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DURABLE REGISTRATION TEMPLATE FOR
ELECTROSTATIC PRINTERS ‘

This is a continuation, of application Ser. No.
177,255, filed Sept. 2, 1971.

The present invention relates to a durable registra-
tion template for a printer operating according to elec-
trostatic electrography and having a raster-like divided,
chargeable synthetic-resin and metal surface.

These printers, called electrostatic printers for short,
may be designed for matrix printing in which the print-
ing characters, in .accordance with the prescription for
the chosen matrix writing, are formed from a number
of, for example 7 X 9 = 63 possible printing points con-
tained in a rectangular field.

Known electrostatic matrix printers produce the
charge image on a special registration carrier, for ex-
ample, paper which is rendered conducting and which
is' unilaterally coated with a layer of highly insulating
synthetic resin. The charging device consists, typically,
of a row of juxtaposed, generally round registration
electrodes representing a limited registration dimen-
sion. The registration carrier is drawn between the row
of electrodes, which is situated perpendicular to the
synthetic resin layer registering the charge image, and
a counter-electrode entirely covering this row of elec-
trodes. Intimate contact exists between the paper sub-
strate and the counter electrode, whilst the registration
electrodes are some microns remote from the synthetic
resin layer. This transport of the registration carrier, at
an angle of 90° with respect to the row of electrodes re-
sults in the second registration dimension of variable
length. A synchronizing device coupled to the registra-
tion carrier supplies a trigger pulse at each new row of
printing points, said trigger pulse producing a high-
voltage pulse at the revelant registration electrodes
during a brief period in accordance with the informa-
tion to be printed.

The gas discharge thus produced in the air gap be-
tween the driven registration electrodes and the regis-
tration -carrier, causes the area of the registration car-
rier which is situated below the registration electrode,
to be charged. The accompanying impact ionization
providing the charge to the carrier is transported in the
air. space and is not only limited to the cylindrical
spaces considered-to be an extension to the registration
electrodes and having the same diameter, which spaces
are located between the said electrodes and the syn-
thetic resin surface registering the charge image. It
rather expands in the direction of the layer, such that

. the charged areas are larger than the front faces of the
electrodes. The size of the charged area, its shape and
the position of its centre with respect to the axis of the
registration electrode is also influenced by various
other influences and effects which are essentially deter-
mined by the configuration of the charging device, the
nature of the durable registration carrier, the air hu-
midity and the value of the high voltage. This obviously
has an adverse effect on the quality of the printed char-
acters, which therefore deviate from the prescribed
matrix writing as regards shape, size and distance of the
printing points.

The durable registration template according to the
invention eliminates these drawbacks, i.e., it guaran-
tees an exactly defined matrix print for a sufficient

- number of printing runs. To this end the synthetic resin

raster, surrounded by metal, is provided in the dimen-

sion of the direction of the template movement, with a
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synchronization track by means of which voltage pulses

can be applied to charging electrodes which are ar-
ranged in at least one row opposite from the synthetic,
resin raster positions.

The invention is not restricted to a band-shaped, gen-
erally endless construction, i.e., a loop, having dimen-
sions conforming to the printer and the width of the
printing text.

The construction of the durable registration template
with its advantageous properties, can also be readily
used on other constructions, for example, rollers. The
novel durable registration template is particularly suit-
able for electrostatic printers having a constant and a
variable output of information in an adequate number
of copies.

In processes building a latent electrostatic image on
the surface of a photoconducting element, it is known
to subdivide an intermediate element in a raster-like
manner. This is to improve the reproduction of the
half-tones of the actual registration carrier upon photo-
graphic development. An intermediate element of this
kind, however, is not suitable for the matrix printer op-
erating without a photoconducting element.

In order that the invention may be readily carried
into effect, some embodiments thereof will now be de-
scribed in detail, by way of example, with reference to
the accompanying diagrammatic drawings, in which:

FIG. 1 is a plan view of a portion of a band-like tem-
plate,

FIG. 2 is a cross-sectional view of the portion shown
in FIG. 1,

FIGS. 3 to 6 are cross-sectional views of a single ras-
ter point in various operating conditions during a print-
ing cycle,

- FIG. 7 is a cross-sectional view of another embodi-
ment of the registration template.

In the embodiment shown in FIGS. 1 to 6 the durable
registration template comprises a carrier band 1, a con-
ducting homogeneous substrate of high mechanical
strength, for example, metal, having a smooth surface.
In this band, a field of appropriate width of, for exam-
ple, round raster points 3, is recessed uniformly at a
depth of approximately 10 microns. The diameter and
distance of the raster points corresponds to that of the
printing points of the chosen matrix writing. These re-
cesses are filled with a highly insulating, homogeneous
material having a smooth surface, for example, syn-
thetic resin or lacquer, having a thickness of approxi-
mately 10 microns. The dielectric fillings 3a registering
the charge image, do not necessarily need to be flush
with the surface. The charge image shown in FIG. 4,
provided by means of an appropriate charging device,
has exclusively the shape of the surface of the dielectri-
cal filling 3a of a raster point, as only the latter is capa-
ble of storing a charge. All charge carriers contacting
the conducting substrate 1 outside the dielectric fillings
3a due to the described mechanism of the gas discharge
causing the charging, are depleted to a counter elec-
trode 6.

FIG. 7 is a cross-sectional view through the band. On
the carrier band 9 according to the same specification
as in the described embodiment, there is provided an
homogeneous, highly insulating synthetic resin or lac-
quer layer 10 having a uniform thickness of approxi-
mately 10 microns and a smooth surface, and on this
layer -there is provided a conducting, homogeneous
coating 11 of yniform thickness, for example, a metal
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of some microns thickness and having a smooth sur-
face. In this coating the raster points, for example, 12,
are recessed the full depth of the layer 11. The carrier
band 9 and the coating 11 are connected in a conduct-
ing manner via a metallic connection 13, for example,
at the edge. Also in this embodiment, the charge image
can be registered only by the surface of the dielectric
layer 10 which is dependent upon the shape of the ras-
ter points 12.

The charging device may have, for example, the con-
struction and the lay-out as in known electrostatic
printers which print on synthetic resin-paper-

—
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registration carriers. By driving the registration elec-

trodes § each time after transport over a distance of
one raster point, annunciated by a synchronization sig-
nal, each raster point can be charged at random, i.e.
each character of the matrix writing can be printed as
a charge image, in any arbitrary position of the raster
field, formed by, for example, 7 X 9 points.

The synchronization signal is provided by a corre-

15

20

sponding source, scanning the synchronization track 2 -

(FIG. 1) or 14 (FIG. 7). In accordance with the re-
quirements imposed by the applied source system, this

track can be arranged on the edges, or on the upper .

and lower sides of the band.

FIGS. 3 to 6 illustrate by way of an exposed raster
point of the band-shaped durable registration template,
the process steps of a printing cycle passing the stations
of an electrostatic printer, constructed and operating in
known manner. The following also applies to the em-
bodiment shown in FIG. 7. FIG. 3 shows the raster
point 3 from the instant of charging triggered by the
synchronization device (charging electrode in the cen-
tre of the raster point filling), a registration electrode
5, (a round pin electrode) and the counter electrode 6,
(which is connected to earth) is provided. The surface
of the dielectric filling 3a is charged by the ignited gas
discharge with the aid of a brief high voltage pulse U
on the registration electrode. The surface and the
shape of the electrode are to be in agreement with
those of the dielectric only as far as this is in conformity
with the surface density in the entire range of the filling
required for making the latent charge image visible.

In a known development chamber, the charge image
(FIG. 4) of the raster point (filling 3a) is covered, in ac-
cordance with the surface-charge density, with an ade-
quately thick, equivalent layer 4 of charged, pulverized
dye, as is shown in FIGS. 1 and 5. This layer has the
shape of the dielectric version 3a.
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FIG. 6 shows the raster point 3 after the printing of
the powder image 7 has been effected by means of a
known transfer device, on a normal registration carrier
8, for example, paper, in the electrical field by the ac-
tive electrostatic forces. The printing image 7 on the
normal registration carrier again corresponds in shape
only with the shape of the powder image 4, and hence
with the shape of the filling 3 carrying the charge im-
age. The charge image is not lost when transferred and
can be used during its service life for an adequate num-
ber of printing processes. For printing new information,
the charge images must in any case be erased. -

What is claimed is:

1. A template for use in an electrostatic printing de-
vice, in which a number of printing runs may be ob-
tained from one electrostatic image by repeatedly at-
tracting dye to said template in accordance with the
charge image of a printing character and transferring
said dye to form matrix prints on a registration carrier,
said template comprising a band containing a conduct-
ing metallic substrate, said band having edges thereon,
and having an upper and a lower surface, one of said
surfaces containing said sustrate, said substrate having
a plurality of raster points for printing a character, said
raster points being formed by recesses disposed in said
substrate, each of said recesses having a bottom portion
with an insulating surface which may be charged to
form part of said image, said dye being attracted only
to the charged insulating surfaces to thereby from said
image, and synchronization track means disposed upon
the template adjacent to said raster positions.

2. The template of claim 1, wherein said insulating
surface in said bottom portions of said recesses is
formed by partially filling said recesses with an insulat-
ing material.

3. The template of claim 1, wherein said insulating
surface in said bottom portions of said recesses is
formed by a layer of insulating material abutting said
recesses and adjacent said substrate.

4. The template of claim 1, wherein said band com-
prises two conducting layers with an insulating layer
disposed therebetween, one of said conducting layers
being said metallic substrate, and said insulating sur-
face in said bottom portion of said recesses being
formed by said insulating layer abutting the recesses in
said substrate, said template further comprising a con-
ducting member connected between said conducting

layers.
* * * * *
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