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11 Claims. 

This invention relates to synchronous fre 
quency broadcasting and the operation of booster 
or satellite stations in conjunction with a pri 

_ mary broadcast station. 
In operating a booster or satellite station, it is 

important to avoid variable relative phase shifts 
between the video or audio signals and between 
the carrier waves transmitted by the primary sta 
tion and the booster stations, otherwise inter 
ference will result in zones served by more than 
one of these stations. _ 

It is an, object of this invention to provide a 
broadcasting system which will not give rise to 
interference and will insure synchronized broad 
casting at the primary and booster stations. 
The invention will be more fully understood 

from the following description and the attached 
drawing in which: 
Figure 1 is a schematic diagram of primary 

broadcast station. ' - 
Figure 2 is a schematic diagram of a booster 

station. . 
Figure 3 is a schematic diagram of multiple 

program primary station, ‘ 
Figure 4 shows a combined booster and relay 

station, and 
Figure 5 illustrates the relative arrangement 

of a primary broadcasting station and a plu 
rality of satellite stations, as well as the relations 
of the radiation patterns produced thereby. 
Figure 1 shows a modulator 3 which modulates 

radio frequency oscillations derived from the 
broadcast frequency source 2 with signals from 
a source I. The output of the modulator may 
be ampli?ed in the power ampli?er 4 and broad 
cast by an antenna 5. A source of ultra high 
frequency oscillations 6 and the modulator 3 are 
connected to a modulator ‘I. The ultra high fre 
quency oscillations may be of the order of 1000 
megacycles or any other suitable frequency oscil 
lations. The modulated ultra high frequency os 
cillations at the output of the modulator 1 may 
be ampli?ed in ampli?er 8 and transmitted by an 
antenna‘ 9. The antenna 9 may be a highly di 
rective radiator, as indicated in the drawing. 
The energy from the antenna 3 is picked up 

by an antenna l0 and demodulated by a detector 
|2 after passing through ampli?er H. The am 
pli?er H is optional and may be omitted if ex 
tremely high frequencies are used. The output 
of detector I2 is a replica of the modulated radio 
frequency waves broadcast by the antenna 5 of 
the primary station. The radio frequency oscil 
lations from detector |2 are ampli?ed in ampli 
?er l3 and broadcast by antenna M. In this 

(01. 250-6) 
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manner the same modulated radio frequency 
waves are broadcast in both the primary and the 
booster stations. 

Figure 3 shows a primary station similar to 
5 Figure 1 except that a plurality of radio fre 

quency oscillators 22, 3|, each feed a modulator 
23 or 33 connected to signal sources 2| and 32. 
In practice, one signal source may be a televi 
sion source and the other may be an audio sig 

lO nal source. The oscillator 22 may generate os 

H m 

cillations of a frequency between 500 and 1500 
kilocycles and oscillator 3| may generate a fre 
quency of the order of 50 megacycles for tele 
vision or FM broadcasting. The outputs of the 
modulators 23 and 33 are fed to broadcasting 
antennas 25 and 35 through power ampli?ers 24 
and 34. The outputs of these modulators are 
also fed to a modulator 21 to modulate ultra 
high frequency oscillations derived from the os 

20 cillator 26. The output of modulator 21 is radi 
ated by a directive antenna 28. 
At the booster station, shown in Figure 4, the 

ultra high frequency waves are picked up by 
an antenna 4| and demodulated by a detector 

25 42. An ampli?er, not shown, may be connected 
ahead of the detector, if desired. A ?lter 43 se 
lects one of the modulated carrier waves appear 
ing at the output of the detector 42 and this 
carrier wave is ampli?ed in ampli?er 44 and 
radiated by antenna 45. A second ?lter 46 se 
lects one or more of the modulated carrier waves 
at the output of the detector 42. A modulator 
48 is connected to the ?lter 46 and to ultra high 
frequency oscillator 41 for modulating the ultra 

35 high frequency with the modulated carrier waves 
passed by the ?lter 46. The frequency of the os 
cillations of oscillator 41 is preferably di?erent 
from the frequency of the waves received by an 
tenna 4|. The output of the modulator 48 is ra 

40 diated by the antenna 49. The energy radiated 
by antenna 43 may be picked up by another sta 
tion similar to the one shown in Figure 4 or by 
a booster station such as shown in Figure 2. A 
plurality of booster stations of either the type 

45 shown in Figure 2 or Figure 4 can be operated 
in conjunction with the primary stations of Fig 
ure 1 or 3. Instead of demodulating the incom 
ing signal and supplying another carrier from 
oscillator 41, the waves received by antenna 4| 

50 may be ampli?ed and directly fed to antenna 
49. Other modi?cations within the scope of this 
invention as de?ned by the following claims will 
be apparent to those skilled in this art. 
Reference is now made of Figure 5 of the 

55 drawings wherein is illustrated a single broad 
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casting station operating in conjunction with a 
pair of booster or satellite stations. Reference 
numeral 50 denotes a primary station of the type 
illustrated in detail in Figure 3 of the drawings, 
and which has been described in detail in the 
preceding portions of the speci?cation, and in 
cludes one or more substantially omni-direction 
ally transmitting antennae 25, 35 for transmit 
ting primary broadcasts into an area generally 
denoted by the reference numeral 5|. The pri 
mary station 50 further provides means for 
transmitting an ultra high frequency carrier via 
an antenna 28, this ultra high frequency carrier 
being modulated with the signals transmitted by 
the antennae 25 and 35, and the antenna 28 be 
ing in general directional, and transmitting sig 
nals to the booster stations 52 and 53, each of 
which includes a directional receiving antenna 
4| for receiving the ultra high frequency trans 
missions. 

Booster stations 52 and 53 may be of the char 
acter illustrated in Figure 4 of the drawings, the 
latter ?gure including as a special case a system 
of the character illustrated in Figure 2 of the 
drawings. Accordingly, the booster stations 52 
and 53 are provided with the program trans 
mitted by the primary station 50, modulated, 
however, on an ultra high frequency carrier. 
Booster stations 52 and 53 are provided with 
detecting means for abstracting from the ultra 
high frequency carrier the modulated low fre 
quency or broadcasting carrier impressed there 
on, and for re~transmitting the latter omni-di 
rectionally via antennae 45 at each of the booster 
stations. 
In the normal operation of a satellite system or 

synchronous frequen y broadcasting system of 
the character herein involved, the booster sta 
tions 52 and 53 are in relatively close proximity 
to the primary station 50, and are arranged to 
provide radiation patterns 54 and 55, respectively, 
which overlap the radiation pattern 51 provided 
by the primary station 50 and which, further 
more, mutually overlap to assist in obtaining 
broadcast coverage over an area. 
Accordingly, the primary station 50, when 

taken in conjunction with the booster stations 
54 and 55, is capable of serving a much greater 
area than is the primary station 50 by itself, 
and in the case of relatively high frequency sig 
nals such as those utilized in transm'tting tele 
vision programs, the e?ects of intervening geo 
graphic obstacles and the like may be overcome, 

It will be realized that while I have illustrated 
in Figure 5 of the drawings a system utilizing 
two booster stations, that in practice any num 
ber of such stations may be utilized within the 
scope of the invention, and in accordance with 
the necessities of given situations. For example, 
where extremely hilly country must be covered 
in broadcasting television programs, or where a 
very extended area must be covered it may be 
desirable to provide a greater number of booster 
stations than two. 
While I have described various embodiments 

' and arrangements in accordance with my inven 
tion, it will be realized that modi?cations there 
of may be resorted to without departing from 
the true spirit and scope of the invention. 

I claim: 
1. A synchronous frequency broadcasting sys 

tem including a primary radio broadcasting sta 
tion having a source of signals, a source of radio 
frequency oscillations, a modulator for modulat 
ing said radio frequency oscillations in response 
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to said signals to provide modulated radio fre 
quency energy, means for radiating said modu 
lated radio frequency energy, a source of fur 
ther radio frequency oscillations, means respon 
sive to said modulated radio frequency energy 
for modulating said further radio frequency os 
cillations with said modulated radio frequency 
energy to provide doubly modulated radio fre 
quency oscillations, and means for radiating said 
doubly modulated radio frequency oscillations. 

2. A synchronous frequency broadcasting sys 
tem including a primary broadcasting station 
having a signal source, a source of radio fre 
quency oscillations, a modulator connected to 
said sources, an antenna connected to said modu 
lator for radiating modulated radio frequency 
oscillations derived from said modulator, a source 
of oscillations of a much higher frequency than 
said radio frequency oscillations, means for mod 
ulating said higher frequency oscillations with 
said modulated radio frequency oscillations and 
means for transmitting said higher frequency os 
cillations. 

3. A system in accordance with claim 2 where 
in is further provided a satellite station having 
means for receiving said higher frequency oscil 
lations, means for demodulating said higher fre 
quency oscillations to obtain said modulated 
radio frequency oscillations, and means for radi 
ating said modulated radio frequency oscilla 
tions. 

4. A synchronous frequency broadcasting sys 
tem including a primary broadcasting station 
having means for generating a plurality of mod 
ulated radio frequency carrier waves having non 
overlapping sidebands, a generator of ultra high 
frequency oscillations, means for modulating said 
ultra high frequency oscillations with said mod 
ulated carrier waves, an antenna for radiating 
one of said carrier waves and an antenna for 
radiating said ultra high frequency oscillations 
modulated with said modulated carrier waves. 

5. A system in accordance with claim 4 where 
in is further provided a satellite station having 
an ultra high frequency receiving antenna, a 
detector for demodulating said ultra high fre 
quency oscillations to derive said radio frequency 
carrier waves, and means for selectively radiat 
ing at least one of said carrier waves. 

6. A system in accordance with claim 2 where 
in is further provided a. relay station having 
means for receiving said higher frequency oscil 
lations and for demodulating said higher fre 
quency oscillations to obtain said modulated 
radio frequency oscillations, a source of oscilla 
tions of much higher frequency than said radio 
frequency and means for modulating said last 
mentioned higher frequency oscillations with said 
modulated radio frequency oscillations to provide 
doubly modulated higher frequency oscillations, 
and means for radiating said doubly modulated 
higher frequency oscillations, 

7. A system in accordance with claim 4 where 
in is further provided a satellite station having 
an ultra high frequency receiving antenna, a 
detector for demodulating said ultra high fre 
quency oscillations to derive said carrier waves, 
means for selectively radiating at least one of 
said carrier waves, an ultra high frequency os 
cillator, means for modulating the ultra high 
frequency output of said oscillator with at least 
one of said carrier waves and an antenna con 
nected to the last means for radiating the mod 
ulated ultra high frequency output of said last 
means. 
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8. A synchronous frequency broadcasting sys 
tem including a primary broadcasting station ~ 
having a signal source, a source of radio fre 
quency oscillations, a modulator connected to said 
sources, an antenna connected to said modulator 
for radiating, substantially omni-directionally, 
modulated radio frequency oscillations derived 
from said modulator, a source of oscillations of 
a much higher frequency than said radio fre 
quency oscillations, means for modulating said 
higher frequency oscillations with said modulat 
ed radio‘ frequency oscillations, means for trans 
mitting said higher frequency oscillations, a plu 
rality of satellite stations each having means for 
receiving said higher frequency oscillations and 
means for demodulating said higher frequency 
oscillations to obtain said modulated radio fre 
quency oscillations, said plurality of satellite sta 
tions having means for substantially omni-direc 
tionally broadcasting said modulated radio fre 
quency oscillations in mutually overlapping radi 
ation patterns. 

9. A synchronous frequency broadcasting sys 
tem including a primary broadcasting station 
having means for generating .a plurality of mod 
ulated radio frequency carrier waves having non 
overlapping side bands, a generator of ultra high 
frequency oscillations, means for modulating said 
ultra high frequency oscillations with said mod 
ulated carrier waves, an antenna for radiating 
one of said carrier waves in a predetermined ra 
diation pattern, and an antenna for radiating 
said ultra high frequency oscillations modulated 
with said modulated carrier waves, a plurality 
of satellite stations having each an ultra high 
frequency receiving antenna for receiving ultra 
high frequency oscillations and a detector for 
demodulating said ultra high frequency oscilla 
tions to derive therefrom said radio frequency 
carrier waves, and'means for selectively and sub 
stantlally omni-directionally radiating at least 
one of said carrier waves from each of said plu 
rality of satellite stations in radiation patterns 
overlapping said predetermined radiation pat 
tern. 

10. A synchronous frequency broadcasting 
system including a primary broadcasting station 
having a signal source, a source of radio fre 
quency oscillations, a modulator connected to 
said sources, an antenna connected to said modu 
lator for radiating, substantially omni-direction 

I ally, modulated radio frequency oscillations de 
rived from said modulator, a source of oscilla 
tions of a much higher frequency than said radio 
frequency oscillations, means for modulating said 
higher-frequency oscillations with said modu 
lated radio frequency oscillations, means for 
transmitting said higher‘v frequency oscillations, 
a relay station having means for receiving said 
higher frequency oscillations and for demodulat 
ing said higher frequency oscillations to obtain 
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therefrom said modulated radio frequency oscil 
lations, a source of oscillations of much higher 
frequency than said radio frequency, means for 
modulating said last mentioned higher frequency 
oscillations with said modulated radio frequency 
oscillations to provide doubly modulated higher 
frequency oscillations, means for radiating said 
doubly modulated higher frequency oscillations, 
and means for radiating said last mentioned 
modulated radio frequency oscillations. 

11. A synchronous frequency broadcasting 
system including a primary broadcasting station 
having means for generating a plurality of modu 
lated radio frequency carrier waves having non 
overlapping side hands, a generator of ultra high 
frequency oscillations, means for modulating 
said ultra high frequency oscillations with said 
modulated carrier waves, an antenna for radiat 
ing one of said carrier waves and an antenna for 
radiating said ultra high frequency oscillations 
modulated with said modulated carrier waves, a 
plurality of satellite stations having each an 
ultra high frequency receiving antenna and a 
detector for demodulating said ultra high fre 
quency oscillations to derive said carrier waves 
and means for selectively and substantially 
omni-directionally radiating at least one of said 

~last mentioned carrier waves, an ultra high fre 

30 
quency oscillator, means for modulating the ultra 
high frequency output of said oscillator with at 
least one of said last mentioned carrier waves, 

' vand an antenna connected to said last named 
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means for radiating the modulated ultra high 
frequency output of said last named means. 

RAYMOND M. WIIMO'I‘TE. 
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