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This invention relates to the reproduction of 
Sound. More particularly it relates to means for 
reproducing sound from sound-on-film records 
in connection. With motion pictures. 

5 In the projection of sound motion pictures a 
beam of light from a so-called exciter lamp is 
passed through the sound track which is recorded 
along One side of the film band and the light, 
is modulated thereby. A photoelectric cell re 

10 ceives this modulated beam and transforms it 
into modulated electrical energy which in turn 
is amplified to operate a loud Speaker. This 
invention relates particularly to the means of 
amplifying this electrical energy and the pro 

15 duction of sound therefrom. 
Radio receiving sets are very common and 

One Of them is likely to be available in any home 
or other location where amateur sound motion 
pictures are to be shown. It Would be very con 

20 venient to be able to use the electrical amplifica 
tion and the loud speaker of a radio receiver in 
conjunction with a sound motion picture projec 
tor. Thus duplication of equipment With its ac 
companying unWarranted cost Would be elimi 

25 nated. 
It is an object of this invention to provide an 

arrangement for using a radio receiver to ann 
plify the output of the photoelectric cell of a 
Sound notion picture projector and to produce 

30 Sound from the radio loud Speaker. 
Some radio receivers are equipped With phono 

graph jacks or equivalent means to allow the in 
troduction of audio frequency current (such as 
the output of a microphone or a suitably ar 

35 ranged phonograph) into the circuit in such a 
manner that only the final audio stages of am 
plification are used. However since all radio 
receivers are not so equipped and Since it Would 
be desirable to use all of the amplification which 

40 is available in the receiver, I prefer to introduce 
the output of the photoelectric cell into the re 
ceiver at the usual antenna connector. It is 
therefore a particular object of this invention to 
provide a means of accomplishing this. 

45 As is Well known, a radio broadcast Signal may 
be considered as a radio frequency, carrier wave 
modulated by the audio frequency intelligence 
which is being transmitted. It is an object of 
this invention to provide a carrier frequency 

50 upon which the photoelectric cell output may be 
imposed, so that it Will simulate a radio broad 
cast signal and will be suitable for reception by 
a radio receiver through its antenna, connector. 

It is well known in the art to use a high fre 
55 quency current as the exciter lamp supply in 

(CI. 179-100.11) 
Order to eliminate any audio frequency varia 
tions in illumination which would affect the 
photoelectric cell in addition to the modulations 
Caused by the Sound track. It is a special object 
of one form of this invention to provide a circuit is 
arrangement for using the exciter lamp supply 
to provide a high frequency current or carrier 
to be modulated by the photoelectric cell output 
and to be transmitted to the antenna, connector 
of an ordinary radio receiver as discussed above. 10 
The carrier Wave, whether it is furnished by the 
eXciter lamp Supply or not, should have a fre 
quency Within the range for which ordinary home 
receiving sets are tunable. 
Other objects and advantages of this invention lis 

Will become apparent from the following descrip 
tion. When read in connection with the accom 
panying drawings in which: 

Figure 1 illustrates a form of the invention 
Wherein a high frequency current is supplied, 20 
modulated by the photoelectric cell output and 
then introduced through the antenna connector 
to a radio receiving set. 

Figure 2 is similar to Figure 1, and in addi 
tion indicates Schematically the use of the ex- 25 
citer lamp supply as the source of high fre 
quency for the carrier Wave. 

Figure 3 is a skeleton circuit diagram illus 
trating one general form the invention may take. 

Figure 4 is the circuit diagram of one particu- 30 
lar form of the general circuit arrangement illus 
trated in Figure 3. 

Figure 5 is a circuit diagram showing another 
form of the invention in which a conventional 
type of oscillator provides the carrier frequency 35 
but does not have the feature of also being ulti 
lized as the eXciter lamp supply. 
As shown in Figure 1, a sound motion picture 

film 3 bearing a sound track 2 is moved in a 
well-known manner past a lamp 30 and a lens 40 
System 3 which form part of an ordinary Sys 
ten for projecting the pictures. The film 3 is 
also moved so that its Sound track 2 passes be 
tween a suitable exciter lamp f l and a photo 
electric cell f4, so that the light received by the 45 
photoelectric cell 4 is modulated according to 
the sound track 2 in a well-known manner. 
The photoelectric cell 4 together with its ac 
companying circuit 5 produces a correspond 
ingly varying electric current which may be am- 50 
plified to operate a loud Speaker. The circuit 
5 includes a source of high frequency 8 which 

provides a carrier wave to be modulated by the 
output of the photoelectric cell 4 through its am 
plifier circuit 9. This modulated carrier wave 55 
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is suitable for reception by the antenna connec 
tor of a radio receiver 6 which together with 
its loud Speaker completes the set-up. 

Figure 2 is similar to Figure 1. In this case, 
however, the carrier frequency source 8 is of a 
type which is also suitable as a source of energy 
for the exciter lamp (connected by leads 20 
to the high frequency source f8). 

In Figure 3, a suitable amplifying circuit 9 
receives the output of the photoelectric cell and 
supplies the audio frequency component to the 
condenser 23. The exciter lamp receives its 
high frequency supply through leads 20 from 
the Oscillator circuit 2. This high frequency 
is also introduced through suitable inpedance 
to the condenser 23. Any suitable means 22 
(shown as a triode with grid modulation in this 
figure) for forming a modulated wave receives 
the two waves from the condenser 23. Thus 
the unit 8 (labelled "High frequency modulator' 
in Figures 1 and 2) connprises the oscillator 2, 
the modulating means 22, the condenser 23 and 
a suitable accompanying circuit. A load 24 pro 
vided in the output of the modulation means 22, 
may consist of an inductance which for maximulin 
output may be tuned to the carrier frequency. 
The advantages and disadvantages of Such tun 
ing are well known to those skilled in this art. 
Although, for the sake of clarity I have shown 
specific arrangements for each portion of this 
skeleton circuit, it is obvious that equivalent 
means may be adopted in each case. For exam 
ple, the oscillator circuit 2 or the modulator 22 
may have any conventional form. 

Figure 4 is one particular form of the arrange 
ment shown in Figure 3. The amplifier circuit 
9 includes two stages of amplification. The 
modulator tube 22' is shown as a diode and thus 
has the ability of giving low output. With low dis 
tortion. For convenience the photoelectric cell 
14 and its accompanying circuit 9 may be incor 
porated in the projector. The circuit 8 includ 
ing the exciter lamp supply 2 and the modulator 
22' may be mounted in a separate unit. The ex 
citer lamp will of course be in the projector 
and leads 20 are provided for connecting it to 
its power source 2. A radio receiver Completes 
the equipment. If a radio receiver is not avail 
able or if for any reason it is desirable to have 
a separate amplifier and loud Speaker unit for 
the projector, a conventional type of unit in 
cluding the loud speaker, the amplifier and the 
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exciter lamp supply 2 but omitting the modul 
lator 22' may directly replace the radio receiver 
and the unit containing circuit 8. 

Figure 5 is similar to Figure 4 except for the 
form of circuit 8. The high frequency oscillator 
2 and the modulator 22’ of Figure 4 are com 
bined in the circuit of the pentagrid conventor 
tube 25 of Figure 5. Many equivalent oscillator 
modulator arrangments will immediately Suggest 
themselves to those skilled in the art. In each 
figure Ep and Eg indicate plate and grid po 
tentials. 

I have shown only a few of the arrangements 
of my invention which are, however, sufficient to 
illustrate its principle and means of practicing 
it. It is to be understood that I do not Wish 
to be limited to the specific circuits shown, but 
that my invention is of the scope of the ap 
pended claims. 
What I claim is: 
1. A sound motion picture projector compris 

ing a motion picture film bearing a Sound track, 
optical means to project the motion pictures 
from said film and means for reproducing Sound 
from said sound track including a Source of light 
to illuminate said sound track, a Source of high 
frequency current to supply Said Source of light, 
a photoelectric cell adapted to receive light 
modulated by said sound track, means for adapt 
ing part of the output of Said Source of high fre 
quency to form a carrier, means for modulating 
said carrier by the output of said photoelectric 
cell and means for introducing said modulated 
carrier into an ordinary radio receiving Set hav 
ing a loud speaker, said high frequency being 
within the range to which the radio receiving Set 
is tunable. 

2. In a device for the reproduction of Sound 
from optical sound records the combination of 
a source of light, a film band bearing a Sound 
track, a photoelectric cell adapted to receive light 
modulated by said sound track, a source of high 
frequency current to supply energy for Said Source 
of light, means for adapting some of the Output 
of said source of high frequency to form a Calrier 
wave, means for modulating Said Carrier Wave 
by the output of said photoelectric Cell, and 
means for introducing said modulated carrier 
wave into the antenna connector of an Ordinary 
radio receiving Set. 

RICHARD S. MORSE. 
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