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This in Vention relates to modulated-carrier Sig 
nal-translating systems and is particularly con 
cerned With Systems of the single-sideband type 
utilizing a carrier Wave and only one sideband 
of modulation frequencies or a carrier Wave and 
a band of modulation frequencies excluding at 
least a major part of one of the Sidebands of 
modulation frequencies. 

in accordance With conventional practice in 
modulated-carrier signal-translating systems, at 
the transmitter there is developed a high-fre 
quency carrier wave and a lower-frequency sig 
nal Wave representing the information to be com 
municated. The signal Wave is impressed as mod 
ulation on the carrier Wave and there is thereby 
developed a nodulated-carrier Wave comprising 
the carrier-frequency conponent and upper and 
lower sideband modulation-frequency components 
having frequencies equal, respectively, to the 

20 sums of the carrier frequency and each signal 
frequency, and to the differences between the 
carrier frequency and each signal frequency. 
While the carrier-frequency component and each 
modulation sideband alone include components 
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representative of all the information being trans 
mitted, at the receiver, the carrier Wave and 
both sidebands are generally detected to derive 
the original modulation signal for reproduction. 

For various reasons it is frequently desirable 
to transmit the carrier Wave and only one of the 
modulation Sidebands. In television Systems, for 
example, Where the modulation-Signal frequen 
cies extend over an exceedingly wide range, of 
the order of four megacycles, the modulated car 
rier requires a relatively large portion of the 
limited part of the frequency spectrum which 
is available. For the purpose of economy With 
respect to the available part of the frequency 
spectrum, therefore, it has been proposed to de 
velop and transmit single-sideband signals. 
While in some Systems single-sideband Signals 

have been transmitted, received, and reproduced 
With satisfactory results, it is Well known that 
such systems are both theoretically and prac 
tically imperfect. A perfect replica. Of the modul 
lation signal cannot be derived from a single 
sideband and carrier-Wave under all conditions. 
This may be explained as follows: In detecting 
the usual modulated-carrier wave With its tWO 
modulation sidebands, the detector derives from 
the signal input thereto beat notes between the 
carrier wave and each of the sideband-frequency 
components. Corresponding upper and lower 
sideband-frequency components produce With 
the carrier wave the same beat notes which rep 
resent the modulation signal and they are Cunli 
lative in the output circuit of the detector. The 
detector also produces beat notes between each 
sideband-frequency component and all others 
which do not represent the modulation signal but 

constitute undesirable distortion components. 
Where both sidebands are present, however, the 
undesired beat notes due to one sideband cancel 
out those due to the other sideband. Where, 
however, the signal input to the detector com 
prises the carrier wave and only one modulation : 
sideband, these undesired beat notes do not cancel 
but are present in the Signal output and tend to 
destroy the fidelity of reproduction of the de 
sired modulation componentS. 
One manner of minimizing Such undesirable 

results in single-sideband Systems has been to 
develop and transmit a Signal having a carrier 
wave of a substantially greater amplitude than 
any of thesideband-frequency components. Con 
Sequently, in Such Systems, the beat notes be 
tween the sideband-frequency components them 
selves are of substantially lesser amplitudes than 
the beat notes between the Sideband-frequency 
componentS and the carrier WaVe, and the un 
desirable effects are reduced. 
In certain single-sideband systems, however, 

it is desirable that certain sideband-frequency 
components be of such amplitude relative to that 
of the carrier wave that the beat notes therebe 
tween are of appreciable Values relative to the 
useful, beat notes, rendering detection thereof 
highly unsatisfactory. For example, in television 
systems, where there is a sharp contrast between 
adjacent incremental areas of the image being 
transmitted, the boundary between these areas 
is represented in the signal by high-frequency 
modulation components comprising a relatively 
great percentage of modulation. So that the beat 
notes between such sideband-frequency compo 
nents are sufficiently great to impair the re 
production of a single-sideband Signal under cer 
tain conditions. 

. It may be stated generally, therefore, that 
only where the signal impressed upon the de 
tector comprises the carrier Wave and both its 
modulation Sidebands can the exact replica, of 
the original modulation signal be derived under 
all conditions. For this reason, it has been con 
ventional practice to utilize double sideband sig 
nals except where special considerations render 
expedient the compromise of utilizing Single-side 
band Signals. 

It is an object of the present invention to pro 
vide a modulated-carrier signal-translating sys 
tem whereby there may be derived and utilized, 
from a signal comprising a carrier Wave and a 
modulation-frequency band eXcluding at least 
a major portion of one of the sidebands of 
modulation, the excluded modulation-frequency 
componentS. 

It is another", object of the invention to pro 
wide a modulated-carrier Signal-translating sys 
tena whereby there may be derived from an avail 
able single-sideband Signal the modulation-fre 
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2 
quency components corresponding to the Side 
band components which are missing from the 
available signal. - 

It is a further object of the invention to pro 
vide a modulated-carrier signal-translating Sys 
tem whereby benefits incident to both conven 
tional single-sideband transmission and double 
sideband reception may be obtained. 

In accordance with the present invention, 
there is provided a modulated-carrier signal 
translating System comprising an input circuit 
adapted to have a signal impressed thereon con 
prising a carrier wave and a modulation-fre 
quency band excluding at least a major portion 
of one of the modulation-frequency Sidebands. 
Non-linear signal translating means are coupled 
to the input circuit for distorting the impressed 
signal to derive therefrom signal-frequency com 
ponents corresponding to the excluded portion 
of said sideband. An output circuit is coupled 
to the signal-translating means for utilizing the 
derived modulation-frequency components. 
For a better understanding of the present in 

vention, together with other and further objects 
thereof, reference is had to the following de 
scription taken in connection with the accom 
panying drawing and its scope will be pointed 
out in the appended claims. 

In the drawing, Fig. 1 is a Schematic diagram 
of a complete superheterodyne radio receiver in 
cluding a signal- translating System embodying 
the present invention, While Fig. 2 is a circuit 
diagram of a modified form of the signal-trans 
lating system. 

Referring now more particularly to Fig. , the 
system there illustrated comprises a receiver of 
the superheterodyne type including an antenna, 
0, connected to a radio-frequency amplifier 
2 to which there is connected in cascade, in the 
order named, an Oscillator-modulator 3, an 
intermediate-frequency amplifier 4, a signal 
translating System indicated generally at 5 and 
embodying the present invention, a detector 6, 
a modulation-signal amplifier and a signal 
reproducing device 8. Where the receiver of 

... Fig. 1 comprises a television receiver, the signal 
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reproducing device may include scanning-wave 
generators, and a cathode-ray reproducing tube. 

Referring briefly to the general operation of 
the system just described, a signal intercepted 
by the antenna, ), is selected and amplified in 
the radio-frequency amplifier 2 and Supplied to 
the oscillator-modulator 3, wherein it is con 
verted into an intermediate-frequency signal 
which, in turn, is selectively amplified in inter 
mediate-frequency amplifier 4 and delivered to 
the intermediate-frequency signal-translating 
system 5. The system 5 operates in accord 
ance with the present invention, as will be pres 
ently fully explained, to deliver an intermediate 
frequency signal to the detector 6 wherein the 
modulation signal is derived and from which it is 
supplied to the modulation-signal amplifier 
Which amplifies this signal and Supplies it to the 
signal-reproducing device f8 for reproduction. 
It is to be noted that the receiver of Fig. 1 is 
adapted for the reception of a single-sideband 
signal, comprising a carrier Wave and a modula 
tion-frequency band excluding at least a major 
portion of one of the modulation-frequency side 
bands. The intermediate-frequency amplifier 4, 
therefore, is designed to pass the intermediate 
frequency components Corresponding to the re 
ceived signal and developed therefrom by the 

?5 oscillator-modulator 3. 

2,187,978 
Referring now more particularly to the por 

tion of the receiver of Fig. 1 which embodies the 
present invention, the intermediate-frequency 
signal-translating system 5 comprises an input 
circuit 9, a non-linear signal-translating device 
28 and an output circuit 2í. The input circuit 
is preferably a band-pass Selector comprising a 
double-tuned transformer 22 having its primary 
circuit coupled to the output circuit of the inter 
mediate-frequency amplifier 4 as shown. The 
response characteristic of the input circuit or 
selector f 9 is indicated by curve R1 shown above 
the selector in Fig. 1, the mean frequency of the 
selector being indicated at O and the location of 
the carrier being indicated at c. While any 
Suitable elementS may be utilized for the non 
linear signal-translating device 20, Such as prop 
erly biased multi-grid tubes, in the arrangement 
shown a pair of diodes 23 and 24 are connected 
in parallel in opposite senses with suitable bias 
iing batteries 25 and 26, respectively, included in 
their cathode circuits. The device 20 intercon 
nects the high-potential terminals of the input 
circuit 9 and the output circuit 2 which have a 
common low potential terminal. The response 
or repeating ratio characteristic of the device 20 
is illustrated by curve R2 shown above the de 
Vice in Fig. 1. More particularly, the upper and 
iower halves r1 and r2 of curve R2 represent the 
characteristics of the biased diodes 23 and 24, 
respectively, taken individually. For the purpose 
of clarity the curves r1 and r2 have been shown 
with the same Zero base line but extending in 
opposite senses, since the diodes are connected in 
opposite Senses and pass half-cycles of the signal 
of opposite polarities. It Will be apparent that 
the device 20 has a non-linear response char 
acteristic such that the signal translated thereby 
is distorted in a predetermined manner, as pres 
ently will be more fully explained. 
The output circuit of the signal-translating 

System is preferably a band-pass selector of the 
dead-end filter type designed to pass a wide band 
of frequencies. This circuit may comprise two 
double-tuned transformers 27 and 28 and a 
terminating resistor 29 interposed therebetween. 
The detector f6 is connected across the secondary 
circuit of transformer 27. The response char 
acteristic of the output circuit or selector 2 is 
illustrated by curve R3 shown above the selector 
in Fig. 1 from which it is seen that the mean fre 
quency of the pass band of the selector is the 
same as the frequency of intermediate-carrier 
wave and the Selector is uniformly responsive 
over both the modulation sidebands. 
In the operation of the signal-translating sys 

tem 5, a single-sideband signal is impressed 
upon the input circuit 9 and is passed thereby 
With substantially uniform response over the 
Single modulation-frequency sideband, as illus 
trated by curve R1. 
by the device 20 with a non-linear signal-repeat 
ing ratio, as illustrated by curve R2, so as to effect 
a predetermined distortion of the Wave form of 
the signal. By virtue of the non-linear char 
acteristic of the device 5 it not only passes the 
impressed or input-signal frequency components 
but also it further functions to derive from the 
input signal the excluded or missing sideband 
frequency components. The complete signal in 
cluding the carrier WaVe and both the modula 
tion-frequency sidebands are thus translated to 
the output circuit 2 and this circuit as just ex 
plained having a band-paSS characteristic illus 
trated by curve R3 passes all the frequency come 
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2187978 3 
ponents of the complete signal, including the car 
rier Wave and its two sidebands, with substan 
tially uniform response to the detector. 6. 
The operation of the System may be more fully 

appreciated from a consideration of the simple 
equations representing the signals. passed by the 
System and the response characteristic of the 
non-linear translating means. Thus, assuming 
a carrier wave, f1 ... modulated by a sinusoidal 
modulation-frequency wavefa, the carrier wave is 
represented by - 

E COS cov1t , (1) 
Where 

41=2#f1 
and the modulation-frequency wave is repre 
Sented by 

- - - - E2 COS 2t ... (2) 

where ?- 

o2=27tf2 

and the modulated-carrier wave is represented by 
the formula: 

em=EIL 1+E2 cos (92t) cos et 
which when expanded gives: 
em=E1 cos colt-+-E2/2 cos (ao1-+-c2) it-- 

E2/2 COS (ev1-co2) t (3) 
If the lower-frequency sideband is Suppressed, 
the equation of the resultant carrier With Only 
the upper-frequency Sideband is: 

Now the non-linear device 20 has an input 
Woltage-Output current characteristic Which is 
represented by the general equation: 

i=ao--ae-age'--age3+ ae' + ase' . . . etc. (5) 
It can be shown that only the odd power terms 

contribute to reproducing the sideband-frequency 
component missing from Equation 4. The char 
acteristic of the non-linear device 2 of the 
present invention is of a form such that the even 
power terms cancel and its general equation 
(which also defines curve R2 of Fig. 1 of the draw 
ingS) is: 

i=ae + ageº+aseº+are + ... etc. (6) 
The term ale represents the linearly repeated 

component of the applied signal while each of 
the other terms contribute to the production of 
the missing Sideband-frequency components. For 
simplicity it will be shown that this is true for 
the term age3 by rewriting Equation 4 as follows: 

?? 3 age=[E COS e(;? + cos (ei+o): (7) 
This is of the form 

and it can be shown that only the second term 
is of interest as representing frequencies lower 
than the carrier. Hence 

Since E1 is constant, the last term may be written 
in the form: 

KE». cos (as— ?g) if (10) 
which is the third term of Equation 3 represent 
ing the StuppreSSed sideband COmponent. . . . . . 

In a manner similar to the above, it can be 
shown that, in case the upper or opposite side 
band is suppressed and only the lower sideband 
is transmitted, the upper sideband may be derived 
by the apparatus of the present invention. Thus, is 
in accordance with the system of the present in 

s 

vention, when a signal is impressed thereon com 
prising a carrier wave and a modulation 
frequency sideband excluding one, or at least a 
major portion of one, of the modulation- 0. 
frequency sidebands, the excluded sideband 
freqency components are derived from this signal. 
and reinserted in the output signal. . . . . . ." 

it can be shown that the device 2 developS. 
from the input signal, in addition to the desired l: 
Suppressed modulation sideband, modulation. 
products corresponding to the higher order terms 
of its characteristic equation which constitute 
carrier waves of higher frequencies together with 
both their respective modulation-frequency side 
bands. In certain cases it may be desired to 
utilize the higher-frequency carrier waves and 
their modulation sidebands. This may be readily 
accomplished by simply adjusting the output cir 
cuit 2 to be uniformly responsive over the desired 28 
higher band of frequencies. ????????? 
Moreover, while the particular device 20 is so 

arranged that its characteristic equation includes 
only odd power terms, it will be appreciated that 
it is within the scope of the present invention to 89. 
So design the device. 2 that its characteristic 
equation includes only the even power terms or 
includes both the even and odd power terms, and 
to design the output circuit so that it is responsive 
to the modulated-carrier waves derived under 35. 
these conditions, which waves include the carrier 
Wave and itS. Sideband frequency components ait: 
various harmonics of the originál signal-input 
frequencies. . . 

In Fig. 2 there is illustrated a signal-translat-40s 
ing system 5a, which is a modified form of the 
system 5 of Fig. 1 and may be substituted there. 
for in the receiver of Fig.1. The System 5a con 
prises an input circuit 19a, a signal-translating 
section 29a, and an output circuit 2 a. The in- 45. 
put circuit Comprises a double-tuned transformer 
3 having its primary circuit adapted to be 
coupled to the output circuit of the intermediate frequency amplifier 4. 
The Section 20a, comprises two separate signal- 50 

translating channels. One channel includes a 
Vacuum-tube amplifier 3, of the triode or other. . . 
Suitable type, and a band-pass selector 32 con 
nected in cascade, as shown. The selector 32 
may comprise a double-tuned transformer 33.5 
preferably having its secondary circuit shunted 
by a damping resistor 33b and So adjusted as to 
have a band-paSS characteristic as illustrated by. 
Curve R4, its mean frequency being located at 
Substantially the center frequency of the single 60: 
sideband of frequencies of the input signal as 
indicated at O, and the carrier frequency being 
located near one edge of the pass bard. 
The other channel of the section 2a comprises 

a vacuum-tube amplifier 3 a. and selector. 32.a. 65. 
which may be substantially similar to the ampli 
fier 3 and selector 32, respectively. Here, how 
ever, an intermediate tap on the secondary cir 
cuit of the double-tuned transformer 33a is 
grounded and its opposite terminals are con- 70. 
nected, by Way of non-linear signal-translating 
devices, for example, diodes 38 and 35 with suit 
able biasing batteries 36 and 3 in series there 
with, to the opposite terminals of the primary. 
circuit of a double-tuned transformer 38. The si 
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translated by the channel 3, 32. 

4. 
latter transformer constitutes a band-pass selec 
tor 39 similar to the selectors 32 and 32d. An 
intermediate tap of the primary winding of the 
transformer 38 is grounded. The diodes 34 and 

; 35 function Similarly to the diodes. 23 and 24 of 
Fig, i, their general repeating ratio character 
istic taken together being the Same as that illus 
trated by curve R2 of Fig. 1. Being connected 
to opposite terminals of the Selectors 32a and 33, 
the diodes 34, 35 are connected in the same 
sense. Suitable adjustment of the batteries 36 
and 37 serves effectively to shift the curves r1 
and r2 laterally in opposite Senses So that the 
desired over-all characteristic most suitable for 
developing the missing sideband-frequency com 
ponents from the input signal may be obtained. 
The selector 39 has a band-pass characteristic 
illustrated by curve. R5 similar to that of the 
selector 32, but having a mean frequency Sub 

È stantially corresponding to the mean frequency 
of the missing sideband derived by the non 
linear devices 38 and 35 so that it favors these 
derived frequencies. Also, the carrier frequency 
is located near the opposite edge of the pass band 

5 from that of Selector 32. 
The output circuit. 2d may comprise a pair 

of combining amplifiers 39 and 40 having their 
input electrodes coupled across the Secondary 
circuits of the transformers 33 and 38 by Way 
of biasing batteries 4 and 42, respectively. A 
common output circuit comprising a resistor 43 
is provided for the tubes 39 and 49, across which 
the input circuit of the detector 6 maybe con 
nected. This output circuit is adapted to trans 
late the signal and both itS modulation-fre 
quency sidebands. The biasing batteries 4, 42 
are adjusted So that the relative gains of the 
amplifiers 39 and 4) compensate for any differ 
ence in the amplitudes of the signals as trans 
lated by the two channels. 
The operation of the System 5d is believed 

obvious from the above description, Briefly, the 
single-sideband signal is Supplied to the input. 
circuit 9a and the channel including the tube 
3 and Selector 32 amplifies and translates the 
carrier Wave and its sideband-frequency con 
ponents to the output circuit 2 a. In the other 
channel, however, While the input signal is also 
amplified and translated by the tube 3d and 
Selector 32d, the diodes 34 and 35 operate with 
a repeating ratio characteristic equivalent to 
that illustrated by curve R2 of Fig. 1, that is, with 
a non-linear repeating ratio Such as to distort 
the input signal and derive therefrom the missing 
side-band-frequency components. These derived 
frequency components are selectively translated 
by the selector 39 to the output circuit and the 
latter operates to combine them with the carrier 
wave and other sideband-frequency components 

There is thus 
developed in the output circuit the complete sig 
nal including the carrier wave and both nodu 
lation-frequency sidebands, which signal may 
thereafter be delivered to the detector for de 
modulation. 
While there have been described What are at 

present considered the preferred embodiments 
of this invention, it will be obvious to those skilled 
in the art that various changes and modifica 
tions may be made therein without departing 
from this invention, and, therefore, it is aimed 
in the appended claims to cover all Such changes 
and modifications as fall within the true spirit 
and scope of this invention. 
What is claimed is: 

2,187,978, 
1. A signal-translating System comprising, an 

input circuit adapted to have a signal impressed 
thereon comprising a carrier wave and a modula 
tion-frequency band excluding at least a major 
portion of One of the modulation sidebands, non 
linear Signal-translating means coupled to said 
input circuit for distorting said impressed signal 
to derive therefrom Signal components corre 
Sponding to Said excluded portion of Said side 
band, and an output circuit coupled to said sig 
nal-translating means for utilizing said derived 
Signal ComponentS. 

2. A Signal-translating System comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier Wave and a modu 
lation-frequency band excluding at least a major 
portion of one of the modulation sidebands, non 
linear Signal-translating means coupled to said 
input circuit for distorting said impressed signal 
to derive therefrom said excluded portion of said 
Sideband, and an output circuit coupled to said 
Signal translating means for translating said 
carrier Wave and both its Sidebands of modula 
tion frequencies including said derived excluded 
portion of Said other sideband. 

3. A signal-translating System comprising, an 
input circuit adapted to have a signal impressed 
thereon Comprising a carrier Wave and a modu 
lation-frequency band excluding at least a major 
portion of one of the modulation sidebands, non 
linear signal-translating means coupled to said 
input circuit and having a non-linear signal 
repeating ratio for translating said impressed 
Signal With a predetermined distortion to derive 
therefrom Said excluded portion of said sideband, 
and an output circuit coupled to said signal 
translating means for utilizing said derived signal 
Components. 

4. A signal-translating System comprising, an 
input circuit adapted to have a signal impressed 
thereon Comprising a carrier wave and a modu 
lation-frequency band excluding at least a major 
portion of one of the modulation sidebands, non 
linear Signal-translating means coupled to said 
input circuit and having a non-linear signal 
repeating ratio for translating said impressed 
Signal with a predetermined distortion to derive 
therefrom Said excluded portion of said sideband, 
and an output circuit coupled to said signal 
translating means for translating said signal 
carrier Wave and both its modulation sidebands 
including said derived excluded portion of said 
other Sideband. 

5. A signal-translating System comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier wave and a modula 
tion-frequency band excluding at least a major 
portion of one of the modulation sidebands, said 
input circuit including a band-pass selector 
adapted to pass said signal with substantially 
uniform attenuation over said modulation band, 
non-linear Signal-translating means coupled to 
Said input circuit for distorting said impressed 
Signal to derive therefrom said excluded portion 
of Said Sideband, and an output circuit coupled to 
Said signal-translating means for translating said 
carrier Wave and both its modulation sidebands 
including Said derived excluded portion of said 
other sideband and including a band-pass selector 
having a Substantially uniform response charac 
teristic over said sidebands. 

6. A signal-translating system comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier wave and a modu 
lation-frequency band excluding at least a major 
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2,187,978 
portion of one of the modulation sidebands, said 
input circuit including a band-pass selector hav 
ing a mean frequency at substantially the mean 
frequency of said band and adapted to pass said 
signal With uniform attenuation over said modu 
lation band, non-linear signal-translating means 
coupled to said input circuit for distorting said 
impressed signal to derive therefrom Said ex 
cluded portion of said sideband, and an output 
circuit coupled to said signal-translating means 
for translating said carrier wave and both its 
modulation sidebands and including a band-pass 
Selector having a mean frequency equal to the 
carrier-frequency and a substantially uniformly 
responsive characteristic over said Sidebands. 

7. A signal-translating system comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier wave and a modula 
tion-frequency band excluding at least a major 
portion of One of the modulation sidebands, non 
linear signal-translating means including a pair 
of diodes coupled in opposite senses to said input 
circuit for non-linearly translating said impressed 
signal to effect a predetermined distortion thereof 
to derive therefrom said excluded portion of said 
sideband, and an output circuit coupled to said 
signal-translating means for utilizing said derived 
signal components. 

8. A signal-translating system comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier wave and a modula 
tion-frequency band excluding at least a major 
portion of one of the modulation sidebands, sig 
nal-translating means, including a pair of diodes 
coupled in opposite senses to said input circuit, 
and means providing predetermined biases for 
Said diodes, for non-linearly translating said im 
pressed signal to effect a predetermined distor 
tion thereof to derive therefrom said excluded 
portion of said sideband, and an output circuit 
coupled to said signal-translating means for 
utilizing said derived signal components. 

9. A signal-translating System comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier Wave and a modula 
tion-frequency band excluding at least a major 
portion of One of the modulation sidebands, a 
first channel for translating said signal, a second 

5 
channel including signal-translating means cou 
pled to said input circuit for distorting said im 
pressed signal to derive therefrom Said excluded 
portion of said sideband, and a common output 
circuit for said channels for translating said car 
rier wave and both its modulation sidebands in 
cluding said derived excluded portion of said other 
Sideband. 

10. A signal-translating system comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier Wave and a modu 
lation-frequency band excluding at least a major 
portion of One of the modulation sidebands, a 
first channel for translating said signal, a second 
channel including signal-translating means cou 
pled to said input circuit for distorting said im 
pressed signal to derive therefron said excluded 
portion of said sideband, a common output circuit 

O 

5 

for said channels for translating said carrier 
Wave and both its modulation-frequency side 
bands including said derived excluded portion of 
Said other sideband, and means for adjusting the 
gain of one of said channels to adjust the relative 
amplitudes of said directly translated and said 
derived signals. 

11. A signal-translating system comprising, an 
input circuit adapted to have a signal impressed 
thereon comprising a carrier wave and a modula 
tion-frequency band excluding at least a major 
portion of one of the modulation sidebands, a 
first channel for translating said signal including 
a band-paSS Selector adapted to pass said signal 
With uniform response over said modulation-fre 
quency band With said carrier Wave at one edge 
of its pass band, a second channel including 
signal-translating means coupled to said input 
circuit for distorting said impressed signal to 
derive therefrom Said excluded portion of said 
sideband, and a band-pass selector adapted to 
pass said excluded portion of said sideband with 
uniform response thereover and with said carrier 
at an opposite edge of its pass band, a common 
output circuit for said channels for translating 
said carrier wave and both its modulation-fre 
quency sidebands including said derived excluded 
portion of said other sideband. 
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