion (a) in which light
developed image appears due to continuation of non-printing (white area)
and a portion (b) in which the dark image appears due to contination of
printing 45  (black). The experiments and investigations by the inventors
have revealed that the mechanism of the ghost production is related with
the fine particle layer (not more than 5 - 6 [err] particle size) on the
sleeve. The particle size distribution in the bottommost toner layer on the
developing sleeve is different in the toner consumed portion than in the
not-consumed portion. More particularly, the fine particle layer is formed
at the bottom of the non-consumed portion. Since a fine particle has a
larger surface area per unit volume, the 50  amount of triboelectric charge
per unit weight is larger than a large size particle. Therefore, the fine
particles are more strongly attracted to the sleeve by the electrostatic
force due to the image force. Thus, the toner particles outside the portion
where the fine particle layer is formed, are not sufficiently
triboelectrically charged by the friction with the developing sleeve, and
therefore, their developing power decreases, and they appear as a ghost on
the image. 55     Under high temperature or high humidity conditions,
particularly the high humidity conditions, the developer, particularly the
silica absorbs the moisture with the result of decreased amount of electric
charge 



of the developer. Therefore, it is usual that even if a good image density
is provided under low humidity conditions and normal conditions, the image
density decreases, and the image is roughened, under the high 3    EP 0 339
944 B1 humidity conditions. Therefore, some attempts have been made to
prevent absorption of the moisture by the silica, by providing hydrophobic
nature with the silica to be added to the developer. Such hydrophobic
silica allows stabilized charging of the developer under high humidity
conditions, but 5  the charge amount becomes extremely large under the low
humidity conditions, and particularly the fine size particles in the
developer are charged up with the result of the tendency of producing the
ghost image. The image density difference of the ghost image is large
particularly when a hydrophobic silica having a negatively chargeable
property is added to the negatively chargeable toner. Generally, the volume
average particle size of a dry one component magnetic developer
conventionally io  used is 10 - 14 [err]. Particularly, in the
above-mentioned developing method, the volume average particle size of the
magnetic toner is 12 [err]. More in detail, the magnetic toner contains not
more than approximately 20 %, in the number distribution, of the particles
having a volume average particle size of not more than 6.35 [err], and
contains not more than approximately 2 %, in the volume distribution, of
the particles having a volume average particle size of not less than 20.2
[err]. 15     Recently, further reduction of the toner size becomes desired
because of the demand for a further high quality of the images. For
example, in the case of an electrophotographic laser beam printer, to
increase the printing density from conventional 300 DPI to 600 DPI (23.6
Pel) for the purpose of increasing the resolution and sharpness, therefore,
faithfulness of the latent image, is relatively easily accomplished if the
toner having the particle size 8 - 6 [err] is used. As an example of the
fine particle toner, the volume average particle size is 6.0 [err]; and the
one component magnetic toner contains not more than approximately 20 %, in
the number distribution, of the particles having the volume average
particle size of not more than 3.5 microns and contains not more than
approximately 1 %, in the volume distribution, of the particles having the
volume average particle size of not less than 16 [err]. If the toner
contains nigrosine or the like as the charging control agent, and if it is
a positively chargeable toner, 0.8 % by weight of silica treated with 25
amino-converted silicone oil is added, and then, it is used as the
developer. However, since the small particle size toner has larger surface
areas per unit volume as compared with the conventional toner, the amount
of charge per unit volume or unit weight increases by approximately 30 %
when measured by a two-component triboelectric measurement method. Also,
since the amount of fine particles having the particle size of not more
than 5 [err] greatly increases, the resin content in the toner 30
increases, and as a result, the surface of the developer carrying member
such as the developing sleeve is easily contaminated by the high
triboelectrically charged fine particles. This tends to increase the
possibility of ghost image production. As a measure for the above problems,
it is known to contact a scraper to the developing sleeve to positively
remove the toner after development from the developing sleeve, to apply a
bias voltage which is 35  different from the bias voltage at the time of
the developing action so as to transfer the toner after the developer is
electrostatically transferred from the developing sleeve to the image
bearing member, or to face a grounded metal plate or roller to the
developing sleeve to remove the toner after development from the developing
sleeve. Those methods result in complicated structure of the apparatus with
increase of cost. 40 SUMMARY OF THE INVENTION Accordingly, it is a
principal object of the present invention to provide a developing apparatus
wherein the fine developer particles are prevented from being strongly
deposited on a developer carrying member 45  to provide developed images
having good image densities. Accordingly, claim 1 of the appended claims
solves the above princip object. It is another object of the present
invention to provide a developing apparatus wherein the amount of
triboelectric charge of the toner can be stabilized, and the distribution
of the amount of triboelectric charge is uniformed. 



50     It is a further object of the present invention to provide a
developing apparatus wherein the developer is prevented from extreme
charging up even under low humidity conditions, thus providing good
developed images. It is a further object of the present invention to
provide a developing apparatus wherein even if a negatively charged toner
is used, the ghost development can be prevented, thus providing good
developed 55 images. It is a further object of the present invention to
provide a developing apparatus wherein even if negatively chargeable toner,
negatively chargeable hydrophobic silica are contained in the developer,
good developed images can be provided with limited ghost image even under
low humidity conditions. 4    EP 0 339 944 B1 It is a further object of the
present invention to provide a developing apparatus wherein the production
of the ghost image is minimized even when the developer has a small volume
average particle size. These and other objects, features and advantages of
the present invention will become more apparent upon a consideration of the
following description of the preferred embodiments of the present invention
5  taken in conjunction with the accompanying drawings. BRIEF DESCRIPTION
OF THE DRAWINGS Figure 1 is a sectional view of a conventional developing
apparatus. to     Figure 2 illustrates production of a ghost image. Figure
3 is a sectional view of a developing apparatus according to an embodiment
of the present invention. Figure 4 is a sectional view of a developing
apparatus according to another embodiment of the present invention. 15
Figure 5 is a sectional view of a developing apparatus according to a
further embodiment of the present invention. Figure 6 is a drawing of an
electronic microscope photograph of a surface of a coating layer. Figure 7
is an enlarged sectional view of a surface of a sleeve. Figure 8 is a
perspective enlarged view of the surface of the sleeve. 20     Figure 9 is
a graph illustrating a difference in the amount of the toner charge in a
conventional apparatus and an apparatus according to the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS 25     Binder resin of a one
component magnetic developer used with the embodiments of the present
invention may be the following or a mixture of the following polymer of
styrene and substitute thereof such as polystyrene and polyvinyltoluene;
styrene copolymer such as styrene-propylene copolymer, styrene-
vinyltoluene copolymer, styrene-vinylnaphthalene copolymer, styrene-acrylic
acid methyl copolymer, styrene-acrylic acid ethyl copolymer,
styrene-acrylic acid butyl copolymer, styrene-acrylic acid octyl 30
copolymer, styrene-acrylic acid dimethylaminoethyl copolymer,
styrene-methacrylic acid methyl copolymer, styrene-methacrylic acid ethyl
copolymer, styrene-methacrylic acid butyl copolymer, styrene-methacrylate
dimethylaminoethyl copolymer, styrene-vinylmethylether copolymer,
styrene-vinylethylether copolymer, styrene-vinylmethylketone copolymer,
styrene-butadiene copolymer, styrene-isoprene copolymer, styrene- maleic
acid, styrene-maleic acid ester copolymer; polymethylmethacrylate,
polybutylmethacrylate, poly- 35  vinylacetate, polyethylene, polypropylene,
polyvinylbutyral, polyacrylic acid resin, rosin, modified rosin, turpentine
resin, phenolic resin aliphatic hydrocarbon resin, alicyclic hydrocarbon
resin, aromatic petroleium resin, paraffin wax, carnauba wax. As for the
coloring material added to the magnetic toner, they may be known carbon
black, copper phthalocyanine, iron black or the like. 40     The magnetic
fine particles contained in the magnetic toner may be of the material
magnetizable when placed in a magnetic field, such as ferromagnetic powder
of metal such as iron, cobalt and nickel, powder of metal alloy or powder
of compound such as magnetite, [err] and ferrite. The fine magnetic
particle preferably has BET specific surface area, obtained by nitrogen
absorbing method of 1 - 20 m2/g, more particularly 2.5 - 12 m2/g, and a
Moh's hardness of 5 - 7. The content of the 45  magnetic particles is 10 -
70 % by weight on the basis of the weight of the toner. 



The toner may contain, as desired, a charge controlling agent, more
particularly a negative charge controlling agent such as metallic complex
salt of monoazo dye salicylic acid, alkyl salicylic acid, dialkyl salicylic
acid or naphthenoic acid or the like. Volume resistivity of the toner is
preferably not less than [err] ohm.cm, further preferably not less than
1012 ohm.cm from the standpoint of the triboelectric charge 50   retention
and the electrostatic image transfer. The volume resistivity here is
defined as a value obtained in this method. The toner is caked with a
pressure of 100 kg/[err], and an electric field of 100 V/cm is applied, and
then the current is measured after one minute from the electric field
application. The resistivity is obtained from the current and the electric
field, and is defined as the volume resistivity. The amount of
triboelectric charge of the negatively chargeable toner is preferably -8
[err]/g to -20 [err]/g. 55 If it is less than -8 [err]/g, the image density
is low, particularly under the high humidity conditions. If, on the other
hand, it exceeds -20 [err]/g, the charge of the toner is too high with the
result of thin line images, so that the image is poor, particularly under
low humidity conditions. 5    EP 0339 944 B1 The negatively chargeable
toner particles are defined in this manner. Under the conditions of [err]
of the temperature and 50 - 60 % of the relative humidity, 10 g of toner
particles are left at rest one night. They are mixed with 90 g of carrier
iron powder (for example, EFV 200/300 available from Nihon Teppun Kabushiki
Kaisha, Japan) without resin coating and having a major particle size of
200 - 300 mesh under the 5  above conditions, in an aluminum pot having a
volume of 200 cm3. It is then shaked vertically by hand approximately 50
times. Then, the triboelectric charge amount of the toner particles is
measured by a normal blow-off method using aluminum cell having a 400 mesh
screen. If the triboelectric charge produced by this method is negative,
the toner particles are negatively chargeable toner particles. As for the
fine silica particles used for the purpose of increasing the fluidability
of the developer, they 10   may be dry silica produced from silica halogen
compound by vapor phase oxidation, a dry silica called "fumed silica" or
"wet silica" produced from water-glass or the like. However, the dry silica
is preferable since the surface and inside thereof contain less silanol
group and less residual materials. During the production of the dry silica,
metallic halide such as aluminum chloride and titanium chloride together
with the silica halide may be used, by which compound fine powder of silica
and other metal oxide can be is  produced. The dry silica includes such
material. The fine silica particle has preferably been treated to acquire
hydrophobic nature. The method for this treatment may be one of known
methods. For example, by the chemical treatment with organic silica
compound reactable with, or physically attachable with fine silica
particles, the hydrophobic nature is given. As a preferable method, fine
silica particles produced by vapor phase oxidation of the silica halide are
treated with silane coupling agent, and thereafter or simultaneously
therewith, it is treated with an organic silica compound. The degree of the
hydrophobic nature of the finally treated fine silica particles is 30 - 80
as a preferable range, since then triboelectric charge distribution of the
developer containing such fine silica particles provides discrete and
uniform negative electric property. Here, the degree of the hydrophobic
nature is 25  measured by titration test of methanol. The methanol
titration test is to determine the degree of the hydrophobic nature of the
silica fine particles having surfaces of hydrophobic nature. The methanol
titration test is performed in this manner. In the water (50 ml) in conical
flask having a capacity of 250 ml, 0.2 g of silica fine particles to be
tested is added. Methanol is dropped from buret until 30  all of the silica
particles are wet. At this time, the liquid in the flask is always stirred
by a magnetic stirrer. The end is determined by all of the silica particles
becoming in suspended state. The degree of the hydrophobicity is expressed
as a percentage of the methanol in the mixture of the methanol and the
water. The amount of the silica fine particles to the toner is preferably
0.05 - 3 parts by weight based on by weight of the toner (100 parts),
further preferably, it is 0.1 - 2 parts by weight, since then the developer
35  exhibits stabilized charging property. It is preferable that 0.01 - 1
part, by weight based on the weight of the developer, of the silica fine
particles are deposited on the surface of the toner particle. The developer
may contain, as long as no adverse affect is given, another or other
materials, for example, a lubricant such as tetrafluoroethylene resin and
zinc stearate, an agent for assisting image fixing 



(for example, low-molecular-weight polyethylene resin) or an agent for
providing electric conductivity such 40  as metal oxide such as tin oxide,
or the like. As for the method of producing the toner, the constituting
materials are kneaded by a heat-kneader such as heated roll, extruder or
other kneader. Then, the product is mechanically pulverized and classified.
Alternatively, the materials are dispersed in binder resin liquid, and then
it is sprayed and dried. Further alternatively, the desired materials are
mixed into the monomeric material constituting the binder resin, and 45
then it is emulsified, and thereafter, polymerized. The description will
now be made as to the embodiment of the developing apparatus. Referring to
Figure 3, an image bearing member, that is, an electrophotographic
photosensitive drum 1 having an electrostatic latent image formed through a
known process, in this embodiment, rotates in the direction indicated by an
arrow B. A developer carrying member, that is, a developing sleeve 8 in
this 50   embodiment, carries a one component magnetic developer 4 supplied
from the hopper 3, and rotates in the direction A to carry the developer
into a developing zone D where the sleeve 8 and the drum 1 is opposed to
each other. In order to magnetically attract and retain the developer on
the sleeve 8, a magnet 5 is disposed in the sleeve 8. In order to regulate
the thickness of the layer of the developer conveyed to the developing zone
D, a 55 regulating blade 2 made of a ferromagnetic metal is opposed to the
developing sleeve 8 surface with a gap of 200 - 300 [err]. By concentration
of magnetic lines of force from a magnetic pole N1 of the magnet 5 onto the
blade 2, a thin layer of the magnetic developer is formed on the sleeve 2.
In place of the magnetic blade 2, a non-magnetic blade is usable. 6    EP 0
339 944 B1 The thickness of the thin developer layer formed on the sleeve 8
is preferably smaller than the minimum clearance between the sleeve 8 and
the drum 1 in the developing zone D. The present invention is particularly
effective when used with the above-described type developing device, that
is, a non-contact type developing device wherein the layer of the developer
has such a thickness. However, the present 5   invention is also applicable
to a contact-type developing device wherein the thickness of the developer
in the developing zone is larger than the clearance between the sleeve 8
and the drum 1. The following descriptions will be made with respect to the
non-contact type developing device for simplicity. The sleeve 8 is supplied
with a developing bias voltage from the voltage source 9 so as to transfer
the developer from the developer layer carried on the sleeve to the drum 1.
If a DC voltage is used for this bias 10 voltage, the voltage applied to
the sleeve 8 is preferably between the potential of the image area of the
latent image (the area to which the developer is to be deposited, and
therefore, to be visualized) and the potential of the background area. In
order to increase the image density of the developed image or in order to
improve the tone reproducibility, an alternating bias voltage may be
applied to the sleeve 8 to form a vibrating electric field in the
developing zone D. In this case, it is preferable that the alternating
voltage is 15 provided by superimposing an AC voltage with a DC voltage
having a level between the image portion potential and the background
potential (U.S. Patent No. 4,292,387). In a regular development wherein the
toner is deposited to a high potential portion of the latent image
constituted by the high potential portion and a low potential portion, the
toner used is chargeable to a polarity opposite to the polarity of the
latent image, whereas in a reverse-development wherein the toner is
deposited to the low potential area of the 20 latent image, the toner used
is chargeable to the polarity which is the same as the polarity of the
latent image. Here, the high potential and low potential is on the basis of
an absolute value of the potential. In any event, the toner is electrically
charged by the friction with the sleeve 8 to the polarity for developing
the latent image. The added fine silica particles are also electrically
charged by the friction with the sleeve 8. In the developing devices shown
in Figures 4 and 5, an elastic plate 20 is employed as a member for 25
regulating the layer thickness of the developer. The elastic plate 20 may
be made of an elastic rubber such as urethane rubber and silicone rubber or
elastic metal such as phosphor bronze and stainless steel. The elastic
plate 20 is press contacted to the sleeve 8. With this structure, a further
thinner developer layer can be formed. The apparatus wherein as shown in
Figures 4 and 5, the developer thin layer is formed, is suitable both for
an apparatus using a one component magnetic developer and for a one
component non- 30 magnetic developer mainly consisting of a non-magnetic
toner. In this apparatus, since the toner is rubbed 



to the sleeve 8 by the elastic plate, and therefore, the amount of charge
becomes large, thus contributing increase of the image density. Therefore,
it is suitable for a measure against the insufficient toner charge under
high humidity conditions. The developing sleeve 8 is made of a cylindrical
metal base 7 of aluminum, stainless steel, brass 35 coated with an outer
coating layer 6. The developer is carried on the coating layer 6, and the
developer is triboelectrically charged by the outer coating layer 6. The
coating layer 6 is made of a resin in which conductive fine particles are
dispersed. Many conductive fine particles are exposed at the surface of the
resin. As for the material of the conductive particles, a mixture of fine
carbon particles and graphite particles are preferable. 40     An example
of the coating layer will be described. As for the resin, a heat-curing
phenol resin was used. Table 1 45 Example 1                  Example 2
Example 3 Resin  phenol resin 50 wt.parts    phenol resin 50 wt.parts
phenol resin 50 wt.parts Carbon  carbon 10 wt.parts         carbon 25
wt.parts          carbon 45 wt.parts 50   Diluent methylalcohol +
methylalcohol +             methylalcohol + methylcellosolve 100 wt.parts
methylcellosolve 200 wt.parts  methylcellosolve 200 wt.parts The carbon
used was "RAVEN 1035" available from Columbian Carbon Japan, Limited. The
volume 55  average particle size thereof was approximately 20 nanometres.
The aluminum cylindrical base 7 was sandblasted by ALANDOM abrasive grain
No. 400. A coating was applied thereon by a dipping method or spray method
in the thickness of approximately 1.0 - 1.5 [err]. In the experiments, the
phenol resin which was one of heat-curing resins was used, and therefore,
it was heat-cured in a drying oven at 150 C for 30 min. With the developer
carrying member 8 produced in this manner was used for development to
compare 7    EP 0339 944 B1 productions of ghost images when negative toner
was used. The positive ghost prevention effect was better in the order of
examples 3, 2 and 1. The developing operation was performed with the
non-contact type jumping development. The developing bias applied was an AC
bias having a peak-to-peak voltage of 1600 V and the frequency of 1800 Hz.
The clearance between the sleeve and the drum was approximately 300 5
[err]. The ghost preventing effect was better when the thickness of the
outer layer was 1.0 - 3.0 [err]. The inventors considered that there was a
close relation between the electric resistance of the outer coating layer
and the production of the ghost image, and further investigations were made
using a highly conductive carbon having a better electric conductivity than
the RAVEN 1035. 10  Example 4 Resin:    phenol resin
50 wt. parts Carbon:   Conductex 975U B (available from Columbian Carbon
Japan)    25 wt. parts Dilutent:
200 wt. parts The other conditions and production of the outer coating
layer were as described above. As for the thickness of the coating layer,
0.5 - 30 [err] were taken. The negative toner was used under the same
developing conditions and under a low humidity condition which is most
influential to the production of the ghost image, and the results were
better as compared with the above examples 1 - 3. When the amount of the
conductive carbon was changed in the range of 20 - 90 % on the basis of the
resin, the ghost prevention effect was observed. However, when the negative
toner was used, the ghost preventing effect was sometimes insufficient
under the low humidity condition which is most influential to the ghost
image 25 production. Then, the inventors considered the leakage site of the
charge of the fine particle toner from the standpoint other than the
electric resistance. It is apparent from the Examples 1 - 4 that the
electric resistance of the outer coating layer is more or less effective,
but if it alone is influential, the resistance is lower if the outer
coating layer is not provided. Then, the inventors have particularly noted
the following. If the surface of the outer coating layer is 30 rough, the
electric charge concentration is produced by the conductive particles, so
that the charge flows into the sleeve. By this, the electric charge of the
fine particles which have been charged up can be 



removed. In view of this, the dispersed state of the carbon particles in
the resin is changed in the Example 4, by which the average particle size
of the secondary particles each of which is the mixture of the resin and
the conductive carbon was changed. A correlation was found between the
positive ghost preventing 35 effect and the size and distribution of the
secondary particles. More particularly, when the observation was made using
a scanning type electron microscope, (1) if the average size of the
secondary particles on the outer coating layer surface was not more than
approximately 1 [err], substantially complete ghost image preventing effect
was provided even under the low humidity conditions, but the effect lowered
if the size was larger; (2) if substantially a flat surface was formed, the
ghost preventing effect was lowered, and if the 40  distance between the
secondary particles was approximately 0.05 - 2.0 [err] on the average, the
high preventing effect was provided (the depth of the clearance between the
secondary particles was not less than approximately that of one average
secondary particle, more particularly, 0.1 - 30 [err] within the thickness
of the coating layer); and (3) there was a preferable range in the electric
resistance of the outer coating layer when the ghost preventing effect was
provided, but the configuration of the outer layer 45 contacted to the
toner was rather important than the volume resistivity of the coating
layer. The above results are summarized in the following Table. 50 55 8
EP 0 339 944 B1 In the case of conductive carbon: Table 2 5 Coating Surface
Rough                             Flat (Gravel Type) 10       Resistivity %
Thickness [err] ohm.cm         good even under                     no good
under 15     0.5-30 [err]            low humidity                  low
humidity conditions                   conditions [err] ohm.cm
Charge-up  of                  Charge-up  of 20      0. 5-30 [err]
toner occurs  if               toner occurs  to resistivity  is high    to
impractical extent 25 In the above example, it has been found that when the
average volume resistivity of the outer coating layer is 7x[err] - 7x[err]
ohm.cm, the ghost image preventing effect is high. Further, the ghost image
preventing effect is higher when the average particle size of the secondary
particles of the surface of the coating layer is 0.1 - 0.3 [err], and the
intervals between the secondary particles are 0.1 - 0.4 [err] on the 30
average. Here, the secondary particle is the resin coagulated in the form
of a particle containing dispersed conductive particles. The secondary
particles are formed by the layer being separated finely by passages formed
by the evaporated diluent venting. Or, if the coating is applied by spray,
the secondary particles are formed by the droplets of the spray. 35
Figure 6 is an electron microscopic photograph of the surface of the outer
coating layer on which the secondary particles are distributed on the
surface of the outer coating layer in the form like a graveled path. Figure
7 is a schematic view of a cross-section of the sleeve 8, and Figure 8 is a
perspective view. Designated by the reference 6' is secondary particle. A
great number of secondary particles 6' are distributed on the outer surface
to form a rough surface such as graveled path. By providing the outer 40
coating layer on which the secondary particles 6' are distributed in the
form of a graveled path, the contact resistance between the toner and the
outer coating layer is in effect reduced (production of leakage site). By
this, the electric charge of the fine particle toner is easily leaked. The
volume resistivity of the coating 



layer is within a certain range because if the conductive sleeve is not
used with the insulating toner, the toner charge-up occurs macroscopically
with the result of reduction of the image density and in the 45  production
of the ghost image. From this standpoint, the volume resistivity of of the
outer coating layer is preferably not more than 103 ohm.cm. As regards the
thickness of the coating layer, the lower limit is determined in terms of
the density of the leakage site between the toner and the secondary
particles. More particularly, the thickness thereof is preferably not less
than 0.5 [err]. As regards the upper limit of the film thickness of the
coating layer, the so  conductive particle containing resin layer in the
present invention has a high volume resistivity with respect to metal, and
therefore, if the thickness is too large, the intended effects are reduced.
From this, the thickness of the coating layer is not more than 30 [err].
Inventors have confirmed the effects by comparing the amount of charge of
the toner at the upper portion on the thin layer of the developer and that
of the bottom layer of the toner layer. 55     Figure 9 shows the
difference of the amounts of charge between the white portion (the area of
the sleeve opposed to the background of the latent image) and the black
portion (the area of the sleeve opposed to the image portion of the latent
image). The abscissa represents the position of the toner coating, and the
ordinate represents the difference in the charge amounts, that is: 9    EP
0 339 944 B1 Triboelectric charge difference ([err]/M) = white Q/M - black
Q/M where Q/M is amount of toner charge. 5      It is understood that in
the conventional sleeve, as indicated by broken lines, the charged-up toner
are present in the bottom layer of the toner coating, whereas in the
embodiment of the present invention (Example 4), the amount of the
charged-up toner is significantly reduced. A further embodiment of the
present invention will be described. In this embodiment, graphite
particles, which are electrically conductive fine particles having solid
lubricity, are mixed in the coating layer of the 10 developer carrying
member, for the purpose of weakening the mechanical attraction of the fine
particles to the developer carrying member, in order to further assure the
ghost image preventing effect particularly under the low humidity
conditions. The other features are the same as in the previous embodiment.
It has been confirmed that the developer carrying member has a very high
ghost image preventing effect for a positive ghost image. 15 Example 5
Resin:    phenol resin                                  50 wt. parts
Carbon:   CONDUCTEX 975 U B (Columbian Carbon Japan)   12 wt. parts
graphite (Showa Denko Kabushiki Kaisha, Japan)    13 wt. parts Diluent:
methylalcohol methylcellosolve              200 wt.parts 25 A further
embodiment will be described. In this embodiment, electrically conductive
fine particles made of carbon and electrically conductive fine particles
made of graphite having lubricant nature are dispersed in light-curing
resin. The conductive fine particle containing resin layer has an average
volume resistivity of 102 - 10-2 ohm.cm, and a thickness between 0.5 - 5
[err]. The size of the secondary particles made of the 30 conductive fine
particles and the resin is not more than 1.0 [err]. The coating layer has a
surface on which the secondary particles are distributed in the form of a
gravel road. In this embodiment, the production of the positive ghost when
a negative toner is used is reduced or removed. The following is an example
of this embodiment: 35 Example 6 Light curing resin:   epoxyacrylate and
urethane  100 wt. % 40                   Carbon black:      CONDUCTEX 975 U
B          20 wt. parts graphite                   10 wt. parts Diluent:
acetone                    300 wt. parts 45     The ghost image preventing
effects of this embodiment has been confirmed to be substantially
sufficient, similarly to the foregoing embodiments. 



With the sleeve having a coating layer made of resin in which fine graphite
particles are dispersed, the ghost image preventing effect is higher than
in conventional developing sleeves even under low humidity conditions, even
if the number of the secondary particles having the particle size of not
more than 1 micron 50  on the surface is small and even if the secondary
particles are not distributed in the form of the gravel road as shown in
Figures 6 - 8. This is because the lubricant effect of the graphite is so
high that the amount of the fine particles attached to the surface of the
sleeve is reduced. It is noted, however, that such a coating layer has a
number of fine projections on the surface because the fine particles are
mixed. In order to improve the resolution of the developed image, the size
of the toner particles is preferably 55 small, and the volume average
particle size is preferably not more than 9 [err] and not less than 4
[err]. The reason is that the image sharpness is not so improved when a
latent image in the density of 19 pel or 23.6 pel is produced, if the
volume average particle size is more than 9 [err]; that if the volume
average particle size is less than 4 [err], it is difficult to contain the
magnetic particles such as magnetite in the resin with 10    EP 0 339 944
B1 stability, and it is difficult to produce the magnetic toner having the
volume average particle size of less than 4 [err] because of high cost for
the pulverization and classification. In any event, the number of fine
particles is larger in the developer suitable for the high resolution.
According to the present invention, the developing sleeve is provided with
a conductive resin layer 5  containing carbon particles for providing the
electrical conductivity. By this, the sleeve ghost and the gradual image
density reduction with use, attributable to the fine toner particles
attached to the surface of the developing sleeve, is reduced. A sleeve of
the developing device using the small size toner particles has an outer
coating layer 6 which is made of a resin layer containing conductive fine
particles such as carbon particles having an 10   average particle size of
approximately 20 nanometres (20/1000 [err]). It is preferable that the
resin layer has the average volume resistivity of 10-3 - 102 ohm.cm, that
the thickness is 1.0 - 20 [err], that the fine conductive particles are
exposed on the surface layer, and that the secondary particles made of the
fine conductive particles and the resin have a particle size of not more
than 1.5 [err]. The content of the fine conductive particles contained for
the purpose of providing the electrical 15  conductivity, in the coating
layer 6 is 30 - 70 % by weight. Preferably, 30 - 100 % by weight of
graphite may be contained in the fine conductive particles. An example of
the outer coating layer is as follows: Example 7 20 Resin:    phenol resin
50 wt. parts Carbon:   CONDUCTEX 900 (Columbian Carbon Japan)    50 wt.
parts Diluent:   methyl alcohol methylcellosolve         250 wt. parts 25
The thickness of the conductive resin layer 6 formed on the cylindrical
base 7 was approximately 4 [err]. A developing apparatus having the
structure shown in Figure 3 and having the above-described developing
sleeve was operated under low humidity conditions using small size toner
particles as the 30  developer, so as to evaluate the prevention of the
ghost image production. It was confirmed that the production of the ghost
image was greatly reduced as compared with conventional developing sleeve
made of conductive metal. The toner used in this embodiment contains as a
major component styrene acrylic copolymer material, and contains 90 parts
by weight of magnetite for providing a magnetic property, 2 parts by weight
of 35  nigrosine as a charge controlling agent. The toner particles are
produced by pulverization and classification. The volume average particle
size is 6 [err], and the number distribution of the particles having the
volume average particle size of not more than 3.5 [err] is not more than 20
%, and the volume distribution of the particles having the volume average
particle size of not less than 16 microns is not more than 1 %. The toner
is positively chargeable toner. In order to increase the fluidability and
to stabilize the charge of the 40  toner, amino-modified silicone oil
treated silica is added in the amount of 0.8 % by weight. In a conventional
developing sleeve having a metal surface roughened by sandblasting or the
like, it is 



considered that an insulating layer is formed on the metal surface by an
oxidized film, and therefore, the leakage of the electric charge of the
fine particles is not sufficient. In the case of the metal-plated surface,
Au-plated sleeve alone exceptionally showed good results. This fact
supports the above-described consider- 45  ation by the inventors. Further
embodiments of the present invention will be described. Example 8 50 Resin:
phenol resin                                 50 wt. parts Carbon:
CONDUCTEX 900 (Columbian Carbon Japan)       10 wt. parts graphite CSPE
(Nihon Kokuen Kabushiki Kaisha)   40 wt. parts Diluent:   methyl alcohol
methyl cellosolve                           250 wt. parts 11    EP 0 339
944 B1 Outer coating layer 6 made of the above material had a thickness of
approximately 6 [err], the volume resistivity of 5.0x[err] ohm.cm (measured
by four probe method), and the surface resistivity of 7.3x10-3 ohm/[err].
The developing apparatus having the structure of Figures 4 and 5 and having
the developing sleeve 5  with the coating layer described above was
operated using the small particle size toner to evaluate the ghost image
preventing effect. It was confirmed that the production of the ghost image
and the reduction of the image density were greatly improved as compared
with the conventional conductive sleeve of metal and the above-described
Example 7. The small size toner contained as the major component styrene
acrylic copolymer material, and 10  contained 90 parts by weight of
magnetite for providing a magnetic property, and 2 parts by weight of
monoazo metal complex material for providing the charge controlling effect.
The toner was negatively chargeable. The volume average particle size of
the toner was 6 [err]. The toner contains not more than 20 %, in the number
distribution of the particles having the volume average particle size of
not more than 3.5 [err], and not more than 1 %, in the volume distribution,
of the particles having the volume average particle 15  size of not less
than 16 [err]. In order to increase the fluidability of the toner and to
stabilize the toner charge, 0.8 % by weight of negatively chargeable dry
silica particles treated with hexamethylenedisilazane was added. With this
negatively chargeable small particle size toner, the ghost image preventing
effect and the image density reduction preventing effect were worse than
the with the positively chargeable fine toner, when the latent image formed
on the photosensitive drum is developed. Then, the positively chargeable
fine 20  toner and the negatively chargeable fine toner are compared, and
it has been found that there is a difference in the amount of charge of the
toner, and the charge of the negatively chargeable fine toner is
approximately -25 [err]/g measured in two component triboelectric
measurement method, whereas that of the positively chargeable fine toner is
+ 18 [err]/g. This is because the resin of the toner is more chargeable to
the negative polarity. Therefore, the production of the ghost image and the
reduction of the image density 25  with use are larger in the case of the
negatively chargeable toner. When the negatively chargeable fine toner is
used, and the developing sleeve is as described with Example 7, the ghost
image preventing effect and the image density reduction preventing effect
are not sufficient, and it has been confirmed that after 1000 - 2000 sheets
are developed and printed, the above effects lower to substantially the
same level as in the conventional conductive metal sleeve, although the 30
number of prints until the effects are lowered is larger than with the
metal sleeve. Then, the developing sleeve was investigated, and was found
to have been contaminated on its surface by the resin component or silica
in the-toner. It was confirmed that by cleaning the surface of the
developing sleeve 8 by washing or wiping with wet waste, the image density
and the ghost image preventing effect became as in the initial state. 35
Then, the inventors considered that the fine toner particles were more
easily removed from the surface of the developing sleeve by containing in
the coating layer graphite particles having solid lubricity, particularly,
having cleavage crystal surface. And, conductive fine graphite particles
were added. As a result, the surface of the developing sleeve 8 having an
outer coating layer containing the graphite was not 



contaminated by the resin component or the silica in the toner even after
10,000 sheets were printed. 40     The fine carbon particles preferably
have the volume average particle size of 5 - 100 nanometres, and the volume
average particle size of the graphite particles is preferably 0.5 - 10
[err]. When the fine carbon particles and fine graphite particles were used
in mixture as the fine conductive particles, not less than 40 % and not
more than 90 % by weight of the graphite on the basis of the carbon was
further preferably contained. In addition, the weight ratio of the fine
conductive particles (the mixture of carbon and graphite) 45  to the binder
resin is further preferably 1:4 - 2:1. If the resin component is too large,
the surface becomes too smooth, and if it is too small, the mechanical
strength of the coating layer is reduced to become unsuitable to the
developing sleeve. As for the resin binder, heat-curing resin such as
polystyrene, butyral, vinyl chloride - vinyl acetate and PMMA, ultraviolet
ray curable resin such as epoxyacrylate, water high polymer such as casein,
and glue. In addition, the mechanical strength of the binder may be
increased by 50   dispersing in the binder TiO2, SnO2, Si-alkoxide-type
conductive ceramic powder. As for the fine conductive particles, fine
particles of stainless steel, zinc and other metals are usable. As for the
cylindrical base 7 on which the outer coating layer is formed, the surface
thereof may be blast-treated by spherical grains, or it may have a smooth
surface. As for the toner, the non-magnetic toner is usable in this
invention. That is, the present invention is 55 usable with not only the
one component magnetic developer but also one component non-magnetic
developer. As described, according to the present invention, the
fluidability of the developer on the developer carrying member surface is
improved, and therefore, the consumption efficiency of the developer during
the 12    EP 0 339 944 B1 developing operation is increased, and the
reversal of the charging property of the developer is prevented, thus
reducing production of the foggy background by the reversely charged toner.
While the invention has been described with reference to the structures
disclosed herein, it is not confined to the details set forth and this
application is intended to cover such modifications or changes as 5  may
come within the scope of the following claims. Claims 1. A developing
apparatus for developing an electrostatic latent image, comprising: 10
a movable developer carrying member (8) for carrying one component
developer (4) to a developing zone (D) where said developer carrying member
(8) is opposed to an image bearing member (1) for carrying the
electrostatic latent image, wherein the developer carrying member (18)
triboelectrically charges the one component developer (4) to a polarity for
developing the latent image, characterised in that; 15     said carrying
member (8) is provided with an outer layer (6) of resin material in which
carbon particles and graphite particles are dispersed. 2. A developing
apparatus according to claim 1, further comprising: a regulating member (2)
for regulating a thickness of a layer of the developer on said developer 20
carrying member (8) to a thickness smaller than a minimum clearance between
said developer carrying member (8) and the image bearing member (1); and
voltage source (9, Figs 3-5) for applying a developing bias voltage to said
developer carrying member (8). 25  3. An apparatus according to claim 2,
wherein said voltage source (9) applies an alternating bias voltage to said
developer carrying member (8). 4. An apparatus according to claim 2,
wherein said voltage source (9) applies a DC bias voltage to said developer
carrying member (8). 30 5. An apparatus according to any preceding claim,
wherein said developer carrying member (8) tribo- electrically charges the
developer to a negative polarity. 6. An apparatus according to claim 5,
wherein the developer contains negatively chargeable hydrophobic 35
silica. 7. An apparatus according to any preceding claim, wherein the
developer contains toner particles having a 



volume average particle size of 4 - 9 [err]. 40  8. An apparatus according
to any preceding claim, wherein the ratio, by weight, of the carbon
particles and graphite particles to the resin material is 1:4 -2:1. 9. An
apparatus according to any preceding claim, wherein the content of the
graphite particles is not less than 40% and not more than 90% of weight of
the carbon particles, and the graphite particles are 45     dispersed in
the resin material. 10. An apparatus according to any preceding claim,
wherein the coating layer has an average volume resistivity of 10-3 to 102
ohm.cm. 50 11. An apparatus according to claim 10, wherein the coating
layer has a thickness of 0.5 to 30 [err]. 12. An apparatus according to any
preceding claim, wherein a surface of said developer carrying member (8)
coated with the outer layer (6) is sandblasted by abrasive particles. 55
Patentansprlche 1. Entwicklungsgerdt zum Entwickeln einer latenten
elektrostatischen Abbildung, mit: einem bewegbaren
EntwicklerUbertragungs-Bauelement (8) zum Obertragen von Einkomponenten- 13
EP 0 339 944 B1 developing operation is increased, and the reversal of the
charging property of the developer is prevented, thus reducing production
of the foggy background by the reversely charged toner. While the invention
has been described with reference to the structures disclosed herein, it is
not confined to the details set forth and this application is intended to
cover such modifications or changes as 5  may come within the scope of the
following claims. Claims 1. A developing apparatus for developing an
electrostatic latent image, comprising: to     a movable developer carrying
member (8) for carrying one component developer (4) to a developing zone
(D) where said developer carrying member (8) is opposed to an image bearing
member (1) for carrying the electrostatic latent image, wherein the
developer carrying member (18) triboelectrically charges the one component
developer (4) to a polarity for developing the latent image, characterised
in that; 15     said carrying member (8) is provided with an outer layer
(6) of resin material in which carbon particles and graphite particles are
dispersed. 2. A developing apparatus according to claim 1, further
comprising: a regulating member (2) for regulating a thickness of a layer
of the developer on said developer 20     carrying member (8) to a
thickness smaller than a minimum clearance between said developer carrying
member (8) and the image bearing member (1); and voltage source (9, Figs
3-5) for applying a developing bias voltage to said developer carrying
member (8). 25  3. An apparatus according to claim 2, wherein said voltage
source (9) applies an alternating bias voltage to said developer carrying
member (8). 4. An apparatus according to claim 2, wherein said voltage
source (9) applies a DC bias voltage to said developer carrying member (8).
30 5. An apparatus according to any preceding claim, wherein said developer
carrying member (8) tribo- electrically charges the developer to a negative
polarity. 6. An apparatus according to claim 5, wherein the developer
contains negatively chargeable hydrophobic 35     silica. 7. An apparatus
according to any preceding claim, wherein the developer contains toner
particles having a volume average particle size of 4 - 9 [err]. 40  8.  An
apparatus according to any preceding claim, wherein the ratio, by weight,
of the carbon particles and graphite particles to the resin material is 1:4
-2:1. 9. An apparatus according to any preceding claim, wherein the content
of the graphite particles is not less than 40% and not more than 90% of
weight of the carbon particles, and the graphite particles are 45
dispersed in the resin material. 



10. An apparatus according to any preceding claim, wherein the coating
layer has an average volume resistivity of 10-3 to 102 ohm.cm. 50  11. An
apparatus according to claim 10, wherein the coating layer has a thickness
of 0.5 to 30 [err]. 12. An apparatus according to any preceding claim,
wherein a surface of said developer carrying member (8) coated with the
outer layer (6) is sandblasted by abrasive particles. 55 Patentansprtilche
1. Entwicklungsgerdt zum Entwickeln einer latenten elektrostatischen
Abbildung, mit: einem bewegbaren Entwickleribertragungs-Bauelement (8) zum
Obertragen von Einkomponenten- 13    EP O 339'944 Bi                    I
L I   1 Entwickler (4) in eine Entwicklungszone (D), wo das
Entwicklerubertragungs-Bauelelement (8) einem abbildungstragenden
Bauelement (1) zum Obertragen der elektrostatischeh latenten Abbildung
gegen- uOberliegt, wobei das EntwicklerUbertragungs-Bauelement (18) den
Einkomponenten-Entwickler rei- bungselektrisch auf eine Polaritat zum
Entwickeln der latenten Abbildung aufladt, dadurch gekenn- 5      zelchnet,
daB: das Obertragungs-Bauelement (8) mit einer auBeren aus Harzmaterial
bestehenden Schicht (6) versehen ist, in der Kohlenstoffpartikel und
Graphitpartikel verteilt sind. 2. Entwicklungsgerat gemaB Anspruch 1,
weiterhin mit: 10        einem  Regulierbauelement (2) zum  Regulieren der
Dicke einer Entwicklerschicht auf dem Entwickler0bertragungs-Bauelement (8)
auf eine Dicke, die kleiner als der minimale Abstand zwischen dem
Entwickler0bertragungs-Bauelement (8) und dem abbildungstragenden
Bauelement (1) ist; und einer Spannungsquelle (9, Fig. 3-5) zum Anlegen
einer Entwicklungsvorspannung an das EntwicklerUbertragungs-Bauelement (8).
15 3. Gerat gemaB Anspruch 2, wobei durch die Spannungsquelle (9) eine
alternierende Vorspannung an das EntwicklerUbertragungs-Bauelement (8)
angelegt wird. 4. Gerat gemaB Anspruch 2, wobei durch die Spannungsquelle
(9) eine Gleichvorspannung an das Entwickler~bertragungs-Bauelement (8)
angelegt wird. 5. Gerat gemaB einem der vorhergehenden AnsprUche, wobei das
EntwicklerObertragungs-Bauelement (8) den Entwickler reibungselektrisch auf
eine negative Polaritat aufladt. 2s  6. Gerat gemaB Anspruch 5, wobei der
Entwickler negativ aufladbares hydrophobes Silika enthalt. 7. Gerat gemSB
einem der vorhergehenden Ansprlche, wobel der Entwickler Tonerpartikel
enthalt, die eine auf das Volumen bezogene Durchschnitts-Partikelgr6oe von
4 bis 9 um haben. 3o  8. Gerat gemaR einem der vorhergehenden AnsprUche,
wobei das Gewichtsverhaltnis der Kohlenstoffpar- tikel und Graphitpartikel
zum Harzmaterial 1:4 bis 2:1 ist. 9. Gerat gemal einem der vorhergehenden
AnsprUche, wobei der Anteil an Graphitpartikeln nicht geringer als 40% und
nicht mehr als 90 % des Gewichts der Kohlenstoffpartikel ist, und die
Graphitpartikel im 35     Harzmaterial verteilt sind. 10. Gerat gemaB einem
der vorhergehenden Anspr~che, wobei die Beschichtung einen
durchschnittlichen spezifischen Durchgangswiderstand von 10-3 bis 102
Ohm*cm hat. 40  11. Gerat gemaB Anspruch 10, wobei die Beschichtung eine
Dicke von 0.5 bis 30 Um hat. 12. Gerat gemaB einem der vorgehenden
Anspr~che, wobei eine Fl~che des mit der auBeren Schicht (6) beschichteten
EntwicklerUbertragungs-Bauelementes (8) durch abschleifende Partikel
sandgestrahIt ist. 45 Revendicatlons 1. Appareil de developpement pour le
d6veloppement d'une image latente electrostatique, comprenant: un 461ment
mobile (8) de transport de d6veloppateur pour le transport d'un
d6veloppateur (4) a une zone de d6veloppement (D), ledit 6l6ment (8) de
transport de d6veloppateur 6tant oppos6 a un 6lement 50     (1) porteur
d'image pour le transport de I'image latente electrostatique, I'6l6ment (8)
de transport de d6veloppateur appliquant au developpateur (4) une charge
tribo6lectrique A une polarite pour le d6veloppement de l'image latente,
caracteris6 en ce que: ledit 6lement de transport (8) est muni d'une couche
ext6rieure (6) d'une resine dans laquelle sont dispersees des particules de
carbone et des particules de graphite.. 



55 2. Appareil de d6veloppement suivant la revendication 1, comprenant en
outre: un element de regulation (2) pour la regulation de l'epaisseur de la
couche du d~veloppateur sur ledit 6elment (8) de transport de d6veloppateur
a une valeur infdrieure a un espace minimal entre ledit 14    EP 0339 944
BI 6l6ment de transport de developpateur (8) et l'el6ment porteur d'image
(1); et une source de tension (9, figures 3-5) pour l'application d'une
tension de polarisation de develop- pement audit 6lement (8) de transport
de developpateur. 5  3. Appareil suivant la revendication 2, dans lequel la
source de tension (9) applique une tension alternative de polarisation
audit 6l6ment (8) de transport de developpateur. 4. Appareil suivant la
revendication 2, dans lequel la source de tension (9) applique une tension
de polarisation en courant continu audit 6l6ment (8) de transport de
d6veloppateur. J0 5. Appareil suivant I'une quelconque des revendications
pr6cedentes, dans lequel l'6lement de transport de d6veloppateur (8)
applique au developpateur une charge triboelectrique a une polarite
negative. 6. Appareil suivant la revendication 5, dans lequel le
d6veloppateur contient de la silice hydrophobe r5     pouvant 8tre charg6e
n6gativement. 7. Appareil suivant l'une quelconque des revendications
pr6cedentes, dans lequel le d6veloppateur contient des particules de toner
ayant un diametre volumique moyen de particules de 4 a 9 jm. 20  a
Appareil suivant lune quelconque des revendications prec6dentes, dans
lequel le rapport, en poids, des particules de carbone et des particules de
graphite a la r6sine va de 1:4 a 2:1. 9. Appareil suivant l'une quelconque
des revendications pr6c6dentes, dans lequel la quantit6 de particules de
graphite est non inferieure a 40 % et non sup6rieure a 90 % en poids des
particules de carbone, et 25    les particules de graphite sont dispersees
dans la resine. 10. Appareil suivant l'une quelconque des revendications
pr6c6dentes, dans lequel la couche de rev8te- ment possede'une resistivite
volumique moyenne de 10-3 a 102 ohms.cm. 30  11. Appareil suivant la
revendication 10, dans lequel la couche de revetement a une 6paisseur de
0,5 a 30 jLm. 12. Appareil suivant l'une quelconque des revendications
pr6cedentes, dans lequel une surface de Il'ement (8) de transport de
developpateur revetue avec la couche exterieure (6) est soumise a un 35
sablage par des particules abrasives. 40 45 50 55    


