
2,421,424 B, KREUZER 

REVERBERATION METHOD AND SYSTEM 

June 3, 1947. 

Filed Feb. 8, 1945 

2xzxzev || || zºzzzzzzzzz 

?????TT ž2B2??Z2 
9 

2/72/7672227,72/ 

  



Patented June 3, 1947 

UNITED 

2,421,424 

STATES PATENT OFFICE 
2,421,424 

REVERBERATION METHOD AND SYSTE 
Barton Sreuzer, Philadelphia, Pa., assignor to 
Radio Corporation of America, a corporation 
of Delaware 

Application February 8, 1945, Serial No. 56,812 
(C. 19-1) 5 Claims. 

This invention relates to sound recording meth 
Ods and Systems, and particularly to a sound 
rerecording System wherein the original sound 
record is modified with respect to amplitude or 
frequency, or both. 

It is Well-known that sound records, especially 
those which accompany motion pictures are 
generally rerecorded, while records made for radio 
broadcasts Or home reproduction in phonographs 
may also be rerecorded before release. In motion 
picture Work, rerecording is employed to combine 
dialogue, background effects, and/or music into 
a composite record for the picture, the various 
components being modified either with respect 
to amplitude or frequency, or both. Amplitude 
and frequency modifications are also made during 
the rerocording of a single prerecorded record, 
particularly to simulate the Sound as it Would 
Occur at the place of the scene. The sound may 
be recorded in a studio or on a set, which is 
actually Only a portion of the entire scene, and 
thus, the quality of the sound is not appropriate 
to the Scene being depicted in the picture. For 
instance, only two oi three sides of a large hall 
or Cave may be used, and the sound detected from 
the actor's therein does not have the character 
istic it would have had if produced in the actual 
hall or cave. However, by rerecording, the sound 
may be characterized by varying the amplitude 
and frequency relationship of its components, 
and by introducing reverberation, to give it 
the quality it Would have had if actually recorded 
at the Scene of action. 
As disclosed in my copending application, Ser. 

No. 576,811, filed Feb. 8, 1945, reverberation is also 
used to improve Or restore noisy records. In ac 
complishing Sound Wave modification, reverbera 
tion chambers are employed, and have been em 
ployed fOr SOne time. Reverberation chamberS 
are simply enclosed Spaces into which Sound is 
projected by a Speaker and detected by a micro 
phone Spacially disposed with respect to the 
Speaker. To simulate large halls, railroad stations, 
caves, and the like, it is desirable to have a rever 
beration chamber of large size in Order to get a 
true and accurate Sound modification to simulate 
the scene, and such space is usually not readily 
available. The present invention is directed to a 
system which permits the use of the unused Spaces 
in a studio or building not otherWise Suitable for 
this purpose, Such as a basement area, the plenum 
Space in a building, or the actual recording Stage 
itself while in use. Reverberation may, of course, 
be added to and during the original recording 
from a recording stage, the present invention 
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permitting the stage to be used simultaneously 
for both the original sound source and the re 
Werberation chamber. 
One of the important features of the invention 

is the use of an ultra or Supersonic frequency, 
Which, of course, is not only inaudible to the 
performers, but also is inaudible to the audio de 
tecting elements or microphones. Since the 
ultraSonic carrier modulated by an audio signal 
Occupies Only a relatively narrow band in its 
Spectrum, a very high quality result is obtainable, 
While the use of an ultrasonic frequency as a car 
rier permits the reverberation chambers to be 
tanks or pipes filled with a liquid. 
The principal object of the invention, there 

fore, is to facilitate the modification of a Sound 
WaWe aS recorded. 
Another object of the invention is to provide 

an improved method of and System for obtaining 
reWerberation in a Signal being transmitted or 
recorded. 
A further object of the invention is to provide 

an improved method of reverberating an audio 
Signal. m 

A further object of the invention is to obtain 
reverberation in Space not normally suitable 
therefor. 
A Still further object of the invention is to ob 

tain reverberation of an audio signal by modulat 
ing an ultraSonic Signal, which is reverberated 
and thereafter detected to obtain a reverberated 
audio signal. 
Although the novel features which are believed 

to be characteristic of this invention will be 
pointed out with particularity in the appended 
claims, the manner Of its organization and the 
mode of its operation Will be better understood 
by referring to the following description read in 
Conjunction. With the accompanying dra Wings 
forming a part hereof, in which the single figure 
is a diagrammatic arrangement of a recording or 
erecording Syten embodying the invention. 
Referring now to the drawing, a source of signal 

Currents to be reWerberated is ShoWn at 5 as a 
reproducer, which may be either film or disc, al 
though it is to be understood that this SOurce 
could be a microphone directly detecting the 
original Sound source or Sources. The output 
of the reproducer is fed into an amplifier 6, the 
output of Which is divided, one portion going to 
an amplifier 8 feeding a recorder f and a 
monitoring Speaker 2 through a mixer 9. This 
channel contains the essential elements of a nor 
mal recording system, the mixer operator varying 




