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This invention refers to photo-electric cell sys 
tems‘and more particularly to photo-electric cell 
arrangements as used for photo-telegraphic or 
‘picture transmission. . ._ ‘ - - 

5 ' The object of this invention consists in provid 
ing means in connection with a photo-electric 
cell, whereby the photo-electric output current 
varies periodically according ‘to a de?nite fre 
quency with its amplitudes, ‘changing in accord 

10 ance with the light values of the successive ele 
mentary picture portions scanned by the trans 
mitting apparatus. . - 

Another object of the invention is to provide a 
simple and effective means, free from mechanical 

it moving elements, for producing a periodic output _ 
current of the cell with an amplitude varying in 
accordance with the input signaling currents to . 
be usedifor signalingpurposes. 
This and any further objects in details of con 

20 struction,‘ as well as operation, will become ap 
' parent by the‘ detailed “description which follows; 
This description is taken in. reference to the ‘ac 
companying drawing, or which‘ " 

Figure 1 shows, in a schematic manner, a dia 

lated in accordance with the. light values of the 
elementary picture portions, may then be am 
pli?ed by means of thewell-known more eifective ' 
amplifying systems, using inductive and capaci- ‘ 
tative coupling elements. 60 
‘ According to the present invention, another 
method is proposed for directly producing a mod 
ulated carrier current in a photo-electric cell. 
In accordance with the invention, an additional 
source of light is provided besides the scanning ‘5 
light‘ source of the picture transmission appa 
ratus, the former varying in the rhythm ‘of the 
desired carrier frequency. This scheme has 
nothing to do with the well-known arrangement 
of applying a biasing illumination ‘upon the 70 
photo-electric electrode of the cell which serves ' 
the purpose of securing the most e?icient opera 
‘tion at the most favorable operating point-on the 
photo-electric cell characteristic. In order to 
carry the invention into e?'ect, it‘ is necessary, 75 
however, to use a light source which is capable 

I of readily following the oscillations of the modu- . 

25 gram of a picture scanningsystem, having the‘ 
invention‘ embodied therein. _ - 

Figures 2 and 3 are explanatory theoretical 
curves illustrating the physical ‘operationnof the 
novel photo-electric translating device, as illus 

30 trated by Figures 1 and 2. 
The ampli?cation of electric current variations 

as supplied by photo-electric cells, meets with 
di?iculties, as these photo-electric currents are 
uni-directional currents, and accordingly, they 

35 have to be ampli?ed by means of direct current 
ampli?ers. It is well'known in the art that in 
order to amplify weak direct current impulses, no 
capacities or inductivities can be used as coupling 
elements for the amplifying tubes. For ampli? 

~4i) cation of this kind,‘ only direct or galvanic cou 
pling can be employed. In order to overcome 
these difiiculties, a number of schemes have been 
proposed for avoiding a direct current ampli? 
cation‘. One of these methods consists in, that 

45 the beam of light re?ected from the picture un 
der scanning is chopped by means of a perforated 

' rotating disc whereby the photo-electric cell sup 
plies’ a _ pulsating direct current; However, 
the use of such a perforated disc or chopper pre 

lating frequency. For such a light source, for 
instance, a glow lamp may be used which may be 
ignited and extinguished at a very rapid rate. 

Referring ‘more particularly to the drawing, 
which shows, by example, one form of embodi 
merit of the invention, a picture drum or cylin 
der C is shown upon which, according to the 
'known practice, the picture or document which 85 

'of the incident beam of light, and the amount 10°; 

50 sents mechanical difdculti'es and according to an ' 
alternative suggestion, an alternating current is 
supplied to the ampli?er after the ?rst direct 

' current ampli?cation stage which serves as a car 
rier current for the photo-electric current varia 

56. tions. - This alternating current which is modu-w 

it is desiredv to transmit, is arranged. The cylin 
der C carrying the picture is, for instance, given 
a rotational as well as lengthwise movement (not 
speci?cally illustrated in the drawing), whereby 
the picture is scanned along a spiral trace such 90 
as is well known in the art. The picture is 
scanned by means of a light source L andv an 
optical system 01, which concentrates the light __ 
emitted by the source L to'a small spot on the 
picture drum equal to the size of the elementary ,95 ‘ 
portions of the picture chosen for seaming pur 
poses. The light re?ected from the‘individual 
picture elements under scanning, is collected by 
a further optical system 02 arranged at the side 

of re?ected light which varies in accordance 
with the amount of brightness of the individual 
picture elements, is concentrated by an optical 
system 03, such as a‘lens, and thrown upon the 
photo emitting ‘electrode of the photo-electric 10‘ 
cell P., This arrangement as described up to 
now, corresponds to the well-known apparatus 
used in practical picture telegraphy. The .photo 
electric cell is connected in series with an oper 
ating battery B1 tola coupling resistance R, which 110 ‘ ' 



serves to transfer the current variations in the 
photo-electric circuit toIthe grid ofthe three 

. electrode vacuum tube '1‘. The output circuit of 

10 

15 

~20 

the tube contains a repeater or transformer Tr. 
whose secondary may be connected to any well 
known type of ampli?er, such as ampli?ers com 
monly used in radio circuits. 
In accordance with this invention, besides the 

light impinging on the photo-electric cell and 
originating from the picture scanning operation, 
the light emitted by a glow lamp G which is. 
operated by an alternating current 0! a source 
S, is thrown on the photo emitting electrode, 
independent of the light rays originating from 
the picture scanning‘ source L. In‘this manner, 
an alternating current modulated in accordance 
with the light intensities of the picture elements 

_~is obtained in the output circuit of the photo 
electric cell by the addition of the e?ect o! the 
light rays originating from the picture scanning 
element and of the‘light- rays emitted by the 

- glowing device G. This current may then easily 

.25 
, theoretical graphs illustrating the physical phe- ‘ 

30 

as 

be amplified by the well-known ampli?ers which 
have been developed to a very high stage of de 
pendability and e?iciency. I , ~ 

Referring to the Figures 2 and 3, which show 

nomenon involved, a represents the variations 
of the alternating voltage applied to the glow 
lamp device G. This voltage is preferably of 
sinusoidal shape'and may, for instance, be gen 
erated by a local vacuum tube oscillator. b 
constitutes‘ the ignition voltage of the glow de 
vice‘ and it is seen from Figure .2, that by prop 
erly choosing the amplitude of the supply volt 

- age a in respect to the ignition voltage, the glow 

45 

.50 

device is periodically lighted and extinguished 
in accordance with the alternating frequency 01' 
the supply voltage a. ' 
In the diagram of Figure 2, the light periods 

are designated by 1 and the dark periods by d. 
This is due to the well-known fact that a, glow 
lamp which usually consists of a vessel contain 
ing two electrodes and. being ?lled with a gas 
of appropriate nature and pressure, will light 
up whenever the value of the alternating cur 
rent applied to the electrodes of the device ex 
needs the ignition voltage. The lamp will re 
main lighted as long as the alternating voltage 
is higher than the ignition voltage. , _ , 

It is natural that in practical operationythe 
transition from light to dark periods and vice 
versa is not so sudden and abrupt as shown in 
Figure 2. The metal parts ‘of the glow‘ device 
after the decrease of the alternating voltage be 
low the value of the ignition voltage, will ex 

_ hibit an after-glow for a short period. This does 
not essentially change [the shape‘of the light 
curve as shown by Figure 2, but will merely have 
the effect of rounding oif its edges. ' The light 

' values originating from'the' re?ected light rays 
from the picture elements under scanning, are 

T superimposed on the light impulses supplied by 

U75 

the glow lamp. This will produce a resultant 
current in the photon-electric cell such as shown 
by ‘Figure 8. According to this ?gure, 1> repre 
sent, the ‘light impulses produced by the‘ glow 
lanipgand 0 represents the light values supplied 
from the scanning apparatus superimposed upon 
the former- In this, way. resultant impulses are 
vobtained whose. enveloping curve e varies in ac 
;cordance with the variations of the successively 
‘scanned elementary, picture portions.v These 
impulses, which are. equivalent ‘to a modulated 
carriercurrent', may then easily be translated by ‘ 
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means of a succeeding vacuum tube '1'‘, whereby 
preferably, the tube is given a negative bias to 
such an extent (f according to Figure 3), that 
only the upper parts containing the modulating - 
variations of the resultant light impulses, are 
utilized and whereby, a purely modulated car 
rier current in the secondary of the transformer 
T: is obtained. H represents the usual heating 
battery for-the tube. T and B2 represents the 
anode supply source for the same. g, according 
to Figure 3, illustrates the operating character 
istic of the tube T with its operating point‘ at 
the most favorable position by providing a nega 
tive bias equal to f for cutting off the lower part 
of the resultant light impulses. In this manner, 
only the peak values which contain the low fre 
quency modulation corresponding to the scan-v 
ning values, are ampli?ed in the output circuit 
of the tube as shown at h in Figure 3. 
What‘I claim is: ' ' 

, 1. In an electro-optical system, a photo-electric 
device,’means for impinging a beam of light upon 
said device of varying intensity solely in accord 
ance with modulating signals,'and further means 
for simultaneously impinging a separate beam of 100 
light of periodically ?uctuating intensity upon , » 

said device for producing modulated’carrier cur 
rents in the output circuit of said device. 

2. In an electro-optical system, a photoelectric 
device, an object tobe scanned, a scanning beam 
of light of substantially constant intensity im 
pinged'upon said object, means for impinging said 
beam upon said device after scanning said object, 
and means for producing a. further beam of light 
of periodically ?uctuating intensity, and simul 
taneously impinging said ?uctuating beam upon 
said devicefor producing modulated carrier cur 
rents in the output circuit of said'device. 

3. In combination in a photo-electric translat 
ing system, a photo-electric cell, an output circuit 115 
of said cell, a source of light of substantially con 
stant intensity operating intermittently upon said~ 
cell at a de?nite frequency, for producing photo 
electric current impulses in said‘output circuit, 
and a further, source of light acting on said cell 120 
and varying in‘ accordance with the quantity to bev 
translated for generating corresponding varia 
tions of photo-electric currents superimposed 
upon said ?rst impulses, and a vacuum tube de 
vice having a cathode, anode and grid electrode 125 
with its grid circuit associated with said output 
circuit of said photo-electric cell and means to 

apply-a negative bias to said grid electrode for utilizing .only the upper portion ‘of said super 

imposed resultant currents containing the current 130 
variations-corresponding to the variations of the 
quantityto be'translated by said system. _ 

4. In combination in a photo-electric translat- ._ 
ing system, a photo-electric cell, an output circuit 
of said cell, an electric glow device in?uencing 135 
saidcell, an alternating voltage supply source for 

110 

'said glow device, the ignition voltage of said glow 
device being lower than the amplitude of said sup 
ply voltage, whereby said glow device is intermit 

?tently lighted and extinguished for producing 145 
corresponding photo-electriccurrent impulses in 
said output circuit, and a further source of light 
operating on said cell and varying in accordance 
with the quantity to be translated to produce cor 
responding variations of photo-electric current MI 
in said output circuit superimposed upon said cur 
rent impulses. ' ' ' 

5. ‘In combination in a photo-electric translat 
ing system, a photo-electric cell, an output circuit 
of ' said cell, an electric glow device influencing 15° 



15 

I 

‘said cell, an alternating voltage supply source for 
said glow device, the ignition voltage of said glow 
device being lower than the amplitude of said 
supply voltage, whereby said glow‘device is inter 
mittently lighted and extinguished for producing 
corresponding photo-electric current impulses in 
said output circuit, a further source of light oper 
ating on said cell and varying in accordance with 
the quantity to be translated to produce corre 
sponding variations of photo-electric current in 
said output circuit super-imposed upon said cur 
rent impulses, and a vacuum tube device having 
its input circuit associated with said photo 
electric cell. - 

6. In combination in a photo-electric translat 
ing system, a photo-electric cell, an output circuit 
of said cell, an electric glow device in?uencing said 
cell, an alternating voltage'supply source for said 

’ glow device, the ignition voltage or said glow de 
20 vice being lower than the amplitude of said supply 

voltage, whereby said glow device is intermittently 
lighted and extinguished for producing corre 

' spondin‘gphoto-electric current impulses in said 
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output circuit, a further source of light operating 
on said cell and varying in accordance with the 
quantity to be translated to produce correspond 
ing variations of photo-electric current in said 
output circuit superimposed upon said?rst cur 
rent impulses, and a vacuum tube device having a 
cathode, anode and grid electrode, with its grid 
circuit being associated with said, output circuit 
and means to apply a negative bias to said grid 
,electrode for utilizing only the upper portions of 
said resultant superimposed currents containing 
the variations of said quantity ‘to be translated. 

' 7. In combination in a picture transmission 
apparatus, a photo-electric cell, an electron emit 
ting light sensitive electrode of said cell, a circuit ' 
or said cell, means to apply a beam‘ of light to act 
upon said light sensitive electrode, varying in ac 
cordance with the brightness of successively 
scanned elementary portions 01 the picture to be 
transmitted to produce corresponding photo-elec 
tric current variations in said output circuit, and 
an electric glow ’- device also acting on said light 

_ sensitive electrode, consisting of a gas-?lled ves 
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sel with electrodes therein and a source or alter 
’ ~ nating voltage applied to said electrodes. 

8. In combination in a picture transmission ap 

. a1 " 

1,972,221 3 
paratus, a photo-electric cell, an electron emit 
ting‘ light sensitive electrode or said cell, a cir 
suit of said cell, means to apply a beam of light 
to act upon said light sensitive electrode, varying 
in accordance with the brightness of successively 
scanned elementary portions oi the picture to be 
transmitted to produce corresponding photo-elec 
tric current variations in said output circuit, an 
electric glow device, also acting on said light sensi 
tive electrode, consisting ota gas-?lled vessel with 
electrodes therein and ‘a source of alternating 
voltage applied to said electrodes, the ig?ition 
voltage of said glow device being less than the 
amplitude of said alternating supply voltage for 
periodically lighting and extinguishing said glow 
device, for producing corresponding photo-elec 
tric current impulses insaid output circuit upon 
which said photo-electric current variations are 
superimposed. _ 

9. In combination in a picture transmission ap 
paratus, a photo-electric cell, an electron emit 
‘ting light sensitive electrode or said cell, a circuit 
of said cell, means to apply a beam of light to 
act upon said light sensitive electrode, varying in 
accordance with the brightness or successively 
scanned elementary portions or the picture to 
be transmitted to produce corresponding photo 
electric current variations in said output circuit, 
an electric glow device also acting ,onlsaid light 
sensitive electrode, consisting or,a_gas-?l1ed vessel 105 
with electrodes therein, a source of alternating 1 
voltage applied to said‘ electrodes, the ignition 
voltage of said glow device being less than the 
amplitude of said alternating supply voltage for 
periodically lighting and extinguishing said glow 
device, for producing corresponding photo-electric 
current impulses in said output circuit upon which 
said photo-electric current impulses in said out 
put 'circiut upon which said photo-electric current 
variations are superim'pose , and a vacuum tube 115 
device having a cathode, an e and grid electrode 
with its grid associated with said output circuit, 
and means to apply a negative biasing voltage to 
said electrodegrid for utilizing only the upper por 
tion of said resultant superimposed currents con 
taining the variations corresponding to the bright 
ness of elementary portions of the picture to be '_- ' 

transmitted. 
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