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The present invention relates to systems of 
transmitting electric signals. 
The invention particularly relates to the trans 

mission by cable of signals occupying a very wide 
frequency band without substantial attenuation 
or distortion inside Such a band. 
The System applies particularly well to the 

transmission of television signals on long dis 
tance concentric cables. As in cases of this type 
it is practically impossible to ensure good trans 
mission for a frequency band extending from 
Several periods per second to 2 megacycles per 
Second, this range of frequencies has been trans 
posed to a higher range, but Of the Sane extent. 
In the embodiment which is now to be described, 
a band has been chosen between about 350 kc. 
and 2350 kc. As it is impossible to avoid an 
inversion when effecting this shift in a single 
operation, the following method is employed: 
A television frequency band is modulated first 
of all at about 5200 kc. thus giving rise to two 
bands, one composed of 5200 to 3200 kc., the sec 
Ond from 5200 to 200 kc. The transmission of 
this latter band is prevented. The first band, 
which alone is kept, formis the object of a sec 
Ond modulation by a frequency of about 5550 
kc. giving rise to two frequency bands, one of 
350 to 2350 kc. the other from 10750 to 8750 kc. 
The transmission of the latter band is prevented 
and the lower band alone maintained, is trans 
mitted on the cable, where it can be suitably 

At the re 
ceiving station this band is modulated by a fre 
quency in the vicinity of 5550 kc. which gives a 
band comprised between 5200 and 3200 kc. and 
a higher band which is eliminated. 

In the first heterodyne stage at the transmit 
ting station the 5200 kc. carrier is not elimi 
minated but is passed with the lower side band 
of 5200-3200 kc. and thus this carrier is con 
verted to a frequency of 350 kc. in the second 
heterodyne stage of the transmitting station 
and is transmitted over the cable as a 350 kc. 
wave. The first heterodyne stage at the re 
ceiving station restores this carrier to a frequency 
of about 5200 kc. A detector stage in the re 
ceiver station is now supplied with this 5200 
kc. carrier as well as with the side band extend 
ing from 5200 kc. to 3200 kc. and consequently 
the detection restores the original band of from 
O to 2000 kc. 
The invention as a whole, as well as the var 

ious features it comprises will be understood well 
by means of the following description of an em 

rent is not in phase with the normally. trans 

(CI. 178—44) .. | ! ? 
bodiment made in connection with the attached 
drawings in which: 

Fig. 1 shows the transmitter System excluding 
the Output amplifier; 

Fig.2 shows the output amplifier of the trans 
mitter System; 

Fig. 3 shows the receiver system excluding the 
detector and output amplifier system; 

Fig. 4. ShOWs the detector portion and the Out 
put amplifier of the receiver system with their 
Supply; 

Fig. 5 shows a method of 2.SSembling the cir 
cuits shown in FigS. 1 to 4; 

to International ." 

10 

Fig. 6 shows curves employed in order to ex 
plain the invention of a frequency amplifier de 
vice in accordance with one of the aspects of the 
invention; 

Figs, 7 to 8 partially show the method of con 
nection of the input and output electrodes of the 
valves employed in such a device; 

Fig. 9 shows the detailed diagram of the multi 
plier device, and finally 

Fig. 10 shows the diagram of a corrector device 
for nodulator in accordance with features of 
the invention, 
The principle of modulation employed in the 

whole of the System is that of the modulation 
by application of the carrier frequency to the 
suppressor electrode of a pentode, the signal to 
be modulated being applied to the normal control 
grid. w 

The television or other signals are led to the 
control grid 3 of a modulator valve MOD1 shown 
in Fig. 1 through an attentuator corrector com 
prising the network followed by a poten 
tiometer 2. The carrier frequency is brought 
to the suppressor electrode 4 through a trans 
former 5 whose secondary winding, connected to 
the modulator, is tuned. Moreover, in view of 
the high frequency of about 5 megacycles em 
ployed in the example chosen for the modulation, 
it was necessary to compensate the current pass 
ing from the suppressor to the plate circuit by 
capacity. . : … 
The electrode capacity of the device employed 

to modulate the carrier wave by a modulator 
wave gives rise in effect to a passage of carrier 
current into the output circuit which is particu 
larly harmful to the high frequencies owing to 
the fact that this capacitatively transmitted cur 

mitted carrier current, which has the result of 
creating a dephasing between the output carrier 
Current and the sideband which the system is 
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use of a compensating condenser 6 whose mov 
able plate 7 is connected to the plate circuit of 
the modulator valve and whose two fixed plates 
8 and 9 are connected, the one, 8, to the Sup 
pressor grid, and the other, 9, to the end of the 
primary winding, so that the potentials applied 
to the two fixed plates 8 and 9 of the condenser 
are in phase opposition. The plate 9 may be 
connected to the other end of the secondary 
winding of the transformer 5 in which case the 
mid-point of the secondary winding would have 
to be earthed through a condenser of low im 
pedance. 

Elimination of the carrier current transmitted 
in the output circuit by capacity between elec 
trodes of the modulator valve might be obtained 
in another way which will now be explained: 

Let us first of all note that in the case in 
which the detection is effected by systems with 
parabolic characteristics it can be shown that 
the drawback indicated above is practically can 
celled and that everything takes place as though 
that portion of the carrier wave which is in phase 
were alone transmitted. 

Further in the case in which the detection is 
effected by systems with linear characteristics, 
there results from the above phenomenon after 
detection: 

1. A reduction of current at modulated fre 
quency; - 

2. The appearance of a certain percentage of 
harmonics of this frequency. 
The arrangement described hereafter permits 

the flux of the carrier current through the harm 
ful capacity of the modulator System to be can 
celled, while offering a high impedance to the 
waves produced by the modulation and if need 
be to the modulation waves themselves. Stich a 
device is shown in Fig. 10. 

It consists of a circuit placed in shunt to the 
electrode capacity C, and composed of a condenser 
C1 in series with an anti-resonant circuit Cal. 
whose elements are such that it behaves at the 
carrier frequency like a positive reactance, equal 
in absolute value to that of the electrode capac 
ity C. 
Under these conditions, the system in shunt to 

the electrode capacity constitutes: 
1. A very high impedance to the modulation 

currents of low frequency on account of the Se 
ries condenser C1, which is chosen for this real 
SOI 

2. A positive reactance equal to the electrode 
capacity C at the carrier frequency, and 

3. In combination with the electrode capacity 
C, a reactance which can be made very high com 
pared to the internal resistance of the modulator 
in the range of frequencies of the modulation 
bands. It is well to note that the use of the anti 
resonant circuit CaL permits a very high positive 
reactance to be obtained for the unit C1, C2, I 
using simple and readily available elements which 
would not be the case if it were desired to con 
pensate the harmful capacity by a simple self in 
ductance, the inductance of which would in gen 
eral have to be considerable. 

''. A similar result to that described could also 
be obtained by the use of other circuits or Sys: 
tems acting as negative capacities, such as, for 
xample, electron valves. 

. Reverting to the modulation equipment shown 
in Fig. 1 it should be noted that in order to ob 
tain correct modulation, it is necessary for the 
plate current to vary as linearly as possible with 
the tension applied to the control grid and with 

Lah 

V. V. V V K V 

2,212,240 
the tension applied to the suppressor electrode. 
This necessitates the use of a suitable type of 
nodulating valve and a suitable choice of po 
larising potentials for the control grid and the 
Suppressor grid. 5 
The band filter of the nodulator intended to 

eliminate on the one hand the direct television 
frequencies and on the other hand, the upper 
band of modulation, is for practical reasons com 
posed of a high-pass filter to followed by a low- 10 
pass filter f. 

In order to eliminate the upper band and to 
preserve the carrier, it would be necessary for 
the filter to have a vertical cut-off which can 
not be obtained in practice. 5 
The difficulty has been obviated by taking as 

a basis the following considerations: 
1. Only that part of the upper band which ex 

tends more than 700 kc. above the first carrier 
is actually liable to disturb the useful frequen- 20 
cies, in view of the fact that the second carrier 
is spaced 350 kc. from the first. However, it is 
well to attenuate all frequencies which are more 
than 350 kc. above the first carrier, as the latter 
might possibly cause certain difficulties. Conse- 5 
quently, the filter has been arranged. So as to 
have its cut-off frequency approximately mid 
way between the frequencies of the first and Sec 
ond carriers, and to have as high an attenuation 
as possible for the frequencies above and includ- 30 
ing the frequency of the Second carrier. 

In practice, in the frequency region adjacent 
the first carrier the filter transnits both side 
bands, so that the signal delivered from the filter 
includes not only a conpeta Sideband below the 35 
first carrier but also a partial sideband immedi 
ately above this first carrier. This partial b2nd 
accompanies the complete band through the SLC 
cessive stages of transmitter and receiver, and 
finally in the second heterodyne stage of the to 
receiver this partial band is superposed on the 
low frequency portion of the complete band to 
reinforce the latter. It should be notCd, how 
ever, that in this Sane frequency region both the 
complete and the partial bands are slightiyat 
tenuated because of the shape Cf the attenuation 
characteristic of the filter near its cut-off. The 
result is that, after detection, the low frequencies 
arrive at the same level as the high frequencies, 
although they have been transmitted in dupli- so 
cate by the two bands. The corrector place 
at the input of the system serves to equalise the 
transmission of the high and low frequencies. 

Moreover, in view of the Crder of the frequen 
cies concerned it will be noted that the self in- s 
ductances employed in the filters have their char 
acteristics modified to a certain extent by their 
distributed capacity. Consequently it is necessary, 
whenever possible, to employ circuits in which 
the self-inductance ccils are shunted by con- 60 
densers. It is obvious that in thase conditions 
the distributed capacity of the coils is practically 
in parallel with the capacity placed on tille ter 
minals and that it is consequently possible to en 
ploy it or at least to reduce its harmful effects. 
Finally in the calculation of the condensers for 
connection to ground, the capacity of the coils 
with respect to ground has also been taken into 
account. - . 

The second modulator is preceded by an am- 70 
plifier valve AMP1 simply intended to give a rea 
Sonable voltage level on the grid of the second 
modulator. The grid of this amplifier valve is 
Connected to a suitable point on the terminal re 
sistance of the low-pass filter . The method is 
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2,212,240 
of modulation in the second modulator is the 
same as in the first. It has however not been 
considered necessary to compensate the capacity 
between the suppressor electrode and the plate of 
the modulating valve MOD2. The frequency of 
modulation is about 5,500 kc. This modulator is 
followed by a low pass filter 2 which eliminates 
the frequencies higher than 2600 kc. 
The output amplifier shown in Fig. 2 coma 

prises three stages and gives an amplification of 
about 50 db., for the band of frequencies trans 
mitted. The two first stages respectively con 
prise the valves AMP2 and AMP3, and the third 
stage employs two valves in parallel AMP4 and 
AMPs. 
In order to obtain the desired amplification, it 

is equipped with high-slope pentodes and the 
anode circuits of the two first stages comprise 
correction inductances 3 and 4, adapted to 
maintain the amplification in the range to be 
transmitted. The output of the amplifier is 
coupled in the example chosen to the concentric 
cable by means of screened step-down trans 
former 15 designed to transmit the band 350-2350 
kc. with negligible loss. This special transformer 
which has a transformation ratio of 5:1 is pro 
vided with an iron dust core which completely 
surrounds the windings. 
The two oscillators of the transmitter circuit 

which are shown in the lower part of Fig. 1 
are of the type having a quartz crystal connected 
in the grid circuit of a triode. The plate circuit 
of the oscillator valve comprises an anti-resonant 
circuit tuned approximately to the frequency of 
Oscillation; the frequency of the Oscillator, hown 
ever is practically independent to the tuning of 
the latter circuit and is determined by the quartz 
crystal. In the first oscillator the oscillating 
valve OSC1 is coupled to an amplifier valve AMPs 
by means of a potentiometric device composed 
of the resistances, 6, 7, which serve to adjust 
the tension applied to the grid of the amplifier 
AMPs. 
The capacity of the grid with respect to earth, 

is also taken into account in making this ad 
justment. If need be an additional anti-resonant 
circuit, which however is tuned as exactly as 
possible to the frequency of the oscillator, may 
be placed between the grid and earth in order 
to eliminate the frequencies other than the natu 
ral frequency of the oscillator. The amplifier 
valve AMPs is a pentode whose Suppressor elec 
trode instead of being connected to the cathode 
as is usual, is conneeted to the potentiometer 8 
permitting the application to the suppressor of 
an adjustable negative potential so as to vary 
the amplification of the Valve fin a continuous 
manner and to supplement the adjustment pro 
vided by the resistances 6, 7 mentioned above. 
... An anti-resonant circuit 9 placed in the plate 
circuit of the amplifier is designed to allow for 
the capacity to earth of the connection 20 be 
tween the Oscillator and the modulator. More 
over, in order to render possible the transmis 
sion of the current between the oscillator and 
the modulator, the method has been adopted of 
connecting the valve AMPs of the oscillator to 
the suppressor electrode 4 of the modulator valve 
MOD1 by the tuned transformer 5 which has al 
ready been described. This device permits the 
existence of a relatively high capacity to earth 
of the connection 20. 
The second oscillator, like the first, comprises 

a quartz-controlled Oscillator valve OSC2, which, 
however, oscillates at a third of the frequency 

has the characteristic C. 

3 
which it is finally desired to obtain. The plate 
circuit of the Oscillator OSC2 is coupled to a 
system of two valves TTRI and TTR2 operating 
as frequency trebler in a manner which will be 
described later. The output circuit of this sys 
tem comprises a transformer 2 whose secondary 
is connected to the grid circuit of an amplifier 
valve AMP by means of a potentiometer 22, 23, 
24, the two latter elements forming a part of a 
circuit for elimination of the fundamental fre 
quency, which circuit comprises also the resonant 
Series circuit 25. 
The operation of the system. TTR1, TTR, and 

its associated circuits will now be explained. 
Certain types of frequency doubling or trebling 

devices are known, each having advantages and 
disadvantages. The device hereinafter described 
permits either an Oscillatory voltage of double the 
frequency of the applied oscillation, or an oscilla 
tory voltage of treble frequency superposed on an 
Oscillatory voltage of the applied frequency to 
be obtained and in both cases with a low per 
centage of undesirable harmonics. Moreover, a 
similar device permits the collecting in two sepa 
rate circuits of the oscillation of double frequency 
and that of treble frequency mixed with that of 
initial frequency, means being indicated for ef 
fectively sorting these tensions and eliminating 
the undesirable ones. Finally another feature 
of the System consists in the fact that the opera 
tion as frequency doubler or trebler is not theo 
retically changed by a variation of the applied 
Oscillatory voltage. 
The device comprises two electron valves as 

similar as possible, each comprising at least one 
cathode, one grid and one anode and whose grids 
at any moment receive oscillatory voltages which 
are equal and of opposite sign. If the device is 
employed as frequency doubler the anodes are 
connected in parallel (Fig. 7) and if the device 
operates as frequency trebler in opposition (Fig. 
8). On these figures, the letters bearing the 
Subscripts 1, 2, 3 represent the oscillatory volt 
ages of the various frequencies. The grid and 
plate characteristic of each of the two electron 
valves must be chosen or adjusted in a manner 
which will be clear from the following: 
ASSume a simple harmonic oscillatory voltage 

of amplitude A and angular frequency.p.: 
=A sin pt (1) 

Assume a further Oscillatory volage v of am 
?????????? B, and angular frequency 2 represent 
ed Oy 

=B (1-cos 2pt) (2) 
The elimination of sin pit between these two 

equations gives 

(3) 

Now considering an electron valve having a 
characteristic represented by the Equation 3 
where a represents the grid voltage and to the 
plate current, the curve C1 of Fig. 6 represents 
Such a characteristic, plotted with u as abscissa 
and 2) as ordinate. The sinusoidal curves, given 
by uls=A sin pt, is plotted also with u as abscissa, 
about a time axis which forms an extension of 
the taxis of curve Cuo This curve S represents 
the variations of grid potential of the valve which 

For the moment only 
the positive variations of u will be considered. 
There corresponds to each point of the positive 
branch of this curve a point of the plate current 
which is obtained in the usual manner by reading 
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4. 2.212,240 
the proper value from the characteristic C?. 
There is thus derived for a half-wave of S, the 
half-wave A, B, C, representing the variation of 
the plate current. The negative half-waves of S 

5 do not correspond to any variation of the plate 
current, the grid being too negative. If these 
half-waves are applied inverted to a valve of 
identical characteristic to C1, however, the latter 
valve will be active during the idle periods of the 

10 first. Thus a current will be produced in the 
plate circuit of the second valve of the same value 
as in the first, but whose phase will be lagging 
behind that of the current of the first valve. 
Now, the variations of grid potential in the two 

15 associated valves can be obtained by Suitably con 
necting their grids in opposition and their plates 
in parallel as indicated in Fig. 7. We thus find 
in the circuit of the resistance R, the two half 
waves mentioned. The resulting wave in an outer 

20 circuit will have the form A, B, C, D, E, and the 
equation representing these half-waves as a func 
tion of u is precisely the Equation 2. 
Now assume an oscillatory voltage 2D, of an 

plitude C, represented by the function: 

The elimination of sin pt between the Equa 
tions 4 and 1 gives the relation: 

"=ä* (5) 
Assume an electron valve having a character 

istic C. represented by the Equation 5, it being 
35 the grid voltage and w the plate current. Curve 

C. of Fig. 6 represents this characteristic plotted 
similarly to curve C1. The application to the grid 
of such a tube of the positive waves of voltage 
1-A sin pt as shown in curve S will determine 
variations of plate current which result inne 
diately from the curves S and C2, and can be 
represented by a curve such as A, B', 'C'. 
As for the previous case, by aSSociating a Sec 

ond valve of characteristic identical with the 
first, it is possible to obtain in this plate circuit 
under the action of the negative half-waves of 
grid voltage, a half-wave C", D', E' identical With 
A, B, C’. If the grids are connected in oppo 
sition and the plates also connected in opposi 

50 tion, as shown in Fig. 8, on the terminals of the 
double resistance R', a voltage will be obtained 
whose variation can be represented by the Equa 
tion 4. Characteristics such as C1 and C2 can be 
obtained quite exactly with valves of commercial 

is type by choosing a negative polarisation almost 
cancelling the plate current with the grid at 
normal. 

It will be seen that for any suitable choice of the 
values of the coordinates, the two characteristics 

so can differ only a little, that is to say, the values 
of p and up corresponding to the same value of 11, 
are fairly adjacent. Under these conditions, the 
application to the grids of the two associated 
valves of the tension of u, would cause to appear 

5 in the plate circuits a complex wave, which if 
the plates are connected in parallel will practically 
correspond to the Equation 2 and, if they are 
connected in opposition, to the Equation 4. The 
use in the plate circuits of a differential trans 

to former as shown in Fig. 9 permits the collection, 
in the common return, of the wave whose angular 
frequency is 2p, and on the Secondary of the 
transformer the waves whose angular frequencies 
are p and 3p. 

40 

5 

device supplying the three frequencies indicated 
above and further comprising a corrector of an 
plification and two different frequency selecting 
devices. The first, represented in the branch 
common to the two anodes, consists of two tuned as 
circuits La, C2 and L'2, C'a loosely coupled by 
means of a resistance R2 of high value. The sec 
ond, effectively connected between the two anodes 
by means of the secondary of the transformer 
T2, comprises two resonant circuits in parallel, O 
one L'1, C' tuned to the fundamental frequency, 
the other L', C'2 to the treble frequency. Each 
of these circuits is connected as in the first case 
by means of a high resistance R1 or Rs to the 
point common to the inductance and condenser 5 
of the corresponding one of the resonant circuits 
Li C1 and I3 C3 tuned to the same fundamental 
or treble frequency. If necessary, a coupling 
condenser, such as C4 can be placed in series with 
the coupling resistance R2 în order to stop the 20 
passage of the direct current in this tuned circuit. 

In the case in which the real characteristics 
of the valves are pratically the Same as the char 
acteristics C1 or C2 previously defined, it results 
from the Equations 4 and 5 that if the ampli- 25 
tude A of the voltage of fundamental frequency 
varies, the form of the oscillatory voltage to (or 
uv) as a function of time is not changed, but only 
its amplitude varies. As the current passing 
through the common return path of the two 30 
anodes comprises a direct current component 
which is a function of the amplitude, it is possible 
to utilise this component in order to control an 
amplification correcting device acting on a valve 
preceding the frequency doubler or trebler and 5 
thus to obtain oscillato:y voltages of funda 
inental, double and treble frequency of constant 
value. Finally, if the applied cscillatory voltage 
varies only slightly or is already stabilized, the 
gl'idis can be Seif-biased. 40 
At the receiving Station, Whose circuits are 

shown in Figs. 3 and 4, the coupling with the line 
is effected by means of a Special transformer 
similar to the transformer 5 and an amplifier 
Similar itself to the output amplifier already de- is 
scribed and intended to give a Suitable level in 
order to drive the demodulator. This amplifier, 
moreove', comprises an equalising circuit, com 
pensating the inequality of the transmission 
losses of the cable for the various frequencies. 50 
This amplifier, not shown in Fig. 3, has its out 
put circuit, coupled to drive the grid of the de 
modulator valve MOD Of the demodulator. This 
demodulator is similar to the Second modulator 
of the output circuit, but further comprises a sis 
feature permitting the practical elimination of 
the demodulation Current from the demodulation 
products collected at the output of the demodul 
lator. This feature consists in the use of two 
valves of identical construction; the valve act- 60 
ing as demodulator MOD3 acts exactly like the 
demodulator valve MOD2 of the output circuit; 
the other BAL is a balancing tube whose control 
grid 26 is connected to earth and whose sup 
pressor electrode is driven in phase opposition 65 
with respect to that of the demodulator valve 
MOD3. The plates Of the demodulator valve 
MOD3 and of the balancing valve BAL are con 
nected in parallel through coupling condensers 
27 and 28. In order to obtain the most perfect 70 
balancing possible, the common point of the cir 
cuits of the plates is connected to the moving 
plate 29 of a compensating condenser, whose 
fixed plates 30 and 3 are connected to the two 

Fig. 9 illustrates a practical embodiment of a opposite ends of the secondary of the trans- is 
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2,212,240 5 
former for the supply of demodulation current 
32. The middle point of the secondary of this 
transformer is connected to earth through a con 
denser 33, of negligible reactance at the fire 
quency of the demodulation current. Moreover, 
the cathode circuit of the balancing valve BAL 
contains a variable resistance 34 permitting the 
demodulation. Current to be cancelled in the out 
put circuit of the demodulator. - 
In Order to permit certain adjustments to be 

effected, a switching device 35 has been provided 
which permits the complete circuit of the balanc 
ing valve to be replaced by an equivalent.resist 
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ance 36 so as to be able to test the operating 
characteristics Of the modulator valve without 
interference from the balancing effect of the 
balancing valve. It is actually necessary to un 
balance in this manner in order to be able to 
determine in a correct manner the value of the 
demodulation voltage applied to the suppressor 
electrode. 
The output filter is similar to the filter of the 

first modulator. It comprises a high pass filter 
3 and a low pass filter 38 connected to each 
other by a resistance attenuator 39. 
The oscillator serving for the demodulation by 

the demodulation system which has just been 
described, is quite similar to the second oscil 
lator of the output circuit and also comprises a 
quartz-controlled oscillator valve OSC3, a couple 
of valves TTR3 and TTR4 operating as frequency 
trebler as for the output oscillator, followed by 
an amplification valve AMPs whose output cir 
cuit is connected to the transformer 32, which 
transmits the demodulation current to the de 
modulator System described. 
The only difference between the input oscil 

lator and the output oscillator consists in the 
fact that the tuned secondary of the output 
transformer of the frequency trebler System is 
connected to the grid of the amplifier valve AM?8 
by a resistance 52 composing with the anti-reso 
nant circuit 52 a potentiometric device which at 
the same time exercises a selective action upon 
the modulation frequency. 
The intermediate amplifier which follows the 

filter 38 is intended to provide a sufficient signal 
level on the grid of the detector. This amplifier 
comprises four stages, giving a grOSS amplifica 
tion of about 70 decibels in the band of 3200 to 
5200 kc. transmitted. • 

It is equipped with valves having a high slope 
characteristic with the Smallest possible inter 
electrode capacities. 
The parts of the inter-coupling circuits have 

been chosen and arranged by actual experiment 
so as to reduce the parasitic capacities to the 
strict minimum. The harmful influence of the 
latter on the transmission of the high frequencies 
has been cancelled by the use of inductances 40, 
4, 42, 43 placed in series with coupling resist 
ances, 44 to 47, inserted in the anode circuits of 
the four valves of the amplifier. 

Finally, recoupling circuits of high attenua 
tion have been introduced into the circuits feed 
ing those valve electrodes which carry, a high 
potential. . . - 

The circuits are composed of resistances such 
as 48, 49 for the first stage, placed in series, and 
of condenser such as 50, 5 connecting the com 
mon points of the two resistances of each pair to 
earth; these condensers and these resistances are 
determined so as to obtain a sufficient attenua 
tion between the circuits connected to the elec 
trodes and the feed circuits So as to avoid react 

ance between stages which is all the more harm 
full the higher the amplified frequency and the 
gain. 
The Output detector and amplifier circuits are 

shown in Fig. 4. 
The detection is effected by virtue of a curved 

plate characteristic of a valve DET, this char 
acteristic being of as parabolic a shape as pos 
sible so as to avoid the creation of harmonics for 
grid Swings of several volts. The required nega 
ative grid bias may in particular be obtained 
by a drop of potential in the resistances 54 and 
55 inserted in the return of the anode circuit 
of the rectifier feeding the detector DET and the 
amplifiers AMP13 and AMP14 of television signals 
which follow it. An extremely strict filtering of 
the negative tension of grid polarisation is neces 
sary and is obtained by means of successive re 
sistances 56 and 57, by-passed to earth by con 
densers 58 and 59. . 
In view of the fact that the television signals 

Comprise extremely low frequencies of the order 
of several periods per second, it is necessary in 
all the circuits of the detector and of the ampli 
fier to carry out extremely careful filtering so 
that no interference frequency or its harmonics 
can be transmitted to the electrodes of the valves 
of the detector-amplifier unit. 
The condensers 60 and 6 and the resistances 

62 and 63 placed in the plate circuit of the de 
tector are calculated SO as to ensure transmis 
sion without distortion of phase or amplitude of 
the low frequencies down to a predetermined 
minimum frequency. One difficulty in transmit 
ting frequencies of the order of several periods 
per second is due to the fact that the coupling 
capacity 64 between the plate of the detector and 
the grid of the amplifier valves must be rela 
tively high in order to pass a very low frequency 
while offering an extremely low capacity with 
respect to earth in order not to shunt unduly the 
circuit for the high frequencies of the order of 
and 2 megacycles. Moreover, it is possible to 
employ no condenser between the detector and 
the amplifiers and this would have the advantage 
of transmitting the continuous component of the 
television signals on the condition of employing 
suitable feed tensions for the electrodes of the 
amplifier valves. 
The two amplifier valves AMP13 and AMP 

are used in parallel so as to obtain without trans 
former, a sufficient voltage on the input of the 
outgoing cable, whose impedance is of the order 
of 60 to 100 ohms. Nevertheless, in order to avoid 
the starting of ultra-short wave Oscillations, it 
has been found necessary to introduce resistances 
65, 66 in series with each of the grids of the two 
amplifier valves. If need be, additional capac 
ities of the order of Some microfarads could also 
be inserted between One of the grids and earth 
or between a suitably chosen point and earth. 
In Order to reduce parasitic noises it may be well 
to insert a resistance in series in one of the con 
nections connecting the high tension winding of 
the power transformer to one of the plates of the 
rectifier valve (or to the set of two plates when 
two valves are employed in parallel), in order 
to compensate the difference of resistance of the 
two high tension half windings, which might be 
a cause of transmission of 50 period current in 
the feed circuit of the amplifier-detector system. 

Moreover, an improvement of the filtering of 
the power voltages is also obtained by arrang 
ing the magnetic axes of the cores of the differ 
ent self inductances of filtering belonging to 
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other to the corresponding end of the secondary 
winding of said transformer. 

8. A modulating device as claimed in claim 6, 
further comprising a transformer having primary 
and secondary windings over which said modu 
lating waves are applied to said second grid, and 
Wherein said fixed armatures are connected re 
spectively to each end of the secondary winding 
of said transformer and the midpoint of said 
secondary winding is connected to earth over a 
condenser. 

9. A modulating device comprising a thermionic 
tube having a plurality of electrodes including an 
anode, a source of signal waves applied to one 
electrode thereof, a source of ultra-high frequency 
carrier waves applied to a second electrode there 
of, and an exterior Connection between said sec 
ond electrode and said anode comprising a con 
denser in series with an anti-resonant circuit 
the elements of which are so chosen that it be 
haves at the carrier frequency as a positive re 
actance equal in absolute value to that of the 
interelectrode capacity between said second elec 
trode and said anode. 

10. The method of transmitting a given wide 
band of signal frequencies, which comprises 
changing the frequency of said band to form a 
Second band wholly above the upper limit of said 
given band, changing the frequency of said sec 
Ond band to form a third band non-inverted 
with respect to Said given band and lying partly 
within the frequency range of said given band, 
transmitting said third band to a remote point 
and deriving therefrom a band of frequencies 
equal to Said given wide band of signal frequen 
cies. 

11. The method of transmitting a given wide 
band of Signal frequencies which comprises pro 
ducing a first oscillation of higher frequency than 
the upper limit of the given band, modulating said 
Oscillation with said given band to produce a first 
carrier equal in frequency to said first oscilla 
tion and a lower side band wholly above the 
upper limit of the given band, producing a sec 
ond oscillation whose frequency exceeds the fre 
quency of the first oscillation by a predetermined 
number of cycles per second which is substan 
tially less than the upper frequency limit of the 
given band, modulating said second oscillation 
with said first carrier and lower side band to 
produce a second carrier whose frequency is equal 
to said predetermined number of cycles per sec 
Ond and an upper side band lying above said 
Second carrier, transmitting said second carrier 
and upper side band to a remote point, and de 
riving from said second carrier and upper side 
band a wide band of frequencies equal to said 
given wide band of signal frequencies. 

12. The method of transmitting a given band 
60 of signal frequencies which comprises producing 

- | 2,212,240 7 
an Oscillation, modulating said Oscillation with 
said given band to produce a carrier and two 
side bands, Suppressing that part of one of said 
side bands which lies remote from the carrier, 
changing the frequency of the unsuppressed part 5 
of Said one side band and of the carrier and of 
the whole of the other side band to produce a 
new carrier whose frequency is lower than the 
upper limit of the given band and a new com 
plete side band lying above and a new partial l ?? 
side band lying below said new carrier, trans 
mitting said new carrier and new side bands to, 
a remote point, and deriving from said new par 
tial and complete side bands and said new carrier 
a useful band of signal frequencies equal to said l 
given band, whereby the lower part of said use 
ful band includes energy derived from both side 
bands and the upper part of said useful band 
includes only energy derived from one of said 

5 

side bands. 20 
13. A system for transmitting a given wide band 

of signal frequencies which comprises a source 
of high frequency oscillations, electronic dis 
charge modulation means for deriving from said 
given wide band and said oscillations by elec- 25 
tron discharge flow a set of modulation products 
including two wide side bands and a carrier wave 
of the same frequency as said oscillations, said 
modulation means having inherent capacity 
which passes a harmful amount of said oscilla- 8 
tions directly into said set of modulation prod 
ucts to form an undesired component having 
the same frequency as but a different phase from 
Said carrier wave, means for neutralizing said 
undesired component, means for transmitting 3 
Said carrier wave and one of said side bands to 
said remote point, and demodulation means for 
deriving from said transmitted carrier and side 
band a set of demodulation products which in 

0. 

5 

clude a wide band of frequencies equal to said in 
given wide band of signal frequencies. 

14. The method of transmitting to a remote re 
ceiving station a given wide band of signal fre 
quencies which comprises shifting said band to 
Such a position in the frequency spectrum that is 
the lower limit of the shifted band lies inter 
mediate the upper and lower limits of the given 
band, while maintaining the various frequencies 
of the shifted band in the same order as the 
corresponding frequencies of the given band, 50 
transmitting said shifted band to said remote re 
ceiving station, thereafter raising said band to 
a higher position in the frequency spectrum at 
said station, amplifying said band while at said 
higher position in the frequency spectrum, and ess 
finally at Said same station shifting said band to 
the same position in the frequency spectrum as 
said given band. 

MARC ANDRÉ LALANDE. 
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