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SUMMARY

This report describes a system intended
primarily for high quality sound recording on
film. It was privately developed by a German
physicist, Dr. Carlheing Becker, of Thansau
uber Rogenheim. The system employs well-known
means in some respecta, but has the important
advantage of gilving excellent 3-channel repro-
ductlon of great dynamlec range and low nolse
level using a sound track of total width of
only 2.65 millimeters.



STEREQPHON SOUND RECORDING SYSTEM

1. Ig}roduction.

(ad The system described here mas developed by Dr. Carlhein:z
Becker of Thansau uber Rosenheim, Qermany. Dr. Decker is a cap-
able Gorman physicist who started development of the system in
1938. He worked without government imterference until 1942 when
he was ordered to convert it to an explosion power recorder for
which it is well suited im many respecte. In 19LL, work on the
recorder was stopped and Dr. Becker was put to making high veltage
regulatsd power supplies for laboratery use., Several of these
were delivered. These are of excellent quality but represent
ne advance over our own designs,

(b) Dr, Bscker, as do most (Jermans now, professes to be
willimg to undertake development work for the Allies. It should
be said that he and his staff (abgut 10 or 12 men) are thoroughly
competent, They have a small but very well equipped laboratoery
and machine shop. Both are undamaged, have power available, and
could start work at once.

2. Description,

(2) The system is termed the "STERECPHON" system and has
for its purpose very high fidelity reproduction of sound utilisz-
img a film sound track 2. 65 millimeters ia width, Truly faithful
sound reproductiom requires not only distortionless rendition of
frequency and amplituds, but alsc a means for ctreating a 1ifelike
illusion of auditory depth. This latter can be achieved by em-
pleying several microphones during the recording and a like num-
ber of properly placed loudspeakers for reproduction. The result
is to give te the ears a stersophenic impression. The improvement,
in this respect, of two microphones and speakers over one is very
great. The additional imprevement of thres (3) aver two (2) is
not as great and the improvement of four (L) oves thres (3) is
still less. For this reasom, and ar adurtional one, the system
employs three (3) independent channels, The additional reason
18 that & simple channel requires a film sound track of .7 milli~-
msters and three (3) channels require a track 2,65 millimeters
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2. Deseription (a}(Cont'd)

wide, Four (4) channels would require a track of approximately
3.43 milliaeters which cannot be accomodated on standard film.

The gain of a fourth channel coes not justify the additional equip-
aent needed.,

(h) A schematic diagram of the electrical portion of the
system is shom in Figure 1. The output of each microphone is
fed to a lon Prequency amplifier capavcle of accurately passing
frequencies from 23 to 10,000 c¢ycles. From esch such amplifier,
the signal passes to a pair of oppositely connected dioces which
eplit the signal into plus and ainus cemponernts, This systea
of half wave recording is used because it offers a very great
pdvantage in noise reduction. Halfl wave recording dates back
to 1381. When it is employed, the non-modulated positive asound
track is completely dark without resort to "noisesless" equipaent
and the anplitude of film noise is alaost zero. Each half wave
signal is then amplified in conventional manner by stages having
& band-width of 20 kilocycles beeause of the harmonics introduced
bty the phase split,

(c) Actual modulation of th= light beam that is impressed
on the film takes place in a Kerr Cell., The characteristics ef
the solution used in this cell (nitre henzens) are such that ex-
cessive elactrolysis would occur if it were operated by the half
wave intelligence frequencies. To avoid this, it is necessary
to opsrate the cell by a higher fresauency signal modulated by
the half wave intelligence frequencies. Accordingly, a single
oscillator stage provides a 170 kilocycle rignal to each of six
(6) mixer of modulator stages whers the 1760 ¥ilocyels signal
and modulated by the six (6) half wave intei..yerse bands, Ad-
justable gain 170 kilocycle amplifiers are provided so that the
modulation cain be properly controlled, The output of each mixer
stage is passed through & band pass filter ic .eliminate undesired
modulation products, and is fed to one (1) plate of the Kerr Cell,
wihlch cell serves to wed the electrical and optical systens,

(d) A schematic diagram of the optical system is given 1m
Figure 2. The light source is a high pressure percury lazp giving
monochromatic lirht which is passed through a convax lens to the
first of a pair of Nicol prisms. Betwesn the Nicel prisms is
the Kerr Cell. In traversing the first Nicel prism, the light
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2. Descriptisa (d) {Cent'd)

is plane pelarized and, if ne signal were applied te the Kerr
Cell, would be ciémpletely cut off by the pelarizing effect of
the second prism. The Kerr Cell, hewever, has the preperty of
altering the pelarisetien ef light traversing it in accerdance
with an applied eignal., Due te this preperty, light is passed
by the secend Niocel prism in an ameuwt that varies with the im-
pressed signal., After leaving the secend Ntcel prism, the medu-
lated light is fecused en the mevimg negative film by a pair ef
lenses and the signal is thvs recordsd.

(o) The film drive system is werthy ef mentien because the
pessibility ef uneven metien, due te film sprockets, is eliminated,
Twe (2) separate synchreneus meter drives are used, One drives
the film wiad and unwind spreckets and the ether drives & trans-
parent wheel evar which the film passes te receive the medulated
light., Twe (2) rubber idlers kesp the film up against this lat~
ter wheel and insure that there is ne sprecket effsct at this
peint. The affect of the wind and unwind spreckets is insulated
by leeps ef film betwsen these spreckets and the transparent wheel,
The speed ef the transparent wheel ean be varied mechanically us-
ing & variable ratie drive se that the preper ameunt ef loeping
san be ebtained.

{£) Essential data en the recorder are:

Signal Frequency Rage - 23 te 10,000 cycles,

Dynamic Range - 60db witheut resert te expansien and
cempreesion,

Distertion ~ Less than 3% ever the whele dynamic range.,

Film Nelse ~ 70 db belew greatest awplituds,
Film Yelecity = LS em/sec,
Seund Track Width - 2,45 mm.
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{d) (Cent'd)
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