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Glenn L. Dimmick, Westmont, N. J., assignor to 
Radio Corporation of America, a corporation 
of Delaware 
Application May 9, 1932, Serial No. 610,302 

8 Claims. 
This invention relates to sound recording and 

reproducing apparatus, and has for its principal 
object the provision of an improved apparatus 
and method of operation whereby the ground or 
background noise resulting from dust, and 
scratches on a photographic film record is elimi 
nated, the distortion usually resulting from the 
imperfect resolving power of such a film is 
avoided, and the high frequency response from 

10 the film during reproduction is greatly improved. 
A further object is the provision of an improved 

sound record on which the positive and negative 
undulations are recorded on separate tracks 
Spaced from one another so as to permit their 

l5 images to be focused separately on different light 
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responsive elements. 
A further object is the provision of a Sound 

record which may be utilized in connection with 
an alternating current exciter lamp without the 
production of an alternating current hum or 
other objectionable noise. 
In Some respects, this improved record is simi 

lar to the push-pull types of record disclosed by 
United States Patent Nos. 364,472, 1,213,616, 
1,291,702 and 1,338,719. It differs from these dif 
ferent types of record in that the records of the 
oppositely directed undulations are spaced from 
One another. Depending on the type of recorder 
utilized, they may appear either along the oppo 
site edges of the strip usually reserved for the 
Sound track or along parallel sections intermedi 
ate the edges of this strip. 
From a practical Viewpoint, the spacing apart 

of the positive and negative undulation records 
has several important advantages not heretofore 
realized. Due to the separation of the positive 
and negative component records, the fogging be 
tween peaks at high frequency is avoided, ground 
noise is eliminated due to the fact that the 
record is opaque at Zero modulation, the tendency 
of an alternating current exciter lamp to produce 
hum during reproduction is neutralized by bal 
acing out the hum producing components, and 
the development of the film is simplified. Other 
advantages Will become apparent as the de 
Scription of the invention proceeds. 
The invention will be better understood from 

the following description when considered in 
COnnection With the accompanying drawings, and 
its scope will be pointed out in the appended 
claims. 

Referring to the drawings, 
Figs. 1 and 2 are explanatory diagrams relat 

ing to one type of record, 

(C. 179-100.3) 
Figs. 4 and 5 are explanatory diagrams relat 

ing to another type of record. 
Figs. 7 and 8 are explanatory diagrams relat 

ing to a further type of record. 
Fig. 3 is a diagrammatic showing of a record 

ing apparatus for producing the type of record 
illustrated by Fig. 5, 

Fig. 6 is a diagrammatic showing of a record 
ing apparatus for producing the type of record 
illustrated by Fig. 8, and 

Fig. 9 is a diagrammatic showing of an appa 
ratus for reproducing Sound froin the records il 

. lustrated by Figs. 5 and 8. 
Fig. 1 illustrates a light silt member 0 a light 

slit . If a light beam 2 is vibrated from its 
illustrated position as indicated by the arrow 
a variable area record similar to that illustrated 
by Fig. 2 is produced. This record includes a 
dark portion 3 and a clear portion f. In re 
producing Sound from this record it has been 
found that scratches and dust on the clear part 
6 produce a disagreeable background noise, and 

that due to imperfections in the resolving power 
of the photographic film usually used for such 
records the valleys between the peaks are likely to 
be fogged, especially at high frequencies. 
A type of record Which avoids these difficulties 

is illustrated by Fig. 5. On this record the oppo 
Sitely directed undulations or the positive and 
negative components 5 and 6 appear at the 
Opposite edges of the Sound track . This 
record is produced by transverse vioration of a 
light beam 8 longitudinally of a slit 9. It will 
be observed that the light beam 8 is biased to a 
position. Where the slit is completely covered by 
an opaque central portion 20 at zero modulation. 
Under these conditions, the final positive record 
is completely black when there is no sound and 
the possibility of ground noise is precluded. 

It is desirable, under some conditons, that the 
postive and negative component records be not 
only Spaced from one another, but also spaced 
from the edges of the sound track. A record of 
this type is illustrated by Fig. 8. One way of pro 
ducing this record is by means of a pair of tri 
angular light beams 2 and 22 which are vibrated 
transversely of the slit 9. 
AS indicated by Fig. 3, the type of record illus 
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trated by Fig. 5 may be produced by interposing 
in the optical system of a recorder a target 23 
provided with an aperture 24 and a rectangular 
member 25 arranged to shade the aperture 24 
at Zero modulation. The recording apparatus 
includes a light source 26 from which light is pro 
jected through a lens 27 to a mirror 28 from 
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2 
which it is reflected through a lens 2 to a mirror 
30 which is vibrated in accordance with the in 
pulses to be recorded. It will be noted that the 
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image appearing on the reflector 2 is in the 
form of a dark central square surrounded by an 
illuminated angularly shaped area. . The air 
rangement is such that the central dark area is 
reflected on to the aperture 24 of the target 2 
at zero modulation. Under these conditions, no 
light is transmitted from the mirror 8 to the 
record 3 through the lens 29, the target 28, 
the cylindrical lens 32 and the objective 3. 
When the mirror 30 vibrates, however, the aper 
ture 24 is illuminated at its opposite edges and 
the record illustrated by Fig. 5 is produced. 
The apparatus illustrated by Fig. 6 includes a 

light stop 4 provided with triangular Openings 
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35 and 36 and a light slit member 3. Light 
from an exciter lamp 38 is transmitted through 
a lens 39, the stop 34 and a lens 40 to a vil 
bratable mirror 4 arranged to move about an 
axis perpendicular to the direction of motion of 
the film. Light is reflected from the mirror 4 
through a lens 42, the slit of the member 7, and 
an objective 43 to a record 44. As will be readily 
understood, no light is applied to the record 44 
at zero modulation or when no current is sup 
plied to the coil upon which the mirror f is 
supported. Upon vibration of the mirror 4, how 
ever, the triangular light beams reflected from it 
are moved transversely of the slit and a record 
of the type illustrated by Fig. 8 is produced. 
This record has the advantage that the positive 
and negative component records are spaced from 
the edges of the sound track and are less likely 
to be worn or scratched. 

Fig. 9 illustrates an apparatus which may be 
utilized to reproduce sound either from the type 
of record illustrated by Fig. 5 or that illustrated 
by Fig. 8. It includes an exciter lamp 45 which 
may be of the alternating current type and from 
which light is transmitted to a light responsive 
element 46 through an optical system 4, the 
record 44, a spherical lens 48 and a pair of lenses 
49 and 50 which are provided for focusing the 
separate images of the positive and negative con 
ponent records. The photoelectric or light re 
sponsive device 46 includes an anode 5 and a 
pair of cathodes 52 and 53 which are connected 
to the end terminals of a transformer winding 
54. The anode 5 is connected to an intermedia 
ate terminal of this winding through a battery 
55. Inductively associated with the winding 54 
is a winding 56 through which current may be 
supplied to a loudspeaker amplifier or the like. 
As will be readily understood by those skilled in 

the art, the optical system of 47 functions to pro 
duce a narrow line of light on the film 44 and 
the images of the positive and negative compo 
nent records are respectively focused by the 
lenses 49 and 50 on the cathodes 52 and 53. Cur 
rent is transmitted through the winding 54 in 
one direction when the cathode 52 is illuminated 
and, through this winding, in the opposite di 
rection when the cathode 53 is illuminated. 
Since the amplifying part of the apparatus forms 
no part of this invention, it has been omitted in 
Order to simplify the drawings. 

9,008,488 
Having thus described my invention, what 

clan is . . . . . 
1. The combination of an alternating current 

light source, a record whereon the positive and 
negative components of sound are recorded on 
separate areas, means for focusing light from 
said source on said areas, a pair of light respon 
aive elements connected in push-pull and lo 
cated in co-operative relation with said separate 
areas to balance out similar variation in illumi 
nation of said areas by said lamp and reproduce 
differences in illumination of said elements cor 
responding to differences in said areas; and 
means for focusing on said elements light beans 
from said areas. 

2. A photographic sound record comprising 
spaced partial records of the positive and nega 
tive components respectively only of the sound 
wave, the said separated records being each syn 
metrically recorded in relation to separated base 
lines, 

3. Apparatus for photographically recording 
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sound comprising means for moving a film past a 
recording point, and means for independently 
producing records corresponding respectively to 
the positive and negative components of a sound 
wave, each record being symmetrical about its 
A. and the axes being spaced apart upon the 

4. A sound record comprising a plurality of 
spaced soundtracks symmetrically arranged in 
relation to the axis of said record, the said sound 
tracks respectively including opposite and syn 
metrical halves only of each sound wave, and 
each soundtrack being symmetrical about its 
OWin axis, 

5. A sound record comprising a plurality of 
soundtracks symmetrically spaced in relation to 
the axis of said record, said soundtracks including 
respectively symmetrically opposite halves of 
each sound wave and being symmetrical about its 
Own axis. 

6. A sound record comprising a plurality of 
complementary soundtracks symmetrically spaced 
in relation to the axis of said record, said sound 
tracks respectively including symmetrically op 
posite halves of each sound wave and each half 
wave soundtrack being symmetrical about its own 
axis. 

7. A sound record comprising a plurality of 
Complementary Soundtracks symmetrically spaced 
in relation to the axis of said record, said sound 
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tracks respectively including only symmetrically 
Opposite halves of each sound wave and each 
half wave soundtrack being symmetrical about 
its own axis. 

8. A sound record comprising a plurality of 
complementary soundtracks symmetrically spaced 
in relation to the axis of said record, said sound 
tracks respectively including only Symmetrically 
opposite halves of each sound wave and each half 
wave sound track being symmetrical about its 
Own axis, and neither soundtrack including a 
sound recording at such points as correspond to 
a sound recording on the other track. 
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