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1 
The present invention relates to a method and 

apparatus for stereophonically recording a Sound 
WWe, 

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 OScillation in One 
of the tracks, the frequency of this oscillatioin 
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 
above 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 
OOSe. 
In connection with gramophone records it is 

also known to accommodate in one of the tracks 
all Sound OScillations 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 accommodate more 
tracks side by side on a normal giramophone 
record. 
Though, as is Well known, the low tones gen 

erally do not contribute towards the stereo 
phonic effect and hence in reproduction only one 
reproducing device need 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 recognition 

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 
iOnS, Would have a detrimental effect on the 
reproduction. 

a view of the foregoing the invention has for 
itS object to provide a method of recording 
Stereophonic 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, One or more auxiliary 
OSciilations having a frequency which does not 
iie outside out 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 Otiner channel jointly with the low tones 
of both in the other track and by recording in 
the track accommodating 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 toes, which is practically located close to a 
frequency between 250 and 600 c./s. 
The advantage of the method according to the 

i1}vention itesides in that fact that at all times 
the low tones detected by the two microphones 
are actually reproduced and hence have always 
the desired Volume. 
Cne preferred embodiment of apparatus func 

tioning in accordance with the above-described 
Irietinod COimprises means for Separating the high 
and low tones in One of the channels and for 
tranSinitting the low tones of this channel into 

The apparatus further coin 
priseS raeans for SubSequently Supplying one or 
Ore auxiliary OScillations to the first-men 

tioned channel. 
For this purpose, use is preferably made of a 

device as described in the copending patent ap 
plication Ser. No. 728,118, filed February 12, 1947, 
now abandoned, in which the solind oscillations 
Of 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 manner that each of them only 
tiranSinitS the high tones of one of the channels. 
In the present case the Secondary circuit of one 
of the transformerS 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 be clearly 

  



2,532,150 3 
understood 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, M1 and Mi2 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 
V1 and We respectively. The Oscillations coming 
from the amplifier V2 are split up in tWO branch 
es, one of which is transmitted through a filter 
Fh which only gives passage to oscillations above 
the separating frequency, for example, 600 C./S., 
and the other of which is transnitted through a 
filter F for the low tones to the first channel . 
The modulations thus obtained are passed on via 
amplifiers W3 and V4 respectively to cutters S1 and 
S2, each of which produces a separate track on a 
carrier. All of the oscillations coming from the 
filter Fh 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 S. 

Referring to Fig. 2 the oscillations coning 
from the amplifiers W1 and V2 are Supplied to the 
grids of two tubes B1 and B2 respectively of the 
push-pull amplifier V. As in this case the oscii 
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lations must be in phase opposition the polarity 
of the lines of one of the channels is reversed at 
K1. The anode circuits of the tubes B1 and B2 
include transformers T1, T2 and T3. T1 and 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 S1 jointly with these Oscil 
lations. In order to compensate the change of 
polarity at K1 this channel has its polarity 
changed again at K2. 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 admitted via the 
channel 3 and supplied to the cutter S2. The 
auxiliary or control 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, Stereo 
phonic effects and the like. 
What I claim is: 
1. The method of recording stereophonic Sound 

oscillations in two tracks on a record carrier, 
which consists in microphonically detecting the 
sound at two spaced locations; generating Sepa 
rate response voltages over the entire firequency 
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 frequency band 
portion in one track on the record carrier; corn 
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 into cor 
responding Voltage variations; a second amplifier 
driven by the Second microphone; a first recorder 
head; a Second recorder head; a channel fron 
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 fire 
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 
quency 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 point, 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 said 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 portion 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, 

75 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 a 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 frequency 
band portion of the full frequency range of the 
Sound Wave On a record carrier having first, an 
Second tracks, the corbination comprising first 
and Second microphones disposed in spaced rela 
tion 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 carrier, 
first and Second amplifiers whose inputs are : 
coupled respectively to said first and second 
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, a 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 fol' 
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 

10 

5 

20 

30 

35 

40 

45 

50 

55 

6 
having a cathode, a grid and an anode, means for 
applying the voltage variations from said first 
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 
nary 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 transforiners 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 primary interposed between the pri 
maries of Said pair of transformers and a second 
airy 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 7, 
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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