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1

The present invention relates to a method and
apparatus for stereophonically recording a sound
wave.

In addition to a single track sound recording,
the necessity for one or more individual auxiliary
records is often felt with stereophonic sound
records, for example for volume control, stereo-
phonic effects, or the like. However, as there
are already two records for the sound, it is gen-
erally very inconvenient with a view to the space
available to provide a third additional track for
this recording.

It has therefore been suggested before to ac-
commodate such an auxiliary ogscillation in one
of the tracks, the frequency of this oscillation
lying outside the audible range. This method,
however, has the disadvantage that, if the fre-
quency of the auxiliary oscillation lies below the
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audible range, it can be separated from the sound

frequencies with difficulty only and if it lies
abeve this range, for example if it is 20,000 c./s.,
recording is very difficult, because the customary
recording members are not suited for this pur-
pose.

In connection with gramophone records it is
also known to accommodate in one of the {racks
all sound osciliations of one channel and in the
other track only the high tones, for example
those exceeding 300 c./s., of the other channel
with the purpose of obtaining a narrower track
so that it may be possible to accommedate mors
tracks side by side on a normal gramophone
record.

Though, as is well known, the low tones gen-
erally do not contribute towards the stereo-
phonic effect and hence in reproduction cnly one
reproducing -device nzed be used for the low
tones, it has, however, been found in practice,
that if the sound oscillations supplied to this
reproducing device for the low tones-only come
from one of the channels a lowering of the
quality of the sound reproduced occurs in cer-
tain cases. If, for example, a source of sound
producing many ‘low tones is located adjacent
one of the microphones and this microphone is
associated with the channel from which the low
tones are omitted, these low frequencies will be
reproduced by the other microphone only and
hence be comparatively too weak.

The present invention is based on recognifion
of -the fact that the omission of the low tones
from one of the channels is generally undesir-
able, so that for example the use of the afore-
said method which is known for recording on a
gramophone record and in which this omission
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s the other channel.

is carried out in order to reserve the range of
say from 0 to 3000 c./s. for the auxiliary oscilla-
tions, wouid have a detrimental effect on the
reproduction.

In view of the foregoing the inveniion has for
its object to provide a method of recording
stereonhonie sound oscillations, in which the
whole of the sound detected by the microphones,
and hence not part thereof, is accommodated in
two tracks and in which in one of these tracks
are recorded, in addition, cne or more auxiliary
oscillations having a frequency which does not
iie outside butl inside the audible range.

According to the invention, this object is at-
tained by accommodating the high tones of one
channel in one of the tracks and the high tones
of the other channel jointly with the low tones
of pboth in the other track and by recording in
the track acccmmodating the high tones only,
in addition, one or more auxiliary records whose
frequencies lie inside the audible range, but be-
low the separating frequency between high and
low toues, which is practicaily located close to a
frequency between 250 and 600 c./s.

The advantage of the method according to the
invention resides in that fact that at all times
tie low tones detected by the two microphones
are actually reproduced and hence have always
the desired volume.

One preferred embodiment of apparatus func-
tioning in accordance with the above-described
method comprises means for separating the high
and low tones in one of the channels and for
transmitting the low tones of this channel into
The apparatus further com-
prises means for subsequently supplying one cr
more auxiliary oscillations to the first-men-
tiocned cheanuel.

For this purpose, use is preferably made of a
device as described in the copending patent ap-
plicaticn Ser. No. 728,118, filed February 12, 1947,
now abandoned, in which the sound osciilations
¢t the two channels are supplied in phase~
opposition to a push-pull amplifier, whose output
circuit includes two transformers which are con-
structed in such manmner that each of them only
transmits the high tones of one of the channels.
In the present case the secondary circuit of one
of the transiormers has furthermore supplied to
it the auxiliary oscillation and the secondary
circuit of the other transformer having supplied
to it in common the low tones amplified in push-
pull of the two channels by a transformer which
only transmits the low tones.

In order that the invention may bhe clearly
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iinderstood and readily carried into effect, it will
now be set out more fully with reference to the
accompanying drawing, in which

Fig. 1 is a diagram of a device according to the
invention, from which the principle of the inven-
tion is apparent,

Fig. 2 shows a device according to the inven-
tion with the use of the said push-pull amplifier.

Referring to Fig, 1, M: and M2 designate two
microphones which are spaced apart in the man-
ner used in stereophonic sound recording. The
detected oscillations are supplied to channels §
and 2 respectively and amplified by two amplifiers
Vi and V2 respectively. The osciliations coming
from the amplifier V2 are split up in two branch-
es, one of which is transmitted through a filter
Fn which only gives passage to oscillations above
the separating frequency, for example, 600 c./s.,
and the other of which is transmitted through a
filter 1 for the low tones to the first channel |,
The modulations thus obtained are passed on via
amplifiers V3 and Vs respectively to cutters Sy and
Sz, each of which produces a separate track on a
carrier. All of the oscillations coming from the
filter ¥n consequently have frequencies above the
separating frequency, so that the zone below this
frequency is free for the accommodation of one
or more auxiliary oscillations which can be ad-
mitted for example through the channel 3.

Referring to Fig. 2 the oscillations coming
from the amplifiers Vi and V2 are supplied to the
grids of two tubes B: and B: respectively of the
push-pull amplifier V. As in this case the oscil~
lations must be in phase opposition the polarity
of the lines of one of the channels is reversed at
Ki. The anode circuits of the tubes B: and Ba
include transformers Ti, T2 and Ti. Ti gnd T2

- are constructed in such manner (the primary
winding has, for example, a low inductance) that
they only allow the passage of the high tones of
the channels | and 2 respectively. The primary
or, as the case may be, the secondary winding of
the transformer T3 is shunted by a capacity, so
that it only passes on the low tones of the two
channels amplified in push~-pull. The oscillations
coming from this transformer are added in the
channel | to the high tones of this channel and
supplied to the cutter 81 jointly with these oscil-
lations. In order to compensate the change of
polarity at Ki this channel has its polarity
changed again at Kz. In addition, in the channel
2 one or more auxiliary osciliations whose fre-
quency lies below the separating frequency (be-
tween 250 and 600 c./s.) are admibtted via the
channel 3 and supplied to the cutter Sz The
aupxiliary or controi oscillations serve, when re-
producing the signals from channels | and 2, to
effect a predetermined influence on the repro-
duced signals, such as volume control, sterco-
phonic effects and the like.

What I claim is:

1. The method of recording stereophonic sound
oscillations in. two itracks on a record carrier,
which consists in microphonically detecting the
sound- at two spaced locations; generating sepa-
rate response voltages over the entire frequency
range of the sound as. heard; segregating the
high frequency band portion from the low. fre-
quency band portion of a first one of the response
voltages and recording the high freguency band
portfion in one track on the record carrier; com-
bining the low frequency band portion of said
first response voltage with the entire second re-
sponse voltage and recording the combined volt-
age effects in the second track on the carrier; and
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4
additionally recording in said first track an
auxiliary voltage whose frequency range lies
within the range of the low frequency band
portion.

2. A stereophonic recording system comprising
two spaced microphones; a first amplifier driven
by one microphone for detecting a sound wave
over substantially the entire audible frequency
range and converting the detected wave intc cor-
responding voltage variations; a second amplifier
driven by the second microphone; a first recorder
head; a second recorder head; g channel from
the first microphone amplifier to the first re-
corder head for passing the entire range of volt-
age variations to said first head; a channel from
the second amplifier to the second recorder head
and including means for passing only a predeter-
mined-high frequency band of the audible fre-
quency range to the recorder head; means for
transmitting the related low frequency band of
the audible frequency range from the second am-
plifier to the first recorder head; and means for
supplying a control signal to the second recorder
head at a frequency within the low frequency
band portion of the audible range.

3. A stereophonic recording system comprising
two spaced microphones; a first amplifier driven
by one microphone; a second amplifier driven by
the second microphone; a first recorder head; a
second recorder head; means for supplying to the
first recorder head the output over the entire
audio frequency range from the first microphone
amplifier together with the output over a pre-
determined low frequency band from the second
microphone amplifier; means for supplying to the
second recorder head the output over a prede-
termined high frequency band from the second
microphone amplifier; and means for additionally
supplying to the second recorder head, a control
signal frequency within the range of the low fre-
duency band. )

4. The method of stereophonically recording a
sound wave on a record carrier having two tracks
comprising the steps of detecting the wave over
substantially the full audible frequency range at
first and second spaced points and converting the
detected wave into corresponding voltage varia-
tions, separating the high frequency band portion -
from the low frequency band portion in the fre-
quency range of voltage variations derived at
said first peint, recording said high frequency
band portion on one of said tracks, combining
said low frequency band portion with the full
range of voltage variations derived at said sec-
ond point, recording the combined voltage varia-
tions on the other track, and further recording
in sald one of said tracks an external signal
whose frequency range lies within the range of
said low frequency band portion.

5. In a system for stereophonically recording
a sound wave and an external control signal hav-
ing a frequency range within the low frequency
band porfion of the full frequency range of the
sound wave on a record carrier having first and
second tracks, the combination comprising first
and second microphones disposed in spaced re-
lation for detecting the wave over substantially
the full audible frequency range and converting
the detected wave into corresponding voltage
variations, first and second recording heads for
recording in the respective tracks on said car-
rier, means coupling said first microphone to said
first recording head to record the full frequency
range of voltage variations produced thereby,
filter means coupled to said second microphone
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for separating the high frequency band portion
from the low frequency band portion in the fre-
quency range of voltage variations produced
thereby, means for applying said low frequency
band portion to said first recording head, means
for supplying said high frequency band portion
to said second recording head, and means for
supplying the external control signal voltage hav-
ing a frequency range within said low frequency
band portion to said second recording head to
effect g predetermined influence in reproduction
upon the stereophonic sound wave.

6. In a system for stereophonically recording a
sound wave and an external control signal hav-
ing a frequency range within the low freguency
band portion of the full frequency range of the
sound wave on g record carrier having first ang
second tracks, the combination comprising firgt
and second microphones disposed in spaced rels-
tion for detecting the wave over substantizily
the full audible frequency range and converting
the detected wave into corresponding voltage
variations, first and second recording heads for
recording in the respective tracks on said carrier,

first and second amplifiers whose inputs are ¢

coupled respectively to said first and secend
microphones, third and fourth amplifiers cou-
pling the outputs of said first and second am-
plifiers to said first and second recording heads
respectively, a high-pass filter interposed between
said second and fourth amplifiers for passing
solely the high frequency band portion in the
range of variations of said second microphone to
said second recording head, g low~-pass filter con-
necting the output of said second amplifier to
the input of said third amplifier for passing solely
the remaining band portion of said second micro-
phone to said first recording head, and means for
applying the external control signal to the input
of said fourth amplifier whose frequency range
is within the range of said remaining band por-
tion to effect a predetermined influence in re-
production upon the stereophonic sound wave.
7. A system for stereophonically recording a
sound wave and an external control signal having
a frequency range within the low frequency band
portion of the full frequency range of the sound
wave on a record carrier having first and second
tracks, the combination comprising first and sec-

ond microphones disposed in spaced relation for.

detecting the wave over substantially the full
frequency range and converting the detected
wave into corresponding voltage variations, a
pair of recording heads, a push-pull amplifier in-
cluding a pair of electron discharge tubes each
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6

having a cathode, a grid and an anode, means for
applying the voltage variations from said frst
microphone to the grid of one of said tubes, means
for applying the voltage variations from the sec-
ond microphone in phase opposition to those of
the first microphone to the grid of the other of
said tubes, a pair of transformers having a pri-
mary and a secondary, each of said pair of trans-
formers being responsive solely to the high fre-
quency band portion in the frequency range of
voltage variations, the primaries of said pair of
transformers being serially connected between
the anodes of said tubes, the secondary of one
of said transformers being connected to one of
said recording heads and the secondary of the
other of said transformers being connected to the
second of said recording heads, an auxiliary
transformer network responsive solely to the low
frequency portion of said frequency range and
including a primery interposed between the pri-
maries of said pair of transformers and a second-
ary connected to said first recording, and means
for applying the external control signal to said
second recording head whose frequency range is
within said low frequency band portion to effect
a predetermined influence in reproduction upon
the stereophonic sound wave.

8. An arrangement, as set forth in claim %,
further including means to reverse the phase of
the voltage applied to said first head from the
secondary of one of said transformers with re-
spect to the voltage applied to said second head
from the secondary of the other of said trans-
formers.
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