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The present invention relates to radio repeater 
systems and, more particularly, to a means for 
controlling the operating frequencies of the ra 
dio links in said system. . 
An object of the present invention is the pro 

vision of a radio repeater station having an ac 
curately controlled output frequency. 
Another object of the present invention is the 

provision of a repeater station in which the in 
coming frequency is converted to a lower fre 
quency for amplification and reconverted to a 
high frequency for retransmission. 
A further object of the present invention is the 

provision of a repeater station, as aforesaid, 
which requires only a single local oscillator for 
the required frequency conversions. - - 
Another object of the present invention is the 

provision of a repeater station, as aforesaid, in 
which a change of oscillator frequency has no 
effect in the frequency of retransmission. 

Still another object of the present invention 
is the provision of a relay station which does 
not require careful balancing of the circuits there 
in. 

Still another object of the present invention 
is the provision of a single frequency relay sys 

Still a further object is the provision of a 
relay station requiring a minimum amount of 
auxiliary equipment such as oscillation genera 
tors, multiplying stages, etc. 
The foregoing objects, and others which may 

appear from the following detailed description, 
are attained by the provision of a relay station 
having a single source of high frequency oscilla 
tions which is used at the input of the station 
to change the received signals to an intermedi 
ate frequency and at the output to change the 
intermediate frequency to the frequency of re 
transmission. . 
The invention will be more fully understood 

by reference to the following detailed descrip 
tion, which is accompanied by a drawing illus 
trating an embodiment of the present invention. 

Referring, now, to the figure, incoming sig 
nals are received on a directional receiving an 
tenna 10 of the horn type directed toward the 
immediately preceding relay station of the sys 
tem. An operating frequency F. of 500 mega- . 
cycles has been assumed, for the sake of illustra 
tion, but other frequencies may be used if de 
sired. The received signals are carried through 
wave guide to a converter 2. Amplifiers (not 
shown) may be interposed between antenna fo 
and converter 2 if desired. Oscillations at a 

(C1. 250—15) 
frequency F of 400 megacycles, for example, from 
oscillator 4 are also applied to the converter 
2. The 400 megacycle wave may be generated 

in Oscillator 4 or a lower frequency may be gen 
is erated and higher harmonics obtained through 

multiplier 3. Oscillator 4 may be either a line 
controlled or otherwise stabilized oscillator or it 
may be controlled from a crystal oscillator source. 
It should preferably have an output of from 2 

10 to 3 watts though only a small amount of this 
energy is used in the converter 2 for convert 
ing the incoming signal. The resultant output 
from converter 2 at a first intermediate fre 
quency of 100 megacycles is applied to an inter 

15 mediate frequency amplifier 6. The output from 
amplifier 6 is applied to a converter 20 where 
it is mixed with the output from oscillator f4 
and converted to the output frequency F of 500 
megacycles which is radiated by directive antenna, 

20 horn 22 directed toward the next relay station 
of the system. . 

It will be noted that the first conversion in 
the station requires only a small amount of en 
ergy from oscillator f4 and the remainder is 

25 used for high level conversion in converter 20. 
In the foregoing description the frequencies 

used Were used. Only as an illustration and it 
may, under some circumstances, be more eco 
nomical from the power standpoint to use a high 

80 er intermediate frequency so that the oscillator 
frequency generated by oscillator 4 may be lower 
and the oscillator, therefore, may be more effi 
cient. 

It should further be noted that in an arrange 
35 ment constructed according to the present in 

vention the incoming and outgoing frequencies 
are identical and are independent of any change 
in frequency of the local oscillator. If desired, 
a frequency discriminator and rectifier T may 

40 be coupled to the intermediate frequency chan 
nel at either side of amplifier 6 and the varia 
ble direct potential developed thereby utilized as 
an automatic frequency control bias on oscilla 
tor 4. Thus, any shift of the oscillator fre 

45 quency which would tend to shift the interme 
diate frequency is counteracted. This may be 
desirable in wide band transmission in order to 
obviate any possibility of side band clipping in . . . . 
amplifier 6 due to frequency shift. 

50 In the arrangement shown in the figure, the 
amount of gain which can be used will depend 
epon the degree of feedback from the transmit 
ting to the receiving antenna. This feed back 
can be reduced by making the antenna directivi-. . 
ties very good as by the use of highly directive 
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horn antennas, though other Wave directive 
structures may be used if desired. An adjustable 
feed back path may be provided such that the 
amplitude and phase of the feed back energy are 
equal and opposite to the extraneous space feed 
back between antennas O and 22. The adjust 
able feed back path may consist of a transmission 
line or wave guide 24 extending from One antenna 
to the other or from Wave guide or transmission 
line 2 to wave guide or transmission line. Its 
electrical length is preferably adjustable as shown 
by the variable dimension line and should be 
chosen to be as near as possible to the length of 
the free space feed back path between the an 
tennas. An adjustable probe may be provided 
at each end of the line or guide 24 and extend 
ing into guides til and 2l or into the horns 0 and 
22 to allow the amplitude balance to be made or 
an adjustable amplitude control 25 may be in 
serted into the Wave: guide 24. In some cases, 
antennas with parabolic reflectors may be used. 
While I have shown and particularly described 

several embodiments of my invention, it is to be 
distinctly understood that my invention is not 
limited thereto but that modifications within the 
scope of my invention may be made. 
I claim: 
1. A wide band radio relay station having input 

and output circuits operating to cover the same 
band of frequencies, a frequency converter in 
each of said circuits, a single source of high fre 
quency energy coupled to said converters, a wide 
band intermediate frequency channel connecting 
said input and output circuits and means for 
obtaining from said intermediate frequency chan 
nel a potential variable in polarity and amplitude 
with departure of energy in said channel from a 
central position with respect to the pass band of 
said channel and means for utilizing said poten 
tial for controlling the frequency of energy sup 
plied by said Source. 

O 

5 

quency energy coupled to said converters, a wide 
band intermediate frequency channel connecting 
said input and output circuits, said single source 
including a low frequency oscillator and frequency 
multiplying means between said Oscillator and 
said converters and means for preventing side 
band clipping in said intermediate frequency 
channel, including means for obtaining from said 
intermediate frequency channel a potential vari 
able in polarity and amplitude with departure of 
the mediate frequency of said intermediate fre 
quency band from the midpoint of the pass band 
of said channel and means for utilizing said 
potential for controlling the operating frequency 
of Said oscillator. 

3. A station as set forth in claim 1 in which 
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2. A wide band radio relay station having input 
and output circuits operating to cover the same 
band of frequencies, a frequency converter in 
each of said circuits, a single source of high fre 45 

feedback means are provided between said input 
and Output circuits. 

4. A station as set forth in claim 1 in which 
feedback means are provided between said input 
and output circuits, said means including phas 
and amplitude adjusting means. 

5. A station as set forth in claim 1 in which 
feed back means are provided between said input 
and output circuits, said means including a re 
stricted channel for high frequency energy, the , 
length of said channel being adjustable. 

6. In a radiant energy system, energy receiving 
means and energy radiating means, each oper 
ative over the same wide band of frequencies, 
each of said means including wave directive 
structures, wave guides coupled to each of said 
directive structures, wide band amplifying means 
coupled between said wave guides and means for 
obtaining from said amplifying means a poten 
tial variable in polarity and amplitude with de 
parture of energy in said amplifying means from 
a central position with respect to the pass band, 
of said amplifier and means for utilizing said 
potential to restore the energy distribution in said 
amplifier to a central position with respect to said 
pass band, and another wave guide constituting 
a feed back path between said first mentioned 
Wave guides. 

BERTRAM TREVOR. 

  


