
EP 0 252 735 B1 Description Background of the Invention 5     This
invention relates generally to a method of high resolution electrostatic
transfer of a high density image to a nonporous, nonabsorbent receiving
surface. In its preferred forms, it provides a method of creating a latent
image on an electrostatically imageable surface to form a permanent master,
e.g. using a liquid or dry film photoresist, so that the permanent master
may be repeatedly used to produce high resolution and high density images
on printed circuit boards. The permanent master may be repeatedly 10  used
to produce high resolution and high density images on receiving surfaces,
such as printed circuit boards. The production of conductive wiring
patterns on an insulating substrate employing a dry film resist by use of
photoimaging and other techniques to produce a printed circuit board
typically employs a five step process. Regardless of whether a tenting
method or a hole-plugging method is employed, the five distinct 15  steps
have included laminating or coating a photosensitive dry film resist on at
least one conductive surface of an insulating substrate, forming a wiring
pattern on the dry film resist by use of artwork or a phototool and
exposing the dry film resist to actinic radiation through the transparent
areas of the phototool, developing the circuit board by removing the
unexposed portions of the negative working dry film resist, etching the
conductive substrate from the circuit board In all non-imaged areas not
beneath the desired conductive wiring pattern which is still covered with
the dry film resist, and finally stripping or removing the dry film resist
covering the desired wiring pattern from the non-etched portions of the
conductive substrate. This five step process must be repeated for each
circuit board produced. During the exposure step in the standard dry film
process, sufficient radiation exposure levels and exposure times are
desired to produce straight sidewalls in the dry film resist that are the
result of a pattern 25  of the cross-linking of polymers in the dry film.
These straight sidewalls should be normal to the conductor surface.
Practically, however, in the standard negative working dry film photoresist
print and etch process either underexposure occurs, producing a sidewall
edge that undercuts the desired resist pattern, or overexposure occurs,
producing a sidewall edge in the dry film photoresist that increases the
width of the dry film photoresist at the base of the resist and the surface
of the conductor causing a foot. Both of these 30  conditions vary the
width of the ultimate conductive pattern from that which is desired, beyond
the planned and engineered tolerance or overage of the line widths in the
conductor surface. The development step during this process ideally should
develop away the unexposed negative working dry film resist to produce an
edge in the dry film resist on the conductor surface that is equal in width
tothe pattern on the phototool and normal to the conductor surface.
Practically, however, either underdevelopment 36  or overdevelopment of the
dry film photoresist occurs. Underdevelopment produes a buildup of resist
residue in the sidewall zone or developed channels that is sloped toward
the adjacent sidewall resulting in smaller spaces between the adjacent
lines than is desired. When overdevelopment occurs the unexposed film
resist edge is undercut, producing larger than desired spacing between
adjacent lines. Additionally, there is the potential for some rounding at
the top of the resist surface sidewall edges. 40   This inability to
accurately reproduce the phototool in the dry film resist affects the fine
line resolution and reproduction characteristics of the reproduced circuit
pattern. As circuit boards have become more complex and stacking of
multiple boards has become prevalent, the heed for higher density, finer
resolution circuit patterns has evolved. Resolution has been viewed as the
ability to reliably produce the smallest line and space between adjacent
lines that can be reliably carried through the aforementioned five step 45
processing. The thinness or smallness of the lines that can survive
development and the narrowness of the gap or space between the adjacent
lines in the circuit pattern have led to fine line resolution and
reproduction standards in the printed circuit board industry calling for
about 3.1 mil (78.7 [err]) line and space dimensions or the development of
about 6.3 line pairs per millimeter. These standards are used to define the
desired density of the circuit board. 50     The attempt to apply the
principles of xerography to transfer developed electrostatic latent images
from a photoconductor's electrostatically imaged surface to a receiver
surface with high resolution and high density images has encountered
difficulty. The major source of this difficulty stems from the fact that
circuit boards consist of a nonporous or nonabsorbent substrate, such as
metal, like copper, or a plastic, like the polyester film sold under the
tradename of MYLAR. This nonporous and nonabsorbent receiving surface 55
causes the image being transferred, especially when attempted with a liquid
toner, to become distorted or "squished". 



Xerographic techniques solved the problem of transferring an image to
absorbent receiving surfaces, such as paper, by transferring the images
formed by toner particles across a gap. The gap has either been 2    EP 0
252 735 B1 an air or a combination air-liquid gap. Attempts to translate
this gap transfer technology to nonporous substrates, however, resulted in
image "squish" and the realization that the gap space and the voltage must
, be carefully controlled to produce an acceptable transferred toner image
with the proper resolution and density. If the voltage and the gap space or
distance between the photoconductor or the electrostatically imageable
surface and the conductive receiving surface are not carefully controlled,
electrical arcing across the gap will occur. This can cause pin-holes in
the transferred toner image by permanently damaging the electrostatically
imageable surface. This is especially significant in print and etch
applications used to manufacture printed circuit boards. Also, it has been
found with nonporous receiving substrates that both the photoconductor or
electrostati- 10  cally imageable surface and the receiving conductive
surface must be stationary at the point of transfer of the toner image to
achieve a transferred image of high resolution An additional problem is
presented in transferring the developed latent image electrostatically to a
nonabsorbent substrate, such as copper. The metal or copper surface forming
the conductive, receiving surface, as well as the electrostatically
imageable surface, is uneven so that the spacing between the 15
electrostatically imageable surface and the conductive receiving surface
must be sufficient to avoid contact between the uneven surfaces of the
photoconductor and the conductive receiving surface. An example of the
prior art is given in GB-A-2 147 460 Summary of the Invention 20 The
present invention provides a method of making a transfer of a developed
electrostatic latent image from an electrostatically imageable surface
across a liquid-filled gap to a nonabsorbent receiving surface This method
can be used to produce multiple printed circuit boards with a desired
conductive pattern from a single persistent latent image. The
electrostatically imageable surface may be either a photoconductor or 25  a
permanent master and the receiving surface is preferably, but not
exclusively, a conductive, nonabsor- bent, and nonporous receiving surface
of the type used to produce multiple printed circuit boards with a desired
conductive pattern. The permanent master does not have the uncross-liked
areas of the photosen- sitive material dissolved away to obtain the
dielectric contrast necessary to effect the image transfer.' More
specifically the present invention provides a method of fabricating a toned
pattern on an isolated 30  nonabsorbent receiving surface, comprising the
steps of: (a) establishing a charged electrostatic latent image area on an
electrostatically imageable surface;  , (b) developing the electrostatic
latent image area by applying to the electrostatically imageable surface
charged toner particles suspended in a liquid comprised at least partially
of a nonpolar insulating solvent to form a first liquid layer with a first
liquid surface, the charged toner particles being directed to the 35
latent image area of the electrostatically imageable surface to form a
developed latent image; (c) applying to the receiving surface a liquid
comprised at least partially of a nonpolar insulating solvent to form a
second liquid layer with a second liquid surface; (d) establishing an
electric field between the electrostatically imageable surface and the
receiving surface; 40    (e) placing the receiving surface adjacent to the
electrostatically imageable surface so that a gap is maintained
therebetween and the first liquid surface contacts the second liquid
surface to create a liquid transfer medium across the gap; (f) transferring
the developed latent image from the electrostatically imageable surface at
a point of transfer through the liquid to the receiving surface to form a
transferred toner particle image in an 45    imaged area and define
non-imaged areas where toner particles are absent; (g) maintaining the gap
during transfer of the developed latent image between the electrostatically
imageable surface and the receiving surface at the point of transfer in the
range from about 1 mil (25.4 [err]) to about 20 mils (508 [err]); and (h)
fusing the transferred toner particle image to the receiving surface. 



50     Features of the preferred forms of the Invention include: (i)
non-contact high resolution electrostatic transfer of a developed high
density electrostatic latent image directly to a non-porous and
nonabsorbent substrate; (ii) the use of a dry film resist that serves as a
permanent and reuseable master; (iii) use with a photoconductor or a
permanent master as the electrostatically imageable surface; 55    (iv)
permitting the latent image and the transferred image to be capable of
resolving about 3.1 mil (78.7 [err] line and space; (v) use of a permanent
master that can be used to produce multiple copies of the desired resist
pattern on a conductive substrate in preparation for etching to produce the
conductive circuit wiring pattem on 3    EP 0 252 735 B1 printed circuit
boards; (vi) the quality of the image density, the thickness or height of
the toner particles forming the image and the thickness of the layer of
liquid serving as the transfer medium in the gap between the electrostati-
cally imaged surface and the conductive receiving surface are controlled by
the spacing of the gap and 5 the voltage applied to create the electric
field between the electrostatically imageable surface and the conductive
receiving surface; (vii) the conductive backing material or the substrate
supporting the electrostatically imageable surface is electrically grounded
and the conductive receiving surface is electrically isolated from ground;
(viii) the developed latent image is transferred directly from the
electrostatically imageable surface to the 10    conductive receiving
surface through a nonconductive dielectric insulating fluid by the
migration of the individual toner particles comprising the toned image
through the liquid to the conductive receiving surface; (ix) the distance
or spacing of the gap between the. electrostatically imageable surface and
the conductive receiving surface is between about 1 mil (25.4 [err]) and
about 20 mils (508 [err]) and the 15    distance is maintained by the use
between the two surfaces of spacer means which are electrically isolated
from ground; (x) conventional photoconductors or permanent, masters may be
used as the electrostatically imageable surface to produce large quantities
of printed circuit boards by eliminating the need for a dry film or liquid
photoresist for each circuit board copy; (xi) the transfer of the
electrostatic latent image to the conductive receiving surface is
accomplished by directly applying D.C. voltage to the conductive receiving
surface, rather than corona charging; (xii) with a photoconductor used as
the electrostatically imageable surface, an additional exposure is required
to produce each additional latent image: (xiii) the difference in
conductivity of the dry film photoresist between the imaged and non-imaged
areas 25    on the master is employed to form a persistent electrostatic
latent image; and (xiv) with a permanent master used as the
electrostatically imageable surface, the electrostatic latent image on the
electrostatically imageable surface is persistent and reusable as a master
to produce large quantiies of printed circuit boards without the need to
expose the dry film or liquid photoresist for each circuit board copy. 30
It is an advantage achieveable by the present invention that high
resolution transfer of the toner particles forming the developed latent
image is obtained on the conductive receiving surface without image
distortion. It is another advantage achieveable by the invention that there
is no damage or abrasion to the electrostatically imageable surface during
the process so that the surface may be continually reused. 35    It is
still another advantage achieveable by the invention that high resolution
transfer is achieved because there is no contact between the developed
toner particles on the electrostatically imageable surface and the
conductive receiving surface. It is yet another advantage achieveable by
the invention that the power requirements can be reduced to accomplish the
electrostatic transfer because of the use of direct applied voltage, rather
than corona 40 charging which causes air ionization. It is still another
advantage achieveable by the invention that a faster and lower cost method
of making 



printed circuit boards is achieved because of the elimination of the
repeated exposure and development steps required of dry film or liquid
photoresists for each circuit board. Other preferred features of the
invention are hereinafter set out in claims 2-38. 45 Brief Description of
the Drawings FIGURE 1 is a diagrammatic illustration of the prior art print
and etch printed circuit board fabrication steps; and 50    FIGURE 2 is a
diagrammatic illustration of a preferred process of the present invention
employing a permanent master that is reusable to produce multiple copies of
a desired conductive wiring pattern on an insulating dielectric layer by
the migration of charged toner particles from the master across a liquid-
filled gap to a conductive receiving surface. 55 Detailed Description of
the Preferred Embodiment FIGURE 1 shows the standard five step process that
has been previously employed in the production of printed circuit boards:
Each one of the circuit boards produced has routinely required the
application of a 4    EP 0 252735B1 dry film to a conductive substrate such
as copper, that is laminated to a nonconductive substrate, such as
fiberglass epoxy, with pressure and heat. A mask is then applied over the
dry film to permit selective exposure from a light source or other source
of actinic radiation to produce the desired pattern. Develop- - ment takes
place by removing the uncross-linked dry film, leaving only cross-linked
dry film with the . desired pattern. Etching with an acid etchant removes
the conductive copper substrate from between the areas of cross-linked dry
film. Finally, stripping the dry film from the remaining conductive copper
substrate exposes the desired circuit pattern. This is commonly known as
the print and etch process. In the preferred process of the present
invention, however, a permanent master is produced with the use of a
photosensitive material or coating such as a dry film or liquid photoresist
over a conductive 10  substrate. Thereafter, dry film or liquid photoresist
is not employed to produce the desired conductive wiring patterns from the
permanent master on the product circuit boards. The permanent master is
used as an electrostatically imageable surface as shown in FIGURE 2. A    -
- conductive  backing has a photosensitive material, such as adry film or
liquid photoresist, applied to it  on   at least one side. This
photosensitive material undergoes, a change in resistivity upon exposure to
actinic 15  radiation because of the cross-linking of the polymers in the
material. A persistent image is formed on the photosensitive material by
actinicly radiating through a mask or by "writing" the desired pattern with
a digital laser pen. Either method produces electrostatic contrasts or
differences in the resistivity between imaged and non-imaged areas on the
photosensitive material. The electrostatically imageable surface is
isolated from ground and charged with a corona charging device to produce
the charged latent image. 20   The electrostatically imageable surface is
then developed by the application, through surface adsorp- tion, of a
liquid comprised at least partially of a nonpolar insulating solvent that
serves as a liquid carrier to toner particles that are charged oppositely
to the charge of the electrostatically imageable surface  This application
can be accomplished  by flooding, dipping or spraying the electrostatically
imageable surface. The charged toner particles are directed to the latent
image area of the electrostatically imageable surface 25  to form or
develop the latent image. Thus developed, the image  is formed on the
electrostatically imageable surface according to the persistent latent
image's pattern on the permanent master. The developed image thus is ready
for transfer to an electrically isolated conductive receiving surface to
produce a circuit board with the desired .....  conductive  wiring
pattern.                                                        . ,
........   .  ..... 30     The conductive receiving surface is first coated
with a liquid that comprises at least partially a nonpolar insulating
solvent. The solvent is the same as or an equivalent to that which is
applied to the electrostayti- cally imageable surface and may be applied by
sponge, squeegee, rubber roller or other means capable of applying a thin
continuous film. The solvent should preferably have a high resistivity and
a low viscosity to permit the charged toner particles to  migrate or flow
through the solvent from the charged electrostatic 35  latent imagearea on
the  electrostatically imageable surface to the conductive receiving
surface. The. solvents are generally mixtures of [err] or [err] branched
aliphatic hydrocarbons sold under the 



tradename Isopar G and lsopar  H, respectively manufactured by the Exxon
Corporation, or equivalents   - thereof. The electrical resistivity is
preferably on the order of at least about [err] ohm-centimeters and the -
dielectric constant preferably is less than about 3 1/2. The use of
nonpolar insulating solvents with these 40  characteristics helps to ensure
that the pattern of charged toner particles is not dissipated. After a D.C.
voltage optimally between about 200 to about 1200 volts is applied to the
conductive receiving surface to establish an electric field between the
electrostatically imageable surface and the conductive receiving surface,
the surfaces are moved close enough together to create a completely liquid
transfer medium by the contact of the two layers of nonpolar insulating
solvent. The first liquid surface of 45  the first layer of nonpolar
insulating solvent on the electrostatically imageable surface and the
second liquid surface of the second layer of nonpolar insulating solvent on
the conductive receiver surface join together to fill the gap between the
two surfaces. The voltage necessary to establish the electric field between
the electrostatically imageable surface and the conductive receiving
surface operably can be between about 200 to about 3500 volts, but is
preferably' between about 200 and about 1500 volts and optimally Is as 50
stated above. The ability to transfer a high resolution image is a function
of the combined factors of the .. toner, the liquid carrier, the gap
spacing and the voltage applied. Generally, a greater gap spacing requires
a higher voltage to effect a high quality, high resolution image transfer.
A uniform spacing across this gap is maintained by the use of spacer strips
or gap spacers, seen in, FIGURE 2, which are electrically isolated from
ground. The developed image from the electrostatically 55  imageable
surface is transferred across the gap through the liquid medium to the
conductive surface to form an imaged area in a pattern similar to that of
the phototool where the transferred toner particles are present and
non-imaged areas where the particles are absent. 5    EP 0 252 735 B1 The
transfer of the developed image across the liquid-filled gap takes place at
the point of transfer by maintaining a first plane taken through the
electrostatically imageable surface parallel to a second plane taken
through the conductive receiving surface. The electrostatically imageable
surface and the conductive receiving surface at the point of transfer
should have no relative motion occuring between them, although 5  the point
of transfer could be a stationary or rolling point of transfer. A drum or
web, or a stationary flat surface could be employed for the
electrostatically imageable surface, transferring the developed Image
across the gap to a flat and stationary, or a moving conductive receiving
surface. The moving conductive  -   - receiving surface could be a rolling
drum or a web or other appropriate means. The electrostatically imageable
and conductive receiving surfaces must be held In place at the point of
transfer, such as by a 10  vacuum, or alternatively could be accomplished
by magnetically or electrostatically holding the surfaces in place across
the gap. This gap between the electrostatically Imageable surface and the
conductive receiving surface is preferably maintained between at least
about 3 mils (76.2 [err]) and about 10 mils (254 [err]) by the use of
spacer strips of the desired thickness, although high quality images have
been transferred across gaps as l5 large as about 20 mils (508 [err]). By
maintaining the gap greater than about 3 mils (76.2 [err]) the
inconsistencies or irregularities in the two surfaces are separated
sufficiently to prevent any contact from occurring between the two surfaces
and any possible abrasion or scratching from occurring to the surface of
the master or electrostatically imageable surface. The spacer strips or gap
spacers are selected from either conductive materials, such as metal, or 20
nonconductive materials, such as polyester film sold under the tradename
MYLAR, or cellophane. The strips       - must be electrically isolated from
ground and be of uniform thickness. The uniform thickness insures that a
-- - uniform gap spacing is obtained between the electrostatically
imageable surface and the conductive receiving surface. The spacer strips
preferably should be placed outside of the image area. By applying the
first and second layers of nonpolar insulating solvent in sufficient
thickness to the 26  electrostatically imageable surface and the conductive
receiving surface to fill the gap therebetween, the first liquid surface
and the second liquid surface of the first and second layers of the
nonpolar insulating solvent join together to form a continuous liquid
transfer medium at the point of transfer of the charged toner particles
between the electrostatically imageable surface and the conductive
receiving surface. By traveling through a continuous sea of liquid transfer
medium, there are no surface tension forces which the 



30  charged toner particles must overcome that could hinder their migration
from the electrostatically imageable surface to the conductive receiving
surface. The charged toner particles are directed through the liquid
transfer medium formed by the joining of the two layers, of nonpolar
insulating solvent at this point of transfer by the electric field that is
applied at the point of transfer. As is diagrammatically illustrated in
FIGURE 2 the charged toner particles with their predetermined 35  charge,
migrate from the oppositely charged cross-linked imaged area with the
photosensitive material on the electrostatically imageable surface to the
conductive receiving surface as individual or grouped particles. The
conductive receiving surface is laminated onto an insulating dielectric
layer, such as a fiberglass epoxy. The applied electric transfer field
causes the toner particles to migrate through, the liquid transfer medium
of the nonpolar Insulating solvent and attach to the conductive receiving
surface to create - 40  imaged areas where the toner particles are present
and non-imaged areas where they are absent. Since the photosensitive
material, such as a dry film or liquid photoresist, on the
electrostatically imageable surface acts as a master electrostatic image
plate, and the resistivity difference between the imaged and non-imaged
areas on the electrostatically imageable surface remains relatively
constant in most instances for sustained periods of time dependent upon the
photoresist used, multiple copies can be made 45  by the electrostatic
transfer method. To repeat the procedure, excess nonpolar insulating
solvent and excess toner particles on the electrostatically imageable
surface should be removed, such as by rinsing, followed by a physical
wiping or squeeging. Any residual electric charge on the electrostatically
imageable area should be discharged, such as by charging the photosensitive
material's surface with an alternating current corona. 50     The desired
electrostatic latent image pattern remains in the photosensitive material
by using the material's ability to retain differences in resistivity for
relatively long periods of time after having been exposed to actinic
radiation to form cross-linked imaged areas of increased resistivity and
non-imaged areas unexposed to the actinic radiation which remain the less
resistive or background areas. The photosensitive material, such as a dry
film resist, typically Is formed of polymers which become cross- 55  linked
to form the imaged areas of greater electrical resistivity that may be an
order of magnitude more dielectric, than the background or unexposed areas.
Faster process speeds will require greater resistivity differentials.    EP
0 252 735 B1 For fine line image transfer the resistivity of the
photosensitive material can range between 1017 to [err] ohm-centimeters,
depending upon the material. The background or non-imaged areas should
typically have an electrical resistivity of [err] ohm-centimeters. For
comparative purposes, the resistivity of various materials, including some
traditionally considered as insulating materials, are known. Electronic
grade Mylar 5  polyester film has a resistivity of about 1017
ohm-centimeters, aluminum oxide ceramic about [err] ohm- centimeters,
various grades of mica from 1013 to 1017 ohm-centimeters, unexposed
Dynachem AX dry film about [err] ohm-centimeters, and various grades of
Union Carbide's Bakelite copolymer plastics from about [err] to [err]
ohm-centimeters. DuPont's Riston 3615 dry film has a resistivity of about
[err] ohm-centimeters. These imaged areas are the only areas of increased
resistivity that hold a high voltage charge when 10  charged by a D.C.
charge corona, if the conductive backing is electrically grounded. The
non-imaged or background areas with the lesser electrical resistivity very
rapidly release or leak the charge through the grounded conductive backing.
The charged toner particles suspended in the nonpolar insulating solvent
are oppositely charged to these latent imaged areas so that the charged
toner particles are attracted to them. This then permits the transfer of
these charged toner particles from the electrostatically imageable surface
15 across the liquid gap to the conductive receiving surface as previously
described. Once the toner image is formed by the toner particles in the
imaged area on a conductive receiver surface, the particles are fused to
the conductive receiving surface by heating, as illustrated diagrammati-
cally in FIGURE 2. The heat can be provided either by the use of an oven or
directed warm air through an air slot so that the heat is supplied for a
finite period of time sufficient to reach the temperature at which the 20
binder or polymer forming the toner particles will solvate in the liquid
which is entrained within the, transferred image. The fusing, for example,
can occur for about 15 to about 20 seconds at a temperature greater than
about [err] and up to about [err] . Thereafter the non-imaged areas are
etched to produce the desired conductive wiring pattern In the 



unetched conductive receiver surface which is overcoated with the toner
particles. The etching step utilizes 26 a solution that cannot remove the
conductor material from the areas of the conductive receiving surface
protected by the toner particles, but does attack and remove the conductor
material from the areas unprotected by the toner particles. The particular
type of etchant employed depends, in part, on the conductor material being
etched and the type of resist being used, so that both acid and very mild
alkaline etching solutions are possible for use. For example, when the
conductive receiving surface Is copper, an 30  etchant comprising acidic
cupric chloride is preferably used.                           . The final
step in the electrostatic transfer process to form the copy is the
stripping step. During this step the toner particles are appropriately
removed or stripped from the imaged areas, such as by rinsing with
methylene chloride, acetone, an alkaline aqueous solution or other suitable
solution. In order to exemplify the results achieved, the following
examples are provided without any intent to 35 limit the scope of the
instant invention to the discussion therein. The examples  are intended to
illustrate the manner in which a permanent master with a persistent
conductive latent image on the electrostatically imageable surface can be
obtained and how the gap spacing and voltage levels can be varied to
achieve successful electrostatic image transfer. The examples also
illustrate, whether a photoconductor or a permanent master is used as the
electrostatically imageable surface, how successful electrostatic image 40
transfer can be achieved without the need for the application of a dry film
or liquid resist to each conductive receiving surface prior to the transfer
of the developed latent image from the electrostatically imageable surface.
Example 1 45 A liquid toner was prepared for use by preparing the following
raw materials in the amounts shown in a high speed disperser: 50 55 7    EP
0 252 735 B1 Raw Material                        Amount (grams)
Description ISOPAR H                                1248.6
solvent-carrier UNIREZ 7059 (UNION CAMP)                439.2       alcohol
insoluble maleic modified rosin 5
ester Allied AC Polyethylene 6A               307.8      linear
polyethylene BAKELITE DPD 6169 (UNION CARBIDE)       1584.0
ethylene-ethylacrylate copolymer 20% shock-cooled suspension in ISOPAR H
phthalocyanine green                    229.2       coloring agent -
pigment 10   Alkali Blue G                            158.4      coloring
agent - pigment These components were mixed at a speed of 8000 rpm for 10
minutes while maintaining the temperature of the mixture between 160 and
[err] (71 and 104 C). 606 Grams of an amphipathic graft copolymer system
was prepared by mixing 104.3 grams of lauryl 15 methacrylate and 44.7 grams
of methyl methacrylate, both available from Rohm and Haas, and 3.0 grams of
azobis isobutyronitrile, available from DuPont as Vazo 64. Next 108.2 grams
of an amphipathic copolymer stabilizer was prepared according to the
procedure described hereafter. In a 1 liter reaction flask equipped with a
stirrer, a thermometer and a reflux condensor is placed 400 grams of
petroleum ether (b.p. [err]) and the same is the heated at atmospheric 20
pressure to a moderate rate of reflux. A solution is made of 194 grams
lauryl methacrylate, 6.0 grams of glycidyl methacrylate and 3.0 grams of
benzoyl peroxide paste (60 percent by wt. in dioctyl phthalate) and placed
in a 250 ml. dropping funnel attached to the reflux condensor. The monomer
mixture is allowed to drip into the refluxing solvent at such a rate that
it requires 3 hours for the total amount to be added. After 25 refluxing 40
minutes at atmospheric pressure beyond the final addition of monomer, 0.5
grams of lauryl dimethyl amine is added and the refluxing Is continued at
atmospheric pressure for another hour. Then 0.1 gram hydroquinone and 3.0
grams methacrylic acid are added and refluxing continued under a nitrogen
blanket until about 52 percent esterification of the glycidyl groups is
effected (about 16 hours). The resulting 



product is slightly viscous straw-colored liquid. 345.8 Grams of ISOPAR H
from Exxon Corporation was added to the 108.2 grams of the amphipathic
copolymer stabilizer and the aforementioned quantities of lauryl
methacrylate, methyl methacrylate and azobis isobutyronitrile to form the
606 grams of amphipathic graft copolymer system. Polymerization was
effected by heating this solution to about [err]  under a nitrogen
atmosphere for about 4 to about 20 hours. 606 Grams of additional ISOPAR H
was added to the above solution and mixing was continued for 10 minutes at
8000 RPM while the temperature was maintained between about [err] and [err]
and 82 C). Finally, 3578 grams of ISOPAR H was added, the mixer speed
reduced to 1000-2000 RPM, and mixing continued for 30 minutes. During this
last step, the temperature of the mixture was maintained between 40  [err]
and [err]  and [err]. Next a liquid toner concentrate was prepared by
combining the following in a static attritor-type mill Material
Amount (grams) Description Predispersion Mix   1022.7    liquid toner
predispersion Carnauba wax          58.3    wax polymer dispersion    83.3
amphipathic polymer dispersion as prepared in Ex. XI of Kosel (U.S. Patent
No. 3,900,412) Neocryl S-1004        62.4    amphipathic polymer dispersion
available from Polyvinyl Chemical Industries, Div. of Beatrice 730 Main St.
Wilmington, MA 01887 ISOPAR H             694.5    solvent-carrier These
components were milled for three hours at 300 RPM and a temperature of
about [err] to create a toner concentrate. The toner concentrate was futher
diluted to about 1 to about 2 percent solids to 55  create the working
solution for use in electrostatic imaging. A cadmium sulfide photoconductor
overcoated with a MYLAR polyester film layer (typical of the NP process
type) was corona charged and then light exposed to a circuit trace pattern
from about 0.75 to about 2.70 microjoules/square centimeter in a Canon
Model 1824 copier to create a charged latent image. The 8    EP 0 252 735
B1 charged latent image was developed by applying the liquid toner to the
overcoated cadmium sulfide photoconductor that is the electro- statically
imageable surface. The electrostatically imageable surface of this
photoconductor is mounted over an inner aluminum substrate drum. The drum
was removed from the copier. A high voltage power source had its ground
lead connected to the interior of the drum and its 5  positive lead
connected to the copper surface of the conductive receiving surface.
Cellophane spacer strips or gap spacers were used between the drum and the
conductive surface. The conductive surface was coated with a liquid that
included the nonpolar insulating solvent that was squeegeed onto the
conductive surface. The electrostatically imageable surface of the drum was
coated during the development step. 1000 Volts D.C. current was applied and
the gap was set at 10 mils (254 [err]). 10     The cadmium sulfide drum was
manually rolled across the spacer strips to create points of transfer of
the latent image from the electrostatically imageable surface to the
conductive receiving surface of copper The image transfer was successful
with the image possessing excellent resolution and good density. Example 2
The cadmium sulfide photoconductor drum of Example 1 was cleaned and dried
and reimaged as in Example I. The liquid transfer medium was applied to the
conductive receiving surface. 500 Volts of D.C. voltage was applied and the
same gap space was set as in Example 1. The image transfer was successful,
but the amount of the transferred toner particles forming the transferred
image was less than the amount in 20 Example 1 and was very light over the
entire image area. There appeared to be insufficient voltage applied to
transfer the majority of the toner particles over a 10 mil (254 [err]) gap.
Example 3 25     The same steps and liquid transfer medium as employed in
Example 2 were repeated. The conductive receiving surface was wetted with
the liquid transfer medium by applying to the conductive receiving surface
with a squeegee. The spacer strips were set at 3 mils (76.2 [err]) to
achieve a uniform 3 mil (76.2 



[err]) separation between the two surfaces and a voltage of 1000 volts was
employed. A clear high resolution image with good density was obtained but
some void areas appeared in the 30 image. The image was uniform and
distinct. Example 4 The same steps and liquid transfer medium were employed
as in Example 3, but the gap spacers were 35 3 mil (76.2 [err]) thickness
to establish the 3 mil (76.2 [err]) gap between the electrostatically
imageable surface and the conductive receiving surface. 200 Volts D.C.
current was applied to establish the electric field. A very clear high
resolution image was transferred from the electrostatically imageable
surface to the conductive receiving surface, which exhibited good
reflectance image density. The density of the pad areas and line traces,
however, was somewhat less than that achieved in Example 3 because all of
the toner 40 particles apparently were not transferred. Example 5 The same
steps and liquid transfer medium were employed as used in Example 2, but
the liquid was 45 squeegeed on. The gap spacers were 1 mil (25.4 [err])
thick to establish a 1 mil (25.4 [err]) gap between the electrostatically
imageable surface and the conductive receiving surface. 1000 Volts D.C. was
applied to create the electric field. The transferred image had good image
density, but there were many hollow spots due to arcing. Some image
distortion was present, apparently due to the closeness of the two surfaces
and the resultant "squishing" of the toner particles. The use of a system,
such as a vacuum hold-down system, 50  which permits the receiving
substrate to be held rigidly flat would have reduced the image distortion.
Most of the transferred image was not distorted. Example 6 55     A 4", x
5" (10.16 x 12.7 cm) electrically conductive substrate of copper mounted on
a glass epoxy support substrate known as FR 4, was selected as the
conductive substrate for use in making the electrostatically imageable
surface of the permanent master. The copper substrate was checked for need
of cleaning or degreasing. If necessary, the substrate can be cleaned with
methyl chloride methylene chloride 9    EP0252735 B1 or trichloroethylene
to promote good adhesion of the photoresist to the cleaned surface during
the subsequent lamination step. In this particular instance cleaning was
not necessary. Dupont Riston 21,5 dry film photoresist was laminated to the
substrate as the photosensitive material. The lamination was accomplished
with the use of a Western Magnum Model XRL-360 laminator made by Dynachem
of Tustin, 5  CA. The lamination was carried out at a roll temperature of
about [err] and a speed of about six feet (1.83 m) per minute. A protective
top layer of approximately .001 inch (25.4 [err]) thick polyethylene
terephthalate, hereafter PET, film was retained over the dry film
photoresist of the copper/Riston 215 laminate. The laminate was exposed to
actinic radiation through a negative phototool using the Optic Beam 5050 10
exposure unit manufactured by Optical Radiation Corporation. The exposure
was accomplished after the laminate cooled to room temperature following
the laminating process. The exposure level was approxi mately 250
millijoules for about 60 seconds. The phototool was a Microcopy Test Target
T-10 resolution test chart, with groups of bars varying from 1.0 cycles or
line pairs per millimeter to 18 cycles or line pairs per millimeter sold by
Photographic Sciences  Inc. 15     The exposed electrostatically imageable
surface was then allowed to cool to room temperature for about 30 minutes,
thereby permitting cross-linking in the dry film to complete. The
protective layer of PET film was peeled away. The copper substrate was
grounded and the electrostatically imageable surface was corona charged so
that the imaged area received a positive charge. After a short delay of
about a second or more to allow background areas to discharge, the charged
persistent image was then electrophotog- raphically developed with liquid
toner of Example 1. Excess toner particles were rinsed from the developed
permanent master with Isopar H solvent carrier without allowing the toner
to dry. The developed persistent image on the electrostatic master was then
ready for transfer to a conductive receiving surface. The electrostatic
master thus formed was laid flat on a generally flat working surface.
MYLAR[err] polyester spacer strips were placed along a pair of parallel and
opposing edges of the master outside of the 25  developed image area to a
thickness of about 10 mils (254 [err]) 



A flexible conductive receiving surface of 1/2 ounce (14.2 g) copper foil
laminated to a 1 mil (25.4 [err]) thick Kapton[err] polyimide insulating
layer was wrapped around and secured by lap taping the edges to a 1 1/2
inch (3.81 cm) diameter drum. The receiving surface was wet with a layer of
Isopar H solvent carrier by immersing the cylinder. Alternatively, the
receiving surface could be coated by pouring the liquid thereover. 30
An electrical potential of about 1000 volts was established to create an
electric field across an approximately 10 mil (254 [err]) gap. The
conductive receiving surface of copper foil was charged with positive
polarity with respect to the electrically conductive copper substrate of
the master for use with the negatively charged toner particles The 1 1/2
inch (3.81 cm) diameter drum with the conductive receiving surface secured
thereto was 35  rolled over the spacer strips on the edges of the master.
As the roller passed over the master at each discrete point of transfer the
toner particles were transferred from the master to the conductive
receiving surface. The transferred image displayed excellent resolution up
to about 3.6 line pairs per millimeter. It appeared as though 100% of the
toner particles were transferred to the conductive receiving surface The
conductive receiving surface was then exposed to a fan for up to about 30
seconds to dry the non- 40  imaged areas that comprise the background
areas. The non-imaged areas should be dried while the imaged areas remain
wet so the polymers in the toner particles can solvate in the solvent
carrier and not run outside of the imaged areas. An air knife can also be
used to effect the drying of the non-imaged areas. The transferred image on
the conductive receiving surface was then fused by placing in an oven for
about 30 seconds. The temperature of the oven prior to opening was about
[err]. The fusing is 45  accomplished through a temperature ramping that
effectively occurs when the oven door is opened to place the conductive
receiving surface inside because of the resultant temperature drop within
the oven. The oven temperature gradually increases to the approximate [err]
temperature level after the oven door is closed again. 50  Example 7 The
permanent master of Example 6 was cleaned and dried. The same liquid toner
and the same charging technique were employed to electrophotographically
develop the charged persistent image as in Example 6. 65     The developed
electrostatic master was laid on a generally flat working surface and
MYLAR[err] polyester spacer strips were used as in Example 6 to create a
thickness of about 15 mils. A flexible copper foil conductive receiving
surface was mounted about the 1 1/2 Inch (3.81 cm) drum and wetted as
described in Example 6. An electrical potential of about 1000 volts was
established as in Example 6 to create the electric 10    EP 0 252 735 B1
field. The 1 1/2 inch (3.81 cm) diameter drum was rolled over the spacer
strips on the edges of the master to effect the transfer of the toner
particles to the conductive receiving surface. The transferred image
displayed excellent resolution up to about 5.0 line pairs per millimeter
with very slight distortion. It appeared 5  as though about 70-80% of the
toner particles were transferred to the conductive receiving surface. The
transferred image was then dried and fused as in Example 6. Example 8 10
The permanent master of Example 6 was cleaned and dried. The same liquid
toner and the same charging technique were employed to
electrophotographically develop the charged persistent image as in Example
B. The developed electrostatic master was laid on a generally flat working
surface and MYLAR[err] polyester spacer strips were used as in Example 6 to
create a thickness of about 20 mils (508 [err]). A flexible copper 15 foil
conductive receiving surface was mounted about the 1 1/2 inch (3.81 cm)
drum and wetted as described in Example 6. An electrical potential of about
1000 volts was established as in Example 6 to create the electric field.
The 1 1/2 inch (3.81 cm) diameter drum was rolled over the spacer strips on
the edges of the master to   - effect the transfer of the toner particles
to the conductive receiving surface. The transferred image 20  displayed
excellent resolution up to about 4.0 line pairs per millimeter with slight
distortion. It appeared as though about 50-60% of the toner particles were
transferred to the conductive receiving surface. 



The transferred image was then dried  and fused as in Example 6. Example 9
25 The permanent master of Example 6 was cleaned and dried. The same liquid
toner and the same charging technique were employed to
electrophotographically develop the charged persistent Image as in Example
6. The developed electrostatic master was laid on a generally flat working
surface and MYLAR[err] polyester 30 spacer strips were used as in Example 6
to create a thickness of about 25 mils (635 [err]). A flexible copper foil
conductive receiving surface was mounted about the 1 1/2 Inch (3.81 cm)
drum and wetted as described in Example 6. An electrical potential of about
1500 volts was established as In Example 6 to create the electric field.
The 1 1/2 inch (3.81 cm) diameter drum was rolled over the spacer strips on
the edges of the master to 35  effect the transfer of the toner particles
to the conductive receiving surface. The transferred image was distorted
and inconsistent. It appeared as though about 30-40% of the toner particles
were transferred to the - conductive receiving surface. The transferred
image was then dried and fused as in Example 6. 40  Example 10 The
permanent master of Example 6 was cleaned and dried. The same liquid toner
and the same charging technique were employed to electrophotographically
develop the charged persistent image as in Example 6. 45     The developed
electrostatic master was laid on a generally flat working surface and
MYLAR[err] polyester spacer strips were used as in Example 6 to create a
thickness of about 5 mils (127 [err]). A flexible copper foil conductive
receiving surface was mounted about the 1 1/2 inch (3.81 cm) drum and
wetted as described in Example 6. An electrical potential of about 800
volts was established as in Example 6 to create the electric field. 50
The 1 1/2 inch (3.81 cm) diameter drum was rolled over the spacer strips on
the edges of the master to effect the transfer of the toner particles to
the conductive receiving surface. The transferred image displayed excellent
resolution up to about 5.6 line pairs per millimeter with a consistent
image pattem. It appeared as though about 50% of the toner particles were
transferred to the conductive receiving surface. The transferred image was
then dried and fused as in Example 6. 55    EP 0 252 735 B1 Example 11 A 4"
x 5" (10.16 cm x 12.7 cm) electrically conductive substrate of aluminum
foil, CDA alloy #1145- H1 8, full hard temper with a scratch brush finish,
was selected as the conductive substrate for use in 5  making the
electrostatically imageable surface of the permanent master. The aluminum
substrate was checked for need of cleaning or degreasing. If necessary, the
substrate can be cleaned with methyl chloride, methylene chloride or
trichloroethylene to promote good adhesion of the photoresist to the
cleaned surface during the subsequent lamination step. In this particular
instance cleaning was not necessary. Dupont Riston 215 dry film photoresist
was laminated to the substrate as the photosensitive material. The 10
lamination was accomplished with the use of a Western Magnum Model XRL-360
laminator made by Dynachem of Tustin, CA. The lamination was carried out at
a roll temperature of about [err] and a speed of about six feet (1.83 m)
per minute. A protective top layer of approximately .001 inch (25.4 [err])
thick polyethylene terephthalate, hereafter PET, film was retained over the
dry film photoresist of the aluminum foil/Riston 215 laminate. is     The
laminate was exposed to actinic radiation through a negative phototool
using the Optic Beam 5050 exposure unit manufactured by Optical Radiation
Corporation. The exposure was accomplished after the laminate cooled to
room temperature following the laminating process. The exposure level was
approxi- mately 250 millijoules. The phototool was a Microcopy Test Target
T-1 0 resolution test chart, with groups of bars varying from 1.0 cycles or
line pairs per millimeter to 18 cycles or line pairs per millimeter, and Is
sold by Applied Image, Inc. of Rochester, New York. The master thus formed
was allowed to stabilize for about 30 minutes to allow photogenerated
cross- 



linking to be completed and then the protective layer of PET film was
peeled away from the dry film photoresist. The aluminum foil under the
electrostatically imageable surface was then grounded, and the surface was
corona charged so that the imaged area received a positive charge. After a
suitable time delay 25 up to several seconds duration to allow the
background areas to discharge, the charged latent image was then
electrophotographically developed by applying the liquid toner of Example 1
to the electrostatically imageable surface. The electrostatically imageable
surface was then rinsed with Isopar H solvent carrier to remove excess
toner particles. The permanent master was then ready for transfer of the
developed Image from the master to a conductive receiving surface. 30
Example 12 A 4" x 5" (10.16 cm x 12.7 cm) electrically conductive substrate
of copper was mounted on a glass epoxy support substrate known as FR 4. The
conductive surface of the laminate was checked to ensure that 35 it was
clean and not in need of degreasing. If necessary, the substrate can be
cleaned with methyl chloride, methylene chloride or trichloroethylene to
promote good adhesion of the photoresist to the cleaned surface during the
subsequent lamination step. In this particular instance cleaning was not
necessary. DuPont Riston 3615 dry film photoresist was laminated to the
surface, using the Western Magnum Model XRL-360 run at a speed of six feet
(1.83 m) per minute and a roll temperature of about [err]. A protective top
layer of approximately .001 inch (25.4 [err]) thick PET film was retained
over the dry film photoresist of the copper/Riston 3615 laminate. After
allowing the laminate to cool to room temperature for about 10 to 15
minutes the dry film was exposed in two steps to actinic radiation to a
negative phototool. A pre-fogging for about five seconds by an ADDALUX
Model 1421-40 unit, produced by Berkeley Technical Corporation of Woodside,
NY was 45 accomplished at an energy level of about 25 millijoules. The
second step of the exposure process involved exposing the negative
phototool and the electrostatically imageable surface to an energy level of
approxi- mately 475 millijoules or an exposure time of about 55 seconds.
The negative phototool was a Microcopy Test Target T-10 resolution test
chart sold by Applied Image, Inc. of Rochester, New York. The bar groups on
the phototool varied the line pairs from 1.0 cycles or line pairs per
millimeter to 18 line pairs per so millimeter. The exposed
electrostatically imageable surface was then allowed to cool to room
temperature for about 30 minutes, thereby permitting cross-linking in the
dry film to complete. The protective layer of PET film was peeled away. The
copper substrate was grounded and the electrostatically imageable surface
was corona charged so that the imaged area received a positive charge.
After a short delay of about a second or 55 more to allow background areas
to discharge, the charged persistent image was then electrophotog-
raphically developed with liquid toner of Example 1. Excess toner particles
were rinsed from the developed permanent master with Isopar H solvent
carrier without allowing the toner to dry. The developed persistent image
on the electrostatic master was then ready for transfer to a conductive
receiving surface. 12    EP 0 252 735 B1 The electrostatic master thus
formed was laid flat on a generally flat working surface. Two three (03)
mil (76.2 [err]) thick MYLAR polyester spacer strips were placed along a
pair of parallel and opposing edges of the master outside of the developed
image area. A flexible conductive receiving surface of 1/2 ounce (14.2 g)
copper foil laminated to a 1 mil (25.4 [err]) 5  thick Kapton polyimide
insulating layer was wrapped around and secured by lap taping the edges to
a 1 1/2 inch (3.81 cm) diameter drum. The receiving surface was wet with a
layer of lsopar H solvent carrier by immersing the cylinder. Alternatively,
the receiving surface could be coated by pouring the liquid thereover. An
electrical potential of about 800 volts was established to create an
electric field across an approximately 3 mil (76.2 [err]) gap. The
conductive receiving surface of copper foil was charged with 10  positive
polarity with respect to the electrically conductive copper substrate of
the master for use with the negatively charged toner particles. The 1 1/2
inch (3.81 cm) diameter drum with the conductive receiving surface secured
thereto was rolled over the spacer strips on the edges of the master. As
the roller passed over the master at each discrete point of transfer the
toner particles were transferred from the master to the conductive
receiving 



15 surface. The conductive receiving surface was then exposed to a fan for
up to about 30 seconds to dry the non- imaged areas that comprise the
background areas. The non-imaged areas should be dried while the imaged
areas remain wet so the polymers in the toner particles can solvate in the
solvent carrier and not run outside of the imaged areas. An air knife can
also be used to effect the drying of the non-imaged areas. 20     The
transferred image on the conductive receiving surface was then fused by
placing in an oven for about 30 seconds. The temperature of the oven prior
to opening was about 180 C. The fusing is accomplished through a
temperature ramping that effectively occurs when the oven door is opened to
place the conductive receiving surface inside because of the resultant
temperature drop within the oven. The oven temperature gradually increases
to the approximate [err] temperature level after the oven door is closed 25
again. While the preferred method in which the principles of the present
invention have been incorporated Is shown and described above, it is to be
understood that the present invention is not to be limited to the
particular details or methods thus presented. For example, to effect
transfer the electric field established between the electrostatically
imageable 30  surface and the conductive surface can be charged with either
positive or negative polarity, depending upon the charge of the toner
particles, to direct the charged toner particles across the liquid medium
Charged toner particles of negative polarity will be attracted to a
positively charged conductive receiving surface or will be repelled by a
negative back charging of the electrostatically imageable surface. If
charged toner of positive polarity are used, they will be attracted to a
negatively charged conductive receiving surface or    - 35  repelled by a
positive back charging of the electrostatically imageable surface. The
nonpolar insulating solvent can equally well be mineral spirits as long as
it possesses high resistivity and low viscosity. Similarly in the
development of the electrostatically Imageable master surface, alternative
methods can be used. Negatively charged toner particles will be attracted
to a positively charged latent image or vice versa. In the instance of
reversal development where the background areas are exposed, the desired
image 40 areas on the electrostatically imageable surface will be uncharged
and the surrounding non-image areas will be charged the same as the toner
particles to cause the charged toner particles to be repelled from the
non-image areas onto the desired image area. Also, the nonpolar insulating
solvent can equally well be mineral spirits, as long as it possesses high
resistivity and low viscosity. The gap spacing can equally well employ a
web-to-web arrangement that will hold the electrostatically 45  imageable
surface and the conductive receiving surface at the desired distance. The
electric field can be established in several ways. For example, with a
conductive receiver surface, such as the copper laminate, or in the case of
a dielectric material, such as MYLAR polyester film, backed by a conductive
surface the electric field is created by direct charging. Where a
dielectric receiving surface, such as MYLAR polyester film, is used front
or back charging via conventional corona charging or roller 50 charging can
be employed. The electrostatically imageable surface can be a
photoconductor, such as a cadmium sulfide surface with a MYLAR polyester
film or a polystyrene or a polyethylene overcoating, a selenium
photoconductor surface, or suitable organic photoconductors such as
carbazole and carbazole derivative, polyvinyl car- bazole and anthracene.
Where the electrostatically Imageable surface uses a persistent latent
image as a 55  permanent master, the surface can be zinc oxide, or organic
photoconductors developed with toner which is fused onto the master, or a
dry film or liquid photoresist. The type of photosensitive material applied
to the conductive backing to make the permanent master may vary as long as
it is permanently imageable and possesses the correct resistivity
characteristics. For 13    EP 0252735 B1 example, where dry film resists
are used, the films may be aqueous, semi-aqueous or solvent based.
Photoconductive insulating films of zinc oxide dispersed in a resin binder
may also be used. The process disclosed herein has been discussed in the
context of producing printed circuit boards. It should be noted, however,
that the electrostatic image transfer process from a permanent master is
equally 5  well acceptable for use in the production of labels, high speed
production of documents and photochemical machining or milling. 



Claims 10  1. A method of fabricating a toned pattern on an isolated
nonabsorbent receiving surface, comprising the steps of: (a) establishing a
charged electrostatic latent image area on an electrostatically imageable
surface; (b) developing the electrostatic latent image area by applying to
the electrostatically imageable surface charged toner particles suspended
in a liquid comprised at least partially of a nonpolar 15       insulating
solvent to form a first liquid layer with a first liquid surface, the
charged toner particles being directed to the latent image area of the
electrostatically imageable surface to form a developed latent image; (c)
applying to the receiving surface a liquid comprised at least partially of
a nonpolar insulating solvent to form a second liquid layer with a second
liquid surface; (d) establishing an electric field between the
electrostatically Imageable surface and the receiving surface; (e) placing
the receiving surface adjacent to the electrostatically imageable surface
so that a gap is maintained therebetween and the first liquid surface
contacts the second liquid surface to create a liquid transfer medium
across the gap; 25       (f) transferring the developed latent image from
the electrostatically imageable surface at a point of transfer through the
liquid to the receiving surface to form a transferred toner particle image
in an imaged area and define non-imaged areas where toner particles are
absent; (g) maintaining the gap during transfer of the developed latent
image between the electrostatically imageable surface and the receiving
surface at the point of transfer in the range from about 1 mil 30
(25.4 [err]) to about 20 mils (508 [err]); and (h) fusing the transferred
toner particle image to the receiving surface. 2. The method according to
claim 1 further comprising the steps of: (a) etching the non-imaged areas
of the receiving surface to remove the receiving surface from the 35
non-imaged areas of the receiving surface; and (b) removing the toner
particles from the imaged area of the conductive receiving surface. 3. The
method according to claim 2 further comprising maintaining the gap between
the electrostatically imageable surface and the receiving surface at the
point of transfer in the range from about 3 mils (76.2 40     [err] to
about 10 mils (254 [err]. 4. The method according to claim 1 further
comprising maintaining at the point of transfer a first plane taken through
the electrostatically imageable surface parallel to a second plane taken
through the receiving surface. 45 5. The method, according to claim 4
further comprising holding the receiving surface rigidly in place at the
point of transfer. 6. The method according to claim 5 further comprising
holding the receiving surface flat at the point of 50     transfer. 7. The
method according to claim 4 further comprising holding the receiving
surface stationary at the point of transfer. 55 8  The method according to
claim 7 further comprising holding the electrostatically imageable surface
stationary at the point of transfer. 14    EP 0 262 735 B1 example, where
dry film resists are used, the films may be aqueous, semi-aqueous or
solvent based. Photoconductive insulating films of zinc oxide dispersed in
a resin binder may also be used. The process disclosed herein has been
discussed in the context of producing printed circuit boards. It should be
noted, however, that the electrostatic image transfer process from a
permanent master is equally 5 well acceptable for use in the production of
labels, high speed production of documents and photochemical machining or
milling. Claims 10 1. A method of fabricating a toned pattern on an
isolated nonabsorbent receiving surface, comprising the 



steps of: (a) establishing a charged electrostatic latent image area on an
electrostatically imageable surface; (b) developing the electrostatic
latent image area by applying to the electrostatically imageable surface
charged toner particles suspended in a liquid comprised at least partially
of a nonpolar 15       insulating solvent to form a first liquid layer with
a first liquid surface, the charged toner particles being directed to the
latent image area of the electrostatically imageable surface to form a
developed latent image; (c) applying to the receiving surface a liquid.
comprised at least partially of a nonpolar insulating solvent to form a
second liquid layer with a second liquid surface; (d) establishing an
electric field between the electrostatically imageable surface and the
receiving surface; (e) placing the receiving surface adjacent to the
electrostatically imageable surface so that a gap is maintained
therebetween and the first liquid surface contacts the second liquid
surface to create a liquid transfer medium across the gap; 26       (f)
transferring the developed latent image from the electrostatically
imageable surface at a point of transfer through the liquid to the
receiving surface to form a transferred toner particle image in an imaged
area and define non-imaged areas where toner particles are absent; (g)
maintaining the gap during transfer of the developed latent image between
the electrostatically imageable surface  and the receiving surface at the
point of transfer in the range from about 1 mil 30       (25.4 [err]) to
about 20 mils (508 [err]): and (h) fusing the transferred toner particle
image to the receiving surface. 2. The method according to claim 1 further
comprising the steps of: (a) etching the non-imaged areas of the receiving
surface to remove the receiving surface from the 36        non-imaged areas
of the receiving surface; and (b) removing the toner particles from the
imaged area of the conductive receiving surface. 3. The method according to
claim 2 further comprising maintaining the gap between the
electrostatically imageable surface and the receiving surface at the point
of transfer in the range from about 3 mils (76.2 40     [err] to about 10
mils (254 [err] 4. The method according to claim 1 further comprising
maintaining at the point of transfer a first plane taken through the
electrostatically imageable surface parallel to a second plane taken
through the receiving surface. 45 5. The method according to claim 4
further comprising holding the receiving surface rigidly in place at the
point of transfer. 6. The method according to claim 5 further comprising
holding the receiving surface flat at the point of 50     transfer. 7. The
method according to claim 4 further comprising holding the receiving
surface stationary at the point of transfer. 8.  The method according to
claim 7 further comprising holding the electrostatically imageable surface
stationary at the point of transfer.    EP 0 252 735 B1 9. The method
according to claim 7 further comprising moving the electrostatically
imageable surface at the point of transfer in such a manner that there is
no relative motion between the electrostatically imageable surface and the
receiving surface at the point of transfer. 5  10. The method according to
claim 4 further comprising moving the receiving surface. 11. The method
according to claim 10 further comprising moving the electrostatically
imageable surface at the point of transfer in such a manner that there is
no relative motion between the electrostatically imageable surface and the
receiving surface at the point of transfer. 10 12. The method according to
claim 10 further comprising holding the electrostatically imageable surface
stationary at the point of transfer. 13. The method according to claim 5
further comprising using a vacuum to hold the receiving surface In 



15     place. 14. The method according to claim 5 further comprising using
a vacuum to hold the electrostatically imageable surface in place. 20  15.
The method according to claim 5 further comprising magnetically holding the
receiving surface in place. 16. The method according to claim 5 further
comprising magnetically holding the electrostatically im- ageable surface
in place. 25 17. The method according to claim 5 further comprising
electrostatically holding the receiving surface in place. 18 The method
according to claim 5 further comprising electrostatically holding the
electrostatically 30     imageable surface in place. 19. The method
according to claim 2 further comprising fusing the transferred toner
particle image with heat. 36  20. The method according to claim 19 further
comprising fusing the transferred toner particle image in an -    - oven.
21. The method according to claim 19 further comprising fusing the
transferred toner particle image with directed air from an air slot. 40 22.
The method according to claim 1 further comprising directing the charged
toner particles across the gap through the liquid from the
electrostatically imageable surface to the receiving surface by applying to
the receiving surface a charge opposite in polarity to that of the charged
toner particles. 45  23. The method according to claim 1 further comprising
directing the charged toner particles across the gap through the liquid
from the electrostatically imageable surface to the receiving surface by
applying a back charge to the electrostatically imageable surface that is
similar in polarity to the polarity of the toner particles. 50  24. The
method according to claim 1 further comprising forming the
electrostatically imageable surface in a photoconductor selected from
selenium, cadmium sulfide, cadmium sulfide overcoated on mylar and organic
photoconductors. 25. The method according to claim 2 further comprising
forming a persistent latent image on the 55     electrostatically imageable
surface. 26. The method according to claim 25 further comprising forming
the persistent latent image in an electrostatically imageable surface
selected from a dry film photoresist, a liquid photoresist, zinc oxide
EP 0 252 735 B1 and organic photoconductors. 27. The method according to
claim 2 further comprising applying from about 200 to about 3500 volts to
the receiving surface to form the electric field. 28 The method according
to claim 2 further comprising applying from about 200 to about 1500 volts
to the receiving surface to form the electric field. 29. The method
according to claim 2 further comprising applying from about 200 to about
1200 volts to the 10     receiving surface to form the electric field. 30.
The method according to claim 1 wherein the latent image area has a charged
polarity. 31. The method according to claim 30 wherein the latent Image
area has charged toner particles opposite 15    in polarity to the polarity
of the latent image area. 32. The method according to claim 1 wherein the
non-imaged areas have a charged polarity. 33 The method according to claim
32 wherein the latent image area has charged toner particles of the same
polarity as the polarity of the non-imaged areas. 34. The method according
to claim 1 wherein the electrostatically imageable surface is of a dry film
photoresist or a liquid photoresist. 25  35. The method according to any
preceding claim wherein the receiving surface is conductive. 36. The method
according to claim 35 wherein the receiving surface is on a conductor
laminate. 37. The method according to any one of claims 1-34 wherein the
receiving surface is a surface of a 



30     dielectric material. 38 The method according to claim 37 wherein the
dielectric material is backed by a conductive surface. PatentansprUche 35
1. Verfahren zum Herstellen eines Tonermusters auf einer isolierten
nicht-absorbierenden Aufnahmefla- che, mit den folgenden Schritten: (a)
Herstellen eines geladenen elektrostatischen Latentbildbereichs auf einer
mit elnem elektrostatl- schen Bild versehbaren Oberflche; (b) Entwickeln
des elektrostatischen Latentbildbereichs durch Aufbringen geladener
Tonerpartkel, die in elner wenigstens tellweise aus einem nicht-polaren
isolierenden Wsungsmittel bestehenden Fltlssigkeit suspendiert sind, auf
die mit elnem elektrostatischen Bild versehbare Oberflache zur Bildung
einer ersten Flassigkeltsschicht mit einer ersten Fl~ssigkeitsoberflache,
wobei die geladenen Tonerpartikel zur Bildung eines entwickelten latenten
Bildes auf den Latentbildbereich der mit einem 46        elektrostatischen
Bild versehbaren Oberfl~che gerichtet werden; (c) Aufbringen einer
wenigstens zum Tell aus einem nicht-polaren isolierenden Losungsmittel
bestehenden FlUssigkelt auf die Aufnahmeflache zur Bildung elner zwelten
FlOssigkeitsschicht mit einer zweiten FLlssigkeitsoberfiache; (d)
Herstellen eines elektrischen Feldes zwischen der mit einem
elektrostatischen Bild versehbaren 60        Oberfl~che und der
Aufnahmeflache; (e) Anordnen der Aufnahmefl~che nahe der mit einem
elektrostatischen Bild versehbaren Oberfllche in elner derartigen Weise,
daB dazwischen ein Spalt aufrechterhalten wird und die erste Flfssigkeits-
oberfilche die Zweite FlUssigkeitsoberfl~che zur Schaffung eines
FlOssigkeltsabertragungsmediums Uber den Spalt hinweg kontaktiert; 56
(f) Obertragen des'entwickelten latenten Bildes von der mit einem
elektrostafischen Bild versehbaren Oberfliche an einer Obertragungsstelle
durch die FlUssigkeit hIndurch auf die Aufnahmeflache zur Bildung elnes
Ubertragenen Tonerpartikel-Bildes In einem bildmABig belichteten Bereich
sowie zum Definieren bildmElig unbelichteter Bereiche, wo keine
Tonerpartikel vorhanden sind; 16                        I :I~  II  IJ  11
III    EP 0 252.735 B1 (g) Aufrechterhaltenr des Spaltes wahrend der
Obertragung des entwickelten latenten Bildes zwi- schen der mit elnem
elektrostatischen Bild versehbaren Oberflache und der Aufnahmefiache an der
Obertragungsstelle in einei~i Bereich von ca. 1 Mil (25,4 asm) bis eiwa 20
Mil (508 aLm); (h) Schmelzen des Obertragenen Tonerpartikel-Bildes auf die
Aufnahmefilche. 2. Verfahren nach Anspruch 1, mit den folgenden weiteren
Schritten: (a) Atzen der aus Nichtbelichtung hervorgegangenen Bild-Bereiche
der Aufnahmefilche zum Entfer-: nen der aus Nichtbelichtung
hervorgegangenen Bild-Bereiche der Aufnahmeflache; und 10       (b)
Entfernen der Tonerpartikel von dem aus Belichtung hervorgegangenen
Bild-Bereich der leitf hi- gen AufnahmeflWche. 3. Verfahren nach Anspruch
2, wobei der Spalt zwischen der mit einem  elektrostatischen Bild
versehbaren Oberfl~che und der 15     Aufnahmeflache an der
Obertragungsstelle in einem Bereich von ca. 3 Mil (76,2 Mm) bis ca. 10 Mil
(254 a.m) gehalten wird. 4. Verfahren nach Anspruch 1, wobel des weiteren
an der Obertragungsstelle eine durch die mit einem elektrostatischen Bild
verseh- 20     bare Oberfliche gelegte erste Ebene parallel zu einer durch
die Aufnahmeftlche gelegten zweiten- Ebene gehalten wird. 5. Verfahren nach
Anspruch 4, ,
,    .. ' ; wobei des weiteren die Aufnahmeflache an der Obertragungsstelle
starr in ihrer Position festgehalten 25     wird. 6. Verfahren nach
Anspruch 5. wobei des weiteren die Aufnahmeflache an der Obertragungsstelle
eben gehalten wird. 



~~~~~~~~~~~.. .   . ..  ..... 30  7. Verfahren nach Anspruch 4, , wobei des
weiteren die Aufnahmeflache an der Obertragungsstelle stationar gehalten
wird. .   -- *                                     .  ... .   . ..    .
... ... .........~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ....   .   ..  . .
Verfahren nach Anspruch 7, wobei des weiteren die mit elnem
elektrostatischen Bild versehbare Oberflache an der Obertragungs- 35
stelle stationar gehalten wird. 9. Verfahren nach Anspruch 7, wobei des
weiteren die mit einem elektrostatischen Bild versehbare Oberflfche an der
0bertragungs-  -  ' stelle derart bewegt wird, daB zwischen der mit einem
elektrostatischen Bild versehbaren Oberflnche 4o     und der Aufnahmefifche
an der Obertragungsstelle keine Relativbewegung stattfindet. 10. Verfahren
nach Anspruch 4, wobei des weiteren die Aufnahmefl~che bewegt wird. 45  11.
Verfahren nach Anspruch 10, wobei des weiteren die mit einem
elektrostatischen Bild versehbare Oberflache an der Obertragungs-, stelle
derart bewegt wird, daB zwischen der mit einem elektrostatischen Bild
versehbaren Oberfache und der Aufnahmeflche an der Obertragungsstelle keine
Relativbewegung stattfindet. 50  12. Verfahren nach Anspruch 10, wobei des
weiteren die mit einem elektrostatischen Bild versehbare OberflAche an der
0bertragungs- stelle stationar gehalten wird. 13. Verfahren nach Anspruch
5, as     wobei des weiteren zum Halten der Aufnahmefilche in ihrer
Position ein Vakuum verwendet wird. 14. Verfahren nach Anspruch 5, wobei
des weiteren zum Halten der mit einem elektrostatischen Bild versehbaren
Oberflache in ihrer :1.7 17               I lllll |l|||l 111 L    1lil 1l
7li    EP0252735B1 Position ein Vakuum verwendet wird. 15. Verfahren nach
Anspruch 5, wobei des weiteren die Aufnahmeflache auf magnetische Weise in
ihrer Position gehalten wird. 16. Verfahren nach Anspruch 5, wobei des
weiteren die mit einem elektrostatischen Bild versehbare Oberflache auf
magnetische Weise in ihrer Position gehaiten wird. 10  17. Verfahren nach
Anspruch 5, wobei des weiteren die Aufnahmeflache auf elektrostatische
Welse In ihrer Position gehalten wird. -'   18. Verfahren nach Anspruch 5,
wobei des weiteren die mit einem elektrostatischen Bild versehbare
Oberflache auf elektrostatische 15     Weise in ihrer Position gehalten
wird. 19. Verfahren nach Anspruch 2, wobei des weiteren das Obertragene
Tonerpartikel-Bild mittels Warme geschmolzen Wird.' 20. Verfahren nach
Anspruch 19, wobei des weiteren das Obertragene Tonerpartikelbild in einem
Ofen geschmolzen wird. 21. Verfahren nach Anspruch 19, wobei des weiteren
das Ubertragene Tonerpartikel-Bild mittels darauf gerichteter Luft von
elnem' 25     Luftschlitz geschmolzen wird. 22. Verfahrennach Anspruch 1,
wobei des weiteren die geladenen Tonerpartikel dadurch von der mit einem
elektrostatischen Bild versehbaren Oberflache Ober den Spalt hinweg durch
die FlOssigkelt hindurch auf die Aufnahmeflache-   - - 30     gerichtet
werden, daD die Aufnahmefllche mit elner Ladung beaufschlagt wird, die In
Ihrer Polarirt- entgegengesetzt zu der der geladenen Tonerpartikel ist. 23.
Verfahren nach Anspruch 1, wobei des weiteren die geladenen Tonerpartikel
dadurch von der mit einem. elektrostatischen Bild 



35     versehbaren Oberfl~che Ober den Spalt hinweg durch die Fllssigkeit
hindurch auf die Aufnahmeflche gerichtet werden, indem die mit einem
elektrostatischen Bild versehbare Oberflache mit einer Umkehr- ladung
beaufschlagt wird, die hinsichtlich ihrer Polaritat gleichartig zu der
Polaritat der Tonerpartikel ist. '  ' 24. Verfahren nach Anspruch 1, wobel
des weiteren die mit einem elektrostatischen Bild versehbare Oberflache an
einem Fotoleiter gebildet wird, der aus der Gruppe bestehend aus Selen,
Cadmiumsulfid, einem Cadmiumsulfid-Oberzug auf MYLAR sowie organischen
Fotoleitern ausgewahit wird. 25. Verfahen nach Anspruch 2, 45     wobei des
weiteren ein best~ndiges latentes Bild auf der mit einem elektrostatischen
Bild versehbaren Oberfldche erzeugt wird. 26. Verfahren nach Anspruch 25,
wobei des weiteren das best~ndige latente Bild in einer mit einem
elektrostatischen Bild versehbaren 60     Oberflache erzeugt wird, die aus
der Gruppe bestehend aus Trockenschicht-Fotoresist, FlOssig- Fotoresist,
Zinkoxid sowie organischen Fotoleitern ausgewAhlt wird. - -27. Verfahren
nach Anspruch '2, wobei des weiteren zur Erzeugung des elektrischen Feldes
elne Spannung von ca. 200-3500 Volt an 55     die Aufnahmeflache angelegt
wird. 28. Verfahren nach Anspruch 2, wobei des weiteren zur Erzeugung des
elektrischen Feldes eine Spannung von ca. 200-1500 Volt an 18'       .
11111111111111111111111111111 *   C   L   N  S  *    EP 0 252 735 B1 die
Aufnahmeflache angelegt wird.= :. - : . .
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ... 29. Verfahren anch Anspruch 2,
wobei des weiteren zur Erzeugung des elektrischen Feldes eine Spannung von
ca. 200-1200 Volt an 5      die Aufnahmeflache angelegt wird. 30. Verfahren
nach Anspruch 1, wobei des weiteren der bildmIlBig belichtete Bereich des
latenten Bildes Ladungspolaritat aufweist. 10  31. Verfahren nach Anspruch
30, wobel des weiteren der bildmaig belichtete Bereich des latenten Bildes
geladene Tonerpartikel mit zu der Polaritat des latenten Bildbereichs
entgegengesetzter Polaritat aufwelst.              - 32. Verfahren nach
Anspruch 1,. - t    wobel des weiteren die bildmI8ig unbelichteten Bereiche
eine Ladungspolaritat aufwelsen. 33. Verfahren nach Anspruch 32, wobei des
weiteren der bildmiBlg bellchtste Bereich des latenten Bildes geladene
Tonerpartikel mit,- derselben Polaritat wie die bildmaBig unbelichteten
Bereiche aufweist. 20 34. Verfahren nach Anspruch 1, wobei des weiteren es
sich bei der mit einem elektrostatischen Buld versehbaren Oberflche um ein
Trockenschicht-Fotoresist oder ein FlUssig-Fotoresist handelt. 26  3S.
Verfahren nach einem der vorausgehenden Ansprche, wobei des weiteren die
Aufnahmeflache leitffhig ist. 36. Verfahren nach Anspruch 35, wobei des
weiteren sich die Aufnahmeflache auf einem Leiterlaminat befindet. 30 37.
Verfahren nach einem der AnsprUche 1 bis 34, wobei des weiteren es sich bei
der Aufnahmeflache um elne Oberflache elnes dielektrischen Materials   --
handelt. .. _ ................  ..... .. A. .< - 3   38. Verfahren nach
Anspruch 37, wobei des weiteren das dielektrische Material auf seiner.
RUckseite von elner leltfghigen FlAche- 



getragen wird. Revendloatlons 1. Proc~dd de fabrication d'un dessin de
d~veloppateur sur une surface rdceptrice isolde et non absorbante,
comprenant les dtapes suivantes: (a) 1'6tablissement d'une zone charg6e
d'image electrostatique latente sur une surface capable de former une image
6lectrostatique, .4s       (b) le d~veloppement de la zone formant I'image
6lectrostatique latente par application, a la surface qui peut former une
image 6lectrostatique, de particules chargdes de d~veloppateur en
suspension: dans un liquide comprenant au moMs partiellement un solvant
isolant non polaire pour la formation d'une premibre couche liquide avec
une premiere surface de liquide, les particules chargees de d~veloppateur
etant dirig6es vers la zone d'image latente de la surface capable de former
une so        image dlectrostatique pour la formation d'une image latente
d~velopp~e, (c) I'application a la surface r~ceptrice d'un liquide
comprenant au moins en partie un solvant isolant non polaire pour la
formation d'une seconde couche liquide avec une seconde surface de liquide,
(d) N6tablissement d'un champ electrique entre la surface capable de former
une image dlectrostati- que et la surface r6ceptrice, 66        (e) la
disposition de la surface receptrice afin qu'elle soit adjacente  l ea
surface capable de former une image 6lectrostatique, de manibre qu'un
espace soit maintenu entre elles et que la premibre surface de liquide solt
au contact de la seconde surface de liqulde. et cree un milieu liquide de
report par ledit espace, *   C   L   M   S   *    EP 0 252'736 B1 ..   .
.....~~~~~~~~~~~~~... .. ....... (f) le report de l'image latente
d6veloppse de la surface capable de former une image slectrostati- que en
un point de report par l'intermediaire du liquide vers la surface
r~ceptrice afin qu'une image reportse de particules de dv6ebppateur soit
formse dans une zone d 'image et delimite des zones sans image dans
lesquelles lee particules de developpateur sont absentes, 5        (g) le
maintien, pendant le report de l'lmage latente dsveloppse, de l'espace
forms entre la surface capable de former une image slectrostatique a la
surface r~ceptrice au point de report entre environ 25,4 et 508 am (environ
1 a 20 mIls), et (h) la fusion de l'image de particules de developpateur
report~e a la surface rsceptrice. to 2. Proceds selon la revendlcation 1,
comprenant en outre les 6tapes suivantes: (a) I'attaque chimique des zones
sans image de la surface rsceptrice afin que la surface rsceptrice soit
retirse des zones sans image de la surface rsceptrice, et (b) I'extraction
des particules de developpateur de la zone d'image de la surface receptrice
conductrice. t6 3. Procgd4 selon la revendicatlon 2, comprenant en outre le
malntien de l'espace forms entre la surface capable de former une image
dlectrostatique et la surface receptrice au point de report entre environ
76,2 et 254 arn (environ 3 A 10 mile). 4. Proced4 selon la revendication 1,
comprenant en outre le maintien, au point de report, d'un premier plan
passant par la surface capable de former une image 6lectrostatique
paraltblement a un second plan passant par la surface rsceptrice. 5.
Proc~d6 selon la revendication 4, comprenant en outre le maintien de la
surface r~ceptrice rigidement .26     en place au point de report.. 6.
Procd4 selon la revendication 5, comprenant en outre le maintien de la
surface rdceptrice A plat au point de report. 3o  7. Proceds selon la
revendication 4, comprenant en outre le maintien fixe de la surface
r~ceptrice au point de report. 8. Procedd selon la revendication 7,
comprenant en outre le maintlen fixe de la surface capable de former une
image 6lectrostatique au point de report. -
;        . 35 



9. Procedd selon la revendication 7, comprenant en outre le deplacement de
la surface capable de former une image electrostatique au point de report
de manibre qu'il n'existe aucun deplacement relatif de la surface capable
de former une Image slectrostatique et de la surface rsceptrice au point de
report. 10. Proc6d6 selon la revendication 4, comprenant en outre le
d6placement de ia surface receptrice. 11. Proced4 selon la revendication
10, comprenant en outre le d~placement de la surface capable de former une
image 6lectrostatique au point de report de manibre qu'il n'existe aucun
mouvement relatif entre la surface capable de former une image
dlectrostatique et la surface r~ceptrice au point de report. 45 12. Proced6
selon la revendication 10, comprenant en outre le maintien fixe de la
surface capable de former une image 6lectrostatique au point de report. 13
Proced4 selon la revendication 5, comprenant en outre l'uflisation du vide
pour le maintien en place de 60     la surface rsceptrice. 14. Proc~d6
selon la revendication 5, comprenant en outre l'utillsation du vide pour le
maintien en place de la surface capable de former une image
slectrostatique. 66  15. ProcdS selon la revendication 5, comprenant en
outre le maintien en place magn6tiquement de la surface r~ceptrice. 20
I 11111!111111  jI 1111  1111 .   .... . 20
:l~illlllfIfIf    EP 0 252 735 B1 16. Proc~d4 selon la revendication 5,
comprenant en outre le maintien en place magnetiquement de la surface
capable de former une image electrostatique. .17. Procod6 selon la
revendication 5, comprenant en outre le maintien en place
lectrostatiquement de la. 5      surface r~ceptrice. 18. Proc6de selon la
revendication 5, comprenant en outre le maintien en place
6lectrostatiquement de la surface capable de former une image
6lectrostatique. 70  19. Proc~d4 solon la revendication 2, comprenant en
outre la fusion par chauffage de limage reportee de particules de
d6veloppateur. 20. Proced4 selon la revendication 19, comprenant en outre
la fusion dans un four de lMimage reportee de particules de d~veloppateur.
7 5 21. Procede solon la revendication 19, comprenant en outre la fusion de
lPimage reportee de particules de d6veloppateur par de lPair dirige par une
fente de soufflage d'air. 22. Proc~d4 solon la revendicaflon 1, comprenant
en outre la direction des particules charg~es de 20     ddveloppateur dans
[edit espace & travers le liquide de la surface capable de former lMimage
6lectrostatique vers la surface r~ceptrice par application, a la surface
r6ceptrice, d'une charge dont la polaritd est opposee & cello des
particules chargees d d6veloppateur. 23. Proced4 solon la revendication 1,
comprenant en outre la direction des particules charg~es de 25
d~veloppateur dans ledit espace a travers 1e liquide de la surface capable
de former 1image electrostatique vers la surface receptrice par application
d'une charge auxillaire a la surface capable do.... former lMimage
Olectrostatique, dont la polaritd est somblable a cell des particules de
d~veloppateur. ...~~~~~~~~~~~~~~~~~~~~~~~. .. .
.....................................      . .  ... . s.  .  ::_.........
w_ 24. Proc~d4 solon la revendication 1, comprenant en outre la formation
de la surface capable de former 30 : une image 6lectrostatique dans un
photoconducteur cholsi parmi le s~l6nium, le sulfure de cadmium, le- " -
"Mylar" revOtu de sulfure de cadmium et les photoconducteurs organiques.
25. ProcMd6 solon la revendication 2, comprenant en outre la formation
d'une image latente permanente a !a surface capable de former une image
dlectrostatique. 35 26. Procede solon la revendication 25, comprenint en
outre la formation de l'lmage latente permanente sur   - une surface
capable de former une image dlectrostatique choisie parmi un mat~riau de
r~serve photographique en film sec un matdriau liquide de r~serve
photographique, Ioxyde de zinc et les photoconductours organiques. 40 



27. Procedd salon la revendication 2, comprenant en outre l'application
d'une tension comprise entre environ 200 et 3 500 V a la surface r~ceptrice
pour la formation du champ 6lectrique. 28. Proc~d4 solon la revendication
2, comprenant en outre lapplication d'une tension comprise entre 45
environ 200 et 1 500 V & la surface receptrice pour 1a formation du champ
6lectrique. 29. Proc6de solon la revendication 2, comprenant en outre l
application d'une tension d'environ 200  I 1 200 V A la surface receptrice
pour la formation du champ electrique. 50 30. Proced4 solon la
revendication 1, dans lequel la zone de lPimage latente a une polarite
form6e par des charges. 31. Proced4 solon la revendication 30, dans loquel
la zone de l'image latente a des particules charg6es de d6veloppateur dont
la polarite est opposee a celle de la zone de lPimage latente. 55 -    32.
Proced6 solon la revendication 1, dans lequel les zones sans image ont une
polaritd obtenue par charge. 21~~~~~~~~5: ---X L' ...   S -1 1111Zl .......
:..,,    EP 0 252 736 B1' 33. Proc~d4 selon la revendication 32, dans
lequel la zone de l'image latente a des particules chargqes de
developpateur de mime polarite que les zones sans image. 34. Proc~dd selon
la revendication 1, dans lequel la surface capable de former une image
4lectrostatique 5      est un mat6fiau de r~serve photographique sous forme
d'un film sec ou d'un liquide. 36. Procdd6 selon l'une quelconque des
revendicatlons prdc~dentes, dans lequel la surface rdceptrice est
conductrice. 1o  36. Proc~dc  selon la revendication 35, dans lequel la
surface receptrice est formre sur un stratif. conducteur. -   - 37. Proc~d6
selon l'une quelconque des revendications 1 a 34, dans lequel la surface
receptrice est une surface d'un materiau didlectrique. 15 38 Procedd selon
la revendication 37, dans lequel le matdriau est revatu d'une surface
conductrice. 25 :  .  .   :.  .   :
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