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@ Apparatus, process for charging insulating toner particles.

@ An apparatus and process for electrostatically charging
insulating toner particles (24} to either a positive or negative
polarity, and an electrostatographic imaging system contain-
ing such apparatus. The apparatus includes a transporting
surface (12) and a charging surface (16) which are arranged
80 as to be in close proximity to one another in a charging
zone (19), the transporting surface (12) being arranged to
transport the particles through the charging zone (19) in
contract with the charging surface (16), and said surfaces
being electrically biased (20, 18) to predetermined potentials.
In one embodiment, the apparatus comprises a roller (12)
containing a coating (13} thereon, a toner supply (14}
containing therein uncharged insulating toner particles (24),
a charge injecting means (16), a voltage source (18) for said
charge injecting means, and a voltage source (20} for said
roller, wherein charges are injected from said charge inject-
ing means into the uncharged insulating toner particles
deposited on said roller, said injection being accomplished in
a charging zone (19) encompassed by said roller and said
charge injecting means.
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APPARATUS, PROCESS FOR CHARGING INSULATING TONER PARTICLES

This invention relates to an apparatus and process for

electrostatically charging insulating toner particles. The
invention is particularly, although not exclusively, concerned
with such an apparatus and process used in an

electrostatographic apparatus for the development of electrostatic
latent dimages.

The formation and development of electrostatographic images, and
more specifically xerographic images, is well known in the art as described {for
example in U. S. Patent 2,297,691. In one known method for causing the
development of such images, a developer composition comprised of toner
particles and carrier particles is cascaded over an image bearing member,
wherein the toner particles which are triboelectrically charged to a certain
polarity and magnitude deposit in regions of the imaging surface where there
is a preponderence of charge of opposite polarity. In another form of
development known as magnetic brush development, magnetic carriers are
employed, reference U. S. Patent 3,641,980, wherein magnetic forces are
employed for the purpose of causing toner particles to deposit on the imaging
member. In addition to providing for the superior development of solid image
areas, magnetic brush development systems are more compact than cascade
development systems, and do not depend on gravity for causing the toner
particles to deposit on the imaging member surface, a factor which allows
more freedom in locating the developer station. _

In developer mixtures used in conventional cascade development
systems, there is a triboelectric charging relationship between the toner
particles and the carrier particles, thus for example, the toner particles are
charged negatively, and the carrier particles are charged positively, accord-
ingly, positively and negatively charged images cannot easily be rendered
visible with the same developer. Also, the triboelectrie properties of the
toner composition while necessary for development can cause problems, for
example, uneven charging of the toner causes background deposits, as the

forces between the carrier and toner particles result in various threshold
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levels from toner particle to toner particle. Further, since the toner particles
retain their charge for extended periods of time, any toner that escapes the
development zone and enters into other parts of the electrostatographic
apparatus can cause mechanical problems. While magnetic brush development
overcomes some of the problems encountered with cascade development, it is
in some instances less efficient in that it requires triboelectrically charged
toners.

There has also been described in the prior art magnetic develop-
ment systems and materials wherein carrier particles are not utilized, that is,
one corhponent developer compositions. One such system is described in U. S.
Patent 2,846,333, which patent discloses the use of a megnetic brush to apply
{oner particles formed of magnetite and resin materials. One difficulty
encountered with this process is that the relatively high electrical con-
ductivity of the toner particles renders electrostatie transfer rather difficult.
Also there is described in U. S. 3,909,258 electrostatic development utilizing
magnetic brush and no carrier particles. The developing composition used in
such systems is comprised of toner particles, reference U.S. 3,639,245. One
disadvantage of such a toner composition is that it does not transfer
efficiently from & photoconduective substrate to plain bond paper.

Most single component development systems control background
deposition with magnetie forces, and as such forces are generally weaker than
electrostatic forces, background development from single component systems
is typically inferior to electrc;stéti;: systems employing two component
developer compositions. Additionally, many single component development
systems use conductive toner charged by induction, however, conductive toner
usually requires special papers and the like.

The utilization of insulating toner particles is thus important for
background eontrol, and also such particles can be transferred rather
efficiently and effectively from a photoresponsive surface to plain paper.
While many different suitable methods are known for charging toner particles,
there continues to be a need for an effective simple method for charging
insulative toner particles, to a desired charge magnitude and a desired pesitive
or negative charge polarity. '

Other development methods include powder cloud development as
described in U. S. Patent 2,217,776 and touchdown development as described in
U. S. Patent 3,166,432. In the '432 patent there is -disclosed the use of a
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conductive one component developer (toner and no carrier particles) for
developing electrostatic charge patterns by bringing a conductive
support member containing a layer of conductive toner partiecles into
contract with the charge pattern. The toner particles are held to the
support member primarily by Vander Waals forces, and the conductive
support is maintained at a biased potential dubing development.

The present invention is intended to provide an apparatus and
process for charging insulative toner particles to either a positive
polarity or a negative polarity.

According to one aspect of the invention, there is provided an
apparatus for electrostatically charging insulating toner particles
comprising a transporting surface and a charging surface whkich are
arranged so as to be in close proximity to one another in a charging
zone, the +transporting surface being arranged to transport the
particles through the charging 2zone in contact with the charging
surface, and said surfaces being electrically biased to predetermined
potentials.

According to another aspect of the invention, there is provided
a process for electrostatically charging insulating toner particles
comprising arranging a transporting surface and a charging surface to
be in close proximity to one another in a charging zone, transporting
the particles on the transporting surface through the charging zone in
contact with the charging surface, and electrically biasing said
surfaces to predetermined potentials.

The apparatus and process of the invention has the advantage
that it provides a process for charging insulative toner particles
while simultaneously controlling background development, and providing
for the efficient and effective transfer of such toner particles from an
image bearing surface to plain paper.

In one embodiment, the present invention is directed to an
improved apparatus for charging uncharged insulating toner particles,
which apparatus comprises in operative relationship a roller means
contining a coating theron, a toner supply means containing therein
uncharged insulating toner particles, a charge injecting means, a
voltage source means for the charge 1injecting means, and a
voltage source means for the roller means, wherein charges are
injected from the charge injecting means into the uncharged

insulating toner particles deposited on the roller means, the
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injection being accomplished in a charging zone encompassed by the roller
means and the charge injecting means.

In another embodiment the present invention is directed to a
process for charging insulating uncharged toner particles contained on a roller
means, to a positive or negative polarity by injecting the appropriate charges
thereon, or therein from charges originating from a charge injecting electrode
means which contacts toner particles contained in a zone between the roller
means and the electrode means, the polarity of the charges contained on the
insulating toner particles being dependent on the polarity of the charges
supplied to the charging electrode by a voltage source means. The thus
charged insulating toner particles can be employed in electrostatographie
imaging systems, particularly xerographic imaging systems. Accordingly, in
accordance with the process of the present invention and the apparatus
thereof, toner particles can be charged to the desired polarity without the
utilization of carrier particles as is customarily practiced in the prior art.

In accordance with another feature of the present invention, there
is provided an improved electrostatographic imaging apparatus comprising &
charging means, an imaging means, a development means, a transfer means, &
fusing means, an opfional cleaning means and a fixing means, the improvement
residing in the development means which comprise in operative relationship a
roller means, containing a coating thereon, a toner supply means containing
therein uncharged insulating toner particles, a charge injecting means, a

. voltage source means, for said charge injecting means, a voltage source means
for said roller means, wherein charges are injected from said charge injecting
means into the uncharged insulating toner particles deposited on said roller
means, said injection accomplished in & charging zone encompassed by said
roller means and said charge injecting means, and wherein the resulting

charged insulating toner particles are deposited on an imaging member.
The present invention and verious alternative embodiments thereof

will now be described with reference to the Figures wherein:

Figure 1 is an’ elevational view illustrating the development
apparatus and development process of the present invention.

Figure 2 illustrates the use of the apparatus and process of the

present invention in a conventional electrostatographic imaging system.
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Nlustrated in Figure 1 is the apparatus and process of the preseht
invention generally designated 7 comprising an imaging member means 10, a
roller means 12, containing thereon coating 13, toner supply reservoir means 14,
containing therein uncharged insulating toner particles 24, a charging
eleetrode means 16, a pressure blade means 17, a voltage source means 18, a
voltage source means 20, and charging zone 18. The uncharged insulating toner
particles 24 are metered onto the roller means 12 as the roll moves in the
direction illustrated by the arrow, the amount of toner particles being
deposited on said roll dependent primarily on the spacing between the toner
supply reservoir 14 and roller 12. The toner supply reservoir thus functions
sibmilar to a doctor blade and is maintained at a specific angle and at a
sufficient pressure so as to provide uncharged insulating toner particles on the
roller means 12 in a thickness of from about 12 to about 50 microns,, and
preferably from about 12 to about ' 25 microns, or preferably about 1 layer of
toner particles. The insulating toner particles are adhered to the roller means
12 by electrostatie attraction forces, the roller being caused to rotate by a
motor not shown. As the insulating toner particles 24 migrate on the roller
means 12, they eventually contact the charge injecting electrode means 16 in a
charging zone 19 wherein charges of a positive polarity as illustrated, or a
negative polarity not illustrated, are injected into the toner particles;
accordingly, the toner particles exiting from the charging zone 19 contain
thereon positive charges 24'. The charging electrode means 16 is self-spaced
from the roller means 12 by the toner particles situated therebetween, and the
voltage source, 18, VC’ supplies the charge to the electrode 16, which charge in ’
the embodiment shown is of a positive polarity. The positively charged toner
particles continue to migrate on the roller means 12, until they contact the
latent image contained on th;e imaging member means 10, wherein they are
electrostatically attracted to the image, causing development. Unused
charged toner particles are returned to the toner supply reservoir 14 on the
roller means 12 as shown. The doctor blade 17 provides sufficient pressure to
the imaging member means:10 so as to cause said imaging member means to be
in constant contact with the charged insulating toner particles as shown.
Voltage, 20, VB’ also assists in providing for attraction between the charged
toner particles and the image contained on the imaging member 10.

An important feature of the present invention resides in the

charging electrode means 16, which electrode injects positive charges, or
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negative charges into the insulating toner pearticles 24 contained on the roller
means 12. The polarity of the charge, and the magnitude of charge injected is
controlled by the voltage source VC 18, thus if a positive polarity is desired on
the toner particles, a positive voltage source is applied to the injecting
contact means 16, while if a negative polarity is desired on the insulating toner
particles, a negative voltage VC is applied to the charging electrode means 16.
Charges of the appropriate polarity and magnitude sare injected into and
accepted by the insulating toner particles as a result of the contact between
such particles and the injecting electrode means 16, which is self-spaced from
the roller means 12 by the insulating toner particles situated in the charging
zone 18. As indicated herein, generally only one layer of toner particles is
contained on the roller means 12, although less or more than bne layer of toner
particles can be present on roller 12, however, if several layers of uncharged
toner particles are contained on the roller means 12, difficulties can be
encountered in completely charging all the layers of toner particles, since the
charge being injected by the electrode 16 cannot usually penetrate more than a
few layers of toner particles. The resulting charged insulating toner particles
can easily be transferred to plain bond paper subseguent to development as
contrasted with conductive toner particles which contain conducting agents
therein, and are very difficult to transfer to plain bond paper.

The roller means 12 is comprised of a core which can be hollow or
solid and is comprised of numerous known suitable materials including for
example, aluminum, steel, iron, polymeric materials, and the like, providing
they are of sufficient strength to be operable in the system, with the preferred
core material being aluminum. Generally, this roll has a diameter of from
about 2.5 cm to about 7.5 cm and preferably has a diameter of from 2.5 cm to
5.0 cm. This roll can be of a larger or small diameter providing it accom-
plishes the objectives of the present invention.

The roller means 12 contains thereon a resistive textured coating
layer 13 such as aluminized Mylar overcoated with carbon black, Krylon ultra
flat black paint, commercially available as Krylon 1602, and vearious other
similar resistive materials. The thickness of the coating can vary over a wide

range and is dependent on many factors including economicgal considerations,
P y

however, generally the thickness of this coating is from about 2.5 to about
125 microns;preferably is from about 25 to about 75 microns. While it is
not desired to be limited by theory, it is believed that the coating assists in
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increasing the efficiency of charge injection from the charge injecting
electrode 16, in that for example, negative charges, which would tend to
neutralize the positive charges of the charged toner particles contained on the
charging roll 12 are prevented from being attracted to the positively charged
toner particles. Similarly, when a negative charge is injected into the
insulating toner particles, a corresponding positive charge results on the roller
means 12, and it is desired to prevent such a charge from migrating to the
negatively charged toner particles.

The amount of charge applied to the uncharged insulating toner
particles is primarily dependent on the voltage source 18 VC’ which charge
generally ranges from about 100 volts to about 500 volts, and preferatly from
about 200 volts to about 300 volts when a positive polarity is desired on the
insulating uncharged toner particles. When a negative polarity is desired on
the uncharged insulating toner particles, the voltage VC 18 is from about a -100
volts to about a -500 volts, and preferably from about a ~200 volts to about a
-300 volts. ) '

The charge injected into the uncharged toner particles is not only
dependent on the voltage source 18 VC but on 8 number of other factors
including for example, the number of layers of particles charged, the material
utilized as coating 13, and the like. However, generally the uncharged toner
perticles acquire a charge of from about 10 miecrocoulombs per gram to gbout
35 microcoulombs per gram, and preferably from about 10 microcoulombs per
gram to about 20 microcoulombs per gram. Such toner particles are thus of
sufficient conductivity so as to be attracted to the image contained on the
imaging member means 10, but yet sufficiently insulating in order that they
may be easily transferable to plain bond paper.

The voltage source 20, VB’ which is primarily employed for
background control in the image areas in that it prevents deposition of the
charged insulating toner particles in the background areas ranges from about
-75 volts to about -200 volts and preferably ranges from about -75 volts to
about -150 volts. ‘

The injecting electrode means 16 can be comprised of various
suitable materials providing it is capable of accepting charge from the voltage
source 18 VC’ and further, such electrode means 16 should be comprised of a
material that will enable the injection of positive or negative charges from the

injecting source means 16 into the uncharged insulating toner particles in
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accordance with the features of the present invention. Generally, the
injecting or charging electrode can be comprised of metallic substances such
as aluminum, steel, iron and the like, with aluminum being preferred. The
charging electrode means 16 is usually not maintained in & fixed position,
rather it generally contains thereon a foam backing which is not shown, so as
to allow it to contact the roller means 12, which contact is usually prevented
by the layer of insulating uncharged toner particles contained between the
charge injecting means 16 and the roller means 12. Thus, the charging
electrode means 16 is self-spaced from the roller means 12, such self-spacing
being dependent on the number of layers of toner particles contained in the
charging zone 18. The length of the charging zone 19 can vary providing the
objectives of the present invention are accomplished, generaily however, this
length is from about 5 millimeters to about 30 millimeters, and preferably
from about 10 millimeters to about 20 millimeters.

The direction of movement of the roller means 12 and the imaging
member means 10 can be as shown, that is, in the same direction, or in &
direction opposite to each other, that is, roller 12 can move in the direction
opposite to that of the direction of movement of imaging member means 10.
Generally, roller means 12 is moving at a rate of speed that is faster than the
rate of speed of movement of the imaging member means 10, thus the speed
ratio of the charging roll 12 to the imaging member means 10 varies from about
4 to about 1 and is preferably from sbout 2 to about 3. Accordingly thus, in
this embodiment, the roller 12 is moving at a higher speed (4) than the speed of
the imaging member means 10. )

The pressure blade 17 can be comprised of numerous suitable
materials including plasties, nylon, steel, aluminum and the like with the force
being exerted by such blade being of sufficient value so as to maintain the
imaging member 10 in contact with the charged insulating toner particles, such
force ranging generally from about 0.05 to about 0.5 Kg. c:m"l and preferably

from about 0.09 to about 0.18 Kg. en”l.
The process and-apparatus of the present invention can be utilized

in various imaging systems including electrostatic latent imaging systems as
shown for example in Figure 2. In Figure 2 there is illustrated a xerographic
imaging system employing &n imaging member 1, which corresponds to the
imaging member 10 of Figure 1. In this embodiment of the present invention

the imaging member 1 can be comprised of a substrate, overcoated with a
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transport layer containihg N,N,N',N'-tetraphenyl-{l,I'-biphenyl] 4-4'-diamine,
or similar diamines dispersed in a polycarbonate, which in turn is overcoated
with a generating layer of trigonal selenium. Imaging member 1 moves in the
direction of arrow 27 to advance successive portions of the imaging member
sequentially through the various processing stations disposed about the path of
movement thereof. The imaging member is entrained about a sheet-stripping
roller 28, tensioning means 29, and drive roller 30. Tensioning means 29
includes a roller 31 having flanges on opposite sides thereof to define a [Séth
through which member 1 moves, with roller 31 being mounted on each end of
guldes attached to springs 22. Springs 22 are tensioned such that rcIer 31 presses
against the imaging belt member 1. In this manner, member 1 is pieced under
the desired tension. The level of tension is relatively low permitting member 1
to be easily deformed. With continued reference to Figure 2, drive roller 30 is
" mounted rotatably and in engagement with member 1. Motor 33 rotates roller
30 to advance member 1 in the direction of arrow 27. Roller 30 is coupled to
motor 33 by suitable means such as a belt drive. Sheet-stripping roller 28 is
freely rotatable so as to readily permit member 1 to move in the direction of
arrow 27 with a minimum of friction.

Initially, a portion of imaging member 1 passes through charging
station H. At charging station H, a corona generating device, indicated
generally by the reference numeral 34, charges the photoconductive surface of
imaging member 1 to a relatively high, substantially uniform potential.

The charged portion of the photoconductive surface is then
advanced thrbugh exposure station I. An original document 35 is positioned
face down upon transparent platen 36. Lamps 37 flash light rays onto original
document 35, and the light rays reflected from original document 35 are
transmitted through lens 38 forming a light image thereof. Lens 38 focuses -
the light image onto the charged portion of the photoconductive- surface to
selectively dissipate the charge thereon. This records an electrostatic latent
image on the photoconductive surface which corresponds to the informational
areas contained within original document 35.

Thereafter, imaging member 1 advances the electrostatic latent
image recorded thereon to station J wherein it is contacted with positively
charged insulating toner particles 24', station J including a roller means 12,
coating 13, a charging injecting means 16, a toner supply reservoir 14, pressure
bladel7, charging zone 19, and insulating toner particles 24. The details of the
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charging of the toner particles and deposition thereon on the imaging member
are illustrated with reference to Figure 1.

Imeging member 1 then advances the toner powder image to
transfer station K. At transfer station K, a sheet of support material 44 is
moved into contact with the toner powder image. The sheet of support
material 44 is advanced to transfer station K by a sheet feeing apparatus (not
shown). Preferably, the sheet feeding apparatus includes a feed roll contacting
the uppérmo'st sheet of a stack of sheets. The feed roll rotates so as to
advance the uppermost sheet from the stack into & chute, which chute directs
the advancing sheet of support material into contact with the photoconductive
surface of member 1 in a timed sequence in order that the toner powder image
developed thereon contacts the advancing sheet of support material at
transfer station K.

Transfer station K includes a corona generating device 46 which
sprays ions onto the bécks,ide of sheet 44, allowing for the attraction of the
toner powder image from the photoconductive surface to sheet 44. After
transfer, sheet 44 moves in the direction of arrow 48 onto a conveyor (not
shown) which advances sheet 44 to fusing station L.

Fusing station L includes a fuser assembly, indicated generally by
the reference numeral 50, which permanently affixes the transferred toner
powder image to sheet 44. Preferably, fuser assembly 50 includes a heated
fuser roller 52 and a back-up roller 54. Sheet 44 passes between fuser roller
52 and back-up roller 54 with the toner powder image contacting fuser roller
52. In this manner, the toner powder image is permanently affixed to sheet
44, After fuéing, a chute guides the advancing sheet 44 to a catch tray for
subsequent removal from the printing machine.

' Invariably, after the sheet of support material is separated from
the photoconductive surface of imaging member 1 some residual particles
remain adhering thereto.' These residual particles are removed from the
-photoeconductive surface at cleaning station M. Cleaning station L includes &
rotatably mounted fibrous:brush 56 in contact with the photoconductive
surface. The particles are cleaned from the photoconductive surface by the
- rotation of brush 56 in contact therewith. Subsequent to cleaning, a discharge
lamp (not shown) floods photoconductive surface 12 with light to dissipate any
residual electrostatic charge remainir}g thereon prior to the charging thereof

for the next successive imaging cycle.
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It is believed that the foregoing descriptioh is sufficient for
purposes of the present invention to illustrate the general operation of an
electrophotographic printing machine incorporating the features of the present
invention therein.

Niustrative examples of the imaging member 1 or 10 include
inorganic and organic photoresponsive materials such as amorphous selenium,
selenium alloys, including alloys of selenium-tellurium, selenium arsenie,
selenium antimony, selenium-tellurium-arsenie, cadmium sulfide, zinc oxide,
polyvinylcarbazole, layered organic photoreceptors, such as those containing as
an injecting contact, carbon dispersed in a polymer, overcoated with a
transport layer, which in turn is overcoated with a genereting layer, and
finally an overcoating of an insulating organic resin, reference U.S. Patent
4,251,612, overcoated layers comprised of a substrate, a charge transport layer,
and a charge generating layer, reference U.S. Patent 4,265,990 and the like.

Other organie photoreceptor materials include, 4-dimethyl-
aminobenzylidene, benzhydrazide; 2-benzylidene-amino-carbazole, 4-dimethyl-
amino-benzylidene, 2-benzylidene-amino-carbazole, (2-nitro-benzylidene)-p-
bromo-aniline; 2,4-diphenyl quinazolihe; 1,2,4-triazine; 1,5-diphenyl-3-methyl
pyrazoline 2-(4'-dimethyl-amino phenyl)benzoxazole; 3-amino-carbazole; poly-
vinylcarbazole—trinitro—fluorenone charge transfer complexes; phthalo-
cyanines, mixtures thereof, and the like. Generally, positively charged toner
compositions are employed when the photoreceptor is charged negatively as is
the situaticn with mot organic photoreceptors, while negatively charged toner
particles are employed when the photoreceptor'is charged positively, as is the
situation with most inorganic photoreceptors such as selenium.

Nustrative examples of insulating toner resin materials that can be
utilized include for example polyamides, epoxies, polyurethanes, vinyl resins
and polymeric esterification products of a dicarboxylic acid and adiol c¢om-
prising a diphenol. Various suitable vinyl resins can be employed in the toners
of the present system including homopolymers or copolymers of two or more
vinyl monomers. Typical of such vinyl monomeric units include: styrene, p-
chlorostyrene vinyl naphthalene, ethylenically unsaturated mono-olefins such
as ethylene, propylene, butylene, isobutylene and the like; vinyl esters such as
vinyl chloride, vinyl bromide, vinyl fluoride, vinyl acetate, vinyl propionate,
vinyl benzoate, vinyl butyrate and the like; esters of alphamethylene aliphatie
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monoearboxylic acids such asmethyl acrylate, ethyl' arylate, n-butylacrylate,
isobutyl arylate, dodecyl acrylate, n-octyl acrylate, 2-chloroethyl acrylte,
phenyl acrylate, methylalphachloroacrylate, methyl metharylate, ethyl
metharylate, butyl methacrylate and the like; acrylonitrile, methacrylonitrile,
acrylamide, vinyl ethers such as viﬂyl methyl ether, vinyl isobutyl ether, vinyl
ethyl ether, and the like; vinyl ketones such as vinyl methyl ketone, vinyl hexyl
ketone, methyl isopropenyl ketone and the like; vinylidene halides such as
vinylidene chloride, vinylidene chlorofluoride and the like; and N-vinyl indole,
N-vinyl pyrrolidene and the like; and mixtures thereof.. '

Generally toner resins containing a relatively high percentage of
styrene are preferred since greater image definition and density is usually
obtained with their use. The styrene resin employed may be a homopolymer of
styrene or styrene homologs of copolymers of styrene with other monomeric
groups containing & single methylene group attached to a carbon atom by a
double bond. Any of the above typical monomeric units may be copolymerized
with styrene by addition polymerization. Styrene resins may also be formed by
the polymerization of mixtures of two or more unsaturated monomerie
materials with a styrene monomer. The addition polymerization technique
employed embraces known polymerization techniques such as free radical,
anionic and cationic polymerization processes. Any of these vinyl resins may
he blended with one or more resins if desired, preferably other vinyl resins
which insure good triboelectric properties and uniform resistance agai—n—st
physical degradation. However, non-vinyl type thermoplastic resins may also
be employed including resin modified phenolformaldehyde resins, oilmodified
" epoxy resins, polyurethane resins, cellulosiec resins, polyether resins and
mixtures thereof.

;:’also esterification products of a dicarboxylic acid and a diol
comprising a diphenol may be used as a preferred resin material for the toner
composition of the present invention. These materials are illustrated in U.S.
3,655,374, the disclosure of which is totally incorporated herein by reference,
the diphenol reactant being “of the formula as shown in column 4, beginning at
line 5 of this patent and the dicarboxylic acid being of the formula as shown in
column 6 of the above patent.

Optimum electrophotographic resins result from styrene butyl-
methacrylate copolymers, styrene vinyl toluene copolymers, styrene acrylate,

copolymers, polyester resins, predominantly styrene or polystyrene based
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resins as generally described ‘in U.S. Reissue 24,136 and polystyrene blends as
described in U.S. 2,788,288.

The toner resin particles can vary in diameter, but generally range
from about 5 microns to about 30 microns, and preferably from about 10
microns to about 20 microns. The toner resin is present in an amount so that
the total of all ingredients total about 100 percent, thus when 5 percent by
weight of an alkyl pyridinium compound is present and 10 percent by weight of
pigment such as carbon black is present, about 85 percent by weight of resin
material is used.

Various suitable pigments or dyes may be employed as the colorant
for the toner particles, such materials being well known, and including for
example, carbon black,nigrosine dye, aniline blue, calco oilblude, chrome
yellow, ultramarine blue, DuPont oil red, methylene blue chloride, phthalo-
cyanine blue and mixtures thereof. The pigment or dye should be present in
sufficient quantity to render it highly colored so that it will form a clearly
wisible image on the recording member. For example, where conventional
xerographic copies of documents are desired, the toner may comprise a black
pigment such as carbon black or a black dye such as amaplast black dye
available from the National Aniline Produets Ine. Preferably the pigment is
employed in various amounts from about 3 percent to about 20 percent by
weight based on the total weight of toner, however, if the toner colorant
employed is a dye, substantially smaller quantities may be used.

Additionally, the toner resin may contain a magnetic material,
such as the magnetite Mapico Black, as a substitute for the colorant, or in
addition thereto, thereby resulting in a magnetic toner. Generally, the
magnetite is present in an amount of from about 40 percent by weight to about
80 percent by weight, and preferably from about 50 percent by weight to about
70 percent by weight.

In another feature of the present invention, the insulating toner
particles can contain charge enhancing additives, such as quaternary ammonim
compounds, alkyl pyridiniufn compounds, like eetyl pyridinium chloride, and
the like. The charge enhancing additives, which are present in an amount of
from about 0.5 percent by weight to about 10 percent by weight, generally
impart a positive charge to the toner resin, and thus are primarily useful only
in those situations where the toner particles are being positively charged by
the injecting electrode.
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Other modifications of the p'resent invention will occur to those
skilled in the art upon a reading of the present disclosure. These are intended
to be encompassed within the scope of the present invention. Thus also
envisioned within the scope of the present invention is a process and apparatus
for charging insulating toner particles comprised in operative relationship of
means for transporting insulating toner particles, and a means for injecting
charges into the insulating toner particles, the means for transporting, and the
means for injecting being charged to a predetermined potential. Subsequently
the charged toner particles can be deposited on a flexible or rigid imaging
member contained in an electrostatographie imaging device, as illustrated

Lerein.
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Claims:

1. Apparatus for electrostatically charging insulating Loner
particles (24) comprising a transporting surface (12) and a charging surface
(16) which are arranged so as Lo be in close proximily to one another in a
charging zone (19), the transporting surface (12) being arranged to transporl
the particles through the charging zone (19) in contact with the charging
surface (16), and said surfaces being eleclrically biased (20, 18) to
predetermined polentials.

2. The apparatus of Claim 1l wherein said transporting surface
(12) is the surface of a roller.

3. The apparatus of Claim2 wherein the roller surface is
textured.

4. The apparatus of any one of Claims 1 Lo 3 wherein said roller
has an electrically resistive coating (13).

5. The apparatus of Claim 4 wherein said coating is a Krylon
ultra flat black paint.

6. The apparatus of any one of Claims 1 to 5 wherein the
potential (Ve) applied Lo the charging surface is beltween 100 and 500 volts.

7. An electrostalographic apparalus including the charging
apparatus of any one of Claims 1 Lo 6, and including an imaging surface (1 or
10) for carrying an electrostatic latent image into contract with said charged

Loner pariicles (lel) on the transporting surface, whereby ithe Loner parlicles
develop the lalent image.
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8. The apparalus of Claim 7 wherein the imaging member (10) .
comprises a subsiratle, overcoated with a charge transport layer, which is in

Lurn overcoaled with a charge generaling layer.

9. Process for elecirostatlically charging insulating toner
particles comprising arranging a Lransporting surface (12) and a charging
surface (16) io be in close proximily Lo one another in a charging zone (19),
transporting the particles on the transporting surface lhrough the charging
zone in contact with the charging surface, and electrically biasing (18, 20) said

surfaces to predelermined polentials.

10. An electrostatographic process including eleclrostatically
charging insulating toner particles by the process of Claim 9, and bringing an
imaging surface (1 or 10) carrying an electroslatic lalenl image into contact
with the changed Loner parlicles (241) on the transporting surface, whereby

the toner particles develop the latest image.



0071465

1/2




0071465

2/ 2




	bibliography
	description
	claims
	drawings

