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3. Claims. 

This invention relates to sound recording sys 
tems and more particularly to systems for ex 

(C. 

panding the volume range of sound records pho 
tographically impressed on films. 

It is the object of this invention to provide 
apparatus and methods by means of which Sound 
picture films capable of reproduction in standard 
theatre equipment may be reproduced with 
greatly enhanced volume range in theatres which 
have been modified by adding to the standard 
existing apparatus a small amount of simple 
equipment. " . . . 

A feature of the invention is the use with a 
sound picture film in which the picture and sound 
track appear in their normal positions and are 
of nqrmal dimensions, of a control track of ex 
tremely narrow width. Owing to the extremely 
narrow width of the control track it may be 
placed between the sound track area and the 
picture area without interference with or from 
either area. 
A further feature of the invention resides in 

the provision of apparatus suitable for reproduc 
ing the Sound track and associated control track 
after they have been simultaneously scanned by 
existing standard reproducing equipment. 
The invention will be best understood from 
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the following detailed description, reference be 
ing made to the accompanying drawing. 
In the drawing: 
Fig. 1 shows the relative positions of sound 

track area, control track area and picture area 
on an enlarged portion of a standard motion 
picture film; 

Fig. 2 shows the auxiliary equipment necessary 
to utilize the sound record and associated con 
trol track of Fig. 1; and, 

Fig. 3 is a diagram showing the interrelation 
of various circuits used in recording the sound 
track and control record. 

It is to be noted that that part of the equip 
ment which is used as monitoring equipment dur 
ing the recording operation is identical with the 
equipment used in the theatre during reproduc 
tion. ; 

Referring now to Fig. 1 a portion of a standard 
photographic film is portrayed. The film is pro 
vided with the usual sprocket holes. 2. Picture 
areas of standard dimensions are indicated at 3 
and a standard sound track of standard width 
and in standard position is indicated at . . The 
track shown is of the variable density type but 
may be any one of the relatively large number 
of types of Sound tracks which are available at 
the present time. The control track is indicated 
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79-100.3) 
at 5. This track is of extremely narrow width, 
being of the order of 5 mils in width. It is a 
record of varying frequency, the frequency range 
extending preferably from 2,000 to 4,000 cycles. 
A rectangle 6 indicates the manner in which 3 
single scanning light beam may be used to scan 
both tracks. - 

Fig. 2 shows the invention 'applied to standard 
reproducing equipment of the type more come 
pletely disclosed in U. S. Patent 2,094,063 which 
issued to J. C. Davidson on September 28, 1937. 
It will be obvious that the invention may be 
practiced with any desired form of film repro 
ducing device. 
A main housing 7 encloses a film driven roller 

8 which forms a support for the Sound film at 
the translation point. A scanning beam passes 
through an edge portion of the film including 
the sound track and control track, to an optical 
System terminating in an objective lens 9:which 
projects an enlarged image of the records to a 
fixed slit in the back of plate O. Film pro 
pelling means and the optical equipment by 
means of which light from an exciting lamp is 
projected for the so-called rear scanning of the 
film have not been disclosed in detail as they 
are disclosed in complete form in the above-men 
tioned patent to Davidson. A beam splitting de 
vice of any well-known form may be used to 
divert that portion of the scanning beam which 
has traversed the sound track from that portion 
of the scanning beam which has passed through 
the control track. This device is indicated by 
optical elements and 2 mounted on the front 
face of the element on the rear of which the slit 
plate is mounted. The diverging beams are re 
flected by a mirror 13 to photocells f4 and 5. 

In practice it will probably be desirable to re 
place the standard slit plate 0 with a plate car 
tying a slit of slightly wider than standard di 
mensions, with the beam-splitting elements 
and 2 previously mounted on the front of the 
plate, the whole constituting an easily mounted 
replacement unit, 
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In Fig. 3, the outputs of rerecorders is and T. 
suitably mixed by means of control elements 
and 9, are supplied to a main amplifier 22. 
The Over-all volume of the mixed products of 
the rerecorders is controlled by a volume con 
trolling device 20. The rerecorders are of stand 
ard form, being in effect high quality repro 
ducers to which sound films recorded in accord 
ance with standard practice are supplied. The 
mixed outputs of the "erecorders may be moni 
tored by means of a monitoring loud-speaker 37 

  



2 
over 2, path including 2 power annplifier 25 and 
the upper contacts of a key 38. Sound traci (; 
is recorded on the sound filia by Gileans of 2, 
light; valve 3 and control track 5 is recorded 
y neans of a light, valve 30. Details of the fin. 

driving mechanisin and of the light valves aire 
got necessary to ai. Linderstanding of the inven 
tion as they may be of any desired form. Pref 
erably the light valves 29 and 38 are part of 
a unitary structure four-ribbon light waive such 
as has been standard in this art for Some time. 
in using a four-ribbon light, valve the only modi 
fication necessary is suitable masking of the pole 
pieces of the second Valve so as to lay doW the 
tery narrow controi track, which as has bee. 
previously stated, is of the order of 5 mils in 
Widtii. s 

the mixed output of the rerecorders is anpi 
fied in an amplifier 32 and supplied to the signal 
light valve 29 by means of a transformer 23. A 
2noise reduction channel indicated generally at 28 
is bridged across the input to the signal recording 
scirctii in accordiance with Well-established. Spirix 
cipies which gheed not be discussed in this cog 
lection. The output of the noise reduction 2. Shit, 
'Thich is rectified, 2nd fliered current correspond 
isig in 3.3 plitude to the eaVelope Volune 72-ia 
ions of the souris is Supplied to the light valve 
circuit through 2, bridge or simple: circuit. Ail. 
in pedance 3; corresponding in value to the in 
pedance of light, waive 29 forms one arm of the 
oridge in accordiaIce. With established practice. 
An oscillator 23 may a of any Well-knoW type, 

its only requirements for the purposes of this in 
vention being that its frequency may be manually 
varied by means of a control element 39. This 
control element, may be a variable resistor, Ca 
pacitor or inductor depending on the type oscil 
lator used. The output of the oscillator is Sub 
ject to volume regulation by means of a control 
element 25 and supplies the control light valve 3G 

, through a transformer 27. A portion of the vary 
ing light beam recorded on the film by light valves 
29 and 30 is directed to monitoring photoelectric 
cells 32 and 33. The output of the signal cell 32 
is amplified in an amplifier 34 and after further 
amplification is directed to loud-speaker 37 by 
way of the lower contacts of key 38. The Output 
of amplifier 36 is subject to control by regulator 
40 which may vary either the volume or quality 
of the output. The output of cell 33 is applied 
to a discriminating network, so designed that the 
ratio of output voltage to input voltage varies 
with the frequency of the input in accordance 
with a suitable characteristic. The output of 
the discriminating network is amplified, rectified 
and filtered to provide a control voltage which is 
supplied to the variable gain amplifier 34 to regu 
late its volume. 

It has not been considered necessary to dis 
close specific circuits for the circuit elements dis 
cussed in connection with Fig. 3. These circuit 
elements are in and of themselves well known in 
the art and form no part of the present inven 
tion. -- 

The circuits necessary for reproduction in the 
theatre with enhanced volume effects are iden 
tical with those used during rerecording. Thus, 
photocell 4 supplies a variable gain amplifier cor 
responding to amplifier 34 and photocell 5 supe 
plies a discriminating network corresponding to 
discriminator 35 which exercises a suitable con 
trol on the amplifier corresponding to amplifier 
38. From this point the standard theatre power 
amplifiers and speakers inay be used. 
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3,343,835 
From the foregoing it is civious that a fir: 

has been provided which is Cagale' of eproduce 
tion by means of standard heatre equipment in 
which case no use is inade of the control track. 
When the theatre is to be equipped to obtain a 
enhanced effect, it is nerely lecessary to a did the 
auxiliary app3iatus of Sig. 2, a Waitiale gain. 8.1- 
plifie; corresponding to 3.Inglisier 3, and a dis 
clininator 35 and its associated anpifier, rectia 
fier and filter. 

She use of a, frequency Varied COEiro Saci has 
Surferous advantages over the use of 2 3Tipis 
tide modulated control track, particularly wine 
a track of very narrow widti is contemplated. 
he amount of expansion Controlled by it is not 

Subject to variations caused by iuctuations is 
sound track density, reproducing lamp intensity 
or photoceli sensitivity. It is also subject to ach 
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3. 

less variation due to accumulations of dirt and 
scratches which vary the transmissión of the 
track, 

While the signal to noise ratio of a 5 nil traci. 
is much lower than that of a track of standard 
Widia, it has been found possile to gain a...E. 
annple range of Volume cenio. practice, the 
outgut of the control photoelectric cell is gasses: 
trough a conventional filtei, Winic paSSes free 
cuencies above 2000 cycles. The discrinitiator is 
tuned to 4000 cycles. A 30 decibel range of voi 
Ine control Ray be obtained. S. 
Given a 30 decibel range of volume contro is 

Ray a liesia's 3, innes to utilize the Syste. 
for increasing sigia-to-noise ratio ahe" h3. 
reitely as an enacing control. Thus 8, 20 decies 
ice range inay be added to the upper volute 
eyei and he seriaining O decies utilized for 
bettering the Signal-to-noise ratio of the ill. 
If this is to be done, Volune control 33 must be 
operated to increase the level in the signal chain 
nel Supplying light Valve 29 while simultaneously 
the oscillator control 39 is operated to produce a. 
compensating adjustment on the control record. 
This method of operation produces a signal track 
in which the lower end of the Volume range has 
been compressed and thus when reproduced in 
Standard equipment Will show a decreased overs 
all volume range. When reproduced in theatre 
equipment provided With equipment utilizing the 
control track the signal-to-noise ratio is better, 
due to the fact that when the lower levels are. 
reproduced they will be further reduced in vol. 
une by the action of the control track. This 
reduction involume will apply to both signal and 
noise and thus the Overaali signal-to-noise ratio 
will be considerably improved. 

Since the control track is intended for use on 
the release print, it is recorded during the dub-. 
bing operation on the release negative. Various 
individual tracks are mixed in the usual manner. 
to maintain the proper balance between music, 
dialogue and sound effects. The control of the 
variable frequency oscillator is preferably lo 
cated in the mixing conscie, 

. . What is claimed is: 
1. In a Sound film system, a sound picture fil 

including a Ornal Sound track area, a sound 
track therein, a normal picture area, and a fre 
quency-modulated control track of dimensions 
such that said control track may occupy the area, 
between said normal sound track area, and said 
picture area, and neas for reproducing said 
Sound picture in iscluding a scanning device 
Connoia to said Soutli raok and said contro: 
tirac. 

2, 3, 5, SO332: 3:52, 3 3 Sier, a souri picture film. 
  



2,842,895 
including a normal sound track area, a sound 
track therein, a normal picture area, and a fre 
quency-modulated control track of the order of 5 
mills in width occupying the area between the 
normal sound track area and said picture area, 
and means for reproducing said sound picture 
film including a scanning device common to said 
sound track and said control track, the output 
of said normal sound track being subject, during 
said reproduction, to volume enhancement under 
the influence of said: control track. 

3. In a sound film system, a sound picture film 
including a standard sound track area, a stand 
ard sound track therein, a standard picture area 
and a frequency-modulated control track of the 
order of 5 mils in width occupying the area be 
tween said standard sound track area and said 
picture area, a first standard sound-picture film 

0. 
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3 
projector, a second standard sound-picture film 
projector including a scanning device common 
to said sound track and said control track, said 
second projector being modified to include a 
plurality of photosensitive devices and optical 
means located between said scanning device and 
said photosensitive devices for operatively asso 
ciating a photosensitive device with each of said 
tracks, means to project said sound picture film 
at times by means of said first projector, said 
standard sound track being reproduced without 
interference from said control track, and means 
to project said sound picture film at other times 
by means of said second projector, in which case 
said standard sound track is subject, during re 
production, to volume enhancement under the 
influence of said control track. 

JOHN G, FRAYNE, 
  


