
EP 0 335 676 B1 Description The present invention relates to a dry
developer and an image forming method for developing electrostatic images
in an image forming method such as electrophotography, electrostatic
recording and electrostatic printing, more partic- 5   ularly to a
negatively chargeable magnetic developer which is uniformly and strongly
charged negatively to visualize a positively charged electrostatic image
through normal development or to visualize a negatively charged
electrostatic image through reversal development in a direct or indirect
electrophotographic developing process thereby providing high-quality
images, and an image forming method using the developer. Further, the
present invention relates to an image forming method which uses a developer
comprising a negatively 10  chargeable toner and positively chargeable
resin particles and includes a step of well transferring a toner image
formed on an electrostatic image-bearing member to a transfer material
Hitherto, electrophotographic processes have been known, as disclosed in
U.S. Patents No. 2,297,691 Japanese Patent publication (KOKOKU) No.
23910/1967 (U.S. Patent 3,666,363), Japanese Patent Publication No.
24748/1968 (U.S. Patent No. 4,071,361, and others. Generally speaking,
photoconductive materials are utilized in these processes, 15  and the
steps included therein comprise forming electrical latent images on
photosensitive members by various means, then developing the latent images
by using a toner or developer, transferring the toner images thus formed to
a transfer material (or recording medium) such as paper, as desired, and
thereafterfixing the images by heating, pressure, heating and pressure
roller, or solvent vapor to obtain copies. When the step of transferring
the toner images is adopted, it is a general practice to provide a step for
removing residual toner on the photosensitive member. 20      The
developing methods for visualizing electrical latent images by use of
toners known in the art may include, for example, the magnetic brush method
as disclosed in U.S. Patent 2,874,063; the cascade developing method as
dis- closed in U.S. Patent 2,618,552; the powder cloud method as disclosed
in U.S. Patent 2,221,776; and the method using conductive magnetic toner as
disclosed in U.S. Patent 3,909,258. As the toner to be applied for these
developing methods, fine powder of natural or synthetic resins having dyes
or 25   pigments dispersed therein have heretofore generally been used. For
example, a colorant is dispersed in a binder resin such as polystyrene, and
the particles obtained by micro-pulverizing the resultant dispersion into
sizes of about 1 to 30 microns are used as the toner. Asa one-component
developer, there has been used a magnetic toner wherein magnetic particles
are further incorporated into the particles as mentioned above. In case of
the system employing a two-compo- nent developer, the toner as mentioned
above is used generally in mixture with carrier particles such as glass
beads, 30  iron particles, ferrite particles or particles obtained by
coating these particles with a resin. In the production process for the
toner to be used in a developer, the content of fine powder (particle size;
4 microns or below) is controlled by a method such as classification and
heat treatment, but the developer tends to deteriorate due to the
accumulation of fine powder. When the developer contains the
above-mentioned fine powder, the fine powder selectively accumulates in the
35   neighborhood of the surface of a developer-carrying member such as a
sleeve due to the difference in developing characteristic between it and
other suitable developer particles, and the suitable developer particles
form a layer on such a fine powder layer. As a result, it becomes difficult
to obtain a charge amount suitable for development, and there sometimes
occurs a difference in image density between an image portion corresponding
to a portion of the develop- er-carrying member surface provided with the
fine powder layer and that corresponding to a normal portion thereof i.e.,
40   a portion provided with substantially no fine powder layer,
(hereinafter, such a phenomenon in a developer-carrying member is referred
to as "memory phenomenon"). Particularly, in the case of the one-component
magnetic developer, the magnetic material content in each fine toner
particle tends to be lower than that in a toner particle having a suitable
particle size, and the amount of charge imparted to the fine toner particle
becomes larger than that imparted to the suitable toner particle.
Accordingly, the fine toner 45  particles are strongly attached to the
developer-carrying member due to mirror image force and the above-mentioned



memory phenomenon in the developer-carrying member (i.e., sleeve ghost)
becomes marked. When such memory phenomenon occurs, an image shown by an
image portion 4 in Figure 1 C described hereinafter is formed. More
specifically, when an image 1 having a width a as shown in Figure 1A is
developed and thereafter a wide so  image 2 having a width b as shown in
Figure 1 B is developed, the above-mentioned portion 4 of the image 2 is
developed with developer particles disposed on a portion of a
developer-carrying member such as a sleeve corresponding to a white
background outside of the image 1 region, whereby the image portion 4 is
provided with a density lower than the other image region as shown in
Figure 1 C. When the developer-carrying member effects one rotation in
order to develop the image 2, the developer particles disposed on the
portion of the developer-carrying member corresponding to the 55   width b
is consumed. As a result, in an image portion 3 formed after the one
rotation (corresponding to a length l in Figure 1 C) of the
developer-carrying member, the image density is made uniform. According to
our investigations; it has been found that the mechanism by which the
above-mentioned memory phenomenon occurs closely relates to a layer of fine
powder (predominantly comprising particles having a particle size 2    EP 0
335 676 B1 of 4 microns or smaller) formed on a developer-carrying member.
More specifically, according to our investigation, it has been found that
there occurs a clear difference between a portion subjected to developer
consumption and a portion not subjected to developer consumption, with
respect to the particle size distribution of developer particles
constituting a lowest layer portion (i.e., a layer portion disposed closest
5   to the developer-carrying member) of the developer layer formed on the
developer-carrying member. Accordingly, in the portion not subjected to the
developer consumption, a layer of fine powder is formed in the lowest
developer layer. Because such fine particles have a large surface area per
unit volume, the fine particle has a larger triboelectric charge amount per
unit weight as compared with a particle having a large particle size, and
is strongly electrostatically con- strained to the developer-carrying
member due to its mirror image force. Accordingly, the developer disposed
on the 10  fine powder layer is not sufficiently charged by the
developer-carrying member triboelectrically, and the triboelectric charge
amount imparted thereto is decreased. As a result, such a phenomenon
appears as the developer-carrying member memory phenomenon, i.e., the image
density is partially decreased, in the resultant image. With respect to the
addition of resin particles, while their function is different from that in
the present invention, Japanese Laid-Open Patent Application (KOKAI) NO.
186854/1985 proposes that polymer resin particles smaller than 15  toner
particles are added to the toner particles. When a developer was prepared
in the same manner as in this Patent Application and was investigated, it
was found that the above-mentioned resin particles lowered their effect in
a suc- cessive copying test, while they show somewhat effect on the
developer-carrying member memory phenomenon in the initial stage. When the
chargeability of the resin particles was investigated, it was found that
the resin particles having triboelectric chargeability with the same
polarity as the toner showed no effect and those having the reverse
polarity 20   showed less effect as their chargeability became weaker.
While the function is different from that in the present invention,
Japanese Laid-Open Patent Application No. 250658/1986 proposes that
particles having the reverse polarity (e.g., negatively chargeable silicon
dioxide fine particles with respect to a positively chargeable toner) and
particles having the same polarity (e.g., positively chargeable silicon
dioxide fine particles with respect to a positively chargeable toner) are
added to the toner. When a developer was pre- 25   pared in the same manner
as in this Patent Application and was investigated, it was found that the
above-mentioned resin particles did not show so much effect on the
developer-carrying member memory phenomenon and the resultant image density
was low. Further, when the copying operation was successively conducted,
fine particles, which appeared 



to be those having the reverse polarity, were accumulated in a cleaner
portion and the photosensitive member was damaged. As a result, there is
still room for improvement. 30      Recently, the electrophotographic
system has also been used for a printer as an output device for computer in
addition to the production of copied images. In the case of the printer, a
light-emitting device such as a semiconductor laser isturned on and off
corresponding to an image signal, and the resultant light is supplied to a
photosensitive member. In such case, because the printing proportion (i.e.,
the proportion of a printed area to the whole area per unit sheet) is
ordinarily 30 % or below, the reversal development system wherein a portion
to be used for letter formation is subjected 35  to exposure is
advantageous in view of the life of the light-emitting device. Hitherto, in
electrophotographic apparatus, there has generally been adopted the normal
development system wherein a non-exposed portion of a photosensitive member
is developed (i.e., provided with toner particles). In this system, because
the reflection light from an original is optically processed and supplied
to the photosensitive member, the non-exposed portion thereof provided with
substantially no reflection light (i.e., a portion corresponding to the
letter 40   or image portion of the original) is developed. On the other
hand, in the reversal development method, the exposed portion is developed
as described hereinabove. The reversal development method has been used in
an apparatus (such as a microfilm output device) capable of out- putting
positive and negative images from the same original, and has also been used
in an apparatus wherein the normal development system and reversal
development system are used in combination in order to effect development
for two 45   or more colors. However, the reversal development system can
pose a problem as follows. Thus, in the ordinary or normal development, the
transfer electric field (or electric field for transfer) has the same
polarity as that of the primary charging. Therefore, even when the transfer
electric field is applied to a photosensitive member after the passage of
an image-supporting member or transfer material (such as plain paper and
plastic film), 50  the effect thereof is removed by erasing exposure 106 in
Figure 5 described hereinafter. On the other hand, in the reversal
development, the transfer electric field has a polarity reverse to that of
the primary charging. Therefore, when the transfer electric field is
applied to a photosensitive member after the passage of transfer material
such as plain paper, the photosensitive member is charged to have a
polarity reverse to that of the primary charging, and the effect thereof
cannot be removed by the erasing exposure. As a result, the portion which
has been 55   changed to have the reverse polarity appears as an increase
in image density in the resultant image. Such a phenomenon is referred to
as "afterimage caused by paper". In order to obviate such afterimage,
Japanese Laid-Open Patent Application No. 256173/1985 proposes a method
wherein the current for providing a transfer electric field is reduced
after the passage of paper. However, this method 3    EP 0335676 B1
requires various parts such as a microswitch, and the apparatus therefor
becomes complicated and the apparatus cost becomes high. There is
conceivable a method-wherein the transfer electric field is reduced to a
certain extent so as not to charge the photosensitive member to have the
reverse polarity. However, because such a method lowers the transfer
efficiency, 5   there occurs a decrease in image quality due to transfer
failure. The reversal development method can pose another problem. More
specifically, because the photosensitive mem- ber is charged to have a
polarity reverse to that of paper, when a strong electric field is used for
charging, the paper is electrostatically attached to the photosensitive
member and cannot be separated therefrom even after the completion of the
transfer step. As a result, the paper is subjected to the next step such as
cleaning step to cause the paper to jam. 



10   Such a phenomenon is referred to as "paper winding". In order to
prevent the paper winding, Japanese Laid-Open Patent Application No.
60470/1981 (corr. to U.S. Patent 4353648) proposes a method wherein small
insulating particles which have been charged to have a polarity reverse to
that of a toner image are preliminarily attached to a photosensitive member
surface in order to prevent close contact between the photosensitive member
and paper. However, this method is not necessarily effective in the
reversal devel- 15   opment system. The reason for this may be considered
that the contact between the photosensitive member and paper at the time of
separation in the transfer step of the reversal development system is
closer than that in the normal devel- opment system. U.S. Patent 3,357,400
discloses another device equipped with a separation charge device or a belt
separation device as a means for supplementing the separation. Such a
device is effective in preventing the winding phenomenon 20   but is not
substantially effective in preventing the afterimage caused by paper. This
may be attributable to a fact that the separation charging is weaker than
the transfer charging and does not substantially affect the potential of
the photosen- sitive member. There is another method wherein the transfer
electric field is reduced so as to lower electrostatic adhesion force.
However, this method is liable to cause a decrease in image quality due to
transfer failure, as described above. When 25  the transfer electric field
is reduced, the transfer efficiency decreases so that a postcard or an OHP
film (i.e., a transparent film for an overhead projector) which is
disadvantageous in the transfer step cannot be used satisfactorily as a
transfer material. Further, when the transfer electric field is reduced,
there occurs "partially white image (e.g., hollow characters) ", a kind of
transfer failure, with respect to a portion (i.e., edge development
portion) such as an image contour portion or line image portion at which
developer particles are liable to be collected. The reason for this may be
considered that 30 a larger amount of developer particles are attached to
the edge development portion as compared with a normal portion and the
developer particles are liable to agglomerate, whereby the responsiveness
to the transfer electric field is lowered. As a result, there occurs a
problem that it become difficult to obtain a high-quality image faithful to
a latent image. In one aspect the invention provides a developer for
developing electrostatic images as defined in claim 1 below. In a second
aspect the invention provides an image forming method as defined in claim
33 below. 35      In a third aspect the invention provides an image forming
method as defined in claim 42 below. Embodiments of the above-mentioned
developer provide a negatively chargeable magnetic developer which is
capable of forming a uniform layer on a developer-carrying member and is
capable of preventing the memory phenom- enon in the developer-carrying
member. Embodiments of the magnetic developer when used in a developing
device can prevent developer deterioration due to accumulation of fine
powder. Embodiments of the developer exhibit excellent 40 imaging
characteristics and can provide clear images having high image density.
Embodiments of the invention can provide a one-component type negatively
chargeable magnetic developer which is capable of providing a stable
triboelectric charge amount based on friction between toner particles and
between toner particles and a developer-carrying member such as a sleeve,
is capable of providing a sharp and uniform distribution of triboelectric
charge, and is capable of preventing accumulation and attachment of fine
toner powder to non-image 45   portions of a developer carrying member so
that the memory phenomenon is reduced or prevented. Embodiments of the
invention provide a one-component type negatively chargeable magnetic
developer which is capable of stable image reproduction and is relatively
insensitive to changes in temperature and humidity, the developer
exhibiting excellent storage characteristics and retaining its initial
characteristics even after an extended period of successive use.
Embodiments of the invention provide an image forming method in which high
density images can be formed with 50 reduced fog by means of a developer
containing a negatively chargeable magnetic toner. The method may be used
for forming images by means of reversal development in which there is a
transfer step needing a low electric field to bring about transfer, and in
which following the transfer step there is produced a high quality image
which is faithful to the latent image independent of the conditions for the
transfer supporting member. In some forms of the above method the
phenomenon referred to above, "after image caused by paper,", "paper 



55 winding" or "partially white image (e.g. hollow characters)" is reduced
or prevented. Embodiments of the above-men- tioned method can provide a
high quality image free from fog even on thick transfer paper. Embodiments
of the invention further provide an image forming method which uses a
single component negatively chargeable magnetic developer which is suitable
for developing adigital latent image used in an image forming apparatus 4
EP 0335676 B1 such as a digital copying machine or a laser beam printer. In
these embodiments of the method there is not produced a partially white
image even under low electric fields such as are encountered in a reversal
development device, and which is excellent in durability. These and other
objects, features and advantages of the present invention will become more
apparent upon a 5 consideration of the following description of preferred
embodiments of the invention in conjunction with the accompanying drawings.
In the accompanying drawings: Figures 1 A, 1 B and 1 C are schematic views
for illustrating a memory phenomenon in a developer-carrying member; 10
Figure 2 is a schematic sectional view showing an embodiment of the image
forming apparatus to which the present invention is applicable; Figure 3 is
a schematic perspective view showing a device for measuring a triboelectric
charge amount of a sample such as silica fine particles used in the present
invention; Figure 4 is a schematic sectional view showing a device for
measuring a volume resistivity of a sample; 15      Figure 5 is a schematic
sectional view showing an image forming apparatus used in Example appearing
hereinafter; and Figure 6 is an enlarged schematic sectional view showing a
transfer position of the above-mentioned apparatus wherein an AC bias and a
DC bias are applied to a discharge (or charge-removing) brush. 20      We
have found that a satisfactory developer is obtained by adding positively
chargeable resin particles and nega- tively chargeable silica fine
particles to a one-component type developer. The positively chargeable
resin particles used in the present invention have a triboelectric
chargeability such that they have a triboelectric charge amount of+50
[err]/g to +600 [err]/g, preferably +100 [err]/g to +600 [err]/g. When
resin particles having a triboelectric chargeability of below 50 [err]/g
are added, the effect of addition is a little 25   and the above-mentioned
memory phenomenon is little suppressed, whereby a decrease in image density
is liable to occur. When resin particles having a triboelectric
chargeability of above +600 [err]/g are added, the reverse polarity is
strong whereby fog tends to occur in a non-image portion or a line image
tends to be thinner. It is considered that the above-mentioned resin
particles are attached to toner particle surfaces due to electrostatic
force in a developer, and form clearance between toner particles and
between toner particle and a photosensitive mem- 30   ber to reduce the
adhesion force therebetween, whereby electrostatic transfer is well
conducted. The triboelectric chargeability of the positively chargeable
resin particles may be determined in the following manner in terms of a
triboelectric charge amount. That is, 0.2 g of resin particles which have
been left to stand overnight in an environment of [err]  and relative
humidity of 50 to 60 % RH, and 99.8 g of carrier iron powder not coated
with a resin having a mode particle size of 200 to 300 mesh (e.g. EFV
200/300, produced by Nippon Teppun K.K.) are mixed in an 35   aluminum pot
having a volume of about 200 cc in the same environment as mentioned above
by means of a turbula mixer (3 times/sec.) for 60 min., and the
triboelectric charge of the resin particles is measured according to the
conven- tional blow-off method by means of an aluminum cell having a 400
mesh-screen under a blow pressure of 0.5 kg/[err]. The positively
chargeable resin particles may preferably have a primary average particle
size of 0.1 to 1.0 microns, 



more preferably 0.2 to 1.0 microns. The resin particles having an average
particle size of below 0.1 microns only have 40   a little effect on the
memory phenomenon and insufficiently improve the transfer efficiency. The
resin particles having an average particle of above 1.0 micron are liable
to be freed from the toner particle surface and invite fog in the form of
black spots in a non-image portion. The average particle size may be
measured by means of a Coulter Counter N4 (mfd. by Nikkaki K.K.) in a state
wherein they are dispersed in a solvent by ultrasonic vibrations. The
average particle size may also be measured a 45   measurement device Model:
CAPA-500 (mfd. by Horiba Seisakusho K.K.). Further, the average Particle
size of resin particles which practically have a particle size distribution
of monodisperse system and are obtainable through a process such as a
polymerization process may directly be measured by using a scanning
electron microscope photograph or SEM image, (magnification: 7,500 to
10,000). The positively chargeable fine resin particles may preferably be
added to the toner in an amount of 0.1 to 3.0 wt. 50   parts, more
preferably 0.2 - 3.0 wt. parts, per 100 wt. parts of the toner. Below 0.1
wt. part, their effect on the memory phenomenon is little, and above 3.0
wt. parts, free particles are liable to occur and fog in the form of black
spots are liable to be invited in a non-image portion. The positively
chargeable fine resin particles used in the present invention may
preferably be spherical. More spe- cifically, those having a ratio of the
longer diameter to the shorter diameter (longer diameter/shorter diameter)
of 1.0 to 55   1.02 are preferred because such particles are excellent in
preventing or suppressing the memory phenomenon. The positively chargeable
fine resin particles used in the present invention may be produced by a
production process such as spray-drying method, suspension polymerization,
emulsion polymerization and seed polymerization. In view of shape-retaining
property of the particle, the positively chargeable resin particles may
preferably comprise a resin having 5    EP 0 335 676 B1 a weight-average
molecular weight of 10,000 to 200,000 according to a GPC (gel permeation
chromatography) method. The fine resin particles may be those obtained by
polymerizing a vinyl monomer or a mixture thereof. Examples of the vinyl
monomer may include methyl methacrylate, dimethylaminoethyl methacrylate,
diethylaminoethyl methacrylate, N-methyl-N-phenylaminoethyl methacrylate,
diethylaminoethyl methacrylamide, dimethylaminoethyl methacrylamide, 5
4-vinylpyridine, and 2-vinylpyridine. In order to impart positive
chargeability to the resin particles, there may be used a method wherein a
monomer is polymerized by using a nitrogen-containing polymerization
initiator, or a monomer com- position comprising a nitrogen-containing
vinyl monomer is polymerized. Resin particles having an average particle
size of 0.1 - 1.0 micron may be produced by spray-drying method, sus-
pension polymerization, emulsion polymerization, soap-free polymerization,
and seed polymerization. Among these, the 10  soap-free polymerization is
particularly preferred because no emulsifier remain in the resultant resin
particles, and there- fore the chargeability of the toner is not impaired
and a polymer particles having a narrow particle size distribution are
obtained. Further, the spherical fine resin particles may preferably have a
specific electric resistance of [err] - [err] ohm.cm. in viewof
environmental dependency andstability in imaging characteristic. When resin
particles having a specific electric 15  resistance of below [err] ohm.cm.
are used, the charge amount provided to the toner particles is remarkably
decreased, whereby the resultant image density is decreased. When resin
particles having a specific electric resistance of above 1014 ohm.cm. are
used, fog in the form of black spots is liable to occur in the non-image
portion of paper due to flying of the toner particles. The reason for this
is not necessarily clear but can be considered that the charge amount of
the spherical fine resin particles is remarkably increased and subjected to
reversal development while they are electrostat- 20  ically attached to the
toner particle which is present in the neighborhood of the fine particles. 



In the present invention, the specific electric resistance (or volume
resistivity) may for example be measured by means of a device as shown in
Figure 4. Referring to Figure 4, reference numeral 41 denotes a mounting
member and numeral 42 denotes a pressing means which is connected to a hand
press and is equipped with a pressure gauge 43. Numeral 44 denotes a hard
glass cell with a diameter of 3.100 cm wherein a sample 45 is charged.
Numeral 46 denotes 25   a press ram of brass having a diameter of 4.266 cm
and an area of 14.2857 [err], and numeral 48 denotes a push rod having a
radius of 0.397 cm and an area of 0.496 cm2 and applying a pressure from
the press ram 46 to the sample 45. Numeral 48 denotes a mounting member of
brass and numerals 49 and 50 denote insulating plates of bakelite, and
numeral 51 denotes a resistance meter connected to the press ram 46 and the
mounting member 48. Numeral 52 denotes a dial gauge. 30      In the device
shown in Figure 4, when an oil pressure of 20 kg/[err] is applied to the
hand press, a pressure of 576 kg/[err] is applied to the sample 45. The
resistance is read by means of the resistance meter 51, and it is
multiplied by the sectional area of the sample 45 and divided by the height
of the sample 45 read in the dial gauge 52, whereby the volume resistivity
is obtained. The spherical resin particles are required to have positive
chargeability and may be surface-treated as desired. The 35  surface
treatment method may include: one wherein the resin particles is
surface-treated with a metal such as iron, nickel, cobalt, copper, zinc,
gold and silver; one wherein the above-mentioned metal or a metal oxide
such as magnetic material and electroconductive zinc oxide is fixed to the
resin particles by ion adsorption or external addition; or one wherein a
triboelectrically chargeable pigment, dye or a polymer resin is carried on
the resin particles by coating or external addition. 40      The binder
resin for the magnetic toner of the present invention may be composed of
homopolymers of styrene and derivatives thereof such as polystyrene and
polyvinyltoluene; styrene copolymers such as styrene-propylene copolymer,
styrene-vinyltoluene copolymer, styrene-vinylnaphthalene copolymer,
styrene-methyl acrylate copolymer, styrene-ethyl acrylate copolymer,
styrene-butyl acrylate copolymer, styrene-octyl acrylate copolymer,
styrene-dimethylaminoethyl acr- ylate copolymer, styrene-methyl
methacrylate copolymer, styrene-ethyl methacrylate copolymer, styrene-butyl
methacr- 45   ylate copolymer, styrene-dimethylaminoethyl methacrylate
copolymer, styrene-vinyl methylether copolymer, styrene-vi- nyl ethyl ether
copolymer, styrene-vinyl methyl ketone copolymer, styrenebutadiene
copolymer, styrene-isoprene copol- ymer, styrene-maleic copolymer, and
styrene-maleic acid ester copolymer; vinyl polymers or copolymers such as
polymethyl methacrylate, polybutyl methacrylate, polyvinyl acetate,
polyethylene, polypropylene, polyesters, poly- urethanes, polyamides, epoxy
resins, polyvinyl butyral, polyacrylic acid resin and mixtures thereof.
Further, there may 50   be used rosin, modified rosins, terpene resin,
phenolic resins, aliphatic or alicyclic hydrocarbon resins, aromatic petro-
leum resin, paraffin wax, carnauba wax etc. These binder resins may be used
either singly or as a mixture. Among these, in the present invention, the
binder may preferably comprise a styrene-acrylic resin-type copolymer
(inclusive of styrene-acrylic acid ester copolymer and styrene-methacrylic
acid ester copolymer). Particularly preferred examples include
styrene-n-butyl acrylate (St-nBA) copolymer, styrene-n-butyl methacrylate
(St-nBMA) copolymer, sty- 55  rene-n-butyl acrylate-2-ethylhexyl
methacrylate copolymer St-nBA-2EHMA) copolymer in view of the developing
char- acteristic, triboelectric chargeability and fixing characteristic of
the resultant toner. The terahydrofuran (THF)-soluble of the binder resin
may preferably have a weight-average molecular weight of 100,000 to
2,000,000. The binder resin content may preferably be 30 to 90 wt. % based
on the weight of the magnetic 6    EP 0 335 676 B1 toner, in view of the
developing characteristic and fixing characteristic of the magnetic toner.
The magnetic toner of the present invention can further contain an optional
colorant such as known carbon black, 



copper phthalocyanine, and iron black. The magnetic material contained in
the magnetic toner of the present invention may be a substance which is
mag- 5   netizable under a magnetic field including: powder of a
ferromagnetic metal such as iron, cobalt and nickel; or an alloy or
compound such as magnetite, [err], and ferrite. The magnetic fine powder
may preferably have a BET specific surface area of 2 - 10 [err]/g, more
preferably 2.5 - 12 m2/g, and may further preferably have a Mohs' scale of
hardness of 5 - 7. The magnetic powder content may preferably be 10 - 70
wt. % based on the toner weight. The toner according to the present
invention may also contain as desired, a charge controller (or
charge-controlling 10  agent) including a negative charge controller such
as a metal complex salt of a monoazo dye; and a metal complex of salicylic
acid, alkylsalicylic acid, dialkylsalicylic acid, or naphthoic acid, etc.
The toner of the present invention may preferably contain 0.1 - 10 wt.
parts, more preferably 0.1 - 5 wt. parts, of the charge controller, per 100
wt. parts of a binder resin. The magnetic toner of the present invention
may preferably have avolume resistivity of 1010 ohm/cm or more, more 15
preferably 1012 ohm/cm or more, particularly preferably 1014 ohm/cm or
more, in view of triboelectric chargeability and electrostatic transfer
characteristic. The volume resistivity used herein may be determined in the
following manner. Thus, the toner is shaped to a sample having an area of 2
cm2 and a thickness of about 5 mm under a pressure of 100 kg/cm2 for 5
min., and an electric field of 100 V/cm is applied thereto. After 1 min.
counted from the application of the electric field, the amount of the
current passing through the shaped toner is measured and converted into a
volume resistivity. 20      The negatively chargeable magnetic toner
according to the present invention may preferably provide a triboelectric
charge amount of -8 [err]/g to -40 [err]/g, more preferably -8 [err]/g to
-20 [err]/g. If the charge amount of less than -8 [err]/g (in terms of the
absolute value thereof), the image density is liable to decrease,
particularly undera high humidity condition. If the charge amount is more
than -40 pc/g, the toner is excessively charged to make a line image
thinner, whereby only a poor image is provided particularly under a low
humidity condition. 25      The negatively chargeable toner particles of
the present invention are defined as follows. That is, 10 g of toner
particles which have been left to stand overnight in an environment of
[err]  and relative humidity of 50 to 60 % RH, and 90 g of carrier iron
powder not coated with a resin having a mode particle size of 200 to 300
mesh (e.g. EFV200/300, produced by Nippon Teppun K.K.) are mixed thoroughly
in an aluminum pot having a volume of about 200 cc in the same environment
as mentioned above (by shaking the pot in hands vertically for about 50
times), and the triboelectric 30   charge of the toner particles is
measured according to the conventional blow-off method by means of an
aluminum cell having a 400 mesh-screen. The toner particles having negative
triboelectric charge through the above measurement are defined as
negatively chargeable toner particles. The toner particles may preferably
have a volume-average particle size of 5 - 30 microns, more preferably 6 -
15 microns, particularly preferably 7 - 15 microns. The toner particles may
preferably have a number-basis particle size 35   distribution such that
they contain 1 - 25 % by number, more preferably 2 to 20 % by number,
particularly preferably 2 to 18 % by number, of toner particles having a
particle size of 4 microns or smaller. In the present invention, the
particle distribution of the toner may be measured by means of a Coulter
counter. Coulter counter Model TA-II (available from Coulter Electronics
Inc.) is used as an instrument for measurement, to which an interface
(available from Nikkaki K.K.) for providing a number-basis distribution,
and a volume-basis distribution 40   and a personal computer CX-1
(available from Canon K.K.) are connected. For measurement, a 1%-NaCI
aqueous solution as an electrolytic solution is prepared by using a
reagent-grade sodium chloride. Into 100 to 150 ml of the electrolytic
solution, 0.1 to 5 ml of a surfactant, preferably an alkylbenzenesul- fonic
acid salt, is added as a dispersant, and 0.5 to 50 mg of a sample is added
thereto. The resultant dispersion of the sample in the electrolytic liquid
is subjected to a dispersion treatment for about 1 - 3 minutes by means of
an ultrasonic 45   disperser, and then subjected to measurement of particle
size distribution in the range of 2 - 40 microns by using the
above-mentioned Coulter counter Model TA-II with a 100 micron-aperture to
obtain a volume-basis distribution and a number-basis distribution. From
the results of the volume-basis distribution and number-basis distribution,
parameters 



characterizing the magnetic toner of the present invention may be obtained.
The negatively chargeable silica fine powder used in the present invention
may preferably be one providing a tri- 50   boelectric charge amount of
-100 [err]/g to -300 [err]/g, and may preferably have a BET specific
surface area 70 - 300 m2/g (corresponding to a primary average particle
size of 5 microns to 30 microns) according to nitrogen adsorption. When the
triboelectric charge amount is below -100 [err]/g, the silica fine powder
lowers the triboelectric chargeability of the developer per se, and lowers
the humidity-resistance. When the triboelectric charge amount is above -300
[err]/g, the memory phenomenon in a developer-carrying member is promoted,
and the developer is easily affected by toner dete- 55  rioration due to
silica, whereby the durability is obstructed. When the BET specific surface
area is larger than 300 m2/g, the effect of addition on the developer is
little. When the BET specific surface area is smaller than 70 m2/g, the
silica fine particles easily become free particles, and are liable to be
localized and to cause black spots due to agglomerates thereof. 7    EP 0
335 676 B1 The triboelectric charge amount of the negatively chargeable
silica a fine powder in the present invention may be measured in the
following manner. That is, 2 g of silica fine powder which has been left to
stand overnight in an envi- ronment of [err] and relative humidity of 50 to
60 % RH, and 98 g of carrier iron powder not coated with a resin having a
mode particle size of 200 to 300 mesh (e.g. EFV 200/300, produced by Nippon
Teppun K.K.) are mixed thoroughly in 5 an aluminum pot having a volume of
about 200 cc in the same environment as mentioned above (by shaking the pot
in hands vertically for about 50 times). Then, referring to Figure 3, about
0.5 g of the shaked mixture is charged in a metal container 32 for
measurement provided with a 400-mesh screen 33 at the bottom, and covered
with a metal lid 34. The total weight of the container 32 is weighed and
denoted by [err] (g). Then, an aspirator 31 composed of an insulating
material at least with respect to 10   a part contacting the container 32
is operated, and the silica in the container is removed by suction through
a suction port 37 sufficiently while controlling the pressure at a vacuum
gauge 35 at 250 mm.Hg by adjusting an aspiration control valve 36. The
reading at this time of a potential meter 39 connected to the container by
the medium of a capacitor having a capacitance C [err] is denoted by V
(volts). The total weight of the container after the aspiration is measured
and denoted by [err] (g). Then, the triboelectric charge ([err]/g) of the
silica is calculated as: CxV/([err]-[err]). 15      The silica fine powder
used in the present invention can be "dry process silica" or "fumed silica"
produced through vapor phase oxidation of a silicon halide, or "wet process
silica" produced from a material such as water glass. The dry process
silica is preferred because it has a relatively small number of silanol
groups and provides no production residue. In the production process for
the dry process silica, it is also possible to obtain complex fine powder
of silica and other metal oxides by using other metal halide compounds such
as aluminum chloride or titanium chloride together with 20   a silicon
halide compound. Such complex fine powder is also included in the fine
silica powder to be used in the present invention. The silica fine powder
used in the present invention may be one imparted with a hydrophobicity. In
order to impart hydrophobicity to the silica fine powder, known treatment
methods may be used. For example, the hydrophobicity is imparted thereto by
chemically treating silica fine powder with a material such as
organosilicon compound capable of 25  reacting therewith or of physically
being adsorbed thereinto. In the present invention, there is preferred a
method wherein silica fine powder produced through vapor phase oxidation of
a silicon halide is treated with a silane coupling agent and/or a silicone
oil. Particularly preferably, silica fine powder is treated with a silane
coupling agent and thereafter is treated with a silicone oil. Preferred
examples of the silane coupling agent may include hexamethyldisilazane
(HMDS). 



30      The silicone oil used herein may preferably have a viscosity at
[err] of about 50 - 1,000 centistokes. Preferred examples thereof may
include: dimethylsilicone oil, methylphenylsilicone oil,
[err]-methylstyrene-modified silicone oil, chlo- rophenyl-silicone oil, and
fluorine-modified silicone oil. In order to effectively attain the object
of the present invention, a silicone oil containing a large amount of -OH,
-COOH or -NH2 group is not preferred. In orderto treat silica fine powder
with a silicone oil, a known method may be used. There may for example be
used 35   a method wherein silica fine powder is directly mixed with a
silicone oil by means of a mixer such as Henschel mixer; a method wherein a
silicone oil is sprayed on silica fine powder as a base material; or a
method wherein a silicone oil is dissolved or dispersed in an appropriate
solvent and mixed with silica fine powder as a base material, and then the
solvent is removed. The silica fine powder may preferably be subjected to a
hydrophobicity-imparting treatment so that it finally has a 40
hydrophobicity of 30 - 80 as measured by a methanol titration test, because
a developer containing such silica fine powder may show a negative
chargeability such that it has a sharp and uniform distribution of
triboelectric charge amount. The hydrophobicity of silica fine powder
having a surface imparted with a hydrophobicity is measured by the meth-
anol titration test, which is conducted as follows. Sample silica fine
powder (0.2 g) is charged into 50 ml of water in a 250 ml-Erlenmeyer's
flask. Methanol is added 45   dropwise from a buret until the whole amount
of the silica is wetted therewith. During this operation, the content in
the flask is constantly stirred by means of a magnetic stirrer. The end
point can be observed when the total amount of the fine silica particles is
suspended in the liquid, and the hydrophobicity is represented by the
percentage of the methanol in the liquid mixture of water and methanol on
reaching the end point. The silica fine powder shows an effect when added
in an amount of 0.05 - 3 wt. parts and more preferably may be 50   used in
an amount of 0.1 - 2 wt. parts, respectively with respect to 100 wt. parts
of the toner, in orderto obtain a developer showing a chargeability with
excellent stability. As a preferred mode of addition, the treated silica
powder in an amount of 0.01 - 1 wt. parts with respect to 100 wt. parts of
the toner should preferably be in the form of being attached to the surface
of the toner particles. The wt. ratio of the above-mentioned silica to the
resin particles may preferably be (silica):(resin particles) = 1:0.1 55  to
1:100. When the wt. ratio of the resin particles to the silica is below
0.1, the effect thereof on fog is a little. When the wt. ratio is above
100, a decrease in image density is invited. The developer according to the
present invention may provide better results when it has a relatively high
agglom- eration degree as compared with an ordinary negatively chargeable
one-component developer. The one-component 8    EP 0 335 676 B1 developer
of the present invention may preferably provide an agglomeration degree of
70 - 95 %. When the agglomer- ation degree is below 75 %, the memory
phenomenon is liable to occur in a developer-carrying member. When the
agglomeration degree is above 95 %, the image density is liable to
decrease. The agglomeration degree used herein may be measured in the
following manner. 5       As an instrument for measurement, Powder Tester
(available from Hosokawa Micron K.K.) is used. For measurement, a 60-mesh
sieve, a 100 mesh- sieve and a 200-mesh sieve are superposed in this order
from the above and set on a vibration table. An accurately measured sample
in an amount of about 2 g is placed on the 60-mesh sieve, and the vibration
table is subjected to vibration for about 40 seconds while applying a
voltage of 2.5 V to the Powder Tester. Then, the weight of powder remaining
on the 60-mesh sieve (ag), the weight of powder remaining 10  on the 1
00-mesh sieve (b g), and the weight of powder remaining on the 200-mesh
sieve (c g) are measured to calculate the agglomeration degree from the
following equation: 



Agglomeration degree (%) = (a+bx0.6+cx0.2)/2 When the developer does not
have a suitable agglomeration degree, the developer is liable to cause
coating failure on a sleeve. The coating failure may be determined by
observing with eyes whether a linear white streak is present in 15  the
resultant toner image. The reason for the white streak formation in the
toner image may be donsidered that agglom- erates of toner or developer
occur in a hopper and they cause a portion on a sleeve not coated with the
toner, and such a portion causes a defect in the resultant toner image
which should originally be provided with toner but is actually provided
with no toner. The developer of the present invention can further contain
an optional additive as long as it does not substantially 20   have ill
effect on the developer. Examples of such an additive may include: a
lubricant such as teflon and zinc stearate; a fixing aid such as
low-molecular weight polyethylene; and a conductivity-imparting agent
including a metal oxide such as tin oxide. The toner of the present
invention may for example be prepared in the following manner. 25
[Pulverization Process] (1 )Abinder resin andamagnetic materialare blended
by uniform dispersion bymeansofablendersuch as Henschel mixer together with
optionally added dye or pigment as a colorant. (2) The above blended
mixture is subjected to melt-kneading by using a kneading means such as a
kneader, 30      extruder, or roller mill. (3) The kneaded product is
coarsely crushed by means of a crusher such a cutter mill or hammer mill
and then finely pulverized by means of a pulverizer such as a jet mill. (4)
The finely pulverized product is subjected to classification for providing
a prescribed particle size distribution by means of a classifier such as a
zigzag classifier, thereby to provide a toner. 35 As another process for
producing the tonerof the present invention, the polymerization process or
the encapsulation process, etc., can be used. The outline of these
processes is summarized as follows. [Polymerization Process] 40 (1) A
monomer composition comprising a polymerizable monomer and optionally a
polymerization initiator and a colorant, may be dispersed into particles in
an aqueous dispersion medium. 45      (2) The particles of the monomer
composition are classified into an appropriate particle size range. (3) The
monomer composition particles within a prescribed particle size range after
the classification is subjected to polymerization. (4) After the removal of
a dispersant through an appropriate treatment, the polymerized product is
filtered, washed with water and dried to obtain a toner. 50 [Encapsulation
Process] 55      (1) A binder resin and a magnetic material and optionally
a colorant are melt-kneaded to form a toner core material in a molten
state. (2) The toner core material is stirred vigorously in water to form
fine particles of the core material. (3) The fine core particles are
dispersed in a solution of a shell material, and a poor solvent is added
thereto under 9    EP 0 335 676 B1 stirring to coat the core particle
surfaces with the shell material to effect encapsulation. 



(4) The capsules obtained above are recovered through filtration and drying
to obtain a toner. The developer according to the present invention is
applicable to various developing methods, but may preferably 5   be applied
to a developing method as described below. Figure 2 is a schematic
sectional view of an image forming apparatus for practicing a developing
step to which the developer of the present invention is applicable.
Referring to Figure 2, a photosensitive drum 22, as an electrostatic
image-bearing member, comprises a photosen- sitive layer 5 and an
electroconductive substrate 11, and moves in the direction of an arrow A.
On the other hand, the 10  developing sleeve 6 of a nonmagnetic cylinder,
as a developer-carrying member, rotates so as to move in the same direction
as that of the photosensitive drum 22 in a developing position where the
sleeve 6 is disposed opposite to the photosensitive member 22. A multipolar
permanent magnet (not shown) is disposed inside the nonmagnetic cylinder 6
so as not to rotate. A one-component insulating magnetic developer 10
contained in a developing apparatus 8 is applied onto the non- 15
magnetic sleeve 6, and the toner particles contained therein are supplied
with triboelectric charge on the basis of the friction between the
cylindrical sleeve surface and the toner particles (and/or between toner
particles to which silica fine powder has been externally added). A
magnetic doctor blade 9 of iron is disposed close to the sleeve surface
(preferably with a clearance of 50 - 500 microns) and opposite to one of
the poles of the multipolar permanent magnet. Thus, the thickness of the
toner layer disposed on the sleeve 6 is regulated uniformly and thinly
(preferably in a thickness of 30 - 20   300 microns), thereby to form a
developer layer having a thickness smaller than the clearance between the
photosen- sitive drum 22 and the sleeve 6 in the developing position. The
rotating speed of the sleeve 6 may be regulated so that the speed of the
surface thereof is substantially the same as (or close to) the speed of the
photosensitive drum 22 surface. The magnetic doctor blade 9 may also
comprise a permanent magnet instead of iron thereby to form a counter
magnetic pole. In the developing position, an AC bias or pulse bias may be
applied between the sleeve 6 and the 25   photosensitive drum 22 by means
of bias application means 14. The AC bias may preferably have a frequency
of 200 - 4,000 Hz, and a Vpp (peak-to-peak value) of 500 - 3,000 V. In the
above-mentioned developing step, there is used the non-magnetic cylindrical
sleeve 6 containing therein the multipolar permanent magnet, in
ordertostably carrythe one-component magnetic developer 10 on the sleeve 6.
Further, in order to form a uniformly thin developer layer on the sleeve 6,
the doctor blade 9 comprising a thin plate of a magnetic 30   material or a
permanent magnet is disposed close to the sleeve 6 surface. When the
magnetic doctor blade 9 is used in such a manner, opposed magnetic poles
are formed by the doctor blade 9 and the magnetic pole of the permanent
magnet disposed inside the sleeve 6, and chains composed of toner particles
are forcibly erected therebetween. Such erection is advantageous in order
tothinly control the developer layer disposed in another portion such as
the developing position where the developer layer is disposed opposite to
the electrostatic image-bearing surface. Further, when the 35   developer
is subjected to such forced movement, the developer layer is further
uniformized, whereby a thin and uniform toner layer is formed. Moreover, in
such a case, because a broader clearance between the doctor blade 9 and the
sleeve 6 may be used, the toner particles are prevented from breakage or
agglomeration. In the developing position, the toner particles are
transferred to an electrostatic image formed on the photosensitive drum 22
under the action of an electrostatic force due to the electrostatic
image-bearing surface, and under the action 40  of the AC bias or pulse
bias. In the above-mentioned embodiment, an elastic blade comprising an
elastic or elastomeric material such as silicone rubber may also be used
instead of the doctor blade 9, so that the developer is applied onto the
developer-carrying member 6 while the thickness of the developer layer is
regulated under pressure. In the image forming apparatus shown in Figure 2,
the photosensitive layer 5 is charged by means of a primary 45  charger 13
and then exposed by means of a light source (not shown) disposed between
the primary charger 13 and the developing device 8, thereby to form thereon
an electrostatic image. Because the developer 10 of the present invention
has a higher agglomeration degree than an ordinary negatively chargeable
developer, the developer 10 contained in 



the developing device 8 is stirred by means of a stirrer 19 and gradually
supplied to the sleeve 6. The above-mentioned electrostatic image is
developed with the one-component developer disposed on the sleeve 50   6 of
the developing device 8, and the resultant toner image formed on the
photosensitive layer 5 is transferred to a transfer material 20 such paper
conveyed to a transfer position where a transfer charger 15 is disposed
opposite to the drum 22, by means of the transfer corona charger 15. The
transfer material 20 having thereon the toner image is sep- arated from the
electrostatic image-bearing member 22 by means of a separation belt 12,
conveyed by a separation roller 21 and a conveyer roller 18, and further
conveyed to a fixing position. At the fixing position, the toner image is
55  fixed to the transfer material 20 by means of a heat-and-pressure
fixing device comprising a heating roller 16 and a pressure roller 17.
After the above-mentioned transfer of the toner image, the residual toner
remaining on the drum 22 is removed by a cleaning blade 23. Thereafter, the
above-mentioned image formation process is repeated. 10    EP 0 335 676 B1
Next, there is specifically described a transfer step constituting the
image forming method. Incidentally, the positively chargeable resin
particles used in the present invention are characterized in that they
behave along with the toner particles and therefore they regulate the
adhesion force between the toner particles and a photosensitive member on
the basis of such behavior. Such a method used in the present invention is
utterly different 5   from the method disclosed in Japanese Laid-Open
Patent Application No. 60470/1981, wherein particles are positively
distributed on a non-image portion to reduce the adhesion force between a
transfer material and a photosensitive mem- ber. According to the
above-mentioned method of Japanese Laid-Open Patent Application No.
60470/1981, "paper winding" is improved without decreasing the transfer
electric field, but such method has no effect on "afterimage caused by
paper" nor has an effect of enhancing the transfer efficiency under a low
transfer electric field. 10      In the transfer step used in the present
invention, there may be used an electrostatic transfer method using an
electric field generated by a corona charger or a contact roller charger.
The transfer condition may be measured in the following manner. Referring
to Figure 5, a cleaning device 108, a developing device 109, a transfer
charger 103 and the like are removed from an image forming device shown in
Figure 5, a photosensitive member (photosensitive drum) 101 as an 15
electrostatic image-bearing member is charged by means of a primary charger
102. Under a condition under which leakage light is substantially perfectly
intercepted, the surface of the photosensitive member 101 corresponding to
one rotation thereof is charged and thereafter the surface potential of the
photosensitive member 101 is measured by means of a surface electrometer.
The surface potential measured at this time is represented by Vpr (V).
Then, the photosensitive member surface is wiped with a cloth impregnated
with alcohol to discharge (or remove charges f rom) the photosensitive 20
member 101 surface, the primary charger 102 is removed and the transfer
charger 103 is disposed. Thereafter, the surface of the photosensitive
member 101 corresponding to one rotation thereof is charged and then the
surface potential of the photosensitive member 101 is measured by means of
a surface electrometer. The surface potential measured at this time is
represented by Vtr (V). In the transfer step used in the present invention,
the ratio of (VtrNpr) may preferably be negative, and the absolute 25
value of Vtr/Npr (i.e., IVtr/Nprl) may more preferably be 0.5 - 1.6,
particularly preferably 0.9 - 1.4. When the above-men- tioned absolute
value is below 0.5, the transfer electric field is too weak and image
deterioration is liable to occur at the time of transfer. When the absolute
value exceeds 1.6, the transfer electric field is too strong and the
photosensitive member is liable to be charged positively, whereby
"afterimage caused by paper" and paper winding are liable to occur. The
present invention may effectively be used in an image forming method or
apparatus using a photosensitive 



30   member comprising an organic photoconductor (hereinafter, referred to
as "OPC photosensitive member"), and may more effectively be used in an
image forming method using a reversal development system and a
laminate-type OPC photosensitive member which comprises plural layers
comprising at least a charge generation layer and a charge trans- port
layer. In the OPC photosensitive member, when the photosensitive layer is
charged to have a polarity reverse to that of primary charging, the
movement of charges is slow. In the laminate-type OPC photosensitive
member, because 35  such a tendency becomes stronger and the
above-mentioned afterimage due to paper is liable to occur, the present
invention is particularly effective. In the present invention, the
above-mentioned Vpr may preferably be -300 to -1000 (V), more preferably
-500 to -900 (V). Below -300 (V), it is difficult to ensure a potential
difference suitable for development and the resultant image tends to become
unclear. Above -1000 V, dielectric breakdown in the photosensitive layer
due to an electric field occurs 40   and image deterioration such as black
spots is liable to occur. In view of durability, Vpr may preferably be -500
to -900 (V). On the other hand, it is preferred to regulate Vtr to a
voltage of 150 to 1600 V, more preferably 250 to 1400 V. The image forming
method according to the present invention is particularly suitable for an
image forming method or apparatus wherein atransfer material such as paper
is separated from a photosensitive member by using the elasticity of the
transfer material, the curvature of the photosensitive member, or a
charge-removing brush, without using me- 45   chanical separation means. In
the apparatus having no mechanical separation mechanism, because the
separation state depends on the transfer condition and paper winding is
liable to occur, the present invention is particularly effective. The
present invention is particularly effective with respect to an image
forming method (or apparatus) using a pho- tosensitive member 101 having a
diameter (i.e., "[err]" in Figure 5) of 50 mm or smaller. In the apparatus
using a photo- sensitive drum having a diameter of 50 mm or smaller,
because the number of parts are required to be reduced in view 50   of
miniaturization, the separation step is generally conducted by using the
elasticity of transfer paper and a charge-re- moving brush 110 as shown in
Figure 6. In such an embodiment, the charge-removing step only discharges
the paper, and, in general, the surface potential of the photosensitive
member 101 is not affected thereby. Now, a preferred embodiment of the
image forming step according to the present invention is described with
refer- ence to Figures 5 and 6. 55      Referring to Figure 5, the surface
of a photosensitive member (drum) 101 is charged negatively by means of a
primary charger 102, and then exposure light 105 generated by a light
source or laser (not shown) is supplied to the photosensitive member 101
surface according to an image scanning method thereby to form a latent
image thereon. The latent image is developed with a one-component magnetic
developer 113 to form a toner image in a developing    EP 0 335 676 B1
position where a developing sleeve 104 of a developing device 109 is
disposed opposite to the photosensitive member 101 surface. The developing
device 109comprises amagnetic blade 111 andthe developing sleeve 104 having
amagnet (not shown) inside thereof, and contains the developer 113. In the
developing position, a bias is applied between the photosensitive drum 101
and the developing sleeve 104 by bias application means 112, as shown in
Figure S. 5       As shown in Figure 5, when a transfer paper P is conveyed
to a transfer position where a transfer charger 103 confronts the
photosensitive drum 101, the back side surface of the transfer paper P
(i.e., the surface thereof opposite to that confronting the photosensitive
drum 101) is charged positively by means of the transfer charger 103,
whereby the toner image comprising a negatively chargeable toner formed on
the photosensitive drum 101 surface is electro- statically transferred to
the transfer paper P. 10     Immediately after the transfer paper P passes
through the transfer charger 103, the transfer paper P is separated from
the photosensitive drum 101 by curvature separation while removing the
charges on the backside surface of the transfer paper P by means of a
charge-removing brush. Then, the transfer paper P separated from the
photosensitive 



drum 101 is conveyed to a fixing device 107 using heat and pressure rollers
thereby to fix the toner image to the transfer paper P. 15      The
residual one-component developer remaining on the photosensitive drum 101
downstream of the transfer po- sition is removed by a cleaner 108 having a
cleaning blade. The photosensitive drum 101 after the cleaning is
discharged by erasing exposure 106, and again subjected to the
above-mentioned process including the charging step based on the primary
charger 2, as the initial step. The present invention will be explained in
further detail by way of Examples. In the following formulations, "part(s)
20 " is part(s) by weight. Example 1 25 Styrene-n-butyl acrylate copolymer
100 parts (copolymerization wt. ratio = 7:3, weight-average molecular
weight (Mw) 240,000) Magnetic power
60 parts 30             (magnetite, BET specific surface area: 8.5 [err]/g)
Low-molecular weight polypropylene                                     4
parts (Mw = 6,000) Negative charge control agent
2 parts (Cr complex of di-tertiary-butyl-salicylic acid) 35 The above
components were mixed and melt-kneaded by means of a roller mill at [err] .
The kneaded product was cooled and then coarsely crushed by means of a
hammer mill and finely pulverized by means of a jet-mill pulverizer. The
finely pulverized product was classified by means of a wind-force
classifier thereby to prepare a magnetic toner comprising black fine
powder. 40      When the particle size distribution of the magnetic toner
was measured by means of a Coulter counter Model TA-II, the toner had a
volume-average particle size of 12.5 microns and a number-basis
distribution such that it contained 8 % by number of particles having a
particle size of 4 microns or below. When the triboelectric charge amount
of the magnetic toner with respect to iron powder carrier was measured
according to the blow-off method, it showed a triboe- lectric charge amount
of -12 [err]/g. 45      To 100 parts of the above-mentioned negatively
chargeable magnetic toner, 0.4 part of particles of a copolymer
predominantly comprising methyl methacrylate units and containing a
nitrogen-containing compound (trade name: PTP-2, mfd. by Nihon Paint K.K.,
average particle size = 0.5 microns, triboelectric charge amount = +450
[err]/g, longer axis/sorter axis = about 1.0, specific electric resistance
= 6.5x1011 ohm.cm), and 0.4 part of hydrophobicity-imparted silica fine
powder (BET specific surface area = 150 m2/g, average particle size = 10
[err], triboelectric charge amount = 50  -180 [err]/g, hydrophobicity based
on methanol titration = 50) were added and mixed therewith by means of a
Henschel mixer to obtain a one-component type developer. The thus obtained
developer was charged in a page printer as shown in Figure 2 and evaluated.
The results are shown in Table 2 (2A and 2B) appearing hereinafter. In the
evaluation, 100 sheets of copies were successively formed by using an
original image 1 having a width a of 30 mm and a length of 280 mm as shown
in Figure 1A, and then a copy 55   was formed by using an original image
having a width b if 200 mm and a length of 280 mm as shown in Figure 1 B.
In the thus obtained image, the image densities of portions 3, 3a and 4 as
shown in Figure 1C (I = 60 mm) were determined by measuring image densities
at five points with respect to the respective portions of 3, 3a and 4, and
averaging the resultant five image density values. 12   



EP 0 335 676 B1 In the page printer used herein, a photosensitive drum 22
comprising a negatively chargeable organic photocon- ductor (OPC) was used,
the clearance between a sleeve 6 and a blade 9 was set to 240 microns, the
minimum clearance between the sleeve 6 and the photosensitive drum 22 was
set to 270 microns, and the thickness of a developer layer formed on the
sleeve 6 was 80 microns. Under these conditions, toner image were formed by
a reversal development 5   system while applying an AC bias (1,500 Vpp,
1,400 Hz) and a DC bias of -450 V to the sleeve 6. Example 2 10
Styrene-2-ethylhexyl acrylate copolymer  100 parts (copolymerization wt.
ratio = 8:2, Mw = 200,000) Styrene-butadiene copolymer
10 parts Magnetic power                                                  70
parts (magnetite, BET specific surface area: 9.0 [err]/g) 25
Low-molecular weight polypropylene                                 4 parts
(Mw  =  6,000)                                                 ' 30
Negative charge control agent                                     1 part
(Cr complex of monoazo dye) By using the above components, a magnetic toner
was prepared in the same manner as in Example 1. 35      The thus obtained
toner had a volume-average particle size of 11.5 microns and a number-basis
distribution such that it contained 7 % by number of particles having a
particle size of 4 microns or below. The magnetic toner showed a
triboelectric charge amount of -14 [err]/g. To 100 parts of the
above-mentioned magnetic toner, 0.6 parts of positively chargeable resin
particles comprising a dimethylaminoethyl methacrylate polymer (average
particle size = 0.6 micron, triboelectric charge amount = +300 40
[err]/g, spherical degree (longer axis/shorter axis) = about 1.0, specific
electric resistance = 6.5x[err] ohm/cm, Mw = 60,000), and 0.6 part of
hydrophobic silica fine powder obtained by treating dry process silica with
hexamethyl-disilazane (BET specific surface area = 200 m2/g, average
particle size = 15 [err], triboelectric charge amount = -230 [err]/g,
hydro- phobicity based on methanol titration = 60) were added to obtain a
one-component type magnetic developer. The thus obtained developer was
evaluated in the same manner as in Example 1. The results are shown in
Table 45   2 appearing hereinafter. Example 3 so Styrene-butyl acrylate
copolymer            100 parts (copolymerization wt. ratio = 8:2, Mw =
270,000) Magnetic power                               50 parts 55
(magnetite, BET specific surface area: 8.0 m2/g) Low-molecular weight
polypropylene            4 parts Continuation of the Table on the next page
13    EP 0 335 676 B1 



(continued) (Mw = 6,000) Negative charge control agent              2 parts
5                          (Cr complex of monoazo dye) By using the above
components, a magnetic toner was prepared in the same manner as in Example
1. The thus obtained toner had a volume-average particle size of 10 microns
and a number-basis distribution such that it contained 12 % by number of
particles having a particle size of 4 microns or below. The magnetic toner
showed 10   a triboelectric charge amount of -15 [err]/g. To 100 parts of
the above-mentioned magnetic toner, 0.4 part of positively chargeable resin
particles used in Example 1 and 0.4 part of hydrophobic silica used in
Example 2 were added to obtain a one-component type magnetic developer. The
thus obtained developer was evaluated in the same manner as in Example 1.
The results are shown in Table 2 appearing hereinafter. 15 Example 4 A
one-component developer was prepared in the same manner as in Example 1
except that the following resin particles were used as positively
chargeable resin particles instead of those used in Example 1. When the
thus obtained 20   developer was evaluated in the same manner as in Example
1, good results were obtained similarly as in Example 1. The
above-mentioned positively chargeable resin particles were prepared by
emulsion-polymerizing methyl meth- acrylate by use of a nitrogen-containing
polymerization initiator without using a surfactant. The thus obtained
positively chargeable resin particles had an average particle size of 0.3
micron, a triboelectric charge amount of +450 [err]/g, a spherical degree
of about 1.0, a specific electric resistance of 3.5x[err] ohm.cm and a
weight-average molecular weight 25  of 80,000. Examples 5 - 8 One-component
developers were prepared in the same manner as in Example 1 except that
positively chargeable 30  resin particles as shown in the following Table 1
were used instead of those used in Example 1. When the thus obtained
developers were evaluated in the same manner as in Example 1, it was
observed that a memory phenomenon in the developer-carrying member was
suppressed. 35 40 45 50 55 14    EP 0 335 676 B1 [ERR] Comparative Example
1 A one-component developer consisting of the magnetic toner prepared in
Example 1 was evaluated in the same 55   manner as in Example 1. The
results are shown in Table 2 appearing hereinafter. 15    



EP 0 335 676 B1 Comparative Example 2 A one-component developer was
prepared in the same manner as in Example 1. except that the positively
chargeable resin particles were not used. The thus obtained developer was
evaluated in the same manner as in Example 1. The 5   results are shown in
Table 2 appearing hereinafter. Comparative Example 3 A one-component
developer was prepared in the same manner as in Example 1 except that the
0.4 part of negatively 10  chargeable resin particles predominantly
comprising styrene units were used instead of the positively chargeable
resin particles used in Example 1. The thus obtained developer was
evaluated in the same manner as in Example 1. The results are shown in
Table 2 appearing hereinafter. Comparative Example 4 15 Aone-component
developer was prepared in the same manneras in Example 1 except thatthe
positively chargeable resin particles having an average particle size of
1.5 micron were used. The thus obtained developer was evaluated in the same
manner as in Example 1. The results are shown in Table 2 appearing
hereinafter. 20   Comparative Example 5 A one-component developer was
prepared in the same manner as in Example 1 except that the amount of the
positively chargeable resin particles used in Example 1 was 4 wt. parts.
The thus obtained developer was evaluated in the same manner as in Example
1. The results are shown in Table 2 appearing hereinafter. 25 30 35 40 45
50 55    EP 0 335 676 B1 [ERR] 55 17    EP 0 335 676 B1 [ERR] With respect
to developer-carrying members used in the above Examples 1 - 3 and
Comparative Examples 1 - 4, the toner particles constituting the toner
layer disposed on each developer-carrying member were collected by means of
a transparent adhesive tape for 3 to 4 times and the toner particles
constituting the lowest portion of the toner layer 50   disposed on the
developer-carrying member were observed by means of an optical microscope.
As a result, in the developer-carrying members used in Examples 1 - 3,
substantially no difference was observed with respect to the particle sizes
of the toner particles collected to the adhesive tapes. On the other hand,
in the devel- oper-carrying members used in Comparative Examples 1, 3 and
4, it was observed that a large amount of fine toner 



particles (having a particle size of about 4 microns or smaller) were
present on the adhesive tape by which the lowest 55  toner layer had been
collected. In the developer-carrying member used in Comparative Example 2,
it was observed that a larger amount of fine particles were present on the
adhesive tape. From the above-mentioned results, it was confirmed that the
presence of fine particles of 4 microns or smaller in the lowest toner
layer disposed on a developer-carrying member closely affects a memory
phenomenon in the devel- 18    EP 0 335 676 B1 oper-carrying member.
Therefore, when the developer according to the present invention is used,
there are advantageously obtained var- ious effects such that the memory
phenomenon in a developer-carrying member is prevented; and stable copied
images which have a high image density and are free of black spots or fog
are provided. 5 Example 9 10           Styrene-n-butyl acrylate copolymer
100 parts (copolymerization wt. ratio = 7:3, weight-average molecular
weight (Mw) 240,000) Magnetic power
60 parts (magnetite, BET specific surface area: 8.5 m2/g) 15
Low-molecular weight polypropylene                                        3
parts (Mw = 6,000) Negative charge control agent
2 parts (Cr complex of di-tertiary-butyl-salicylic acid) 20      The above
components were melt-kneaded, pulverized and classified to obtain a
negatively chargeable one-com- ponent magnetic toner having an average
particle size of 12 microns. To 100 parts of the thus obtained toner, 0.5
part of positively chargeable spherical resin particles (specific electric
resistance = 6.5x1 011 ohm.cm, spherical degree = about 1.0) and 0.4 part
of hydrophobic colloidal silica (triboelectric charge amount = -180
[err]/g) were added and mixed therewith to obtain a developer for
visualizing a latent image. 26      The thus obtained developer was charged
in a commercially available laser beam printer (trade name: LBP-CX, mfd. by
Canon K.K.) and subjected to a successive printout test of 4,000 sheets
under normal temperature-normal humidity conditions ([err], 60 % RH), high
temperature-high humidity conditions ([err], 85 % RH), and low tempera-
ture-low humidity conditions ([err], 10 % RH). As a result, under each set
of conditions, high-density images free of an image defect such as ghost
and fog in the 30  form of black spots were provided. The image quality at
the time of 4,000 sheets was good and substantially the same as that in the
initial stage. Example 10 35      A developer containing a toner for
visualization was prepared in the same manner as in Example 9 except that
0.5 part of positively chargeable spherical resin particles (specific
electric resistance = 3.0x[err] ohm.cm, spherical degree = about 1.01) were
used instead of those used in Example 9. The thus obtained developer was
subjected to the same test as in Example 9. As a result, under each set of
conditions, high-density images free of an image defect such as ghost and
fog in the 40  form of black spots were provided. The image quality at the
time of 4,000 sheets was good and substantially the same as that in the
initial stage. Example 11 



45      A developer containing a toner for visualization was prepared in
the same manner as in Example 9 except that 0.5 part of positively
chargeable spherical resin particles (specific electric resistance = 2.5x1
09 ohm.cm) were used instead of those used in Example 9. The thus obtained
developer was subjected to the same test as in Example 9. As a result,
under each set of conditions, high-density images free of an image defect
such as ghost and fog in the 50  form of black spots were provided. The
image quality at the time of 4,000 sheets was good and substantially the
same as that in the initial stage. 55 19    EP 0 335 676 B1 [ERR] 35 45 As
described above, theelectrophotographic dry developeraccordingtothe present
invention prevents the adhesion 50  of toner particles onto a sleeve and is
capable of forming a layer of toner particles uniformly charged on the
sleeve, whereby various problems encountered in the conventional magnetic
one-component developer are solved. The devel- oper according to the
present invention exhibits a good developing characteristic and provides a
stable image free of ghost not only under normal temperature-normal
humidity conditions but also under high temperature-high humidity and low
temperature-low humidity conditions. Further, the developer of the present
invention is excellent in durability and 55   provides stable image quality
for a long period. 20    EP 0 335 676 B1 Example 12 5
Styrene-butyl acrylate copolymer  100 wt.parts (copolymerization weight
ratio = 8:2) Magnetic material (magnetite)    60 wt.parts Release agent
(polypropylene wax)  3 wt.parts 10                            Charge
controller                  2 wt.parts (chromium complex of monoazo dye)
The above components were melt-kneaded by means of a two-axis extruder
heated up to [err] , and the kneaded product, after cooling, was coarsely
crushed by means of a hammer mill (mechanical pulverizer) to about 2
mm-mesh 15   pass, and then finely pulverized by means of a jet mill
(wind-force pulverizer) to about 10 microns. The finely pulverized product
was classified by means of DS Classifier (a wind-force classifier) so that
the volume-average particle size meas- ured by a Counter counter became
11.5 microns, thereby to obtain a negatively chargeable insulating magnetic
toner. The thus obtained insulating magnetic toner showed a triboelectric
charge of -13 [err]/g according to the blow-off method, when mixed with
iron powder carrier. 20      To 100 wt. parts of the negatively chargeable
magnetic toner, 0.4 wt. part of spherical positively chargeable resin
particles comprising copolymer predominantly comprising structural units
originating from a methyl methacrylate mon- omer and containing a
nitrogen-containing compound (trade name: PTP-2, mfd. by Nihon Paint K.K.,
average particle 



size = 0.5 micron, triboelectric charge amount = +450 [err]/g, spherical
degree = about 1.0, specific electric resistance = 6.5x1 011 ohm.cm), and
0.4 part of hydrophobic silicafine powder (triboelectric charge amount = -1
90 [err]/g, hydrophobicity 25   based on transmittance (as described
hereinafter) = 95 %, hydrophobicity based on methanol titration = 65) which
had been obtained by treating dry process silica having a BET specific
surface area of 130 [err]/g with hexamethyldisilazane and then treating the
resultant product with dimethylsilicone were added and mixed therewith by
means of a Henschel mixer to obtain a one-component type developer. The
thus obtained developer was charged in a copying machine as shown in Figure
5. The copying machine used 30   herein was obtained by modifying a
commercially available copying machine (trade name: FC-5, mfd. by Canon
K.K.) so as to effect reversal development. The above-mentioned "FC-5" was
a copying machine wherein a 30 mm-dia. neg- atively chargeable
photosensitive drum of an OPC laminate-type and a charge-removing needle
imparted with a bias of -1.0 KV were used, and a transfer material was
separated from the photosensitive member by curvature separation. The image
formation was effected under conditions under which Vpr = -700 V, IVtr/Vprl
= 1.0 (Vtr = +700 V), the 35  clearance between the photosensitive drum and
a developing drum (containing a magnet therein) was so set that the
developer layer formed on the developing drum did not contact the
photosensitive drum, and an AC bias (1800 KHz, Vpp = 1,600 V) and a DC bias
([err] = -500 V) were applied to the developing drum. The thus formed toner
image was fixed by heat-and-pressure roller fixing and evaluated in the
following manner. The results are shown in Table 4 (i.e., Tables 4A and 4B)
appearing hereinafter. 40 (1) Image density 1,000 sheets of ordinary plain
paperfor copying machine (75 g/[err]) were passed through the copying
machine, and the image density at the time of 1,000 sheets of copying was
evaluated. 45 o (good):         Image density of 1.35 or above [err]
(rather good):    Image density of 1.0 - 1.34 x (not good):    Image
density of below 1.0 so  (2) Transfer state Thick paper (120 g/[err])
providing severer transfer conditions was passed through the copying
machine and it was observed whether transfer defect (partially white image)
occurred. 55  o:  good [err]:  usable in practice x: unusable in practice
21    EP 0 335 676 B1 (3) Paper winding 1,000 sheets of thin paper (50
g/[err]) were passed through the copying machine and the occurrence of
paper jam was evaluated. 5 o:  once or less per 1,000 sheets [err]: 2 - 4
times per 1,000 sheets x: 5 times or more per 1,000 sheets 10  (4)
Afterimage caused by paper Completely solid image was output, and the
uniformity therein was evaluated in terms of the difference in image 



density between the maximum and minimum image densities. 15  0:  image
density difference of 0.05 or smaller [err]: image density difference of
0.06 - 0.15 x: image density difference of 0.16 or larger (5) Image quality
20 Toner scattering and coarsening were observed with naked eyes. o:  good
[err]:  usable in practice 25   x: unusable in practice In the above
Example 12, the hydrophobicity of the silica fine powder was measured in
the following manner. 100 g of pure water and 1 g of a sample was charged
in a container equipped with a sealing stopper and shaken for 10 min. by
means of a shaker. After the shaking, the resultant mixture was left
standing, e.g., for several minutes. 30   After the silica powder layer was
separated from the aqueous layer, the aqueous layer was sampled and the
transmit- tance thereof was measured at a wavelength of 500 nm while using
blank pure water containing no silica fine powder as a reference. The thus
obtained value of the transmittance was used as the above-mentioned
hydrophobicity of treated silica fine powder. According to such measurement
method, the silica fine powder used in the present invention may preferably
have 35   a hydrophobicity of 90 % or larger, more preferably 93 % or
larger. When the hydrophobicity is below 90 %, a high-quality image is less
liable to be provided because the silica fine powder adsorbs water under a
high humidity condition. Example 13 40      Image formation was effected in
the same manner as in Example 12 except that the ratio of VtrNpr was -0.5.
The results are shown in Table 4 appearing hereinafter. Example 14 45
Image formation was effected in the same manner as in Example 12 except
that the ratio of VtrNpr was -1.6. The results are shown in Table 4
appearing hereinafter. Example 15 50      Image formation was effected in
the same manner as in Example 12 except that the ratio of Vtr/Vpr was -2.0.
The results are shown in Table 4 appearing hereinafter. Example 16 55
A developer was prepared in the same manner as in Example 12 except that
positively chargeable spherical resin particles having an average particle
size of 0.1 micron and capable of providing a triboelectric charge amount
of +450 [err]/g were used instead of those used in Example 12. By using the
thus obtained developer, image formation was effected in the same manner as
in Example 12. The 22    EP 0 335 676 B1 results are shown in Table 4
appearing hereinafter. Example 17 5     A developer was prepared in the
same manner as in Example 12 except that positively chargeable spherical
resin particles having an average particle size of 1.0 micron and capable
of providing a triboelectric charge amount of +380 [err]/g were used
instead of those used in Example 12. By using the thus obtained developer,
image formation was effected in the same manner as in Example 12. The 



results are shown in Table 4 appearing hereinafter. 10 Example 18 A
developer was prepared in the same manner as in Example 12 except that
positively chargeable spherical resin particles having an average particle
size of 0.4 micron and capable of providing a triboelectric charge amount
of +50 15   [err]/g were used instead of those used in Example 12. By using
the thus obtained developer, image formation was effected in the same
manner as in Example 12. The results are shown in Table 4 appearing
hereinafter. Example 19 20 A developer was prepared in the same manner as
in Example 12 except that positively chargeable spherical resin particles
having an average particle size of 0.4 micron and capable of providing a
triboelectric charge amount of +600 [err]/g were used instead of those used
in Example 12. By using the thus obtained developer, image formation was
effected in the same manner as in Example 12. The 25  results are shown in
Table 4 appearing hereinafter. Example 20 A developer was prepared in the
same manner as in Example 12 except that 0.1 wt. part of positively
chargeable 30  spherical resin particles having an average particle size of
0.4 micron and capable of providing a triboelectric charge amount of +400
[err]/g were used instead of those used in Example 12. By using the thus
obtained developer, image formation was effected in the same manner as in
Example 12. The results are shown in Table 4 appearing hereinafter. 35
Example 21 A developer was prepared in the same manner as in Example 12
except that 2.0 wt. parts of the positively chargeable resin particles were
added. By using the thus obtained developer, image formation was effected
in the same manner as in Example 12. The 40  results are shown in Table 4
appearing hereinafter. Comparative Example 6 A developer was prepared in
the same manner as in Example 12 except that positively chargeable resin
particles 45   were not added. By using the thus obtained developer, image
formation was effected in the same manner as in Example 12. The results are
shown in Table 4 appearing hereinafter. Comparative Example 7 50 A
developer was prepared in the same manner as in Example 12 except that 0.4
wt. part of positively chargeable spherical resin particles having an
average particle size of 0.05 micron and capable of providing a
triboelectric charge amount of +800 [err]/g were used instead of those used
in Example 12. By using the thus obtained developer, image formation was
effected in the same manner as in Example 12. The 55  results are shown in
Table 4 appearing hereinafter. 23    EP 0 335 676 B1 Comparative Example 8
A developer was prepared in the same manner as in Example 12 except that
0.4 wt. part of positively chargeable 



spherical resin particles having an average particle size of 1.5 micron and
capable of providing a triboelectric charge 5   amount of +30 [err]/g were
used instead of those used in Example 12. By using the thus obtained
developer, image formation was effected in the same manner as in Example
12. The results are shown in Table 4 appearing hereinafter. 10 20 [ERR] 24
EP 0 335 676 B1 10 [ERR] 20 50   Example 22 Styrene-butyl acrylate
copolymer     100 wt.parts 55                               Magnetite
60 wt.parts Release agent                         4 wt.parts Continuation
of the Table on the next page 25    EP 0335676 B1 (continued)
(Low-molecular weight polypropylene) Negative type charge controller    2
wt.parts 5                             (chromium complex of monoazo dye)
The above components were melt-kneaded, pulverized and classified to obtain
a negatively chargeable one-com- ponent magnetic toner having a
volume-average particle size of 12 microns and showing a triboelectric
charge of -10 [err]/g. 10      To 100 wt. parts of the magnetic toner, 0.5
wt. part of spherical positively chargeable resin particles predominantly
comprising PMMA (particle size = 0.4 micron, triboelectric charge amount =
+450 pc/g, specific resistance = [err] ohm.cm), and 0.4 part of hydrophobic
silica treated with a silicone oil (triboelectric charge amount = -200
[err]/g, hydro- phobicity based on methanol titration = 60) were added and
mixed therewith by means of a Henschel mixer to obtain a negatively
chargeable one-component type magnetic developer. 15      The thus obtained
developer was charged in a laser beam printer (trade name: LBP-SX, mfd. by
Canon K. K.) using a reversal development system wherein the ratio of
VtrNpr was regulated to -1.0, and subjected to a successive printout test
of 4,000 sheets under normal temperature-normal humidity conditions ([err],
65 % RH). The results are shown in Table 5 appearing hereinafter. 20
Example 23 A developer was prepared in the same manner as in Example 22
except that resin particles providing a charge amount of +300 [err]/g were
used instead of those used in Example 22. The thus obtained developer was
subjected to a successive printout test in the same manner as in Example
22. 



25   The results are shown in Table 5 appearing hereinafter. Example 24 A
developer was prepared in the same manner as in Example 22 except that
resin particles providing a charge 30   amount of +100 [err]/g were used
instead of those used in Example 22. The thus obtained developer was
subjected to a successive printout test in the same manner as in Example
22. the results are shown in Table 5 appearing hereinafter. 35 40 45 50 55
26    EP 0 335 676 B1 [ERR] 45 Example 25 50      A developer was prepared
in the same manner as in Example 12 except that 0.5 part of silica fine
powder treated with an olefin-modified silicone oil (hydrophobicity: 99 %,
triboelectric charge amount: -1 50 [err]/g) was added instead of the silica
fine powder used in Example 12. When the thus obtained developer was
subjected to the same image formation test as in Example 12, good results
were obtained. 55 27    EP 0 335 676 B1 Claims 1. A developer for
developing electrostatic images, comprising, at least, 5           100 wt.
parts of a negatively chargeable magnetic toner having a volume-average
particle size of 5 to 30 [err]; 0.1 to 3 wt. parts of positively chargeable
resin particles having an average particle size of 0.1 to 1.0 [err] and a
triboelectric chargeability of +50 [err]/g to +600 [err]/g; and 0.05 to 3
wt. parts of hydrophobic silica fine powder having a triboelectric
chargeability of -100 to-300 [err]/g. 10  2. A developer according to claim
1, wherein the positively chargeable resin particles have a triboelectric
chargeability of +100 [err]/g to +600 [err]/g. 3. A developer according to
claim 1 or 2, wherein the positively chargeable resin particles have an
average particle size of 0.2 to 1.0 [err]. 15 4. A developer according to
any preceding claim, wherein the positively chargeable resin particles have
a ratio of longer axis to short axis of 1.0 to 1.02. 5. A developer
according to claim 4, wherein the positively chargeable resin particles
have a spherical or spheroidal 20      shape. 



6. A developer according to any preceding claim, wherein the positively
chargeable resin particles have a triboelectric chargeability +100 [err]/g
to +600 [err]/g. 25   7. A developer according to any preceding claim,
wherein the positively chargeable resin particles comprise a resin having a
weight-average molecular weight of 100,000 to 200,000. 8. A developer
according to any preceding claim, wherein the positively chargeable resin
particles comprise a resin obtainable by polymerizing avinyl monomer ora
mixture thereof selected from the group consisting of methyl meth- 30
acrylate, dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate,
N-methyl-N-phenylaminoethyl meth- acrylate, diethylaminoethyl
methacrylamide, dimethylaminoethyl methacrylamide, 4-vinylpyridine and
2-vinylpyrid- ine. 9. A developer according to any preceding claim, wherein
the positively chargeable resin particles have a specific 35      electric
resistance of [err] to [err] ohm/cm. 10. A developer according to any
preceding claim, wherein the negatively chargeable magnetic toner comprise
at least a binder resin comprising a vinyl-type polymer or copolymer and a
magnetic material. 40   11. A developer according to claim 10, wherein the
negatively chargeable magnetic toner contains a binder resin selected from
the group consisting of styrene-n-butyl acrylate, styrene-n-butyl
methacrylate, and styrene-n-butyl acrylate-2-ethylhexyl methacrylate. 12. A
developer according to claim 10 or 11, wherein the negatively chargeable
magnetic toner contains a binder resin 45      of which
tetrahydrofuran-soluble has a weight-average molecular weight of 100,000 to
200,000. 13. A developer according to any preceding claim, wherein the
negatively chargeable magnetic toner contains a mag- netic material having
a BET specific surface area of 2 to 20 m2/g. 50   14. A developer according
to any preceding claim, wherein the negatively chargeable magnetic toner
contains a mag- netic material having a BET specific surface area of 2.5 to
12 m2/g. 15. A developer according to any preceding claim, wherein the
negatively chargeable magnetic toner contains a mag- netic material having
a Mohs' hardness of 5-7. 55 16. A developer according to any preceding
claim, wherein the negatively chargeable toner contains 10 to 70 wt. % of a
magnetic material based on the weight of the toner. 28    EP 0 335 676 B1
17. A developer according to any preceding claim, wherein the negatively
chargeable magnetic toner has a volume resistivity of [err] ohm.cm or
larger. 18. A developer according to any preceding claim, wherein the
negatively chargeable magnetic toner has a volume 5       resistivity of
1012 ohm/cm or larger. 19. A developer according to any preceding claim,
wherein the negatively chargeable magnetic toner has a triboelectric
chargeability of -8 [err]/g to -40 [err]/g. 10  20. A developer according
to any preceding claim, wherein the negatively chargeable magnetic toner
has a triboelectric chargeability of -8 [err]/g to -20 [err]/g. 21. A
developer according to any preceding claim, wherein the negatively
chargeable magnetic toner has a volume-aver- age particle size of 5 to 30
[err]. 15 22. A developer according to any preceding claim, wherein the
negatively chargeable magnetic toner hasavolume-aver- age particle size of
6 to 15 [err]. 



23. A developer according to any preceding claim, wherein the negatively
chargeable magnetic toner has a volume-aver- 20      age particle size of 7
to 15 [err]. 24. A developer according to any preceding claim, wherein the
hydrophobic silica fine powder has a BET specific surface area of 70-300
[err]/g. 25   25. A developer according to any preceding claim, wherein the
hydrophobic silica fine powder has an average particle size of 5 to 30
[err]. 26. A developer according to any preceding claim, wherein the
hydrophobic silica fine powder has a hydrophobicity of 30 to 80 according
to a methanol titration test. 30 27. A developer according to any preceding
claim, wherein the hydrophobic silica fine powder has been mixed with 100
wt. parts of the negatively chargeable magnetic toner in an amount of 0.1
to 2 wt. parts. 28. A developer according to any preceding claim, wherein
the addition amount of the hydrophobic silica fine powder 35     to that of
the positively chargeable resin particles is 1:0.1 to 1:60. 29. A developer
according to any preceding claim, wherein the addition amount of the
hydrophobic silica fine powder to that of the positively chargeable resin
particles is 1:0.1 to 1:10. 40  30. A developer according to claim 1,
wherein the negatively chargeable magnetic toner has a volume-average
particle size of 5-30 [err], a triboelectric chargeability of -8 [err]/g to
-20 [err]/g and a volume resistivity of [err] ohm.cm or larger, and
comprises a binder resin comprising a vinyl-type polymer or copolymer, 10
to 70 wt. % of a magnetic material and a negative charge control agent; 45
the positively chargeable resin particles have a triboelectric
chargeability +100 [err]/g to +600 [err]/g, an average particle size of 0.1
to 1.0 [err], a spherical or spheroidal shape having a ratio of longer axis
to short axis of 1.0 to 1.02, and a specific electric resistance of [err]
ohm.cm, and comprise a vinyl-type resin having a weight-average molecular
weight of 10,000 to 200,000 and the hydrophobic silica fine powder has a
BET specific surface area of 70 to 300 m2/g and a hydrophobicity of 50
30 to 80 based on a methanol titration test. 31. A developer according to
claim 30, wherein the ratio of the addition amount of the hydrophobic
silica fine powder to that of the positively chargeable resin particles is
1:0.1 to 1:60. 55   32. A developer according to claim 30 or 31, which has
an agglomeration degree of 70-95%. 33. An image forming method, comprising:
29    EP 0 335 676 B1 providing an electrostatic image-bearing member
having thereon an electrostatic image, and a developer-car- rying member
for carrying thereon an insulating magnetic developer, which contains
therein magnetic field generation means and is disposed opposite to the
electrostatic image-bearing member with a prescribed clear- ance, 5
wherein the insulating magnetic developer comprises, at least, (i) 100 wt.
parts of a negatively chargeable magnetic toner having a volume-average
particle size of 5 to 30 [err], (ii) 0.1 to 3 wt. parts of positively
chargeable resin particles having an average particle size of 0.1 to 1.0 10
[err] and a triboelectric chargeability of +50 [err]/g to +600 [err]/g, and
(iii) 0.05 to 3 wt. parts of hydrophobic silica fine powder having a
triboelectric chargeability of -100 [err]/g to -300 [err]/g; 



triboelectrically charging the negatively chargeable magnetic toner so that
it is provided with a negative charge; 15         applying the insulating
magnetic developer comprising the negatively charged magnetic toner, the
positively charged resin particles and the hydrophobic silica fine powder
onto the developer-carrying member by means of a regulation member disposed
close to the developer-carrying member, thereby to form thereon a layer of
the developer having a thickness smaller than said clearance; and
transferring the insulating magnetic developer to the electrostatic
image-bearing member under a magnetic 20         field generated by said
magnetic field generation means while applying an alternating or puls
electric field between the electrostatic image-bearing member and the
developer-carrying member, thereby to develop said electrostatic image. 34.
An image forming method according to claim 33, wherein the electrostatic
image is developed while applying an 25      AC bias having a frequency of
200 to 400 Hz and a Vpp of 500 to 3000 V. 35. An image forming method
according to claim 33 or 34, wherein the layer of the insulating magnetic
developer is formed on the developer-carrying member by means of a magnetic
doctor blade. 30  36. An image forming method according to claim 33 or 34,
wherein the layer of the insulating magnetic developer is formed on the
developer-carrying member by means of an elastic doctor blade. 37. An image
forming method to any of claims 33-35, wherein the layer of the insulating
magnetic developer has a thickness of 30 to 300 [err] immediately after it
passes through the regulation member. 35 38. An image forming method
according to any of claims 33-37, wherein the electrostatic image is formed
on an elec- trostatic image-bearing member comprising a laminate-type
organic photosensitive material. 39. An image forming method according to
any of claims 33-38, wherein the negatively chargeable magnetic toner, the
40      chargeable resin particles and/or the hydrophobic silica have the
features set out in any of claims 2-32. 40. An image forming method
according to any of claims 33-39, wherein the electrostatic image is
developed by a reversal development method. 45  41. An image forming method
according to claim 40, wherein the electrostatic image is formed in a
portion of the image-bearing member which has been exposed to laser light.
42. An image forming method, comprising: 50         developing an
electrostatic image formed on an electrostatic image-bearing member with a
developer to form a toner image thereon, wherein the developer is a
one-component type developer comprising at least: 100 wt. parts of a
negatively chargeable magnetic toner having a volume-average particle size
of 5 to 30 55             0.1 to 3 wt. parts of positively chargeable resin
particles having an average particle size of 0.1 to 1.0 [err] and a
triboelectric chargeability of +50[err]/g to +600 [err]/g; and 0.05 to 3
wt. parts of hydrophobic silica fine powder having a triboelectric
chargeability of -100 to-300 [err]/g;    EP 0 335 676 B1 and
electrostatically transferring the toner image from the electrostatic
image-bearing member to a transfer material under a condition such that the
ratio (VtrNpr) of a primary charging electric field Vpr to a transfer
electric field Vtr is negative. 5 43. An image forming method according to
claim 42, wherein the toner image is transferred to the transfer material
under a condition such that the absolute value of Vtr/Vpr is 0.5-1.6. 44.
An image forming method according to claim 42, wherein the absolute value
of VtrNpr is 0.9-1.4. 



10 45. An image forming method according to claim 42, 43 or 44, wherein Vpr
is -300 to -1000 V. 46. An image forming method according to claim 42, 43
or 44 wherein Vpr is -500 to -900 V. 15  47. An image forming method
according to any of claims 42-46, wherein the electrostatic image is formed
on an elec- trostatic image-bearing member comprising a laminate type
organic photoconductive material. 48. An image forming method according to
any of claims 42-47, wherein the electrostatic image-bearing member com-
prises a photosensitive drum having a diameter of 50 mm or smaller. 20 49.
An image forming method according to claim 47, wherein the electrostatic
image is formed in a portion of the image bearing member which has been
exposed to laser light. 50. An image forming method according to claim 49,
wherein the electrostatic image is developed by a reversal devel- 25
opment method. 51. An image forming method according to claim 50, wherein
the positively chargeable resin particles have atriboelectric chargeability
of +100 [err]/g to +600 pc/g an average particle size of 0.2 to 1.0 micron
and a spherical or spheroidal shape having a ratio of longer axis and
shorter axis of 1.0 to 1.02. 30 52. An image forming method according to
any of claims 42-51, wherein the positively chargeable resin particles com-
prise a resin having a weight-average molecular weight of 100,000 to
200,000. 53. An image forming method according to any of claims 42-52,
wherein the positively chargeable resin particles com- 35      prise a
resin obtainable by polymerizing a vinyl monomer or a mixture thereof
selected from the group consisting of methyl methacrylate,
dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate,
N-methyl-N-phenylami- noethyl methacrylate, diethylaminoethyl
methacrylamide, dimethylaminoethyl methacrylamide, 4-vinylpyridine and
2-vinylpyridine. 40   54. An image forming method according to any of
claims 42-53, wherein the negatively chargeable magnetic toner has a
volume-average particle size of 5-30 [err], a triboelectric chargeability
of -8 [err]/g to -20 [err]/g and a volume resistivity of 1012 or larger,
and comprises a binder resin comprising a vinyl-type polymer or copolymer,
10 to 70 wt. % of a magnetic material and a negative charge control agent;
45         the positively chargeable resin particles have a triboelectric
chargeability of +100 [err]/g to +600 [err]/g, an average particle size of
0.2 to 1.0 [err], a spherical or spheroidal shape having a ratio of longer
axis to shorter axis of 1.0 to 1.02, and a specific electric resistance of
[err] ohm.cm, and comprise a vinyl-type resin having a weight-average
molecular weight of 100,000 to 200,000; and the hydrophobic silica fine
powder has a BET specific surface area of 70 to 300 m2/g and a
hydrophobicity of 50          30 to 80 based on a methanol titration test.
55. An image forming method according to claim 54, wherein the ratio of the
addition amount of the hydrophobic silica fine powder to that of the
positively chargeable resin particles is 1:0.1 to 1:60. 55   56. Use of a
developer according to any one of claims 1 to 32 in an image forming method
according to claim 33 or claim 42. 31    EP 0335676 B1 Patentanspruche 1.
Entwickler zum Entwickeln elektrostatischer Bilder, umfassend mindestens: 5
100 Gewichtsteile eines negativ aufladbaren magnetischen Toners mit
einervolumengemittelten Tsilchsngrol3e 



von 5 bis 30 pim; 0,1 bis 3 Gewichtsteile positiv aufladbare Harzteilchen
mit einer durchschnittlichen Tsilchengrol3e von 0,1 bis 1,0 pm und siner
triboslektrischen Aufladbarkeit von +50 pc/g bis +600 Pcg; und 0,05 bis 3
Gewichtsteile sines hydrophoben Siliziumdioxid-Feinpulvers mit einer
triboelektrischen Aufladbarkeit 10         von -100 bis -300 pc/g. 2.
Entwickler gemaB Anspruch 1, wobei die positiv aufladbaren Harzteilchen
eine triboelektrische Aufladbarkeit von +100 pc/g bis +600 .W/g aufweisen.
15  3. Entwickler gemiaB Anspruch 1 odsr 2, wobei die positiv aufladbaren
Harzteilchen eine mittlere TeilchsngroBe von 0,2 bis 1,0 pm aufweisen. 4.
Entwickler gemaB irgendeinem der vorangehenden AnsprOche, wobei die positiv
aufladbaren Harzteilchen ein Ver- h&Itnis der langeren Achse zur k0rzeren
Achse von 1,0 bis 1,02 aufweisen. 20 5. Entwickler gemAl3 Anspruch 4, wobei
die positiv aufladbaren Harzteilchen eine sphirische oder spheroidale Form
aufweisen. 6. Entwickler gemaB irgendeinem der vorangehenden AnsprOche,
wobei die positiv aufladbaren Harzteilchen eine 25      triboelektrische
Aufladbarkest von +100 pc/g bis +600 ,uc/g aufweisen. 7. Entwickler gemaB
irgendeinem dervorangehenden AnsprOche, wobei die positiv aufladbaren
Harzteilchen ein Harz umfassen, welches ein Gewichtsmittel des
Molskulargewichts von 100000 bis 200000 aufweist. 30   8. Entwickler gemal3
irgendeinem der vorangehenden Ansprfche, wobei die positiv aufladbaren
Harzteilchen ein Harz umfassen, welches erhaltlich ist durch das
Polymerisieren eines Vinylmonomers oder einer Mischung davon, aus- gewahHt
aus der aus Methylmethacrylat, Dimethylaminosthylmethacrylat,
Diethylaminosthylmethacrylat, N-Methyl-N-phenylaminoethylmethacrylat,
Diethylaminosthylmethacrylamid, Dimethylaminoethylmethacrylamid,
4-Vinylpyridin und 2-Vinylpyridin bestehenden Gruppe. 35 9. Entwiciker
gemal3 irgendeinem der vorangehenden Ansprfche, wobei die positiv
aufladbaren Harzteilchen einen spezifischen elektrischen Widerstand von 108
bis 1014 Ohm/cm aufweisen. 10. Entwickler gemal3 irgendeinem der
vorangehenden Anspr~che, wobei der negativ aufladbare magnetische Toner 40
mindestens ein Bindemittelharz umfal3t, welches ein Polymer oder Copolymer
vom Vinyl-Typ sowie ein magneti- sches Material umfal3t. 11. Entwickler
gemal3 Anspruch 10, wobei der negativ aufladbare magnetische Toner ein
Bindemittelharz enthalt, wel- ches aus der aus Styrol-n-Butylacrylat,
Styrol-n-Butylmethacrylat und Styrol-n-Butylacrylat-2-Ethylhexylmethacrylat
45      bestehenden Gruppe ausgewihit ist. 12. Entwickler gemaB Anspruch 10
oder 11, wobei der negativ aufladbare magnetische Toner ein Bindemittelharz
ent- halt, dessen Tetrahydrofuran-loslicher Teil ein Gewichtsmittel des
Molekulargewichts von 100000 bis 200000 auf- weist. 50 13. Entwickler
gemal3 irgendsinem der vorangehenden Anspruche, wobei der negativ
aufladbare magnetische Toner ein magnetisches Material mit einer
BET-spezifischen Oberflache von 2 bis 20 m2/g enthait. 14. Entwickler gemAB
irgendeinem der vorangehenden AnsprOche, wobei der negativ aufladbare
magnetische Toner 55      sin magnetisches Material mit einer
BET-spezifischen Oberflache von 2,5 bis 12 m2/g enthaHt. 15. Entwickler
gem&l3 irgendeinem der vorangehenden Ansprfche, wobei der negativ
aufladbare magnetische Toner ein magnetisches Material mit einer
Mohs'-Hirts von 5-7 enthaHt. 32~~~~~~~~~~~~~~~ ._h1ll1  -11X 11l   



EP 0 335 676 B1 16. Entwickler gemaB irgendeinem der vorangehenden
AnsprOche, wobei der negativ aufladbare Toner 10 bis 70 Gewichtsprozent
sines magnetischen Materials, bezogen auf das Gswicht des Toners, enthalt.
17. Entwickler gemAl3 irgendeinem der vorangehenden AnsprOche, wobei der
negativ aufladbare magnetische Toner s       einen Volumenwiderstand von
1010 Ohm.cm odor grBl3er aufweist. 18 Entwickler gemal3 irgendeinem der
vorangehenden AnsprOche, wobei der negativ aufladbare magnetische Toner
einen Volumenwiderstand von 101 2 Ohm/cm odor gr6l3er aufweist. 10  19.
Entwickler gem&a3 irgendeinem der vorangehenden AnsprOche, wobei der
negativ aufladbare magnetische Toner sine triboelektrische Aufladbarkeit
von -8 pc/g bis -40 pc/g aufweist. 20. Entwickler gemAl3 irgendeinem der
vorangehenden AnsprOche, wobei der negativ aufladbare magnetische Toner
sine triboelektrische Aufladbarkeit von -8 ,uc/g bis -20 uc/g aufweist. 15
21. Entwickler gem&a3 irgendeinem der vorangehenden AnsprOche, wobei der
negativ aufladbare magnetische Toner sine volumengemittelte Teilchengrbl3e
von 5 bis 30 gm aufweist. 22. Entwickler gemaB irgendeinem der
vorangehenden AnsprOche, wobei der negativ aufladbare magnetische Toner 20
sine volumengemittelte TeilchengrBl3e von 6 bis 15 plm aufweist. 23.
Entwickler gemaB irgendeinem der vorangehenden AnsprOche, wobei der negativ
aufladbare magnetische Toner sine volumengemittelte TeilchengroBe von 7 bis
15 gm aufweist. 25  24. Entwickter gemr&B irgendeinem der vorangehenden
AnsprOche, wobei das hydrophobe Siliziumdioxid-Feinpulver sine
BET-spezifische Oberflache von 70 bis 300 m2/g aufweist. 25. Entwickier
gemal3 irgendeinem der vorangehenden Anspruche, wobei das hydrophobe
Siliziumdioxid-Feinpulver sine durchschnittliche TeilchengroBe von 5 bis 30
plm aufweist. 30 26. Entwiclder gem&a3 irgendeinem der vorangehenden
AnsprOche, wobei das hydrophobe Siliziumdioxid-Feinpulver sine
Hydrophobizitat von 30 bis 80 gemal3 dem Methanol-Titrationstest aufweist.
27. Entwickler gem&a3 irgendeinem der vorangehenden AnsprOche, wobei das
hydrophobe Siliziumdioxid-Feinpulver ss     in einer Menge von 0,1 bis 2
Gewichtsteilen mit 100 Gewichtsteilen des negativ aufladbaren magnetischen
Toners gemischt worden ist. 28. Entwickter gemaB irgendeinem der
vorangehenden AnsprOche, wobei die Zugabemenge des hydrophoben Silizi-
umdioxid-Feinpulvers zu derjenigen der positiv aufladbaren Harzteilchen 1:
0,1 bis 1: 60 betragt. 40 29. Entwickler gemfiB irgendeinem der
vorangehenden AnsprOche, wobei die Zugabemenge des hydrophoben Silizi-
umdioxid-Feinpulvers zu derjenigen der positiv aufladbaren Harzteilchen 1:
0,1 bis 1: 10 betragt. 30. Entwickler gemal3 Anspruch 1, wobei der negativ
aufladbare magnetische Toner sine volumengemittelte Teilchen- 45      groBe
von 5 bis 30 gm, sine triboelektrische Aufladbarkeit von -8 pc/g bis -20
p/g und einen Volumenwiderstand von 1012 Ohm.cm oder grdBer aufweist und
ein Bindemittelharz, welches sin Polymer oder Copolymer vom Vinyl-Typ
umfal3t, 10 bis 70 Gewichtsprozent sines magnetischen Materials sowie ein
Mittel zum Einstellen der negativen Ladung umfal3t; 50         die positiv
aufladbaren Harzteichen eine triboelektrische AufladbarkeH von +100 pc/g
bis +600 ,w/g, eine durch- schnittliche Teilchengrol3e von 0,1 bis 1,0 pm,
sine spharische oder spharoidale Form mit einem Verhaltnis der langeren
Achse zur kfrzeren Achse von 1,0 bis 1,02 sowie einen spezifischen
elektrischen Widerstand von 108 bis 1014 Ohm.cm aufweist und sin Harz vom
Vinyl-Typ mit sinem Gewichtsmittel des Molekulargewichts von 10000 bis
200000 umfaBt; und 55         das hydrophobe Siliziumdioxid-Feinpulver sine
BET-spezifische Oberflache von 70 bis 300 m2/g und sine 



Hydrophobizitat von 30 bis 80, basierend auf dem Methanol-Titrationstest,
aufweist. 31. Entwickler gemal3 Anspruch 30, wobei das Verhaltnis der
Zugabemenge an hydrophoben Siliziumdioxid-Feinpulver 33                1
lIIIII 11111 1111 1111 IIII * C   L   M   S *    EP 0335676 B1 zu
derjenigen der positiv aufladbaren Harzteilchen 1: 0,1 bis 1: 60 betragt.
32. Entwickler gemaB Anspruch 30 oder 31, welcher ein Agglomerationsmal3
von 70 bis 95 % aufweist. 5   33. Bildgebungsverfahren, umfassend: das
Bereitstellen sines Tells zum Tragen eines elektrostatischen Bildes,
welches ein elektrostatisches Bild dar- auf aufwsist, und eines
entwicklertragsnden Teils zum Tragen eines isolierenden magnetischen
Entwicklers darauf, welches darin eine Einrichtung zur Erzeugung eines
magnetischen Felds enthalt und gagenfiber dem 10         Tell zum Tragen
elektrostatischer Bilder mit einem vorbestimmten Zwischenraum angeordnet
ist, wobei der isolierende magnetische Toner mindestens (i) 100
Gewichtsteile sines negativ aufiadbaren magnetischen Toners mit einer
volumengemittelten Teil- chengrole von 5 bis 30 gm 1s             (ii) 0,1
bis 3 Gewichtsteile positiv aufladbare Harzteilchen mit elner
durchschnittlichen TeilchengroBe von 0,1 bis 1,0 gm und einer
triboelektrischen Aufladbarkeit von +50 ,c/g bis +600 pclg, und (iii) 0,05
bis 3 Gewichtsteile an hydrophobem Siliziumdioxid-Feinpulver mit einer
triboelektrischen Auflad- barkeit von -100 Wpg bis -300 lW/g umfaBt; 20
dastriboelektrische Laden des negativaufladbaren magnetischen Toners, so
daB er mit einer negativen Ladung versorgt ist; das Aufbringen des
isolierenden magnetischen Entwicklers, weicher den negativ geladenen
magnstischen Toner, die positiv geladenen Harzteilchen und das hydrophobe
Siliziumdioxid-Feinpulver umfaBt, auf das ent- wicklertragende Tell mittels
eines Regulierteils, welches nahe des entwicklertragenden Teils angeordnet
ist, um 25          dadurch darauf eine Schicht des Entwicklers mit einer
Dicke zu bilden, die kleiner als der Zwischenraum ist; und das Obertragen
des isolierenden magnetischen Toners auf das Tell zum Tragen
elektrostatischer Bilder unter einem magnetischen Feld, welches durch die
Einrichtung zum Erzsugen eines magnetischen Felds erzsugt wurde, wahrend
ein altemierendes oder gepulstes elektrisches Feld zwischen dem Teil zum
Tragen elektro- statischer Bilder und dem entwicklertragenden Teil angelegt
wird, wodurch das elektrostatische Bildsentwickelt 30          wird. 34.
Bildgebungsverfahren gemaB Anspruch 33, wobsi das elektrostatische Bild
entwickelt wird, wahrend eine Wech- selstrom-Vorspannung mit einer Frequenz
von 200 bis 400 Hz und einem Vpp von 500 bis 3000 V angelegt wird. 35   35.
Bildgebungsverfahren gemaB Anspruch 33 oder 34, wobei die Schicht des
isolierenden magnetischen Entwicklers auf dem entwicklertragenden Tell
mittels sines magnetischen Rakelmessers gebildet wird. 36.
Bildgebungsverfahren gemaB Anspruch 33 oder 34, wobei die Schicht des
isolierenden magnetischen Entwicklers auf dem entwicklertragenden Teil
mittels sines elastischen Rakelmessers gebildet wird. 40 37.
Bildgebungsverfahrsn gem&B irgendeinem der AnsprOche 33 bis 35, wobei die
Schicht des isolierenden magneti- 411-       schen Entwicklers, unmittelbar
nachdem as durch des Regulierteil hindurchtritt, eine Dicke von 30 bis 300
pm auf- weist. 45   38. Bildgebungsverfahren gemaB irgendeinem der
AnsprOche 33 bis 37, wobei das elektrostatische Bild auf sinem Teil zum
Tragen elektrostatischer Bilder gebildet wird, wniches ein organisches
fotoampfindliches Material vom Lami- 



nattyp umfal3t. 39. Bildgebungsverfahren gemaB irgendeinem der AnsprOche 33
bis 38, wobei der negativ aufladbare Toner, die auf- 50      ladbaren
Harzteilchen und/oder das hydrophobe Siliziumdioxid die Merkmale aufweisen,
die in irgendeinem der Anspruche 2 bis 32 festgelegt sind. 40.
Bildgebungsverfahren gemaB irgendeinem der AnsprOche 33 bis 39, wobei das
elektrostatische Bild durch ein Umkehr-Entwicklungsverfahren'entwickelt
wird. 55 41. Bildgebungsverfahren gemiaB Anspruch 40, wobei das
elektrostatische Bild in einem Bereich des bildtragenden Tells gebildet
wird, weicher mit Laserlicht ausgesetzt worden ist. 34 *   C   L   N   S
*    EP 0 336 676 B1 42. Bildgebungsverfahren, umfassend: das Entwickeln
sines elektrostatischen Bildes, welches auf einem Teil zum Tragen
elektrostatischer Bilder mit elnem Entwickler gebildet wurde, um darauf sin
Tonerbild zu bilden, wobei der Entwickler ein Entwickler vom 5
Einkomponententyp ist, welcher mindestens: 100 Gewichtsteile eines negativ
aufladbaren magnetischen Toners mit einer volumengemittelten Teilchengrofe
von 5 bis 30 gum; 0,1 bis 3 Gewichtsteile an positiv aufladbaren
Harzteilchen mit einer durchschnittlichen TeilchengrBl3s von 0,1 bis 1,0 pm
und einer triboslektrischen Aufladbarkeit von +50 Pdg bis +600 pcg; und 10
0,05 bis 3 Gewichtstsile an hydrophobem Siliziumdioxid-Feinpulver mit einer
triboelektrischen Aufladbarkeit von -100 bis -300 pudg umfaBt; und des
Obertragen des Tonerbildes auf elektrostatische Weise von dem Tell zum
Tragen elektrostatischer Bilder auf ein Transfermaterial unter einer
solchen Bedingung, daB das Verhiltnis (VtrNpr) des elektrischen Feldes beim
primaren Aufladen Vpr zu dem elektrischen Feld beim Ubertragen Vtr negativ
ist. 15 43. Bildgebungsverfahren gemaB Anspruch 42, wobei das Tonerbild auf
dasTransfermaterial untereinersoichen Bedin- gung Obertragen wird, daB der
Absolutwert von VtrNpr 0,5 bis 1,6 betragt. 44. Bildgebungsverfahren gemaB
Anspruch 42, wobei der Absolutwert von VtrNpr 0,9 bis 1,4 betragt. 20 45.
Bildgebungsverfahrsn gemraB Anspruch 42, 43 oder 44, wobei Vpr -300 bis
-1000 V betragt. 46. Bildgebungsverfahren gemaB Anspruch 42, 43 odor 44,
wobei Vpr -500 bis -900 V betragt. 25   47. Bildgebungsverfahren gemaB
irgendeinem der AnsprOche 42 bis 46, wobei des elektrostatische Bild auf
einem Teil zum Tragen elektrostatischer Bilder gebildet wird, weiches ein
organisches leitfahiges Material vom Laminattyp umfaBt. 48.
Bildgebungsverfahren gemaB irgendeinem der Anspruche 42 bis 47, wobei das
Teil zum Tragen elsktrostatischer 30      Bilder eine fotoempfindliche
Trommel umfaBt, die einen Durchmesser von 50 mm oder kliner aufweist. 49.
Bildgebungsverfahren gemaB Anspruch 47, wobei des elektrostatische Bild in
elnem Bereich des bildtragenden Teils gebildet wird, welcher mit Laserlicht
ausgesetzt worden ist. 35   50. Bildgebungsverfahren gemaB Anspruch 49,
wobei das elektrostatische Bild durch ein Umkehr-Entwicklungsverfah- ren
entwickelt wird. 51. Bildgebungsverfahren gemaB Anspruch 50, wobei die
positiv aufladbaren Harzteilchen sine triboslektrische Auf- 



ladbarkeit von +1 00 p09g bis +600 pc/g, sine durchschnittliche
TeilchengroBevon 0,2 bis 1 ,Opm und eine spharische 40      oder
spharoidale Form mit einem Verhaltnis der lingeren Achse zur klrzeren Achse
von 1,0 bis 1,02 aufweisen. 52. Bildgebungsverfahren gemaB irgendeinem der
Ansprfche 42 bis 51, wobei die positiv aufladbaren Harzteilchen ein Harz
mit einem Gswichtsmittel des Molekulargewichts von 100000 bis 200000
umfassen. 45   53. Bildgebungsverfahrsn gem&B irgendeinem der AnsprOche 42
bis 52, wobei die positiv aufladbaren Harzteilchen ein Harz umfassen,
welches erhaltlich ist durch des Polymerisieren sines Vinylmonomers odsr
einer Mischung davon, ausgewihlt aus der aus Methylmethacrylat,
Dimethylaminoethylmethacrylat, Diethylaminoethylmethacrylat,
N-Methyl-N-phenylaminoethylmethacrylat, Diethylaminoethylmethacrylamid,
Dimethylaminosthylmethacrylamid, 4-Vinylpyridin und 2-Vinylpyridin
bestehenden Gruppe. 50 54. Bildgebungsverfahren gemaB irgendeinem der
Anspruche 42 bis 53, wobei der negativ aufladbare magnetische Toner eine
volumengemittelte Teilchengrbl3e von 5 bis 30 pm, sine triboelektrische
Aufliadbarkeit von -8 p/9 bis -20 Vc/g und einen Volumenwiderstand von 1012
oder groBeraufweist und ein Bindemittelharz, welches ein Polymer oder
Copolymer vom Vinyl-Typ umfaBt, 10 bis 70 Gewichtsprozent sines
magnetischen Materials sowie ein Mittel 55      zum Einstellen der
negativen Ladung umfaBt; die positivaufladbaren Harzteilchen sine
triboslektrische Aufladbarkeit von +100 pdg bis +600 pelg, sine durch-
schnittliche TsilchengroBe von 0,1 bis 1,0 pim, eine spharische oder
spharoidale Form mit einem Verhiltnis der 35                  I    c!III
IAI[I 1L111 liii) I1    EP 0 335 676 Bi langeren Achse zur kfrzeren Achse
von 1,0 bis 1,02 sowie elnen spezifischen elektrischen Widerstand von 108
bis 1014 Ohm.cm aufweist und sin Harz vom Vinyl-Typ mit einem
Gewichtsmittel des Molskulargewichts von 10000 bis 200000 umfal3t; und das
hydrophobe Siliziumdioxid-Feinpulver Bine BET-spezifische Oberflache von 70
bis 300 m2/g und eine 5          Hydrophobizitat von 30 bis 80, basierend
auf dem Methanol-Titrationstest, aufweist. 55. Bildgebungsverfahrsn gemaB
Anspruch 54, wobel das Verhaltnis der Zugabemenge an hydrophoben
Siliziumdi- oxid-Foinpulver zu derjenigen der positiv aufladbaren
Harzteilchen 1: 0,1 bis 1: 60 betragt. 10  56. Verwendung sines Entwicklers
gemal3 irgendeinem der AnsprOche 1 bis 32 in einem Bildgebungsverfahren
gemal3 Anspruch 33 odor 42. Revendications is 1. Developpateur destine au
d6veloppement d'images electrostatiques, comprenant, au minimum, 100
parties en poids d'un toner magnetique susceptible d'Otre charg6
negativement, ayant une moyenne en volume de diambtre des particules de 5 a
30 gm; 20         0,1 & 3 parties en poids de particules de resine pouvant
etre charg6e positivement, ayant un diamntre moyen de particules de 0,1 &
1,0 plm et une capacit6 de charge tribo-electrique de +50 ,c/g a +600 pc/g;
et 0,05 a 3 parties en poids de silice hydrophobe on poudre fine ayant une
capacite de charge tribo-6lectrique de -100 & -300 Pc/g. 25   2.
Deveblppateur suivant la revendication 1, dans loquel les particules de
resine pouvant etre chargee positivement ont une capacite de charge
tribo-electrique de +100 jclg a +600 pc/g. 3. Developpateur suivant la
revendication 1 ou 2, dans loquel les particules de r6sine pouvant etre
charg6e positive- ment ont un diametre mayen de 0,2 a 1,0 lim. 30 



4. D6veloppateur suivant lune quelconque des revendications pr6c6dentes,
dans loquel les particules de resine pou- vant Mtre chargee positivement
ont un rapport de 'axe long & laxe court de 1,0 a 1,02. 5. Developpateur
suivant la revendication 4, dans loquel les particules de resine pouvant
etre charg6e positivement 35      ont une forms sph6rique ou spheroYdale.
6. Developpateur suivant lune quelconque des revendications precedentes,
dans loquel les particules de resine pou- vant etre charg6e positivement
ont une capacit6 de charge tribo-electrique de +100 Pw/g A +600 pc/g. 40
7. Developpateur suivant lune quelconque des revendications prdcedentes,
dans loquel les particules de r6sine pou- vant etre chargee positivement
comprennent une resine ayant une moyenne pond6rale de poids moleculaire de
100 000 A 200 000. 8. Developpateur suivant lune quelconque des
revendications precddentes, dans loquel les particules de resine pou- 45
vant etre charg6e positivement comprennent une resine pouvant etre obtenue
par polymerisation d'un monombre vinylique ou d'un m6lange de tels
monomeres choisis dans le groups consistant on methacrylate de m6thyle,
metha- crylate de dimethylaminoethyle, methacrylate de di6thylaminoethyle,
m6thacrylate de N-methyl-N-ph6nylamino6- thyle,
diethylaminoethylmethacrylamide, dimethylamino6thylmethacrylamide,
4-vinylpyridine et 2-vinylpyridine. 50  9. Deveboppateur suivant lune
quelconque des revendications precedentes, dans lequel les particules de
resine pou- vant etre charg6e positivement ont une resistivit6 electrique
de 108 A 1014 ohms/cm. 10. Deveblppateursuivant lune quelconque des
revendications prec6dentes, dans loquel le toner magnetique pouvant tre
charg6 n6gativement comprend au moins une rOsine servant de liant
comprenant un polymbre ou copolymbre 55      de type vinylique et une
matibre magnetique. 11. Developpateur suivant la revendication 10, dans
lequel le toner magnetique pouvant tre charge negativement contient une
resine servant de liant choisis dans le groups consistant en
styrene-acrylate de n-butyle, sty- 36~~~~~~~ ,-.C  L1|1 Ml1  S11 11|    EP
0 335 676 B1 rhne-mithacrylate de n-butyle et styrbne-acrylate de
n-butyle-methacrylate de 2-6thylhexyle. 12. Developpateur suivant la
revendication 10 ou 11, dans loquel le toner magn6tique pouvant Otre charg6
n6gativement contient une resine servant de liant dont la partie soluble
dens le tetrahydrofuranne a une moyenne pond6rale de 5      poids
moleculaire de 100 000 & 200 000. 13. Developpateur suivant I'une
quelconque des revendications precedentes, dens loquel le toner magn6tique
pouvant Otre charge n6gativement contient une matiere magnetique ayant une
surface specifique BET de 2 & 20 m2/g. 10  14. Developpateur suivant 'une
quelconque des revendications precedentes, dens lequel le toner magn6tique
pouvant etre charg6 n6gativement contient une matiere magn6tique ayant une
surface specifique BET de 2,5 a 12 m2/g. 15. Developpateur suivant I'une
quelconque des revendications precedentes, dans loquel le toner magnetique
pouvant Otre charg6 negativement contient une matibre magnetique ayant une
durete Moh de 5-7. 15 16. Developpateur suivant I'une quelconque des
revendications prec6dentes, dens loquel le toner pouvant tre charge
negativement contient 10 a 70 % en poids d'une matiere magnetique sur la
base du poids du toner. 17. Developpateur suivant lune quelconque des
revendications precedentes, dens lequel le toner magnetique pouvant 20
etre charge negativement a une resistivite volumique 6gale ou superieure &
1010 ohms.cm. 18. Developpateursuivant lune quelconque des revendications
precedentes, dans lequel le toner magn6tique pouvant etre charge
negativement a une resistivite volumique egale ou superieure & 1012
ohms/cm. 25   19. Developpateur suivant l'une quelconque des revendications
prec6dentes, dans lequel le toner magnetique pouvant etre charge
negativement a une capacie de charge tribo-electrique de -8 pc/g & -40 pdg.



20. Developpateur suivant 'une quelconque des revendications precedentes,
dans loquel le toner magn6tique pouvant ere charge negativement a une
capacrte de charge tribo-electrique de -8 pc/g a -20 pc/g. 30 21.
Developpateur suivant l'une quelconque des revendications precedentes, dens
loquel le toner magn6tique pouvant etre charge negativement a une moyenne
en volume de diambtre des particules de 5 a 30 jim. 22. D6veloppateur
suivant I'une quelconque des revendications prec6dentes, dans lequel le
toner magnetique pouvant 35      etre charge negativement a une moyenne en
volume de diametre des particules de 6 A 165 im. 23. Developpateursuivant
lune quelconque des revendications precedentes, dens loquel le toner
magnetique pouvant Atre charge negativement a une moyenne en volume de
diametre des particules de 7 a 15 Aim. 40   24. Developpateur suivant l'une
quelconque des revendications precedentes, dans lequel la silice hydrophobe
en pou- dre fine a une surface specifique BET de 70 A 300 m2/g. 25.
Developpateur suivant l'une quelconque des revendications precedentes, dans
lequel la silice hydrophobe en pou- dre fine a un diambtre moyen des
particules de 5 A 30 jm. 45 26. Developpateur suivant lune quelconque des
revendications precedentes, dens lequel la silice hydrophobe en pou- dre
fine a un degre hydrophobe de 30 a 80 conformement a la methode de titrage
au methanol. 27. Developpateur suivant l'une quelconque des revendications
precedentes, dens lequel la silice hydrophobe en pou- 50      dre fine a
ete melangea avec 100 parties en poids du toner magnetique pouvant Atre
chargA negativement, en une quantite de 0,1 A 2 parties en poids. 28.
Developpateur suivant lune quelconque des revendications precedentes, dans
loquel la quantitA de silice hydro- phobe en poudre fine ajoutee a la
quantite de particules de resine pouvant Atre chargee positivement est de
1:0,1 55      A 1:60. 29. Developpateur suivant l'une quelconque des
revendications precedentes, dans loquel la quantite de silice hydro- phobe
en poudre fine ajoutee a la quantite de particules de resine pouvant Atre
chargee positivement est de 1:0,1 37                 1 !1III  111113 III
tll,  11 I!II    EP 0 335 676 BI & 1:10. 30. D6veloppateur suivant la
revendication 1, dane loquel le toner magnetique pouvant Otre charge
negativement a une moyenne en volume des diambtres de particules de 5 a 30
p~m, une capacite de charge tribo-electrique de -8 5        c/9g A -20 pc/g
et une resistivite volumique 6gale ou supbrioure a1012 ohms.cm et comprend
une resine servant de liant comprenant un polymere ou copolymere de type
vinylique, 10 a 70 % en poids d'une matiere magnetique et un agent de
r6glage de charge negative; les particules de la r6sine pouvant Wer chargee
positivement ont une capacit6 de charge tribo-6lectrique de 10         +100
jw/g & +600 pc/g, un diambtre moyon de particules de 0,1 a 1,0 pm, une
forme sph6rique ou sph6roTdale ayant un rapport de l'axe long a laxe court
de 1,0 A 1,02 et une resistivite 6lectrique de 108-1i14 ohms.cm, et
comprennent une resine de type vinylique ayant une moyenne pond6rale de
poids moleculaire de 10 000 a 200 000, et la silice hydrophobe en poudre
fine a une surface specifique BET de 70 A 300 m2/g et un degre hydrophobe
15         de 30 a80, sur la base do l'essai de titrage au methanol. 31.
Developpateur suivant la revendication 30, dans loquel le rapport de la
quantite ajoutee de silice hydrophobo en poudre fine a la quantite ajouteo
de particules de resine pouvant etre charg6e positivement est de 1:0,1 A
1:60. 20 32. Developpateur suivant la revendication 30 ou 31, qui a un
degr6 d'agglomeration de 70 A 95 %. 



33. Procdd6 de formation d'images, comprenant les operations qui
consistent: a prendre un element 6lectrostatique porteurd'image sur loquel
so trouve l'image 6lectrostatique, et un element 25         transporteur de
developpateur sur loquel est transporte un developpateur magnetique
isolant, qui renferme un moyen gen6rateur de champ magnetique et qui est
dispose en vis-a-vis de l'element porteur d'image electros- tatique avec un
intervalle prescrit, le d6veloppateur magnetique isolant comprenant, au
minimum, 30             (i) 100 parties en poids d'un toner magnetique
pouvant etre charge negativement ayant une moyonne en volume des diambtres
de particules de 5 A 30 Inm, (ii) 0,1 A 3 parties en poids de particules de
resine pouvant etre chargee positivement ayant un diambtre moyen des
particules de 0,1 A 1,0 lim et une capacite de charge tribo-electrique de
+50 pc/g A +600 pc/g, et (iii) 0,05 A 3 parties en poids de silice
hydrophobe en poudre fine ayant une capacite de charge tribo-elec- S5
trique de -1 00 l g a -300 pc/g; a charger tribo-electriquement le toner
magnetique pouvant etre charge negativement de manibre qu'il porte une
charge negative; A appliquer le developpateur magnetique isolant comprenant
le toner magnetique charge negativement, les 40         particules de
resine chargee positivement et la silice hydrophobe en poudre fine sur
l'lement portant le deve- loppateur, au moyen d'un element de regulation
dispose pres de l'element portant le developpateur, de manibre K.>
a former sur lui une couche du developpateur ayant une epaisseur inferieure
a lintervalle en question; et a transferer le developpateur magnetique
isolant al'elment portour d'image electrostatique sous un champ magnetique
engendre par le moyen generateur de champ electrique tout en appliquant un
champ electrique 45         alternatif ou pulsc entre l'elment porteur
dimage electrostatique et l'element portant le developpateur, de manibre A
developper ainsi l'image electrostatique en question. 34. Procede de
formation dimages suivant la revendication 33, dans loquel l'image
electrostatique est d6velopp~e pendant qu'est appliqu6e une tension de
polarisation de courant alternatif ayant une frequence de 200 A 400 Hz et
50      une valour Vpp de 500 A 3000 V. 35. Procede de formation dimages
suivant la revendication 33 ou 34, dans loquel [a couche de developpateur
magne- tique isolant oet formee sur l'element portant le developpateur au
moyen d'une racle magnetique. 55   36. Procede de formation d'images
suivant la revendication 33 ou 34, dane loquel la couche de developpateur
magne- tique isolant est formbe sur l'element portant le developpateur au
moyen d'une racle elastique. 37. Procede de formation d'images suivant luna
quelconque des revendications 33 A 35, dans Isquol la couche de 38
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devoloppateur magn6tique isolant a une 6paisseur de 30 a 3001gm
immediatement apres qu'elle a franchi l'6lement regulateur. 38. Proc6d6 de
formation d'images sUivant l'une quelconque des revendications 33 a 37,
dans loquel l'image electros- 5       tatique est form6e sur un element
porteur d'image electrostatique comprenant une matiere photosensible
organique de type stratifie. 39. Proced6 de formation d'images suivant
I'une quelconque des revendications 33 a 38, dans loquol le toner magne-
tique pouvant etre charge negativement, les particules de resine pouvant
etre charge eS/ou la silice hydrophobe 10      presentent les
particularites indiqu6es dans I'une quelconque des revendications 2 & 32.
40. Proced6 de formation d'images suivant I'une quelconque des
revendications 33 a 39, dans loquel I'image electros- 



tatique est d6veloppee par un procedd de d6veloppement par inversion. 15
41. Procede de formation d'images suivant la revendication 40, dens loquel
l'image diectrostatique est formee dans une partie de I'element porteur
d'image qui a et6 exposee A de la lumiere laser. 42. Proc6d6 de formation
d'images, comprenant: 20         le d6veloppement d'une image
electrostatique formee sur I'el6ment porteur d'image 6lectrostatique avec
un d6veloppateur pour former une image de toner sur cot 6l6ment, le
d6veloppateur etant un d6veloppateur du type a un soul composant
comprenant, au minimum: 100 parties en poids d'un toner magnetique pouvant
etre charg4 negativement, ayant une moyonne on volume de diambtre des
particules de 5 A 30 pim; 25         0,1 A 3 parties en poids de particules
d'une resine pouvant etre chargee positivement ayant un diametre moyen de
particules de 0,1 A 1,0 pm et une capacite de charge tribo-electrique de
+50 c/g A +600 pc/g, et 0,05 A 3 parties en poids de silice hydrophobe en
poudre fine ayant une capacite de charge tribo-electrique de -100 a -300
jdc/g; et le transfert electrostatique de I'image de toner depuis l'elbment
porteur d'image electrostatique sur une matiere 30         de transfert
dens des conditions telles quo le rapport (VtrNpr) d'un champ electrique de
charge primaire Vpr A un champ electrique de transfert Vtr soit negatif.
43. Procede de formation d'images suivant la revendication 42, dans lequel
l'image de toner est transfereo A la matibre de transfort dans des
conditions telles quo la valeur absolue du rapport VtrNpr soft de 0,5-1,6.
35 44. Procedd de formation d'images suivant la revendication 42, dans
lequel la valeur absolue du rapport VtrNpr est de 0,9-1,4. 46. Procede de
formation d'images suivant la revendication 42,43 ou 44, dans loquel Vpr a
une valeur de -300 a -1 000 V. 40 46. Procede de formation d'images suivant
la revendication 42,43 ou 44, dens loquel Vpr a une valeur de -500 A -900
V. 47. Proced4 de formation d'images suivant l'une quelconque des
revendications 42 a 46, dans loquel I'image 6lectros- tatique est formee
sur un element porteur d'image alectrostatique comprenant une matibre
photoconductrice orga- 45      nique de type stratifie. 48. Procede de
formation d'images suivant lune quelconque des revendications 42 A 47, dens
loquol I'element porteur dimage electrostatique comprend un tambour
photosensible ayant un diamhtre egal ou inferieur A 50 mm. 50  49. Procede
de formation d'images suivant la revendication 47, dans lequel limage
eloctrostatique est formee dens une partie de l'elment porteur d'image qui
a ete exposee A de la lumiere laser. 50. Procede de formation dimages
suivant la revendication 49, dans loquel l'image electrostatique est
developpee par un procede de devoloppement par inversion. 55 51. Procede de
formation d'images suivant la revendication 50, dans loquel les particules
de resine pouvant Otre charg6e positivement ont une capacite de charge
tribo-electrique de +100 pc/g A +600 pclg, un diambtre moyen des parti-
cules de 0,2 a 1,0 micrombtre et une forme spherique ou spheroTdale, avec
un rapport de l'axe long & laxe court 39~~~~~~~~~~~~~~~ 1||1111 |1  11 11|
EP 0 335 676 B1 de 1,0 a 1,02. 52. Procede de formation d'images suivant
'une quelconque des revendications 42 a 51, dans lequel les particules de
resine pouvant Otre chargee positivement comprennent une resine ayant une
moyenno pond6rale de poids mole- 



5       culaire de 100 000 A 200 000. 53. Procede de formation d'images
suivant 'une quelconque des revendications 42 a 52, dans loquel les
particules de resine pouvant Otre chargee positivement comprennent une
r6sine pouvant etre obtenue par polymerisation d'un monombre vinylique ou
d'un m6lange de monombres vinyliques choisis dans le groupe consistant on
m6thacrylate 10      de methyle, m6thacrylate de dimethylaminodthyle,
m6thacrylate de di6thylaminoethyle, m6thacrylate de
N-methyl-N-phenylaminoethyle, diethylamino6thylmethacrylamide,
dimethylaminoethylmethacrylamide, 4-vinylpy- ridine et 2-vinylpyridine. 54.
Proc6de de formation d'images suivant l'une quelconque des revendications
42 a 53, dans loquel le toner magn6- 16     tique pouvant etre charge
negativement a une moyenne en volume de diambtre des particules de 5 A 30
pm, une capacite de charge tribo-4lectrique de -8 pg a -20 pcIg ot une
resistivite volumique egale ou superieure A 1012, et comprend une resine
servant de liant, comprenant un polymbre ou copolymbre de type vinylique,
10 a 70 % en poids d'une matibre magnetique et un agent de reglage de
charge negative; 20         les particules de resine pouvant etre chargee
positivement ont une capacie de charge tribo-electrique de +100 juw/g A
+600 jc/g, un diambtre moyen de particules de 0,2 A 1,0 lim, une forme
spherique ou spherofdale ayant un rapport de l'axe long A 'axe court de 1,0
A 1,02 et une resistivit4 electrique de 108 a 1014 ohms.cm, ot comprennent
une resine de type vinylique ayant une moyenne ponderale de poids
moleculaire de 100 000 a 200 000; et 25         la silico hydrophobe on
poudre fine a une surface specifique BET de 70 A 300 m2/g et un degr4
hydrophobe de 30 a80, sur la base de I'essai de titrage au methanol. 55.
Procede de formation d'images suivant la revendication 54, dans loquel le
rapport de la quantite ajoutee de silice hydrophobe en poudre fine A la
quantite de particules de resine pouvant Atre chargee positivement a une
valour 30      de1:0,1 A1:60. 56. Utilisation d'un d~veloppateur suivant
l'une quelconque des revendications 1 A 32 dans un procede de formation
d'images suivant la revendication 33 ou la revendication 42. 35 40 45 50 55
40    


