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1. 
The present invention relates to a two-tone ra 

dio beacon, the true geographic bearing of which 
can be obtained on a mobile vehicle on a directly 
reading indicator. In a known System, tWo Sep 
arate transmissions are necessary, and tWO re 
ceivers are required on the vehicle. It is the ob 
ject of the present invention to provide a two 
tone beacon which requires one transmission 
carrier wave only, and one receiver. 
In the known system, a carrier wave is applied 

to an omni-directional aerial, and is modulat 
ed also by two tones of frequencies fi and f2 in 
separate modulators, the outputS from which 
are applied to two directive aerials. A compari 
Son of the relative levels of the two modulations 
(both in amplitude and sense of phase) at the 
mobile receiver gives a direct indication of the 
bearing. It is necessary, however, to radiate a, 
"comparison' transmission in which the two 
tones are sent out omni-directionally, and this 
necessitated a second carrier frequency to be 
used. According to the present invention two 
auxiliary tones are radiated omni-directionally 
as sidebands of the original carrier wave, and the 
comparison tones are derived from these two 
auxiliary tones. 
The invention will be better understood from 

the following description taken in conjunction 
with the accompanying drawings in which: 

Fig. 1 shows diagrammatically the circuit ar 
rangements of the transmitter according to the 
invention. 

Figs., 2a and 25 show diagrammatically cir 
cuit arrangements of two receivers for working 
in conjunction with the transmitter shown in 
Fig. 1; 

Fig. 3 shows the arrangement of Fig. nodi 
fied for the case in which fi=fa, but a phase dis 
placement is given to one of the modulating com 
ponents, hence producing in effect a rotating 
beacon; 

Fig. 4 shows a modified form of receiver for 
use in conjunction with the transmission system 
of Fig. 3; 

Fig. 5 shows diagrammatically the circuit ar 
rangements of a transmitter of another embodi 
ment of the invention; and 

Fig. 6 shows the circuit arrangements for a 
receiver for use in conjunction. With the trans 
mitter shown in Fig. 5. 

Referring to Fig. 1, the carrier frequency F. 
from generator CO is modulated in modulator 
M by both low frequencies' fi and f2 generated 
in Oscillators Ofi and Ofa and represented re 
Spectively by e1 sin 2ar fit and easin 2arfat, the 
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output from modulator M, containing both car 
rier and sidebands being applied to an omni-di 
rectional aeria W. 
The two low frequencies fi and f2 from oscil 

lators Ofi and Ofa are also combined in a mod 
ulator D to give two derived frequencies (f1 - f2) 
and (f1--f2) which are filtered from each other 
in filters FF and F2 before each is applied with 
carrier frequency wave to modulators MA and 
MB respectively. The outputs from MA and 
MB, each composed of two sidebands, are applied 
to two directional aerial systems L.f. and L2 
which each have “figure of eight' directive chair 
acteristics arranged perpendicularly to each 
other. 

Figs. 2a and 2b show suitable receivers for the 
beacon transmission of Fig. 1. Figs. 2a and 2b 
are so similar that Fig. 2a only will be explained 
in detail. The modulated waves are received on 
a. Single Omni-directional antenna, W2 and are 
annplified in amplifier A. from which the output is 
applied to a detector D from which the four 
modulation frequencies f1, f2, fi-fi and fl--f2 
are produced. Frequencies fi and f2 are selected 
by filters FR and FR2 respectively and passed 
to a modulator MR which produces two derived 
frequencies fl-fa and fl--fa. These derived fre 
quencies are filtered by filters FSA and FS2 re 
spectively and applied to the field coils Y, X of 
the indicator B respectively. 
The frequencies fl-fa and fl-fa produced in 

the detector D are filtered out by filter FS3 and 
applied to the third windings S of the indicator B. 
The amplitude of the received frequency f1-fa 

will depend on the position of the receiver with 
respect to the field pattern of the antenna L. 
and the amplitude of the received frequency 
f1--fe will depend on the position of the receiver 
with respect to the field pattern of the antenna, 
L2. Woltages at these two frequencies and at 
the relative values depending on the position of 
the receiver are delivered by the filter FS3 to 
the deflected member S. of the indicator B. The 
windings X and Y at right angles to each other 
are supplied by the derived frequencies fl-f2 and 
f1--fz from the modulator MR. These frequen 
cies have equal amplitude, since they are derived 
from the modulation on the omni-directional 
antenna, W. The result is that the deflected 
member S will assume a rotational position with 
respect to the deflecting members X and Y which 
will be determined by the relative amplitudes of 
the frequencies in the Winding S. 

Alternatively, as shown in Fig. 2b the derived 
frequencies (fl.--fa) and (f1-fa) may be applied 
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to the winding S of the indicator B, and the Sum 
frequency (f1 --f2) applied to one Stationary 
winding X and the difference frequency. (Ji-ja) 
to the other stationary winding Y. Here the 
relative amplitudes of the frequencies in the 
windings X and Y will depend on the position . - 
of the receiver with respect to the field patterns 
of antennas Li and L2 while the derived fre 
quencies applied to the member S are equal. 
However the same result of positioning the mem 
ber S will be obtained. After the description of 
Fig. 2d the arrangement shown in Fig. 2b is con 
sidered to be self-explanatory and requires no 
further description. 

Reverting to Fig. 1, if the carrier frequency 
is F, the carrier wave is represented by E. sin 
2nrFt, the total omni-directional transmission can 
be represented by: E. Sin 2arFt--e1 sin 2TF't sin 
2nfilt--e2 sin 2art sin 2nf2t 
The directional transmissions are: 
R. sin 2n-Fi sin 2T (fil-fg) it from MA and Li 

and R sin 2n Ft sin 2n. (f1--fe)t from, MB and L2 
in which R, is a constant depending upon E, e. 
and e2. 
At the receiver, which is in a direction making 

an angle 6 With the direction of zero transmis 
sion from the directional aerial I, fed by MA 
the received signal is proportional to: 
'E sin2itFt--esin 2r Fi sin 21 ft -- 
easin 2arFtsin 2aft-R sin2ir Ft sin2t(f-f) tsin 6-- 

Risin 2F sin2r(i+1) sin (+3) 
On detection in the receiver of Fig. 2a, the out 

put Will contain components at frequencies f1, f2, 
fi-f2, f1 + f2 in the following proportions: 

f1. : 81 
if, :82 

fi-f, Risin.6 
fi-f, Risin (+3) 

The components f1-fa and fi-i-fa are applied 
'to the moving coil-of: a dynamometer type indi 
cator, which takes up an angle p with one field 
coil. 
The components f1 and f2 are applied to the 

modulator MR, which delivers two components 
which are or are arranged to be of equal-intensity 
:at (fil-fa) and (f1 - f2) to the field coils Y and X. 

For equilibrium of the indicator: 

sin -0 sin (+)=sin (+3) sing 
..". 6= p. 

Thus, the true bearing of the mobile can be 
read off directly from the indicator. 
The Same principle for sending a comparison 

signal on the same transmission carrier wave 
smay also be applied to the Special case where: the 
same frequency is: used to modulate the signal 

; applied to each directive aerial of the transmit- 6: 
ter. In this case the modulating wave has dif 
gferent phase for the two modulators M.A. and 
iMB. The effect is exactly equivalent to the rota 
:tion of a single; directive: aerial at the modu 
lating frequency and, the invention, may be ap splied to such system. 
This modification of...Fig. 1:is shown in Fig. 3, 

Where fi and f2 of Fig. 1 have both become f, 
; SO that fl-fa=2f and f1- f25-0. In Fig. 3 the 
tgarrier frequency.F and frequency fare.combined 
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in M, and the non-directional radiation from 
Wi can be represented by: 

E sin. 2nri Ft--e sin2it rift:sin:2atift 
where the wave of frequency fis represented by 
lesin 2arft. 

The low frequency wave of frequency f is also 
doubled in frequency in harmonic generator HG, 
and the double frequency 2f is split into diphase 
current before application to the modulators MA 
and M.B. For this purpose a portion of the 
output from harmonic generator HG is applied 
directly to modulator MA and another portion 
is passed to a 90 degree phase shifter PS before 
application to modulator MB. 
The directional radiation can be represented by: 

R1 sin 2ar Ft sin 411 ft from MA, or I. 
and 

R, sin 2TF't sin (4ft +3)from MB or L2, 
R1 being the amplitude of the Wave. 

Fig. 4 shows the modified form of receiver 
Which is used With the transmission System shown 
in Fig. 3. The Waves received from Omni-direc 
tional antenna, W2 are amplified in amplifier A 
and detected in detector D in the Output of Which 
are the frequencies f and 2f. These frequencies 
are filtered out separately by filters Ff and F2f 
and the frequency f is doubled in harmonic gen 
erator HGR and the Outputs at A and B from 
harmonic generator HGR and filter F2f are ap 
plied to a suitable phase difference indicator. 
In the distance, at an angle 6 from the direction 

of zero transmission from antenna, L, the total 
signal picked up by the receiver shown in Fig. 
4 is proportional to: 
Esin 2arFt-e sin 2ar Ft sin2nft 

Risin 2TFt sin 47ft sin 6-- 

Risin 2TFtsin (Art+3) sin (+3) 
The low frequency output from detector D 

contains components of f and 2.f. and this latter 
can be represented by: 

Ke sin 2nft--Risin'47ft sin 0-- 

R, sin (4rfl+g) sin (+3)= 
Ke sin 2aft-HR, cos (47 ft-6)] 

where K is a constant depending upon E, e. and 
R1. The output from harmonic generator HGR, 
is 

Kl 
K1 sin 2nft=-(1-cos '47 ft) 

Where K1 is a constant. 
The outputs at A and B, of frequency 2f, there 

fore differ in phase by (T-6), so that a phase 
meter actuated by them can be arranged to give 
a direct indication of the bearing of the trans 
mitter. 
As there are innumerable possible ways of 

sending the necessary "comparison signal' as 
modulation of the carrier wave, another par 
ticular case is shown in Fig. 5. In this case the 
omni-directional carrier F is modulated by fi 
and f2, and the directional antennae. IL2 are 
fed by sidebands derived from (fi-f2) or (f1--f2) 
and that same wave dephased by 

r 

2 
respectively.   
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A suitable receiver is depicted in Fig. 6, the 
outputs from A and B being applied to a phase 
difference indicating meter. It is considered that 
these two figures are self-explanatory after the 
foregoing description and that no detailed de 
scription is necessary. 

In all the systems described hereinbefore, there 
is a possible source of error in the receiving 
equipment, namely, the generation of tones in the 
low frequency detector in incorrect proportions, 
due to non-linearity of detection. In Fig. 2d. for 
example, the output of detector D may contain 
frequencies (f1-f2) and (f1--f2) due, not only to 
the modulation of the directive signals, but to 
the modulation frequencies f1 and f2. Such an 
effect will, of course, be minimised by careful 
design of apparatus, and also by the use of less 
intense modulation by fi and f2 than by (fil-fa) 
and (f1--fa). A still further refinement is provided by the 
use of a different relationship between modula 
tion frequencies for the directive and comparison 
or omni-directional sidebands. For example, if 
fi and f2 are used to modulate the Omni-direc 
tional carrier F, then the frequencies 2(f1-f2) 
and 2 (f1 --fa) may be derived for modulation of 
the directive radiations, by first generating the 
harmonics 2f1 and 2fz, then beating together to 
produce 20f1-fa) and 2(f1--fz). 
The receiver would be modified in a similar 

manner, the low frequencies 2(f1-fa) and 
2(f1 + f2) being both applied to the deflected mem 
ber of the indicator, and the equal amplitudes of 
2(f1-f2) and 2Cf1-- f2) for the deflecting mem 
bers being derived from fi and f2 as in the trans 
mitter. Though in the description hereinbefore given 
the carrier wave has been modulated by low fre 
quencies, the scope of the invention is not con 
fined to the use of valve modulators. 
In order to maintain the high degree of bal 

ance between the modulators MA and MB of Fig. 
1 without the use of automatic correction circuits, 
so that the field pattern radiated does not vary, it 
is possible to use the mechanical form of modu 
lator. Applied to the system of Fig. 1, four me 
chanical modulators Would be used, geared to 
gether for relative speeds of rotation of fi, f2, 
f1-fa, and fl--f2. The system should preferably use double side 
bands for each modulation, as in this case there 
is less likely to be phase distortion of the low 
frequency waves produced in the receiver. The 
scope of the invention is, however, not confined to 
the use of double Sideband transmissions. 
As in the known arrangements the Omni-direc 

tional carrier may be modulated by speech or 
other intelligence, simultaneously with the nor 
mal navigation service. 
What is claimed is: 
1. A radio beacon system for obtaining directly 

On a mobile receiver the angular position with 
respect to the transmitting station comprising 
means to generate a single radio frequency car 
rier wave, means to generate a plurality of low 
frequency Waves, means to modulate the single 
radio frequency carrier wave by a pair of low 
frequency waves, means for radiating omni-di 
rectionally at east one of the Sidebands corre 
sponding to the pair of Waves, means for modu 
lating the carrier frequency with two Waves from 
at least one other low frequency wave, an angu 
larly related directive aerial System and means 
connecting one modulator of the other low fre 
quency wave to one directive aerial and the other 
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6 
modulator to another directive aerial for radi 
ating the sidebands corresponding to the other 
of the low frequency waves. 

2. A radio beacon system as claimed in claim 
comprising at a receiver means for obtaining the 
sideband frequencies radiated from the directive 
antennae, means for applying said sideband fre 
quencies to the deflecting members of an indicat 
ing instrument, means for obtaining the side 
band frequencies from the omni-directional an 
tenna, means for deriving from these last men 
tioned side band frequencies the same sideband 
frequencies as those from the directive antennae 
and for applying the derived sideband frequencies 
to the deflected member of the indicator. 

3. A radio beacon comprising means for modul 
lating a carrier wave of frequency F by two low 
frequencies f1 and f2 an omni-directional antenna 
System for radiating the modulated carrier fre 
quency, means for applying the two frequencies 
f1, f2 to a detector thereby producing at the output 
thereof two resulting frequencies (f1-fa) and 
(f1-f2), means for applying said frequencies 
(f1--fa) and (f1-fa) separately to modulate car 
rier frequency F, means for radiating the side 
bands thus produced from two directive antenna. 
Systems, Whose directive axes are angularly re 
lated to each other, means at a receiver for re 
ceiving the radiated waves on a single antenna, 
means for amplifying and detecting the received 
Waves, means for separating out the frequencies 
f1 and f2 from the detected products and for ap 
plying said frequencies fi, f2 to a modulator to 
derive frequencies (f1--fe) and (f1-fa), means for 
applying the derived frequencies (f1--f2) and 
(f1-f2) respectively to the deflecting members of 
an indicating instrument, means for separating 
the frequencies (f1-fa) and (f1--fe) from the 
output of Said detected products and means for 
applying these latter frequencies (f1-fa) and 
(f1--f2) to the deflected member of said indicat 
ing instrument. 

4. A radio beacon as claimed in claim 3 in 
which at the receiver the derived frequencies 
(f1--f2) and (f1 - f2) are applied together to the 
deflected member of an indicating instrument 
and the frequencies (f1 --f2) and (f1-fz) ob 
tained directly from the detected received waves 
are applied separately to the deflecting members 
of said indicating instrument. 

5. A radio beacon System comprising means for 
modulating a carrier wave frequency F by two low 
frequencies f1, f2 an omni-directional antenna, 
system for radiating the modulated frequency F, 
a detector to which the frequencies f1, f2 are ap 
plied to produce one of the sum and difference 
frequency products (f1-f2), (f1 + f2) from the 
Output thereof, means for modulating carrier fre 
quency F with a portion of the output of said de 
tector, and for radiating the resulting modulated 
Carrier from One of two angularly related direc 
tive Systems, a phase shifter to which another 
portion from the output of said detector is ap 
plied to shift the phase thereof 90°, means for 
applying the phase shifted frequency to modulate 
carrier frequency F and means for radiating the 
resulting modulated frequency from the other of 
said tWo angularly related Systems, and at a re 
ceiver a single antenna, for receiving said radi 
ated Waves, means for amplifying and detecting 
said waves to obtain therefrom the said one of 
the Sun and difference products (f1-fa), (f1 --fa), 
means for applying said one frequency to one 
member of a phase difference indicator, means 
for separating the frequencies fi and fa out from 
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the detected products of the receiver, a modu 
lator to which these frequencies fi and f2 are ap 
plied, means for obtaining the said one frequency 
:from the output of said modulator and for apply 
fing the said one frequency so obtained to the . 
(other member of said phase difference indicator. 

6. A radio beacon System comprising means 
for modulating a carrier frequency F by two low 
frequencies, f1 and f2, an Omni-directional an 
tenna system for radiating the modulated carrier 
frequency, directive antenna, Systems for radiat 
sing the frequencies 2(f-f2) and 2 (f1 -- f2) re 
spectively, a single antenna. On a mobile receiver 
ifor receiving said radiated frequencies, means for 
amplifying and detecting the received waves, 
-means for separating out the frequencies fi and f2 
from the detected products and for applying said 
frequencies f1 . and f2 to a modulator to produce 
frequencies (f1--fa) and (f1-f2), means for dou 
ibling said frequencies (f1 - f2) and (f1-fa) to 
produce the frequencies 2 (f1 - f2) and 2 (f1 - f2), 
:and means for applying these doubled frequencies 
3to the defected member of an indicating instru 
-ment, means for separating frequencies 2(f1--f2) 
and 2 (f1-f2) out from the said detected products 
and for applying them respectively to the deflect 
ing members of said indicating instrument. 

7. A radio beacon system as claimed in claim 1 
Comprising at a receiver an indicating instrument 
having, deflecting members and a deflected mem 
ber, means for obtaining the sideband frequencies 
radiated from the. directive antennae, means for 
:applying said Sideband frequencies to either said 
'deflecting members or said deflected member, 
means for obtaining the sideband frequencies 
from the omni-directional antenna, means for 
ideriving from these last-mentioned sideband fre 
quencies the same sideband frequencies as those 
from the directive antennae, and means for ap 
iplying Said derived sideband frequencies to , 
whichever of said deflecting members or deflected 
member said first mentioned sideband frequencies 
thave not been applied. 

8. A radio beacon system for obtaining directly 
on a nobile receiver the angular position (bear 
ing or direction) with respect to the transmitting 
-station comprising means for radiating omni-di 
Irectionally a carrier frequency F modulated with 
:frequencies fi and f2 means for radiating two di 
rective beams angularly related to each other of 
said carrier F angularly related to each other 
and modulated by two auxiliary frequencies de 
irived from fi and f2, and at the receiver means for 
obtaining from said auxiliary frequencies the two 
frequencies fi and f2, and means for utilizing the 
obtained frequencies for comparison with the 
Corresponding received frequencies fi, fa from the 
Omni-directionally transmitted beam. 

9. A radio beacon system for obtaining directly 
On a mobile receiver the angular position with 
respect to the transmitting station comprising 
'means to generate a single radio frequency car 
.rier wave, means to generate a plurality of low 
frequency Waves, means to modulate a single 
radio frequency carrier wave by a plurality of low 
frequency Waves, means for radiating omni-di 
rectionally at least one of the sidebands corre 
Sponding to two of these waves, means for modu 
lating the carrier frequency with two other low 
frequency Waves, an angularly related aerial sys 
ten for radiating at least two beams, and means 
Connecting one. Inodulator of the other low fre 
Cuency Waves to One directive aerial and the 

; other modulator to another directive aerial for 
radiating from each of the angularly related di 
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8 
:rective:aerials a beam corresponding to the othe 
of the low frequency. Waves. 

10. A radio beacon system for obtaining di 
irectly on a mobile receiver the: angular position 
(bearing or direction) with respect to a transmit 
ting station comprising an omni-directional radi 
atting means, means to generate a carrier fre 
quency F, means to generate frequencies.fi. and fa, 
means to modulate the carrier frequency With 
frequencies f1 . and f2, means for radiating two 
directive beams angularly related to each other, 
means deriving two auxiliary frequencies from 
frequencies.fi and f2, means modulating said car 
rier frequency F by each of the two auxiliary 
frequencies derived from frequencies f1 and f2, 
connections from one modulator of an auxiliary 
frequency with one of the directive radiating 
means and from the modulator. Of the other aux 
iliary frequency to the other directive radiating 
means, and at the receiver, means for obtaining 
Said auxiliary frequencies from the two received 
frequencies f1 and f2, and means for utilizing the 
obtained frequencies for comparison with the 
Corresponding received auxiliary frequencies from 
the directionally transmitted beam. 

ll. A radio. beacon system for obtaining directly 
On a mobile receiver the langular position (bear 
ing or direction) with respect to the transmitting 
Station comprising an omni-directional radiating 
means, means to generate a carrier frequency F, 
means to generate:frequencies fi and f2, means to 
modulate the carrier frequency, with frequencies 
fi and f2, means for radiating two directive beams 
angularly related to each other, means generat 
ing two auxiliary frequencies derived from fre 
quencies fi and fa means modulating said carrier 
frequency F by each of the two auxiliary fre 
quencies derived from frequencies f1 and f2, con 
nections from one modulator of an auxiliary fre 
quency with One of the directive radiating means 
and from the modulator of the other auxiliary 
frequency to the other directive radiating means. 

:12. A radio beacon system for obtaining di 
rectly. On a mobile receiver the angular position 
(bearing or direction) with respect to the trans 
mitting, station comprising an omni-directional 
"radiating means, means to generate a carrier 
frequency F, means to generate frequencies fi 
and f2, means to modulate the carrier frequency 
With frequencies fi and fa, means for radiating 
"two directive beams angularly related to each 
other, means generating two auxiliary waves de 
rived from frequencies fi and f2 and having a 
frequency differing therefrom, means modulat 
ing said carrier frequency F by each of the two 
auxiliary Waves derived from frequencies f and 
fa, connections from one modulator of an aux 
iliary Wave with one of the directive radiating 
means and from the other modulator to the other 
directive radiating means, and at the receiver, 
means for obtaining from said auxiliary frequen 
cies the two frequencies fi and f2, and means for 
utilizing the obtained frequencies for comparison 
with the corresponding received frequencies f, 
and f2' from the omni-directionally transmitted : beam. 

13. A radio beacon system for obtaining di 
rectly on a mobile receiver the angular position 

; (bearing or direction) with respect to the trans 
mitting station comprising an omni-directional 
radiating means, means to generate a carrier fre 
quency F, means to generate frequencies f, andf, 
means to modulate the carrier frequency with 
frequencies fi and f2, means for radiating two 
directive beams, angularly-related to each other,   
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means generating two auxiliary Waves derived 
from frequencies f1 and f2 and having a frequency 
differing therefrom, means modulating said Car 
rier frequency F by each of the two auxiliary 
waves derived from frequencies fi and f2, and con 
nections from one modulator of an auxiliary wave 
with one of the directive radiating means and 
from the other modulator to the other directive 
radiating means. 

4. A radio beacon system for obtaining di 
rectly on a mobile receiver the angular position 
(bearing or direction) with respect to the trans 
mitting station comprising an omni-directional 
radiating means, means to generate a carrier 
frequency F, means to generate at least one mod 
ulating frequency, means to modulate the carrier 
frequency with each modulating frequency, means 
for radiating two directive beams angularly re 
lated to each other, means generating two aux 
iliary waves derived from the modulating fre 
quency and having a frequency differing there 
from, means modulating said carrier F by each 
of the two auxiliary waves, and connections from 
One modulator of an auxiliary Wave With One of 
the directive radiating means and from the other 
modulator to the other directive radiating means. 

15. A radio beacon system for obtaining di 
rectly on a mobile receiver the angular position 
(bearing or direction) with respect to the trans 
mitting station comprising an omni-directional 
radiating means, means to generate a carrier fre 
quency F, means to generate at least one modul 
lating frequency, means to modulate the carrier 
frequency F with each modulating frequency, 
means for radiating two directive beams angu 
larly related to each other, means generating two 
auxiliary waves derived from at least one modul 
lating frequency and having a frequency differ 
ing from the latter, means modulating said car 
rier frequency F by each of the two auxiliary 
Waves, connections from one modulator of an 
auxiliary wave with one of the directive radiating 
means and from the other modulator of an aux 

10 
iliary wave to the other directive radiating means, 
and at the receiver, means for obtaining Said aux 
iliary waves, and means for utilizing the obtained 

5 

20 

25 

30 

35 

40 

Waves for Comparison with the received modulat 
ing frequency from the omni-directionally 
transmitted beam. 

16. A radio beacon system for obtaining di 
rectly on a mobile receiver the angular position 
(bearing or direction) With respect to the trans 
mitting station comprising an omni-directional 
radiating means, means to generate a carrier fre 
quency F, means to generate at least one modul 
lating frequency, means to modulate the carrier 
frequency F with each modulating frequency, 
means for radiating two directive beams angul 
larly related to each other, means generating two 
auxiliary Waves derived from at least one modul 
lating frequency and having a frequency differ 
ing from the latter, means modulating said car 
rier frequency F by each of the two derived aux 
iliary Waves, Connections from one modulator of 
an auxiliary wave With one of the directive radi 
ating means and from the other modulator of 
an auxiliary Wave to the other directive radiating 
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