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The present invention is concerned with 
improvements in amplifiers for use with light 
sensitive devices such for example, as photo 
electric cells. One of the objects of the 

5 invention is to eliminate or reduce noises 
caused by the variation in the intensity of 
the light source with which the photo-electric 
cell is used, for example, due to the heating 
of the filament of the light source with alter 

10 nating current, or by variation in the volt 
age of the anode supply battery. 
According to the present invention appa 

ratus for the reproduction of recorded sound 
comprises two light sensitive devices and 

i5 an amplifier adapted to amplify electrical 
oscillations derived from said devices and 
corresponding to the difference between 
their respective illumination. 
According to the present invention in the 

20 preferred form, each of said light sensitive 
devices is associated with the grid circuit of 
a thermionic valve, one of said devices being 
illuminated from a light source by light 
modulated by a sound record and the other 
of said devices being illuminated from said 
source by light which is not modulated by 
said sound record. 
The invention is illustrated, by way of example, in the accompanying drawing. 
Referring to the drawing, the anodes of 

two thermionic valves W. and W are connect 
ed through separate high resistances 1, 2 to 
the positive terminal of a battery 3 the nega 
tive terminal of which is connected to the 
filaments of the valves. The primary wind 
ing of a transformer 4 is connected between 
the two anodes and the secondary winding 
of this transformer constitutes the output 
of the amplifier. The filaments are heated 
in parallel from a low tension battery 5, a 
variable resistance 6 being included in the 
filament heating circuit. 
Each of the grids of the valves V, and V, 

is connected to the filament circuit through 
a grid leak 7 and in shunt with each of the 
grid leaks is a photo-electric cell 8, 9 in 
series with a battery 10. The two photo 
electric cells are arranged with their anodes 
connected to the grids of the valves. 
The cell 8 receives the light from the source 
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11 after the light has passed through an opti 
cal system 12, a slit device 13 and a sound 
record film 14. The cell 9 receives the light 
direct from the source 11. The source 11 may 
be in the form of a filament lamp heated by 55 
alternating current. The film 14 is caused to 
travel past the slit device 13 producing varia 
tions in the illumination of the cell corre 
sponding to the sound markings on the film. 
Since the other photo-electric cell is illumi- 0 
nated directly by the light source the sound 
record does not affect it. When the adjust 
ment is correct it will be found that hum due 
to the alternating current in filaments of the 
light source is not transmitted to the output 
circuit but differences in illumination of the 
two cells 8, 9 is transmitted in the form of 
electrical oscillations to the output circuit. 
In a modification of a circuit above de 

scribed, high tension is supplied to the anodes 70 
of the two valves V, and V, through the pri 
mary winding of the output transformer 4 the 
centre point of this winding being connected 
to the positive terminal of the battery and 
the resistances 1 and 2 can then be omitted. 
We claim: - - - 

1. In apparatus for the reproduction of 
recorded sound, the combination of two ther 
mionic valve amplifiers arranged in opposi 
tion and having a common output, two light 
sensitive devices one connected across the in 
put of each amplifier, a common light source 
for said devices, and means for modulating 
the light passing from said source to one of 

5 

said devices only. 
2. In apparatus for the reproduction of re 

corded sound, the combination of two thermi 
onic valve amplifiers having input and output 
circuits and arranged in opposition, a resist 
ance in each of said output circuits, a resist 
ance in each of said input circuits, a trans 
lating device connected to both output cir 
cuits, two light sensitive devices one connected 
in each input circuit, a common light source 
for said light sensitive devices, and means for 
modulating the light passing from said source 
to one only of said light sensitive devices. 

3. In apparatus for the reproduction of re 
corded sound, the combination of two thermi 
onic valve amplifiers, a common source of 100 
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anode potential for said amplifiers, a resist 
ance connected between said source and each 
of said amplifiers, a translating device con 
nected across said resistances, a resistance 
connected across the input of each of said 
amplifiers, a light sensitive device in parallel 
with each input resistance, a common light 
source for said light sensitive devices, and 
means for modulating the light passing from 
said source to one only of said devices. 
In testimony whereof we have signed our 

names to this specification. 
ARTHURSTANLEY RADEORD. 
MICHAEL BOWMAN-MANI FOLD. 


