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(Cl. 19-1) 6 Claims, 

This invention relates to a receiver for Sound 
images which are taken stereophonically and 
transmitted separately and which are Supplied 
through at least partly separated receiving chan 
nels to reproducing devices that are separated in 
Space. 
For transmitting stereophonically taken Sound 

images at least two transmitting channels are re 
quired. The transmission by means of two trans 
mitting channels may, for instance, take place by 
modulating and transmitting the two sound 
images on different carrier waves. When for a 
stereophonic transmission, two different carrier 
waves are not available, the two side bands of 
a single carrier wave may be utilized to consti 
tute transmitting channels. In principle Satis 
factory stereophonic transmission is possible in 
either way. 
Due to fading, however, the overall gain of the 

transmission channels, which may be defined as 
being the ratio between the signal strength. On 
reception and that on transmission, is generally 
not the same for the two Sound images. 

If, however, the overall gain for the two Sound 
images is not equal, distortion of the resulting 
Sound image occurs. 
The invention is based on the recognition that 

a normal automatic amplification control of the 
receiving channels is not sufficient to avoid this 
distortion. 
According to the invention, a control oscilla 

tion is transmitted with each sound image and 
the amplification of at least one of the receiving 
channels is controlled automatically, in accord 
ance with the intensity differences of the control 
oscillations, in such a manner that the influence 
of differences in the overall gain for the two Sound 
images on the reproduced resulting sound image 
is eliminated at least for the greater part. 
When the transmission of the sound images 

takes place through different carrier waves any 
of them may act as a control oscillation. If, in 
contradistinction thereto, a single carrier Wave is 
used for the transmission of the two sidebands 
of one carrier wave, at least one additional oscil 
lation must be emitted as a control oscillation. 
In this case preferably two control oscillations 
are added which are located on either side of the 
carrier wave. 
The receiver is preferably designed in such a 

manner that each of the receiving channels is 
controlled in the aforesaid manner. Further 
more it is advisable that the amplification of at 
least one of the receiving channels of the re 
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With the intensity of the incoming associated 
Control oscillation. Excellent results are obtained 
by controlling the amplification of one or more 
stages in at least one of the receiving channels in 
accordance with the intensity of the incoming 
aSSociated control oscillation, the amplification of 
One or more of the next stages being controlled 
in accordance with the intensity differences of 
the control oscillations. 

Instead of control in accordance with the re 
ceiving intensity of the associated control oscil 
lation, the amplification of at least one of the 
receiving channels may also be controlled auto 
matically in accordance with the average intensity 
of the two incoming control oscillations. 
In this case the amplification of one or more 

stages in at least one of the receiving channels 
is preferably controlled in accordance with the 
average intensity of the incoming control oscil 
lations, the amplification of one or more of the 
next stages being controlled in accordance with 
the intensity differences of the control oscilla 
tions. A very simple receiver is obtained by recti 
fying each of the incoming and amplified control 
oscillations by means of a single rectifier and by 
So combining the rectified control oscillations as 
to obtain at least two control voltages appropriate 
for automatic control. The value of one of these 
control voltages depends on the intensity differ 
ences of the control oscillations and that of the 
other control voltage depends on the average in 
tensity of the incoming oscillations. 
In order that the invention may be clearly un 

derstood and readily carried into effect it will now 
be described more fully with reference to the ac 
companying drawing, given by way of example. 

In Fig. 1 a, receiver according to the invention 
is represented schematically. The receiver is de 
signed for receiving a transmission in which two 
stereophonically taken sound images are trans 
mitted. This transmission takes place separately. 
The receiver comprises two receiving channels 
each of Which amplifies and reproduces one of the 

The two sound images are trans 
mitted on different carrier waves which act at the 
same time as control oscillations for the auto 
matic amplification control. The oscillations 
picked up by an antenna are first of all amplified 
by high-frequency amplifiers 0, 20, then fre 
quency-transformed in mixing stages f, 2; and 
Subsequently amplified again in intermediate 
frequency amplifiers 2, 22 and 3,23. 

After that the oscillations are detected in recti 
fiers 4, 24, amplified in low-frequency amplifiers 

ceiver should also be controlled in accordance 55 5, 25 and reproduced by loudspeakers 6, 26. 
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Furthermore the intermediate-frequency oscil 
lations amplified in the intermediate-frequency 
amplifiers 2, 22 are rectified in rectifiers 7, 27; 
by means of these rectified voltages, each of 
which is a measure of the intensity of the in 
coming associated carrier-wave, the amplifica 
tion of the amplifiers 0, 2 and 29, 22 respec 
tively is controlled, as indicated by arrows in 
the figure. From the rectifiers 4, 24 is taken a 
control voltage which is a measure of the differ 
ence in receiving intensity of the two carrier 
waves. By means of this control voltage the 
amplification of the intermediate frequency am 
plifiers 3, 23 is controlled in such a manner that 
the amplification of the receiving channel having 
the smaller carrier-wave amplitude is increased 
and that of the other channel is decreased. It 
is not necessary first of all to derive from the 
rectified signals a control voltage that is a meas 
ure of the intensity difference of the two carrier 
waves. As an alternative the output voltage of 
the rectifier 4 may be supplied to the amplifier 
23 and the output voltage of the rectifier 24 to 
another amplifier, e. g. the amplifier 22. In this 
way a differential control can be established 
without first producing a differential control 
voltage. 
In the drawing the differential control is indi 

cated by arrows. In practice it has been found 
that this control permits a satisfactory stereo 
phonic reproduction in spite of fading. 
A still better result is obtained by means of 

the receiver schematically represented in Fig. 2. 
This receiver is different from that shown in Fig. 
1 in that the rectifiers 7 and 2 are missing and 
furthermore in that there is only one set of in 
termediate-frequency amplifiers 2, 22. 
The control voltages are now directly taken 

from the rectifiers 4, 24. One control voltage 
controls automatically the amplification of the 
high-frequency amplifiers , 2 in accordance 
with the average intensity of the two incoming 
control oscillations. The other control voltages 
provide for the differential control of the ampli 
fiers 2, 22 in such a manner that the amplifica 
tion of the receiving channel having the smaller 
control oscillation is increased and that of the 
channel having the larger control oscillation is 
reduced. In the drawing the two controls are 
indicated by arrows. 
In Fig. 3 a diagram of a receiver shown in Fig. 

2 is further elaborated. 
In this event the two high-frequency ampli 

fiers and the two mixing stages are jointly des 
ignated 10, 20. The intermediate-frequency 
amplifiers i2, 22 are coupled with the rectifiers 
4, 24 through intermediate-frequency band-pass 

filters 8, 28. The output voltages of these rec 
tifiers are set up across series-connected resist 
ances 30, 3 and 40, 4 respectively, the junc 
tion of the two resistances 30, 3 and 40, a be 
ing earthed. By combining the voltages set up 
across these resistances different control voltages 
can be obtained. 
Thus, for instance, a potentiometer consisting 

of two-series-connected resistances 3, 29 and 
being connected to corresponding ends of the re 
sistances 30, 49 permits the obtainment of a 
control voltage which depends on the average 
intensity of the incoming control oscillations. 
By means of this control voltage the two high 
frequency amplifiers 01 and 201 are controlled; 
this control is indicated by arrows in the draw. 
ing. The control voltages for the differential 
control are obtained by connecting two poten 

4. 
tioneters consisting of resistances 32, 42 and 33, 
43 respectively each to opposite ends of the re 
sistances 3, 40 and 30, 43 respectively. The 
control voltage taken from the potentiometer 32, 
42 is supplied through a resistance 44 to the con 
trol grid of the intermediate frequency amplifier 
22, whereas a control voltage taken from the po 
tentiometer 33, 43 is supplied through a re 
sistance 34 to the control grid of the interme 
diate-frequency amplifier 2. 
The low-frequency oscillations are supplied 

through resistances 35, 45 to the low-frequency 

2 5 

30 

3 5 

at() 

5 5 

60 

65 

70 

75 

amplifiers 5, 25 and reproduced by loudspeakers 
6, 26. 
The circuit shown in Fig. 3 has the advantage 

over that shown in Fig. 1 in that each incoming 
carrier wave requires only one amplifier; of the 
two rectifiers required in total the different con 
trol voltages and, as the case may be, the low 
frequency oscillations to be reproduced may be 
taken. 
What We claim is: 
2. In a stereophonic sound receiving system 

having Stereophonic Sound image components in 
5 a given intensity ratio relative to each other, first 
amplification channel means, means to apply a 
first Stereophonic Sound image component and 
a first control oscillation having an intensity pro 
portional to the intensity of Said first sound image 
component to Said channel means, second ampli 
fication channel means, means to apply a second 
Stereophonic Sound image component and a 
Second control oscillation having an intensity 
proportional to the intensity of said second sound 
in age component to Said second channel means, 
first and Second Spatially separated sound re 
producing means coupled to said first and second 
channel means respectively, and means respon 
Sive to the difference in intensity of said control 
CSciliations to vary the amplification of said 
channels relative to each other in a sense to apply 
Said first and Second sound image components to 
Said Sound reproducing means in said given in 
tensity ratio. 

2. In a stereophonic sound receiving system 
having stereophonic sound components in a given 
intensity ratio relative to each other, first ampli 
fication channel means, means to apply a first 
Stereophonic Sound image component and a first 
control Oscillation having an intensity propor 
tional to the intensity of said first sound image 
component to said channel means, second ampli 
fication channel means, means to apply a second 
Stereophonic sound image component and a sec 
Ond control oscillation having an intensity pro 
portional to the intensity of said second sound 
image component to said second channel means, 
first and Second spatially separated sound re 
producing means coupled to said first and second 
channel means respectively, means to vary the 
amplification of Said first channel means in 
Versely proportional to the intensity of said first 
control oscillation, and means responsive to the 
difference in intensity of said control oscillations 
to vary the amplification of said channels relative 
to each other in a sense to apply said first and 
Second Sound image components to said sound 
reproducing means in said given intensity ratio. 

3. In a stereophonic sound receiving System 
having stereophonic sound image COmponents in 
a given intensity ratio relative to each other, first 
channel means comprising first and second 
amplifying stages, means to apply a first stereo 
phonic Sound image component and a first con 
trol oscillation having an intensity proportional 
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to the intensity of said first Sound image COm 
ponent to said channel means, Second channel 
means, means to apply a second stereophonic 
sound image component and a second control 
oscillation having an intensity proportional to 
the intensity of said Second Sound image Com 
ponent to said second channel means, first and 
second spatially separated Sound reproducing 
means coupled to said first and second channel 
means respectively, means coupled to Said first 
channel means to vary the amplification of Said 
first amplifying stage inversely proportional to 
the intensity or said first control oscillation, and 
means responsive to the difference in intensity 
of said control oscillations to vary the amplifica 
tion of said second amplifying stage in a Sense 
to apply said first and Second Sound image Com 
ponents to said sound reproducing means in Said 
given intensity ratio. 

4. In a stereophonic sound receiving System 
having stereophonic sound image components in 
a given intensity ratio relative to each other, first 
amplification channel means, means to apply a 
first stereophonic sound image component and a 
first control oscillation having an intensity pro- : 
portional to the intensity of Said first Sound image 
component to said channel means, second ampli 
fication channel means, means to apply a Second 
stereophonic sound image component and a sec 
ond control oscillation having an intensity pro 
portional to the intensity of said Second sound 
image cornponent to said second channel means, 
first and second spatially separated Sound repro 
ducing means coupled to said first and second 
channel means respectively, means coupled to 
said first and second channel means to Vary the 
amplification of said first channel means in 
versely proportional to the average intensity of 
said control oscillations, and means responsive 
to the difference in intensity of said control OS 
cillations to vary the amplification of Said chan 
nels relative to each other in a Sense to apply 
Said first and Second Sound image components 
to Said Sound reproducing means in said given 
intensity ratio. 

5. In a Stereophonic Sound receiving System. 
having stereophonic sound image components in 
a given intensity ratio relative to each other, first 
channel means comprising first and second 
amplifying Stages, means to apply a first stereo 
phonic Sound image component and a first con 
trol oscillation having an intensity proportional 
to the intensity of Said first sound image com 
ponent to Said channel means, second channel 
means comprising third and fourth amplifying 
stages, means to apply a second stereophonic 
Sound image component and a second control 
oscillation having an intensity proportional to 
the intensity of Said Second sound image com 
ponent to Said second channel means, first and 
Second Spatially separated sound reproducing 
means coupled to Said first and second channel 
means respectively, means coupled to said first 
channel means to vary the amplification of said 
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6 
first amplifying stage inversely proportional to 
the intensity of said first control oscillation, 
means coupled to said second channel means to 
vary the amplification of Said third amplifying 
stage inversely proportional to the intensity of 
said second control oscillation, and means re 
sponsive to the difference in intensity of Said con 
trol oscillations to vary the amplification of said 
second and fourth amplifying stages in a Sense 
to apply said first and Second Sound image com 
ponents to said Sound reproducing means in Said 
given intensity ratio. 

6. In a stereophonic sound receiving system 
having Sound image components in a given in 
tensity ratio relative to each other, first channel 
means comprising first and Second amplifying 
stages, means to apply a first stereophonic sound 
image component and a first control oscillation 
having an intensity proportional to the intensity 
of Said first Sound image component to Said 
channel means, Second channel means comprising 
third and fourth amplifying stages, means to 
apply a Second Stereophonic Sound image Com 
ponent and a second control oscillation having 
ain intensity proportional to the intensity of said 
Second Sound image component to said second 
channel means, first and second spatially sepa 
rated Sound reproducing means coupled to said 
first and Second channel means respectively, 
means to produce a first control voltage pro 
portional to the average intensity of said first 
and Second control oscillations, means to apply 
Said control voltage to said first and third ampli 
fying stages, means to produce second and third 
control voltages proportional to the intensity 
difference between said first and second control 
Oscillations, means to apply said second control 
voltage to Said Second amplifying stage, and 
means to apply said third control voltage to said 
fourth amplifying stage, said second and third 
control voltages being applied to said second and 
fourth amplifying stages in a sense to apply said 
first and Second sound image components to said 

reproducing means in said given intensity 
ratio. 

KORNELIS DE BOER, 
ROELOF WERMEULEN. 
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