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UNITED STATES PATENT office 
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Glenn L. Dimmick, Westmont, N.J., assignor to 
Radio Corporation of America, a corporation 
of Delaware 
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3 Claims. 

This invention relates to the photographic re 
cording of sound and has for its principal object 
the provision of an apparatus and method of 
operation whereby the effect of decrease in the 
resolving power of the record material as the 
frequency of the recorded sound increases is 
obviated. 
A further object is the provision of means for 

Overcoming the distortion resulting from de 
Crease in the resolving power of the record mate 
ria. With increase in frequency of the recorded 
sound by artificially producing a similar distor 
tion of opposite phase. 
A further object is the provision of a sound 

recorder wherein the amplified audio impulses 
are utilized to actuate the recording element and 
an auxiliary circuit responsive to the high fre 
quency components of these impulses is arranged 
to modify the operation of the recording ele 
ment in a manner to neutralize variation in the 
resolving power of the record material. 

It is Well knoWn that objectionable noise, com 
monly known as ground noise, is produced by 
Scratches and dust on the clear part of a sound 
record. Warious means have been provided for 
eliminating such distortion. In the variable area 
type of recording they assume the form of a 
shutter which is caused to follow the envelope 
Of the Sound record and to reduce the clear 
portion of the record to the minimum required 
for proper reproduction of sound. In the vari 
able density type of recording they assume the 
form of a biased light valve. Neither of these 
forms, however, have satisfactorily solved the 
problem of eliminating the undesirable effects of 
decrease in the resolving power of the record 
material as the frequency of the recorded sound 
increases. This effect is particularly disagree 
able in the case of Small records such as are 
used in connection with 16 millimeter record 
ings. In accordance with the present invention, 
it is avoided by the provision of means for sub 
jecting the recording element to a biasing force 
which is dependent on the high frequency com 
pOnent.S of the recorded Sound. 
The invention will be better understood from 

the following description when considered in 
connection. With the accompanying drawing and 
its scope will be pointed out in the appended 
claims. 

Referring to the drawing, 
Figs. to 3 are explanatory diagrams, and 
Fig. 4 is a diagrammatic showing of a sound 

recorder wherein the invention has been em 
bodied, 

(C. 179-100.3) 
Fig. i. illustrates a sound track including an 

unmodulated Section A and a fully modulated 
constant frequency Section B. If the exposed 
portion of the unmodulated section A is perfectly 
black it is evident that the average transmission 
for this Section would be fifty percent. Also, if 
the sine Wave modulation of the constant fre 
quency Section B is perfectly recorded the aver 
age transmission or resolving power is still fifty 
percent. It has been found, however, that the 
resolving power of the photographic film ordi 
narily utilized in Sound recording is not perfect 
but decreases with increase in the frequency of 
the recorded sound. 
As shown by Fig. 2 the valleys of the Waves 

are badly fogged, the density being greatest, 
near the base and least near the top. It is 
quite apparent that the average transmission of 
a high frequency sound track such as that illus 
trated is leSS than if the track were unmodiu 
lated. It is also apparent that the light modula 
tion produced by the track shown in Fig. 2 is 
necessarily less than that produced by section 
B of the Sound track shown by Fig. 1, and that 
the peaks contribute more to the light modula 
tion than do the Valleys. 
When a sibilant sound is recorded on the film 

the high frequencies vary in amplitude. Such 
a variation is represented in Fig. 3. Fogging of 
the Valleys in this case gives rise to a new Wave 
not present in the original sound. This new 
Wave is approximately the same shape as the 
curve of the envelope of the high frequencies 
and is represented in Fig. 3 by a dotted line. 
When the Sibilant Sound covering the pronuncia. 
tion of the letter S is reproduced from a 16 
millimeter film a lower frequency for noise is 
usually held. This noise is proportional to the 
intensity of the sibilant sound and especially 
pronounced in records in which the high fre 
quencies have been boosted to compensate for 
the loss due to the film. 
AS Will be apparent to those skilled in the 

art, the invention is applicable to different types 
of recording apparatus. In order to Simplify 
an understanding of it, it is illustrated as ulti 
lized in connection with a galvanometer type of 
recorder. 

Referring more particularly to Fig. 4, the ap 
paratus includes a microphone (), a microphone 
amplifier which may be mounted in the same 
Casing as the microphone, a mixer 2, an am 
plifier f3, a galvanometer recorder 4, and an 
auxiliary high frequency responsive circuit, 5. 
It Will be apparent that the recorder is of the 
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usual type except that it is provided with two 
actuating coils 6 and 7. It includes a light 
Source 8, a lens 9, a light stop 20, a lens 2, a 
mirror 22 which is actuated by the coils 6 and 

, a gauge 23, a cylindrical lens 24, a spherical 
lens 25, a slit 26 and an objective 27. 
The output circuit of the amplifier 3 is con 

nected directly to the galvanometer coil 6 and 
is connected through the auxiliary circuit 5 to 
the galvanometer coil 7. The auxiliary circuit 
5 includes a transformer provided with a wind 

ing 28 and a Winding 29 which is connected to 
the output of the amplifier 3 and is shunted 
by a filter 32-3. Which allows more high fre 
quencies than low frequencies to paSS from the 
amplifier 3 to the transformer 28-29. The 
Opposite terminals of the secondary winding 28 
are connected to the grids 32 and 33 of a pair 
Of half Wave rectifiers 34 and 35. It will be 
observed that the anodes 3S and 37 of these rec 
tifiers are connected together and that their 
Cathodes 38 and 39 are also connected together. 
A battery 40 is provided for Supplying heating 
Current to the Cathodes. The anodes 36 and 
37 are connected to one terminal of the gal 
vanometer coil 7 through inductance A, and 
the other terminal of the coil it is connected 
to the cathodes 38 and 39 through a battery 42. 
A capacity 43 inay be connected across the 
galvanometer coil 7 and the inductance 4 for 
the purpose of Snoothing out the rectified cur 
rent, although this filtering action is not always 
necessary fol' satisfactory operation of the ap 
paratus. It will be understood that a half wave 
lectifier may be substituted for the full Wave 
rectifier, as found expedient. 
The operation of the apparatus will be readily 

understood. The galvanometer coil f func 
tions in a Well known manner to vibrate the 
mirror 22 and vary the width of the sound 
track recorded on the film. The galvanometer 
coil fi responds only to the higher frequency 
components of the recorded sound and func 
tions to shift the mean position, or change the 
Zero point, of the recording light beam by an 
amount equal to the change in the resolving 
power of the film at the particular frequency 

2,074,049 
being recorded. The mean transmission of the 
film is thus made constant for all frequencies 
in the useful range and distortion and spurious 
frequencies as described above, due to change in 
the resolving power of the film with frequency, 
are eliminated. 

Having thus described my invention, what I 
claim is: 

i. The combination of a source of electrical 
impulses, a light Source, means for directing 
light from said source onto a photographic film, 
means in the path of said light for modulating 
the light in accordance with said impulses, 
means connected to said Source to isolate high 
frequency impulses therefrom, and means con 
nected to said isolating means for shifting the 
Zero point of said modulating means in accord 
ance with the envelope of Said isolated inpulses, 
whereby spurious envelope frequencies are neu 
tralized. 

2. The combination of a Source of electrical 
impulses, a light Source, means for directing 
light from said source onto a photographic film, 
means in the path of said light for modulating 
the light in accordance With Said impulses, 
means connected to said Source to isolate high 
frequency impulses therefrom, and means con 
necting Said isolating means to Said modulat 
ing means for shifting the Zero point of said 
nodulating means in accordance With the en 
velope of said isolated impulses, whereby spuri 
Ous envelope frequencies are neutralized. 

3. The combination of a Source of electrical 
impulses, a light Source, means for focussing a 
narrow line of light from said source onto a 
photographic film, means in the path of said 
light for modulating the light in accordance 
with said impulses, means connected to said 
Source to isolate high frequency impulses there 
from, and means connecting Said isolating means 
to Said modulating means for shifting the zero 
point of Said modulating means in accordance 
With the envelope of Said isolated impulses, 
whereby spurious envelope frequencies are 
neutralized. 

GLENN. L. DIMMICK. 
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