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SOUND RECORDING 
ON MOTION PICTURE FILM 

Recently there has been renewed 
interest in optical sound recording, 
brought about mainly by improvements 
in sound quality achieved with the Dol
by noise reduction system. This sys
tem, developed in England by Dolby 
Laboratories Inc., at latest report, 
has been installed in over 20,000 audio 
recording, broadcast and television 
centres around the world, and is now 
gaining increasing favor in the motion 
picture industry. 

Since the introduction of sound on 
film over 40 years ago, there have 
been significant improvements in pic
ture quality in the theatres, but the 
audio portion has not kept pace. Al
though optical sound tracks are simple 
and economical to produce, theatre au
diences accustomed to high fidelity 
audio performance in the home are 
likely to be dissatisfied with the qual
ity of sound from film. One of the 
worst features of optical tracks is the 
relatively high background noise lev
el. 

Magnetic sound tracks on film prints 
can give better sound in the theatre, 
but on account of higher costs and the 
need to modify projection facilities, it 
seems almost certain that films will 
continue to be released with optical 
tracks. The possibility of substantial 
improvements in sound reproduction 
in the theatre through the use of noise 
reduction techniques now being pro
posed tips the balance still further in 
favor of optical tracks. 

The first application of the Dolby 
noise reduction system in the motiori 
picture field was to improve the qual
ity of record albums being made fron} 
film sound tracks. The system works 
only in the quietest passages. Supple
mentary or "side chain" signal com
ponents are derived in four frequency 
bands, representing only a small per-
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centage of the main signal. These 
components are then added to the main 
signal, just before the recorder, pro
viding lOdB noise reduction from 30 
Hz upwards, rising above 5 kHz to a 
maximum of 15dB at 15 kHz. 

Low level signals at all frequencies 
are boosted by lOdB in the Dolby en
coding unit prior to recording on film. 
In a theatre equipped with a Dolby 
playback unit, these components are 
decoded and attenuated by the same 
amount. Noise in a 35mm optical 
track can be reduced in this way to 
about 65dB below 100% modulation. 

At the SMPTE technical conference 
in Toronto in November 1974 Ian Al
len of Dolby Laboratories gave a dem
onstration of noise reduction and cin
ema equalization techniques. A paper 
by Mr. Allen on "Production of Wide 
Range Low Distortion Optical Sound-
trfcks utilizing the Dolby Noise Re
duction System" was published in the 
September 1975 issue of SMPTE Jour
nal This paper is devoted mainly to 
optical sound recording and reproduc
ing methods, and contains much very 
useful information for anyone involved 
in this kind of work. 

Mr. Allen gives an account in this 
paper of investigations made in motion 
picture laboratories in the UK to de
termine the causes of distortion ef
fects and to improve the quality of op
tical tracks. Transfers were made 
from high quality magnetic recordings 
with Western Electric light valve and 
RCA galvanometer recorders. It was 
found that the recording equipment and 
the film have the capability to produce 
a very wide frequency range - a flat 
response out to 9 or 10 kHz. The 
electrical reproduction curve known 
as the Academy characteristic, to
gether with the acoustical roll-off 
caused by the combination of ineffi
cient high frequency loudspeaker units 
and screen attenuation, results in an 
optical tracks roll-off that starts as 
low as 1 or 2 kHz, increasing to -20dB 
or more at 8 kHz. 

According to Mr. Allen, the aim of 
the Research Council of the Academy 
of Motion Picture Arts and Sciences, 
when the standard electrical charac

teristics for theatre sound systems 
were first published in 1938, was to 
achieve standardization of sound re
production with release prints in cir
culation at the time - that is, the 
films were made to match the thea
tres, and the theatres were made to 
match the films. 

In practice it is customary to apply 
pre-emphasis in recording optical 
tracks to compensate for the Academy 
roll-off. Pre-emphasis as normally 
applied changes the frequency spec
trum of the sound in such a way as to 
increase distortion. Thus the Academy 
roU-off is indirectly responsible for 
a large part of the distortion in optical 
sound tracks. 

It is suggested in this paper that the 
Academy characteristic should be mo
dified in favor of a flat equalized re
cord and playback characteristic, and 
the response should be raised at the 
high frequency end to take full ad
vantage of the capabilities of optical 
tracks. However, it may not be possi
ble to adopt a flat response at this 
time on account of the limitations of 
theatre loudspeakers. In the Interna
tional Standards Organization a pro
posal is being considered for a curve 
flat to 2 kHz and then rolling off at 
3dB per octave. 

In the conclusion it is stated that 
traditional methods for producing 
sound tracks are often based on out-
of-date technology, some of it from 
the earliest days of motion picture 
sound. Changes in these old standards 
are needed to raise the optical sound 
track to the quality standards of which 
it is inherently capable. 

As of June 1975, about 400 Dolby 
noise reduction systems have been in
stalled in theatres and eleven films 
have been released with Dolby encoded 
sound tracks, mixed at four different 
studios in the UK and USA. 

At the recent SMPTE technical con
ference in Los Angeles, Mr. Allen 
gave another paper on noise reduction 
and equalization techniques with ster
eo variable-area sound tracks. This 
paper has not yet been published. 

These are just two of the papers and 
one of the systems that are now at-
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