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(54) EQUIPMENT AND PRINTING METHOD ON ANY KIND OF SUPPORT

(57) The present invention is the use of equipment
consisting of a modified laser printer, a generator of elec-
trostatic charges or an ultrasonic wave generator and a
heating apparatus for printing on any support. The toner,
until it is fixed to the surface of the object with the heating
apparatus, maintains its initial characteristics, i.e. powder
particles. The image, which comes out from the laser
printer is placed on the surface on which to transfer the

print; the head of the electrostatic charge generator is
made to slide on the back face of the sheet generating
an electrostatic force such as to push the toner particles
onto the underlying surface, reproducing the same image
but in a mirror-like manner; the sheet is then removed
and the image is permanently attached on the surface of
material via the heating apparatus which carries the toner
to the melting temperature.
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Description

[0001] Object of the present invention is the use of
equipment consisting of a modified laser printer, a gen-
erator of electrostatic charges and a heating apparatus
for printing on any support.
[0002] At present, the printing is carried out on different
supports adopting appropriate techniques depending on
the same. For example, for certain media the printing is
carried out in the laboratory, on films or paper, after which
they have been put with adesive on the support; in other
cases the printing is produced in the laboratory and di-
rectly on the support, limited in shape and size; still, it is
possible to print on vertical supports but they must be
homogeneous, not curved, of limited height and free from
obstacles. In each of the cases indicated, the printing
procedures use films or printed papers with water-based
or solvent based inks and in any case it is not possible
to use only one apparatus to produce said prints.
[0003] Ultimately, at the current state of the art, it is not
possible to adopt a single printing method valid for the
production of images on any type of support or surface.
[0004] The aim of the present invention is the produc-
tion of environmentally friendly prints on any surface,
without limitations of shape and size of the surface itself,
as well as in the laboratory also directly on the place
where the surface to be printed is located, and envisages
the use of any type of toner, whatever the composition
of the material to be printed.
[0005] Another object of the present invention, in ac-
cordance with the foregoing, is the possibility of produc-
ing prints by adopting a single method valid for all mate-
rials, simultaneously overcoming all the current limita-
tions regarding the composition, shape, size and homo-
geneity of the surface of the object to be printed.
[0006] Another object of the present invention, in ac-
cordance with the foregoing, is to use a laser printer by
introducing in it innovative passages which allow printing
outside the printer and independently thereof.
[0007] It is known that the process applied by laser
printers is divided, schematically, into the following steps:

1. Static loading of the drum through the PCR. The
continuous flow of electrical current from the PCR
generates a state of charge on the photosensitive
surface of the drum
2. Exposure: the laser beam reads the image to be
reproduced and scans the surface of the drum by
removing the charge in areas where the toner should
not be placed in the next stage of development. At
this point there is on the surface of the drum a "hid-
den" image which is nothing but the reproduction in
negative of the image to be printed
3. Development: the development phase takes place
through the acquisition, by the magnetic drum, of the
toner dust on the hidden image. Toner powder, com-
ing its own tank it is attracted to the drum itself and
attaches itself to the areas that are sensitive to the

charge, ie to the hidden image.
4. Transfer: the next step is to move the toner on the
sheet of paper. During its sliding, the sheet is elec-
trostatically charged by the displacement roller, so
that the toner on the drum, with a charge of sign
opposite to that of the sheet, moves onto the sheet
of paper creating the image to be printed.
5. Fusion: the toner particles that are already present
on the sheet of paper are not yet perfectly attached
to it, they need the melting phase. The sheet of paper
passes through a zone of the printer called "baking
oven", consisting of the fuser roller and the presser.
The pressure roller compresses the sheet on the fus-
er roller, which with the heat emitted welds the toner
to the paper.

[0008] The procedure object of the present application
modifies the above description, articulating itself in the
following phases:

a. The image to be reproduced (table n.1, figure n.1)
is sent to the laser printer in specular mode with re-
spect to the initial orientation (table n.1, figure n.2)
b. The laser printer performs its procedure as de-
scribed in paragraphs 1 to 4 above. The melting step
is then excluded (point 5.), thus obtaining on the
sheet a print which still has the toner in its original
state of powder (table 1, figure 2).
The sheet coming from the printer is placed on the
surface to be printed, in contact with it and with the
printed side (provided with toner) facing it (table n.3,
figure n.4-5)
c. Through a generator of electrostatic charges
(harmless and completely safe for things or people)
apply charges or to the sheet or to the surface to be
printed or both (table n.4, figure n.5) which, acting
on the toner, create a force such as to reject the toner
particles from the sheet, and in this way transfer the
print onto the chosen material.
d. Once the toner has been transferred, the previ-
ously positioned sheet is removed (table n.5, figure
n.6) and the printing is definitively fixed on the ma-
terial through a heat source at a suitable temperature
(table n.6, figure n.8 (Fusion temperature of toner)

[0009] The innovative procedure described thus allows
to print with toner on any material and surface. Moreover
it allows the production of prints of any size, being able
to realize an image of any size.
[0010] This procedure therefore achieves the exceed-
ing of the current limits of laser printing with regard to the
composition, the shape and the size of the support. More-
over, it has the following advantages also compared to
the other existing printing techniques:

- possibility of printing as well as in the laboratory also
directly on the place where the surface to be printed
is located
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- high print quality
- possibility of printing on horizontal, vertical, curved

and asymmetrical surfaces.
- low toner costs compared to inks, films, paints and

special papers used in other printing techniques
- ease of application of the prints on surfaces
- low cost, low energy consumption, minimum space

and easy transportability of the machinery necessary
for printing.

- possibility to correct any errors or imperfections by
removing the toner from the printing surface before
casting.

- Ecological as it provides for a minimum production
of waste materials.

- ecocompatibility linked to the non-use of chemical
products.

- Ecological as it provides for the reuse of the sheets
used by the laser printer since at the end of the proc-
ess on them there is no more toner powder

- The whole process is much faster than any other
printing technique.

- respect of the initial characteristics of the substrate
to be printed, since the same are not altered by print-
ing (for example, with this procedure printing on a
wooden surface does not cover the natural grain of
the wood support)

- practical and economic method as it allows printing
with just one machine anywhere.

[0011] The electrostatic charge generator, used for the
transfer of toner, can be replaced by an ultrasonic wave
generator of adequate frequency and intensity to fix the
toner on the surface of any support

Claims

1. Equipment and printing method on any kind of sup-
port characterized in that it comprises a laser print-
er that is private of the toner smelting furnace, an
electrostatic charge generator or an ultrasonic wave
generator and a heating device up to the toner melt-
ing temperature, and in which:

the image to be printed on the surface of the
object, made specular with respect to the initial
orientation, is sent to the aforesaid laser printer;
the image, which come out from the laser printer
and that presents, on the face of the sheet, the
un-melted toner held together only by the elec-
trostatic forces, is placed on the surface on
which to transfer the print;
the head of the electrostatic charge generator
is made to slide on the back face of the sheet
generating an electrostatic force such as to push
the toner particles onto the underlying surface,
reproducing the same image but in a mirror-like
manner;

the sheet is then removed and the image is per-
manently attached on the surface of material via
the heating apparatus which carries the toner to
the melting temperature.

2. Equipment and printing method on any support ac-
cording to claim 1) characterized in that the elec-
trostatic charge used, to obtain the transfer of toner
on the surface of the object to be printed, can be of
a positive or negative sign relative to the electrostatic
charge of the toner which it takes in the printer.

3. Equipment and printing method on any support ac-
cording to claim 1) characterized in that toner of
any color can be used and any micron size of the
particles can be used.

4. Equipment and printing method on any support as
claimed in claim 1) characterized in that the toner,
until it is fixed to the surface of the object with the
heating apparatus, maintains its initial characteris-
tics, ie powder particles.

5. Equipment and printing method on any support ac-
cording to claim 1) characterized in that the elec-
trostatic wave generator used for the transfer of the
toner, can be replaced by an ultrasonic wave gen-
erator of adequate frequency and intensity to fix the
toner on the surface of any support..

6. Equipment and printing method on any support ac-
cording to claim 1) characterized in that on the sur-
face, on which the image can be transferred, further
electrostatic charges of suitable sign, positive or neg-
ative, can be applied to further facilitate the transfer.
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