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The present invention relates to very wide fre 
quency band amplitude modulation devices, par 
ticularly those providing carrier suppression. 
In known modulating devices, there is obtained‘ 

generally in the output besides modulation prod- . 
ucts; currents comprising either the carrier cur 
rent or the modulating current or combinations 
of these currents and of their harmonics. When 
it is necessary to obtain pure modulation prod 
ucts, ?lters have been employed, in the output of 
the modulating device which introduce undesira 
ble effects, such as different phase shifting at 
different operating frequencies, etc. 
‘One of the objects of the present invention is 

to provide an amplitude modulation device with 
a very wide frequency band which delivers in its 
output only modulation products, without the 
need for the use of ?lters. 
Another object of the present invention is to 

provide a multiplier device in which the two volt 
ages to be multiplied play effectively the same role 
in order to obtain an output voltage which is ef 
fectively proportional to the two input voltages. 

7 According to a feature of the invention, there 
is provided a translation system comprising two 
pairs of recti?ers, a ?rst means for applying a 
sinusoidal voltage in push-pull to each pair of 
recti?ers, a second means for applying a sinusoi 
dal voltage in push-pull to each pair of recti 
fiers in the same sense as the ?rst means with re 
spect to one pair of recti?ers but in the opposite 
sense with respect to the other pair of recti?ers, 
and a pair of output terminals each terminal con 
nected to the output of one pair of recti?ers. 
The above-mentioned and other features and 

objects of this invention and the manner of at 
taining them will become more apparent and the 
invention itself will be best understood, by refer 
ence to the following description of an embodi 
ment of the invention taken in conjunction with 
the accompanying drawings, wherein the single 
?gure is a schematic diagram of a system for com 
bining signals which may be used either as a 
modulator or as a frequency generator. 

In the drawing there is shown four vacuum 
“tubes of the pentode type i, 2, 3 and 4 and adjust 
able resistances 5, 6, l and 8 and a ?xed resist 
ance 9 used for adjusting the working condi 
tions of the said tubes. 
The mid-point I2 of the secondary winding of 

transformer II is connected to a biasing battery 
l3. lThe terminal l4 of the secondary winding 
10 of transformer II is connected by means of a 
resistance [5, on the one hand to the control grid 
I6 of pentode 4 and on the other hand to the 
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control grid ll of pentode 2; the terminal I8 of 
the secondary winding l0 of transformer H is 
connected by means of resistance 19 on the one 
hand to the grid 20 of pentode l and on the other 
hand to the grid 2| of pentode 3. The mid-point 
,22 of the secondary winding 23 of transformer 
24 is connected through a resistance 25 to the 
positive terminal of a high tension battery 26. 
The terminal 21 of secondary winding 23 of the 
transformer 24 is connected on the one hand to 
the grid 28 of pentode 3 and on the other hand to 
the grid 29 of pentode 4. The terminal 30 of the 
secondary winding 23 of transformer 24 is con 
nected on the one hand to the grid 3| of pentode 
2 and on the other hand to the grid 32 of pentode 
l. The anodes 33 and 34 of pentodes l and 4 are 
connected to the terminal 35 of the primary 
winding 36 of transformer 31. The anodes 38 
and 39 are connected to the terminal 40 of the 
primary winding 36 of transformer 31. The mid 
point 4| of the primary winding 36 of transformer 
31 is connected to the positive terminal of the 
high tension battery 26. 
The arrangement having been described, its 

operation is as follows: if a sinusoidal voltage is 
applied to the primary winding 42 of transformer 
I I it will be seen on the drawing that the pentodes 
l and 2, 3 and 4 act as the vacuum tubes of two 
push-pull sets or pairs placed in opposition and 
no current is then obtained in the secondary 
winding 43 of transformer 37. The same result 
is obtained when the primary winding of trans 
former 24 is fed with a sinusoidal current. On 
the contrary if two sinusoidal voltages, such as 
a carrier wave and a modulating wave, are re 
spectively applied to the terminals 44 and 45 of 
the primary winding 42 of transformer II and to 
the terminals 46 and 41 of the primary winding 
48 of transformer 24, it follows from the fact these 
voltages are applied by means of the circuits de 
scribed above, to different grids of each one of 
the pentodes I, 2, 3 and 4 that there is obtained 
in the output of transformer 31 a modulated cur 
rent comprising only the side bands, the carrier 
frequency and the modulation frequency having 
been eliminated by the operation of the circuits 
placed in opposition. ' ' 

If there is applied to the primary windings 42 
and 48 of the two transformers H and 24 the same 
sinusoidal voltage, there is obtained in the sec 
ondary winding 43 of transformer 31 the second 
harmonic of the input current to the device which 
in this case operates as a multiplier. 

It is obvious that the transformers II and 24 
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may be replaced by outphasing tubes as well 
known in the art. 
While I have described above the principles of 

my invention in connection with speci?c appa 
ratus, it is to be clearly understood that this a 
description is made only by way of example and 
not as a;1imitaticn to. the scopelof.‘ my'inventicn. 

I claim‘: 
1. A translation system comprising two pairs of 

electrontubes, each having an anode, cathode 1 
and at least two control elements, a. ?rst means. 
for applying a sinusoidal voltage balanced with 
respect to ground in push-pull. to each pair. of 
tubes including connections to, one; control eI'e-V 
ment of each tube, a second means for applying“ 1' 
a sinusoidal voltage balanced with respect. to. 
ground in push-pull to each pair of‘ tubes. in the; 
same sense as the ?rst means with respect to one 
pair of tubes but in the. opposite sense- with re-~ 
spect to the other pair oi‘ tubes, said second means 
including connections. to. another control element 
of each‘ tube, said ?rstand. second means: includ 
ing connections to ground, andapair: of output 
terminals, each terminal connected: to the output 
of one‘pair'of tubes. 

2; A- translation system according: to claim 1 
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further including a plurality of adjustable resist 
ant elements, at least one of said resist 
ant elements being inserted in series in the con 
nections from each of said cathodes to ground. 

3. A frequency multiplier comprising two pairs 
of recti?ers, a ?rst means for applying a sinusoi 
dal: voltage. inpush-pull' to each; pain of recti?ers, 
a=secondv means ‘ for applying the-same-sinusoidal 
voltage in push-pull to each pair of recti?ers in 
the same sense as the ?rst means with respect to 
one pair of recti?ers but in the opposite sense 
with respect to‘ the other pair of recti?ers, and a 
pair oi'output. terminals each terminal connected 
to; the. outputrn".v one pair of recti?ers. 
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