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8 Claims. 

The present invention relates to the simulta 
neous reproduction of sounds and pictures. 
The present invention, in one aspect, provides 

apparatus for the simultaneous reproduction of 
Sounds and pictures comprising sound reproduc 
ing means disposed behind a picture screen and 
means whereby the distribution of the intensity 
of the Sounds emitted through the screen may 
be controlled in accordance with the position 
upon the Screen of the principal source or sources 
of Sound. 

It is known that the higher frequencies are of 
much greater importance than the lower fre 
quencies in giving a sense of the direction from 
which the sounds appear to come. According 
to another aspect of the present invention there 
fore, the apparatus comprises a main sound re 
producing device adapted to reproduce mainly 
the lower frequencies and one or more auxiliary 
reproducers adapted to reproduce mainly the 
higher frequencies and to give an audio impres 
Sion of the position of the principal source or 
Sources of sound in the picture. In this way, the 
position upon the screen at which the higher 
frequencies are most strongly reproduced can be 
made to coincide with or to be close to the point 
from which the sounds, or the larger part of the 
Sounds, should appear to come. 
The invention is particularly applicable, al 

though not necessarily limited, to small appa 
ratus Suitable for home use and is illustrated in 
the accompanying drawing in which 

Figure 1 is a sectional view, partly diagram 
matic, showing a Sound reproducing system in 
accordance With my invention, and 

Fig. 2 is a view, partly in perspective and partly 
diagrammatic, showing the manner in which the 
Various reproducers may be controlled. 

Referring to the drawing, a moving picture pro 
jector 2 is arranged outside the horn 1 through 
Which the Sounds are emitted, the light from 
the projector 2 passing through a window 3 in 
the horn land falling upon a screen 4 arranged 
in the mouth of the horn. The screen 4 should 
be made of a Suitable translucent material which 
affects as little as possible the sound passing 
through it. The horn 1 is adapted to reproduce 
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mainly the lower frequencies. Within the horn 1. 
are arranged a number of Small reproducers 5 
adapted to reproduce mainly the higher fre 
quencies. The horns of other small reproducers 
6 are also shown in the drawing opening into 
the large horn 1. The Small reproducers 5 which 
are arranged within the horn are, as shown, so 

(C. 88-16.2) 

disposed that they do not cast a shadow upon the 
Screen 4. 
These auxiliary reproducers 5, 6 are preferably 

so distributed that sound is emitted by each Over 
a fraction of the Surface of the Screen. For ex 
ample, if six such small reproducers are used, the 
screen may be imagined to be divided into Six 
parts, each part being provided with a Small re 
producer. Switching means are provided, So that 
the small reproducer which is situated in that part 
of the screen on which the principal Source of 
sound is visible will be operating, and the other 
Small reproducers will be out of action. If there 
is more than one important source of Sound, Such 
as a number of singers or speakers in different 
parts of the picture, more than One Small re 
producer may be used simultaneously. The 
switching means are preferably controlled auto 
matically by the film F upon which the picture 
is recorded. For this purpose, a plurality of 
holes 8 may be provided in the sides of the film, 
the position of the holes being determined by 
the position of the principal Source of Sound in 
the picture. 

In reproducing, suitable Switch mechanism may 
be operated pneumatically, for example as in a 
piano player, or the holes may be caused to con 
trol the Switch mechanism in any other known 
Ol' Suitable manner, aS by permitting Con 
tact of the Switch brushes 7 With a conducting 
roller 9 over which the film F passes. The holes 
may either be put into the film by hand, or they 
may be inserted automatically during the making 
of the combined sound and picture record. The 
hole cutting mechanism may for example be 
controlled by a device sensitive to the direction. 
from which Sounds fall upon it. 

Alternatively the Switching mechanism may be 
controlled by suitable photographic markings 
upon the film working in conjunction with a 
light sensitive device. These markings may be 
made upon the film automatically, at the same 
time that the sounds are recorded, by optical 
means controlled by the direction from which the 
Sounds proceed. In the reproduction of talking 
motion pictures in a theatre, the picture Screen 
is frequently arranged in a flared proScenium 
opening. This flared opening may, according to 
the present invention, be made to constitute the 
mouth of the horn of an electrical loud Speaker 
which is used in reproducing the Sounds accom 
panying the picture. Behind the screen and 
within the horn may be arranged, as already de 
scribed, a number of small electrical reproducers 
adapted to deal mainly with higher frequencies. 
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Tastead C3 providing a nurnber of Small fixed 

i'egroducer's "With SWitching means Such as al 
ready described, one or more movable reproducers 
smay be used, and their position may be changed 
€ither manually or automatically according to 
the position of the principal source of Sound. 

ihe picture projecting apparatus may of 
course be arranged upon either side of the Screen. 

a cairn: 
i. in apparatus for the simultaneous reproduc 

tion of Sounds and pictures, a main sound repro 
ducing device adapted to reproduce mainly the 
lower frequencies and to distribute them over 
Substantially the entire area, of the Screen and 
One or more auxiliary reproducers adapted to re 
produce mainly the higher frequencies and to 
give an audio impression of the position of the 
principal Source or Sources of Sound in the 
picture. 

2. In apparatus as claimed in claim 1, a pic 
tuie Screen which may be regarded as divided 
into a, plurality of parts each part being aSSO 
ciated With an auxiliary reproducer. 

3. In apparatus as claimed in claim 1, SWitch 
ing means for controlling the distribution of 
acoustic currents to the Several auxiliary repro 
ducers in accordance With the position on the 
Screen of the principal Source or Sources of sound. 

4. In apparatus according to claim 1, means 
for noving Said auxiliary reproducer or repro 
ducers in accordance with the movements of the 
principal Source or Sources of sound in the pic 
ture. 

5. in apparatus according to claim 1, means 
for removing or attenuating the lower frequency 
oscillations in that portion of the acoustic cur 
rents to be reproduced which are fed to the aux 
iliary reproducers. 

6. Apparatus of the class described comprising, 
in combination. With a moving picture Screen and 

1,953,538 
projecting apparatus associated therewitt, & 
main Sound reproducer adapted to reproduces 
mainly the lower frequencies and to distriloute 
sounds substantially evenly over said screen, and 
a plurality of auxiliary reproducers eacia adapted 
to distribute sound over a portion only of Said. 
screen, said auxiliary reproducers being adapted 
to reproduce mainly the higher frequencies 2nd 
being selectively operable to provide localization. 
of the source of Sound on Said Screen. 

7. Apparatus of the class described compris 
ing, in combination. With a moving picture Screer 
and projecting apparatus associated therewith, 
a main Sound reproducer adapted to reproduce 
mainly the lower frequencies and to distribute 
Sounds substantially evenly over Said Screen, a 
plurality of auxiliary reproducers each adapted 
to distribute Sound over a portion only of Said 
Screen and being adapted to reproduce mainly 
the higher frequencies, and means for selectively 
operating said auxiliary reproducers in accord 
ance With the position. On the Screen of the plin 
cipal Source of Sound. 

8. In apparatus of the class described, the Com 
bination with picture projecting apparatus of a 
Sound conduit, a translucent, Screen for said pic 
ture projecting apparatus extending over the 
mouth of said sound conduit whereby sound 
Waves passing through said conduit are pro 
jected over Substantially the entire area of said 
screen, said picture projecting apparatus being 
arranged to project light through said Sound con 
duit and onto the rear face of Said Screen, and at 
least one other Sound conduit associated with 
said first-named Sound conduit external to the 
path of light from Said picture projecting appa 
ratus to said Screen, said other conduit being ar 
ranged entirely within said first-named conduit. 
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