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PHOTOGRAPHIC RECORDING BY ELECTRIC DISCHARGE.

Application filed December 11, 1924, Serial No. '755,339.l

This invention relates to photographic re-
production in accordance with printed mat-
ter, pictorial representations, or other pho-
tographic or image likeness, and has for its
principal objects to simplify the reproduc-
ing process, to increase the speed of repro-
_duction, directly to produce a half-tone ef-
fect suitable for reproduction by mechanical
printing process, simultaneously to make a
plurality of reproductions, to enable the
process to be performed in a lighted room,
to improve the quality of the contrast grada-
tions throughout the high-light, half-tone
and shadow areas, and generally to improve
the art of photographic reproduction. The
invention is particularly applicable to the
art of photo-telegraphy,. either by wire or
radio, this application of the invention be-
ing disclosed in copending application Serial
No. 755,336, filed on even date herewith.

The invention consists in modulating high-
frequency oscillaticns in accordance with the
photographic subject matter, or other sub-
ject matter such for example as printed mat-

5 ter, and effecting the photographic exposure

upon an ordinary photographic emulsion or
other suitable receiving or reproducing me-
dium with an electric discharge produced by
the oscillations. Relative movement may be
produced between the discharge and the re-
ceiving or reproducing medium, in any suit-
able manner. For example, the reproducing
medium may be rotated on a drum or disk
and the electrical discharge caused to trace
over the medium along parallel lines consti-
tuting a spiral. The electrical discharge is
preferably in the form of a corona discharge

. which pulsates at a predetermined frequency,
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either ceasing entirely between beats or de-
creasing tc an intensity so low as to affect the

reproducing medium little if any, thereby

forming a succession of dots or short dashes
on the medium. The beats, which are modu-
lated in accordance with the subject matter,
are preferably impressed upon high-fre-
quency oscillations which are adapted to pro-
duce the corona effect without disruptive dis-
charge.

For the purpose of illustration one con-
crete embodiment of the invention is illus-
trated in the accompanying diagram in
which the sensitized paper or. other record-
ing medium is carried upon a rotatable drum
23. Connected to the drum through gears 24
and 25 is a threaded shaft 26 along which

travels a head 27, the head having an opén-

ing to receive stationary rod 28 which re-

strains the head from turning with the shaft.
Head 27 carries a needle 29 for directing an
electronic discharge to the sheet wound on
drum 23. This discharge is produced by an
oscillating circuit 30 feeding into circuit 81
containing ceil 82 and condenser 83, the os-
cillating circuit being controlled by a suit-
able transmitting station such as disclosed in
the aforesaid application.

The oscillation circuit 85-—385" — 42—49’
centains a modulating audion 34, an oscillat-
ing audion 38, battery 89 bridged by con-

denser 40, and an inductance coil 41 con- *

nected at one end o grid 38 of the oscillating
sudion and at the other end, through bat-
tery 39, to the anode.37 of the oscillating
audion. ‘The eathode 43 of the modulating
audion is connected to an intermediate point
of coil 41 and the modulator ancde or plate
44 is connected to the oscillator cathode or
filament 45. The potential on the modula-
tor grid 46 may be controlled in any suitable
way as for example through transformer 47.
A condenser 48 may be connected between
the conductors 35 and 42 by switch 49 but
or‘d1inari’iy thig condenser may be dispensed
with. '

With this arrangement the cathode-anode
or plate circuit 42—42" of the modulating
audion is In series with a part of the oscillat-
ing circuit and variation in the effective re-
sistance of the modulator 34, produced by
variation in the potential of grid 46, produce
opposite variation in the amplitude of the
oscillations. That is, increase of modulator
resistance decreases the amplitude of the os-
cillations.

By virtue of the aforesaid series connection
of the modulating audion the oscillations may
be varied from maximum amplitude to zero
amplitude, it being possible entirely to sup-
press the oscillations if desired by adjusting
the potential of the grid (free grid potential)
so that at one limit of grid potential varia-
tion the effective resistance of the modulating
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audion is high enough completely to stop the -

oscillations. A secondary advantage of the
series arrangement is that the single battery
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39 serves the plate circuits of beth audions -

without losing appreciable power in the mod-
ulating circuit.

The oscillating ciréuit 30 is preferably ad-
justed to generate oscillations of high-fre-
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uency and high-potential adapted to pro-
guce" an electronic discharge (e. g. a corona
discharge) from needle 29 when above a pre-
determined intensity higher than that ex-
isting between successive impulses, the in-
tensity of the discharge depending upon the
excess of oscillation intensity above the pre-
determined intensity, whereby an electronic
discharge is emitted from needle 29 during
each impulse (except perhaps while record-
ing a white or an extremely light representa-
tion on the receiving paper). Thus, in trans-
mitting a half-tone, a dot (or short dash)
is recorded on the receiving paper at each
impulse, the dot varying in intensity in re-
sponse to variations in the intensity of said
impulses, and in transmitting extreine con-
trasts such as the black and white of printed
matter, at each impulse during passage of
black or white (depending upon the adjust-
ment of the transmitting apparatus as above
described) past the point of incidence of the
light from source 9. :

The recording paper may be of the type
requiring development subsequent to ex-
posure by the electronic discharge to convert
the latent image into a patent image or it
may be of the type in which a patent image
is produced without development, the latter
type having the advantage of displaying the
image as it is recorded. The electronic dis-
charge produces the exposure as a result of
its light and/or heat and/or electronic bom-
bardment of the photographic emulsion. If
the recording medium is of the type adapted
to be affected by the electronic discharge in-
dependently of the light produced thereby
the paper may be enclosed in an opaque en-
velope or turned over and the process per-
formed in a lighted room, or a plurality of
superposed sheets may be exposed simultane-
ously ; and if the recording medium be of the
type which is sensitive to the electronic dis-
charge but insensitive to. light the process
may be carried out in a lighted room without
protecting the medium with an opaque cover-

mge. -
% claim:
1. The art of photographic reproduction
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which comprises tracing a sensitive surface
with a corona discharge, and concomitantly
varying the discharge in accordance with the
subject matter transmitted.

2. The art of photographic reproduction
which comprises spirally tracing a cylindri-

cal surface with a corona discharge, and vary-

ing the discharge in synchronism with the
subject matter transmitted.

3. Photographic reproduction apparatus
comprising an electrical discharge device, a
high-frequency oscillator for producing a
corona discharge device from said device,
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means for varying the amplitude of said dis- .

charge in accordance with the subject matter
to be reproduced, a support for the reproduc-
ing mediuom, and means for producing rela-
tive movement between said device and sup-
port so that the modulated discharge traces
parallel paths across said medium. ,

4. Apparatus of the character described
comprising an electrical discharge device,
means for continually producing a coroma
discharge from said device, means for vary-
ing the intensity of corona by the received
impulses, a support for the receiving medium,
and means for producing relative movement
between said deviee and support so that the
variable corona discharge moves over said
medium in a predetermined manner.

5. In a photographic transmission system
wherein the instantaneous valies of propa-
gated energy represent the various shades of
the original impression and wherein repro-
duction is effected by local oscillations on a
sensitized surface, the method of affecting the
amplitude of the oscillations to produce a co-
rona. of variable intensity at the sensitized
surface whereby the tone color of the photo-
graph is faithfully reproduced.

6. Apparatus for electrical reproduction
comprising a substantially non-conducting
reproducing medium, and means for produc-
ing a corona discharge in the medium to ef-
fect ionization in the medium by electronic
action without disruptive discharge.

Signed by me at Boston, Massachusetts,
this 24th day of November, 1924.

_ - AUSTIN G. COOLEY.
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