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UNITED STATES PATENT OFFICE 
METHOD OF PREPARING CONTROL TRACK 

RECORDS 

Nathan Levinson, North Hollywood, Calif., as 
signor to Radio Corporation of America 

Application June 1, 1942, serial No. 445,308 
5 Claims. 

This invention relates to sound reproduction 
and particularly to the production of a control 
track record for controlling the amplitude of re 
produced Sound. 
In the art of exhibiting motion picture sound 

film, the reproduction of the sound portion of 
the film has been controlled in various manners 
to enhance the dramatic presentation of the 
picture. It has been found desirable to increase 
the volume of reproduction of certain sound se 
quences such as sounds of earthquakes, fires, 
avalanches, or the music of large orchestras, 
choruses, etc. The reproduced amplitude range 
has heretofore been increased by self-controlled 
expansion system wherein the variations of the 
normal amplitude of the sound record control the 

(Cl. 

O 

15 

amplification of the reproducing system. One of 
the preferred methods, however, of increasing 
the amplitude range and controlling the ampli 
fication of the reproducing system, is by the use 
of a separate control track for the signal track 
or record. 
One example of such a control track system 

which has been found to be particularly desir 
able is shown in Burrill, U. S. Patent 2,270,260, of 
January 20, 1942. The control track described in 
this patent is one of variable width interposed 
between the Sprocket holes of the sound or sound 
and picture film. The sprocket holes produce a 
carrier current modulated in accordance with 
the proportion of opaque to transparent area in 
the lands between the sprocket. holes. The light 
variations produced by such a control track are 
translated into electrical currents which are rec 
tified, filtered and applied to the gain control 
electrodes of a variable gain amplifier. These 
derived currents may be used for various pur 
pOSes. One of which is to control the distribution 
of sound among several loud speakers and for 
the relative amplitude of reproduction from dif 
ferent speakers as disclosed and claimed in Bier 
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wirth Patent No. 2,335,575 of November 30, 1943. 
This present invention is directed to an im 

proved method of preparing a control track for 
any particular sound record which accompanies 
a motion picture, as well as the particular type 
of control track obtained from the method. In 
the past control tracks have been produced by 
recording them during the reproduction of the 
Sound records, the amplitude or frequency of the 
control track following the variations of a volume 
control potentiometer made by an operator as he 
controlled the amplitude of the reproduced sound. 
This recording operation was generally done dur 
ing rerecording and, before the results thereof 
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could be checked, it was necessary that the con 
trol track be developed and printed. If the con 
trol track was not correct and required modifi 
cation, it was generally necessary to record a new 
control track. After the final control track was 
obtained, it was printed to the sound track nega 
tive after which it was of no further use and was 
discarded. 
The present invention not only provides an im 

proved method whereby the control track is in 
mediately available for a test check as soon as 
a determination has been made of the amplitude 
variations desired, but the control track is ob 
tained in such a manner that it may be broken 
down and reused after it has served its purpose. 
thus eliminating film waste. Although the meth 
od of preparing the control record and the record 
itself is shown in connection with a sprocket hole 
Control track, it is applicable to other forms of 
control records such as variable frequency con 
trol tracks or where the control track is on a 
film Separate from the sound or picture film. 
The method, therefore, saves film and time, re 
gardless of the particular form of the control 
track itself. 
In my Patent No. 2,029,173, of April 28, 1936, I 

have disclosed and claimed a sound record which 
is produced by the intercutting of different types 
of sound tracks or records, such as variable area 
and variable density sound tracks, to produce a 
wide volume range sound record of high quality. 
The present invention utilizes the general prin 
ciple of this former invention in that it is di 
rected to a control track which is made up of a 
plurality of sections of prerecorded or prepared . 
control tracks inter-cut in accordance with cues 
prepared during a rehearsal. After the control 

...track has been printed on the sound negative, 
the control track film may be broken down into 
its sections, which are returned to their respec 
tive original film rolls and used again to make 
other control. records. A specific type of control 
track record is disclosed and claimed in my co 

application, Ser. No. 530,702, fied April 
2, 1944. 
The principal object of the invention, there 

fore, is to facilitate the production of a partic 
ular control track, 
Another object of the invention is to provide 

an improved control track for a particular signal 
Sound track, which control track may be used 
again for other sound tracks. 
A further object of the invention is to provide 

an improved control track for a particular signal 
track, which control track is available for im- . . 
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mediate use in controlling the reproduction of 
the signal track, 
Another object of the invention is to facilitate 

the construction of a control track from a plu 
rality of preprepared tracks representing various 
amplifier gains by inter-cutting said preprepared 
control tracks to produce a particular control 
track for a particular signal track, 
Although the novel features which are believed 

to be characteristic of this invention are pointed 
out with particularity in the claims appended 
hereto, 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 drawing, in 
which: 

Figs. 1, 2 and 3 are views representing partial 
sections of films of prerecorded or, preprepared 
control records from which a particular control 
record is made; 

Fig. 4 is a view of a partial section of a film 
having a particular control track or record there 
on and assembled from sections of prerecorded 
film records, such as shown in Figs. 1 to 3, in 
clusive; 

2) 

2 Fig. 5 is a view of a portion of a composite 
signal track and control track negative film; 

Fig. 6 is a view of a portion of a final com 
posite film bearing pictures, signal track and con 
trol track, and 

Fig. 7 is a graph showing the variation in am 
plitude obtained from the various width control 
tracks. 

Referring now to Figs. 1, 2 and 3, these fig 
lures show three prerecorded control tracks of the 
sprocket hole type. That is, Fig. 1 is a print 5 
having sprocket holes 6 and a control track 7, 
the width of the clear portion being of any pre 
determined width such as 40 mils. The print 
0 shown in Fig. 2 may have a clear portion f 

of 20 mils, for instance, while the print 4 in 
Fig. 3 may have a clear portion 5 of 4 mils. 
Each of these prints may be in rolls of 1,000 feet 
or less, and stored in a film library. Although 
only three prints are shown, there may be many 
intermediate preprepared prints in which the 
width of the clear portions 7, and 5 may vary 
in Width by approximately 4 mils, 4 mils repre 
senting about 1 db variation in volume of the 
reproduced sound. 
The relationship between control track Width 

and amplifier gain for a preferred reproducing 
System is illustrated by the graph shown in 
Fig. 7, wherein it is observed that a control track 
width variation from zero to 40 mils will produce 
a change in gain of the amplifier of 10 db, the 
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plifier and the region from 40 to zero mils being 
used to control another variable gain amplifier. 
However, as far as the present invention is con 
Cerned, it is applicable to control tracks of any 
and all widths, the tracks being prepared in the 
Same manner, regardless of their manner of use 
in the reproducing system. 

In Fig. 4 is shown a composite control track 
which has been made up of sections of con 

trol tracks of different widths. For instance, the 
left-hand end of the track has a clear portion 
8 of 90 mils, in case the reproducing system 

is designed to use a control track of this width. 
The next section shows a control track 2 of 40 
mils width which may be Fig. 1, followed by a 
control track section 22 of 20 mills as shown in 
Fig. 2, then a Section 23 of 4 mils as shown in 
Fig. 3, and then a section 24 of 12 mils, the sec 
tions being shown broken from each other to 
illustrate that they may be of various lengths 
depending on the length of the sound sequences 
of the signal track. This control print is pre 
pared as follows: 
The signal track for which the control track 

is to be prepared is reproduced either alone or 
in conjunction with the projection of the picture 
which it will accompany. During the reproduc 
tion of the signal track, the operator, who is 
called a mixer, will vary the amplitude of var 
ious sequences as the sound is reproduced, the 
mixer making a record not only of the amount 
of variation in the gain, but the point on the 
signal film at which he made the gain change, 
this point usually being shown on a film counter 
Within the mixer's observation. Thus, as the 
signal Sound track record is reproduced, the mix 
er varies the gain to increase or decrease the 
normal volume of the Sound in a manner which 
he considers will enhance the telling of the story, 
making notes of the amount of these gain var. 
iations and their position on the signal track. 
These notes now become a cue sheet which is 
taken to the film library where the various prints 
such as shown in Figs. 1, 2 and 3 are kept. Now, 
from these prints various sections of the proper 
length are cut and spiced together to produce 
a control record such as shown in Fig. 4. The 
signal track is then again reproduced under con 
trol of the assembled control track sections, the 
mixer observing the amplitude variations and if 
necessary, making further changes therein of 
which he makes note. These new cues are again 
sent to the library and the control track mod 
ified accordingly, which is very quickly accom 

variation being linear over substantially the en 
tire range, except as the width of track ap 
proaches 40 mills. Thus, substantially 1 db of 
gain change is obtained by a 4 mill variation in 
the width of the control track, the plurality of 
prints such as shown in Figs. 1-3 being previ 
ously prepared and identified by track width. 
In the illustration of these prints in Figs. 1. 

to 3, the widest width control track is shown as 
40 mils, but it is possible to use a track varying 
up to 90 mills, which corresponds to the usual 
length of the scanning slit, or even a 110 mil 
track, which is the length of the sprocket hole, 
with a scanning slit of the same lenth. These 
wider sound tracks may be used in Systems such 
as shown in the above- identified copending ap 
plication, wherein several variable gain ampli 
fiers are employed, the wider region from 40 mils 
up being used to control one variable gain an 
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plished. 
After the control track print is thus prepared, 

it is sent to the printer where it is used as a 
mask or a negative for printing the signal track 
negative such as shown in Fig. 5. That is, a film 
negative of the sound record to be used for print 
ing release prints is prepared by recording on 
this film a signal track which is made up of the 
various sounds required for the picture. That 
is, the cue sheet and control track may be pre 
pared during the rerecording rehearsals where 
the sound is produced from a plurality of film 
records, such as a dialogue track and sound ef 
fect tracks, or, after such rerecording has been 
done. In either case, however, track 28 of film 
27 in Fig. 5 is the composite signal track nega 
tive used for printing release prints. The con 
trol track is printed to negative 27 and will ap 
pear as shown at 30 in Fig. 5. The longitudinal 
spacing of the control and Sound tracks along 
the film may be in the neighborhood of 14 frames 
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(as in an amount depending on the spacing of 
the respective pick-up elements. This negative 
27, is then developed and is used in producing 
the final composite print 32 as shown in Fig. 6, 
which comprises the picture section 33, the sig 
nal track section 34 and the control track sec 
tion 35. . . . . 

After the control track of Fig. 4 has been used 
as a mask or negative to print the track 30 df 
Fig. 5, it is then returned to the film library 
where it is broken down and the various sections 
returned to their respective rolls, according to 
the width of the tracks 7, and 15, where they 
are again available for preparation of other con 
trol tracks for different sound records and pic 
tures. Thus, each control track prepared for any 
particular picture or sound track is never wasted 
but may be used over and over again until it be 
comes torn or worn out. In this manner no extra 
film is required for the production of a control. 
track after the library has been prepared, while 
any particular control track is available imme 
diately after preparation of the cue track, thus 
saving time in checking each rehearsal and in 
obtaining the final control track. - It is to be 
understood that although the invention has been 
described in connection with preprepared control 
track rolls varying in width of substantially 4 
mils, the width of the tracks on the preprepared 
rolls may varyin any other manner, depending On 
the transmission characteristics of the reproduc 
ing equipment. 

I claim as my invention: 
1. The method of producing a composite nega 

tive sound and control record for a signal sound 
record comprising predetermining the variations 
in sound amplification for different portions of 
a positive sound record, preparing a cue sheet of 
said variations, providing a plurality of positive. 
control records each having a constant amplifica 
tion control, selecting from said plurality of 
records, sections corresponding to said cues, as 
sembling said sections to form a separate positive 
control record for said sound record negative, 
exposing a negative film in accordance with said 
positive sound record, printing said separate posi 

3 
tive control record to said sound record negative 
film, and simultaneously developing said Sound 
and control records on said negative film. 
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2. The method of producing a composite nega 
tive sound and control record for a particular 
positive sound record having a plurality of sound 
sequences comprising cueing said sound record, 
said cueing including predetermining the desired 
volume of reproduction of each of said Sound Se 
quences, providing a plurality of positive prere 
corded control tracks of different levels, Selecting 
control track sections in accordance with said 
cules from said plurality of prerecorded control 
tracks, serially assembling said Sections to corre 
spond to said positive sound record, re-recording 
said positive sound record to a negative film, 
printing said positive control record to Said nega 
tive, and simultaneously developing said sound 
and control records. 

3. The method of preparing composite negative 
sound and control tracks for a particular positive 
sound record comprising prerecording a plurality 
of positive control tracks, each track being 
adapted to produce a certain volume of reproduc 
tion of said positive sound record, cueing said par 
ticular sound record to determine the volume of 
reproduction of each sequence thereof, assembling 
from the prerecorded positive control tracks, sec 
tions of said tracks corresponding to the length 
of the sequences to be controlled and the volume 
at which said sequences are to be reproduced, 
printing said positive sound record and Said posi 
tive control track to a negative film, and simul 
taneously developing said negative sound record 

35 

40 

and Said control track. 
4. The method in accordance with claim 3 in 

which said assembled sections are broken down 
and returned to their original control tracks 
after said control track assembly has been 
printed. - 

5. The method in accordance with claim 3 in 
which said composite sound and control track 
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negative is printed to a composite positive film 
of said sound record, said control track and a 
Conconitant picture. 

NABAN LEWINSON. 

  


