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8 Claims. 

This invention relates to film Sound reproduc 
ing Systems and particularly to Systems for 
simultaneously reproducing two complementary 
SOund records. 
The object of the invention is a method and 

means Of Successively Scanning the comple 
mentary records with a single beam of light. 
A feature of the invention resides in the use of 

Optical means for directing the scanning light 
from one record to the other. 

In the known type of sound recording system 
disclosed in U. S. Patent 1,623,756, April 5, 1927 
to C. F. Sacia, two complementary records of 
the Sound are produced (a) a record of the har 
monic structure, or frequency and phase varia 
tions of the Sound, adjusted to a Substantially 
constant amplitude or intensity and (b) a record 
of the variations in amplitude or intensity of the 
Original sound, or of the degree of modification 
introduced into the recording channel to adjust 
the harmonic structure to a substantially con 
stant amplitude. In the above cited patent, the 
two records are scanned by individual beams of 
light. The current due to the reproduction of 
the harmonic record is transmitted through a 
communication channel to a sound reproducer. 
The current due to the reproduction of the am 
plitude record is transmitted through a control 
channel to a regulator which controls the am 
plification of the communication channel and 
thus restores to the reproduction of the harmonic 
record the variations in amplitude which were 
equalized during the recording process. 

In the present invention, the control channel is 
no longer required, and a single standard sound 
reproducing channel is employed. The comple 
mentary records are Successively Scanned by a 
single beam of light, which, after passing in suc 
Cession through both records, excites the light 
Sensitive device in the reproducing channel. 
Order in which the records are scanned is, in gen 
eral, immaterial. The two records may be placed 
on separate media, which may then be Superposed 
and exposed to the Scanning beam, or the two 
records may be side by Side On a Single medium. 
In the latter case, after the Scanning beam has 
passed through one record it may be reversed by 
optical means and directed through the Second 
record to the light sensitive device in the repro 
ducing channel. 

In the drawing 
Fig. 1 discloses a sound reproducing system in 

which the complementary records are on Sepa 
rate media physically superposed. 

Fig. 2 discloses a sound reproducing System in 

The . 

(C. 179-100.3) 
which the complementary records are on the 
Sane medium. 

Fig. 3 discloses a fragment of Sound picture 
film having complementary records. 
In Fig. 3, a fragment of motion picture film , 

having the usual perforations 2, carries a series 
of action pictures Within the areaS represented 
by the Squares 3. A record of the harmonic 
structure of a sound reduced to a Substantially 
Constant amplitude is represented by the record 
4. This record is identical with the “ol’ record 
disclosed in U. S. Patent 1,623,756. A record of 
the ainplitude variations of the original Sound is 
represented by the record 5. This Second record 
is thus identical with the "b' record disclosed 
in U. S. Patent 1,623,756. While the records are 
shown side by Side on a single medium, it is 
obvious that the records may be placed on sepa 
rate media. 
In Fig. 1, a film 6, carrying the pictures of the 

action and One of the complementary records is 
traversed from reel to reel 8 in the usual man 
ner. A Second film 9 carries the other comple 
mentary record, which is located in exact physical 
Superposition on the first record and is similarly 
traversed between the reels and 8. It is in 
material which of the complementary records is 
on the upper film and Which is on the lower 
film. Light from a lamp O is directed by a lens 
tube f f of known type on the film 9. The lens 
tube contains a fine slit 2, illumined by the 
Source 0 and imaged on the film 9 as a narrow 
beam of light. The beam of light paSSes through 
the film 9 and is modulated by the record on film 
9. The modulated beam then passes through the 
film 6 and is further modulated by the record on 
film 6. As the two records on films 9 and 6 to 
gether form complementary records of the Origi 
nal sound, the Successive modulations of the bean 
of light will produce a modulation corresponding 
to the original sound. The successively modu 
lated light is directed on a light Sensitive device 
f3 and produces a current varying in accordance 
with the original sound. This modulated Signal 
current may then be amplified in the uSual man 
ner in an amplifier 4 and utilized as desired, 
for example, the original sound may be repro 
duced by a reproducing device 5. 
In Fig. 2, a film similar to the film shown in 

Fig. 3, is traversed normal to the plane of the 
drawing between Suitable reels (not shown). 
Light from a source 0 is directed by a lens tube 

to the film f, as previously described under 
Fig. 1. The beam of light passes through and 
is modulated by one of the complementary rec 
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2 
ords, for example, the record 4 in Fig. 3. It is 
inmaterial which of the complementary records 
is Scanned first. The modulated light passing 
through the record 4 is directed on an optical 
reflector 6, Such as a prism or mirror, and re 
flected through a lens f to a second optical re 
flector 3 and thence reflected to the second com 
plementary record 5. The lens is convenient 
for Correcting undue divergence of the beam re 
flected on the record 5. The reflectors 6 and 8 
and the lens A may be contained in a housing 9, 
Suitably Supported on the projector and, if de 
Sired, coinpletely &nclosing the optical elements 
except for the apertures 28, 2. The light trans 
ranitted through and modulated by the record 5 
is directed to a light Sensitive device 3. When 
the light sensitive device 3 is located in the rear 
of the film, as disclosed, the modulated light from 
the record 5 inay be reversed in direction by the 
Optical reflectors 22, 23 contained in a housing 
2é Supported on the machine. The successively 
nodulated light falling on the light Sensitive de 
vice 83 produces a current varying in accordance 
With the Original SOund, Which may be amplified 
in the aimplifier 4, and utilized, for example, to 
2.2tuate the reproducer 5. It will be apparent 
to those Sikilled in the art that the invention is 
not inited to records Which are transparent, 
but is equally applicable to photographic records 
in printed on a reflecting base which are scanned 
by reflected light. 
What is claimed is: 
1. In a reproducing system, a record of the 

harmonic Structure of a Sound Wave modified in 
aimplitude, a complementary record of the ampli 
tude Variations Of Said Wave, means for Simultane 
ously moving both said records, a single beam of 
light successively modulated by both said records 
and means for transforming Said modulated beam 
into Sound energy. 

2. In a reproducing System, a record of the 
harmonic Structure of a Sound wave modified in 
amplitude, a complementary record of the ampli 
tude variations Of Said Wave, means for simul 
taneously moving both Said records, a single beam 
of light successively modulated by both said 
records in Superimposed relation and means for 
transforming Said modulated beam into Sound 
energy. 

3. In a reproducing System, a record. On a photo 
graphic film of the harmonic structure of a Sound 
wave, a complementary record on the same film 

2,018,466 
of the amplitude variations of said wave, means 
for moving Said film, a single beam of light modul 
lated by One of Said records, means for directing 
Said modulated beam to the other of said records, 
and means for transforming said doubly modu- is 
lated beam into Sound energy. 

4. In a reproducing system, a record on a photo 
graphic film of the harmonic structure of a sound 
Wave modified in amplitude, a complementary 
record on the same film of the amplitude varia- 0 
tions of Said Wave, means for moving said film at 
constant Speed, a beam of radiant energy trans 
mitted through one of said records, means for di 
recting said modulated beam through the other 
of Said records, and means for transforming said 15 
doubly modulated beam into Sound energy. 

5. The method of reproducing sound from a 
photographic record of the harmonic structure 
of a sound Wave and a photographic record of 
the amplitude variations of Said Sound wave which 
comprises producing a beam of radiant energy, 
successively modulating said beam with each of 
said records and transforming said doubly modul 
lated beam into electrical energy. 

6. In a reproducing System, a photographic 25 
record of the harmonic structure of a Sound Wave, 
a complementary photographic record of the am 
plitude variations to be reproduced in said Wave, 
means for moving said records at the same con 
stant speed, a beam of radiant energy transmitted 30 
through one of said records, Optical means for di 
recting said modulated energy through the other 
of said records and means for transforming said 
doubly nodulated beam into SOund energy. 

7. The combination in claim 6 in which Sald Op- 35 
tical means comprise surfaces for successively de 
flecting Said beam. 

8. In a reproducing system, a photographic 
record of the harmonic structure of a SOund Wave, 
a complementary photographic record of the am 
plitude variations to be reproduced in said wave, 
means for moving said records at constant speed, 
a beam of radiant energy transmitted through 
One of Said records, Optical means for directing 
said modulated beam through the other of Said 
records, said optical means comprising a pair of 
right angled prisms, other optical means for di 
recting said doubly modulated beam on a light 
Sensitive device, and means for reproducing the 
output of said device. 
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