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This invention relates to automatic Volume 
control circuits and more particularly to Such 
control circuits applied to radio beacon trans 
mitters of the omni-directional type. 

Various forms of omni-directional radio bea 
cons have been proposed in the past. One Such 
form, as for instance disclosed by E. Labin-D. D. 
Grieg in their application for patent, Ser. No. 
581974, filed March 10, 1945, contemplates a 
visual indicator beacon system which is appli 
cable to various modulation methods wherein 
a directive radio beam is rotated and which is 
modulated in synchronism with its rotation about 
the transmitter position. The modulation of the 
beam is such that continuous indications may be 
had from an indicator at the receiver station in 
contrast to indications by azimuth Segments aS 
in some previous Systems. In order that the 
bearings obtained with such a System remain 
independent of supply voltage changes or input 
or output signal amplitude level changes and so 
forth, the transmitter and receiver signals are 
provided in the form of components compared in 
ratio rather than absolute signal value. By this 
means the accuracy of the system may be main 
tained independent of the operating parameters. 

It is an object of my invention to provide for 
omni-directional radio beacon System of the 
above-described type, apparatus Suitable for 
transmitting signals of given ratios for inter 
pretation with respect to directional informa 
tion by a receiver. 

It is a further object to provide a transmitter 
which will generate signals having ratios which 
will be maintained substantially constant. 

It is still another object of the invention to 
provide a transmitter having great stability and 
constancy of operation and which automatically 
maintains such stability and constancy. 

It is Stil another object to provide a circuit 
for accomplishing the above-defined objects. 
In accordance With a feature of this invention, 
provide - an improved transmitter for use in a 

radio beacon of the type described in detail in 
the aforesaid application, briefly described below. 
The transmitter is comprised of three separate 
oscillators for supplying three different frequen 
CeS 
The output circuits for two of the oscillators 

include the stator coils of a rotating variometer 
and the Output circuit of the third Oscillator is 
applied directly to a mixing circuit which also 
receives the output voltage of the other two 
OScillators. The two stator coils are arranged to 
form a 90° angle. The rotary coil is continuously 
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influenced by the respective fields of the stator 
coils in accordance with its rotative position rela 
tive thereto. The effect of this arrangement 
is Such that the outputs of the two first signal 

5 Sources or Oscillators are modulated in accord. 
ance with the sine and cosine functions respec 
tively. 
The third signal which does not go through 

the variometer consequently remains at a con 
10 stant amplitude. These three signals are brought 

together in the mixer to produce a composite 
Signal Which is used as a modulating source for 
radio frequency transmissions. The modulated 
energy is transmitted in the form of a beam ro 

15 tated in tined relation with the rotary coil of 
the Variometer. As a consequence, the radia 
tion pattern Will contain the three modulation 
components having a unique mutual relationship 
Or ratio for each azimuth position of the rotat 
ing beam. 

In Order to maintain the amplitude of the 
outputs of the three oscillators at a fixed ratio, 
an automatic amplitude control is used, utilizing 
a rectifier circuit for each oscillator the rectifiers 
all being referred to a common reference, in this 
case a common Source of delay bias potential 
for the rectifiers. Further improved stability of 
Operation is obtained by the provision of con 
Siderable negative feedback in the oscillator and 

30 amplifier circuits related thereto. 
These and other objects and features will be 

better understood from the detailed description 
made With reference to the accompanying draw. 
ing in which the single figure represents a dia 
gran partly in Schematic and partly in block 
form of the modulating signal generator circuits 
for the transmitter in a radio beacon system of 
the above-described type. 

In the figure the circuit is seen to comprise, 
three OScillators , 2 and 3. The oscillators, as 
shown in detail for oscillator , are of the resistor 
capacity phase-shift type and are tuned to fre 
quencies F1, F2 and F3, respectively. They each 
include an oscillator tube. A which receives its 
plate energy from a B- supply 5 over a plate load 
resistor 6. The supply 5 also provides a load po 
tential for a screen grid 7 over a screen resistor 8, 
the latter being bypassed to ground by a con 
denser 9. The Oscillator tube 4 is provided with 
a negative feedback in the form of an unbypassed 
Cathode resistor 0 and with a frequency deter 
mining circuit consisting of a three-mesh series 
Condenser shunt-resistor network, which includes 
condensers , 2, 3 and resistor circuits 4, 5, 
and 6, of which the circuits 4 and 5 are tied 
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deriving a corrective biasing voltage therefrom, 
means for applying said biasing voltage to the re 
spective oscillators, to compensate for variation 
in amplitude of the output energy thereof, and 
means for applying a delaying bias common to all 
of said control circuits, whereby a common ref 
erence is obtained for said oscillators. 

2. A circuit in accordance with claim 1, where 
in said control output circuit comprises a rec 
tifying diode. 

3. A circuit in accordance with claim 1, fur 
ther including means for producing negative 
feedback for each of said oscillators and said an 
plifying means. 

4. A circuit in accordance with claim 1, where 
in each of said amplifying means includes a step 
up transformer having a secondary portion for 
energizing said load output circuit and another 
secondary portion to energize said control out 
put circuit. 

5. A circuit in accordance with claim 1, where 
in said plurality of oscillators are three in num 
ber and the load output circuits of two of said 
oscillators include the two stator coils of a var 
iometer comprised of tWO stator and One rotary 
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coil, further including a mixing circuit for con 
bining the outputs of said amplifiers and of the 
rotor of said variometer. 
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