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This invention relates to signal transmission 
Systems of the type wherein the transmitted Sig 
nals are representative of light impinging upon a 
light sensitive cell. . . . . . . ' 

It is well known that photo-electric cells may 
be used in facsimile transmission Systems to Con 
trol the development of signals in accordance 
with conditions of light and shade to which such 
cells are exposed, the modulation of the carrier 
Wave being effected by means of a light chopper 
and associated current amplifiers and modula 
tors. In such systems, however, wherein a light 
chopper is employed, it has been found that the 
wave shape developed is not entirely satisfactory 
to provide for advantageous conditions of opera 

is attributed to the 
light chopper. 
Furthermore, in many of the facsimile Scan 

ners proposed heretofore it has been awkward 
and difficult to place the photo-cell in the me 
chanical system without sacrificing certain de 
sirable features. In the various systems utiliz 
ing, direct current amplifiers, difficulties have 
been encountered due to a pronounced tendency 
of the amplifier to drift, that is, to depart from 
its adjustments to such an extent as to mate 
rially interfere with the fidelity of the repro 
duced picture. 
One method of overcoming the aforemen 

tioned disadvantage is disclosed in a copending 
application, Serial No. 576,266, filed November 
20, 1931, by Maurice Artzt. The foregoing ap 
plication provides an improved apparatus for 
modulating an electrical Wave, Which is rela 
tively stable and capable of holding its Setting 
over long period of time. The present invention 
is an improvement thereon and provides a highly 
efficient, simplified circuit arrangement. 
An advantage of the present invention is that 

a minimum number of tubes is employed. With a . 
consequent reduction in the complexity of the 
circuit and in the cost of Construction. This ar 
rangement permits easier maintenance require 
ments. 
From one aspect, the present invention com 

prises a double-modulated circuit arrangement 
employing a single Screen grid tube whose con 
trol grid is varied in potential in accordance with 
the light variations and whose screen grid is cou 
pled to the source of carrier current. 
The invention is described more in detail in 

the following specification. Which is accompanied 
by drawing in which Figure 1 illustrates, dia 
grammatically, a System embodying the princi 
ples of the present invention, and Figure... 2 
shows, graphically, the operation of the system 
of Figure 1. 

Referring to Figure 1, there is shown an im 
proved circuit arrangement for controlling the 
development of picture signals in a facsimile 

1932, serial No. 600,874 
(C. 178-5) 
transmission System. Wherein a photo-cell is 
COInnected to the control grid 5 of a four-elec 
trode electron discharge device 6 whose screen 
grid is coupled to a source of carrier current 8. 
AS is Weil Known, the photo-cell draws more or 
less current depending upon conditions of light 
and shade to Which it is Subjected. In the sys 
tem. ShOWn, Variations in these conditions are 
determined by the amount of light reflected from 
the surface of a picture wrapped about the usual 0 
drum 4 forming part of the transmitter. The 
anode of the four-electrode electron discharge 
device is shown connected to a source of positive 
potential Supplied by battery 9 and the cathode 
thereof Connected to another Suitable source of 15 
potential ShoWn as battery O. In the preferred 
arrangement, the Voltage applied to the anode is 
about 35 volts while that applied to the cathode 
by battery. G is 6 volts. 
The carrier current is shown supplied by a 20 

Suitable thermionic oscillator designated, gen 
erally, by the reference numeral 8. This oscil 
lator, as shown, functions in a manner well known 
to those skilled in the art and will not be de 
Scribed herein. If desired, this oscillator may 
be of the type described in my copending appli 
cation Serial No. 599,946, filed March 19, 1932. 
In operation, when light is reflected on the 

photo-cell the cell will draw a corresponding 
amount of Current to cause variation in the volt 
age acroSS the resistor 2. The potential of the 
control grid 5 of the tube 6 will thereby be 
changed, affecting the mutual conductance of 
the tube and producing amplitude variations of 
the carrier. The modulated carrier is applied 
to the grid circuit of a Suitable amplifier from 
which it paSSes through a constant frequency 
Variable dot convertor arrangement of the type 
described in copending application Serial No. 
558,750, filed by H. Shore and J. N. Whitaker, 
August 22, 1931, Where it is combined with a 
screening tone of the desired frequency, 230 
cycles for instance, which is supplied by a suit 
able generator designated as 3. This combina 
tion converts the amplitude modulated carrier 
of the Scanning head to characters resembling 
telegraph. Signals of varying length or duration 
(depending on the Weight or tone value of the 
Scanned picture) which are Supplied to the radio 
transmitter 4, or to a Wire line service. If de 
sired, the output of amplifier may be applied 
directly to a Wire Service or radio transmitter as 
an amplitude modulated signal. 

Figure 2 shows the light response character 
istic of the circuit arrangement of Figure 1. It 
Will be noted that there is a slight departure from 
linearity. This departure, however, is an advan 
tage inasmuch as a slight curvature at the dark 
end of the characteristic can render somewhat 
greater detail. When using this particular system. 
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of transmission. In this system the density of a 
given area is the average of discreet black dots 
and White spaces. The averaging is done by the 
eye and when the percentage of black area be 
comes about 85% or more of the total area, it be 
comes exceedingly difficult for the eye to detect 
changes in density. Consequently, departure 
from linearity in this region by increasing the 
actual percentage change enables the eye to de 
tect these changes and, in effect, increase the 
amount of detail that can be seen. 
What is claimed is: 
1. A facsimile System employing a rotating 

drum, a scanning light and means for convert 
ing reflected light variations therefrom into elec 
trical waves of varying amplitude comprising 
a single electron discharge device having a cath 
ode, anode, control electrode, and an auxiliary 
electrode, a photo-cell directly connected to the 
control electrode and to the cathode of said de 
vice, a resistor between said control electrode and 
said cathode for supplying variable bias to said 
control electrode, another resistor connected to 
said anode, a source of uni-directional potential, 
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and a source of low frequency sinusoidal carrier 
current coupled to the auxiliary electrode of said 
device, whereby the amplitude of said carrier cur 
rent across said anode resistor is always propor 
tional to the intensity of the reflected light im 
pinging upon said photocell. 

2. A facsimile system comprising, in combina 
tion, a rotating drum, scanning means, a single 

35 

electron discharge device including a cathode, a 
control electrode, a Screen electrode, and an out 
put circuit for said device, a photoelectric cell 
responsive to varying light values of elemental 
areas of the subject supported on the drum for 
scanning, a direct connection between the cath 

2,055,513 
ode of the discharge device and the photoelectric 
cell, a direct connection between the control elec 
trode of the discharge device and the photoelec 
tric cell, a resistor connected between said cath 
ode and said control electrode, means for sup 
plying sinusoidal carrier voltage to the Screen 
electrode of said device, means for Supplying uni 
directional voltage to the screen electrode of said 
device, and an output circuit connected with the 
output of said single discharge device wherein 
there appears an amplitude modulated carrier 
Wave whose extent of modulation is always pro 
portional to the response of the photoelectric 
cell to said varying light values. 

3. A facsimile system comprising, in combina 
tion, a rotating drum, Scanning means, a single 
electron discharge device including a cathode, a 
control electrode, a screen electrode, and an out 
put electrode, a photoelectric cell responsive to 
the varying light values of elemental areas of the 
subject supported on the drum for scanning, re 
sistor means for biasing said control electrode, 
a source of low frequency sinusoidal carrier cur 
rent coupled to the screen electrode of said de 
vice, a source of D. C. voltage directly connected 
to the screen electrode of said device, a direct 
connection between the cathode of the discharge 
device and the photoelectric cell, a direct Con 
nection between the control electrode of the diss 
charge device and the photoelectric cell, said con 
nections giving accurate amplitude control of 
said carrier, and a resistor connected to the out 
put electrode wherein a modulated Wave appears 
whose amplitude is always proportional to the 
response of the photoelectric cell to Said varying 
light valueS. - y 
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