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lator is rendered operative to pass carrier current, 
while when the audio current decreases, the modul 
lator is rendered inoperative to pass the carrier 
Current. The two modulators are Supplied With 
current from the transformer 2 having its center 
point grounded at 3, the primary of this trans 
former being energized by the control frequency 
Source 4, the frequency of this last mentioned 
Source may be, for example, of the order of sev 
eral hundred cycles per second, although a 
higher or lower frequency may be used. For ex 
ample if speech transmission is desired the con 
trol frequency should be higher than the highest 
audio frequency to be transmitted. If in this case 
the control frequency is not superaudible Suitable 
filter means should be provided to prevent the 
control frequency from being audible with the 
received signal. 
The control frequency current is therefore ap 

plied to the two amplifiers 0 and in opposite 
phase and as a result the amplified currents are 
Supplied to the modulators 5 and 6 in opposite 
phase, whereby one modulator is rendered oper 
ative while the other is rendered inoperative to 
transmit a signal. The frequency of the con 
trol current is such that the periods of operative 
neSS and in OperatiVeneSS Of each modulator fol 
lowing each other in rapid succession at a rate, 
for example, of Several hundred per second, 
When it is desired to transmit a signal the key 9 
is depressed thereby rendering the amplifier 4 
Operative to pass an amplified current to the 
nodulators 5 and 6, the closing of the key, for 
example, renoving a blocking potential from 
the grid of the amplifier or in any other well 
known way rendering the amplifier operative. 
The radio frequency carrier current from the 
source 3 is then amplified in the amplifier 4 and 
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conducted to the modulators 5 and 6. 
The passage of this current through the modu 

lator's will, however, be dependent upon the con 
ductivity or operativeness thereof, which is deter 
mined by the control frequency from source 4. 
In the very short intervals of time during which 
each modulator is operative, the carrier current 
from amplifier 4 will pass to the corresponding 
antellina, e. g. through the amplifier T and then 
to the antenna, . At the same time that current 
is being passed to antenna. , preferably no cur 
rent passes to the antenna, 2 and vice versa. 
Therefore, the antennae il and 2 radiate alter 
nately a Succession of short impulses, a number . 
of which, for example fifteen, are required to 
form a dot or other element of the transmitted 
Signal. 
These Successive wave impulses then pass 

through the Surrounding space to the receiving 
antennae over different paths, since the antennae 
are spaced apart a distance D. This spacing is 
preferably in a lateral direction with respect to 
a line extending from the transmitting station 
to the receiving station, and is preferably of the 
Order of several Wavelengths of the transmitted 
frequency. Although the lateral spacing is pre 
ferred, other spacing may be used. In cases 
Where the transmitting antennae are spaced. 
longitudinally with respect to a line connecting 
a transmitting and receiving station, it will be 
found preferable to make the distance between 
them larger than when the horizontal spacing 
is used. 

I have found in practice that with the antenna. 
, Spaced as set forth and energized alternately, a 
signal of much higher average level for a given 

2,159,64? 
transmitter output will be obtained than when a 
conventional transmitting system is used. 

Fig. 2 illustrates a modified form of my inven 
tion wherein the control frequency supplied to 
the modulator 5 is different from the control 
frequency supplied to the modulator 6, these two 
frequencies which may differ by the order of 
hundreds, for example, being energized inde 
pendently of one another. The control frequen 
cies may be 500 and 900 cycles per second al 
though other frequencies showing a greater or 
lesser difference may be used. While the ar 
rangement of Fig. 1, wherein the operation of 
the two modulators is positively interlocked, Will 
generally be found preferable, the arrangement 
of Fig. 2 also shows advantages since for a large 
part of the transmission period one modulator 
Will be passing current to the transmitting an 
tenna, while the other modulator is not. There 
fore, for a large proportion of the time it will 
not be possible for two signals from the two 
transmitting antennae to arrive at the receiving 
antenna, at the same time, at least at the same 
amplitude, thereby a SSuring that during that 
portion of the transmission period no fading at 
the receiving station, due to the reception of two 
different signals of opposed phase and substan 
tially equal strength can occur. 

Fig. 3 shows a still further modification of my 
invention wherein three transmitting antennae 
are utilized in conjunction with a three phase 
control frequency source. Here the transmitting 
antennae will be rendered operative Successively 
to tranSmit elemental portions of the signals to 
be radiated. Where three antennae are used 
they may be spaced at right angles With respect 
to a line between the transmitting and receiving 
Stations, or at any other desired angle, or the 
three antennae may be arranged in triangular 
Or other non-linear relation. 

In carrying out the invention the Several am 
plifiei's are not essential since the radio frequency 
Current may be keyed or otherwise modulated 
directly at the source 3 and the control frequency 
?ilay be paSSed directly to the Several modulators 
Without being first amplified. While it is de 
Sirable to apply the control frequency to the 
plate of the modulator tubes, this control cur 
rent may instead be applied to the grids of the 
nodulator tubes to produce periodic blocking 
thereof. In operation it is preferable that the 
modulation be of the C type, whereby successive 
Sharp waves will be transmitted. The key or 
modulating device 9 may be associated with the 
Several modulators, e. g., 5 and 6 of Fig. 1, in 
stead of with the amplifier of the radio frequency 
Carrier current and in this case the carrier cur 
rent and the signaling current would both be 
applied directly to the modulator in the usual 
Way for either grid or plate modulation, while 
the control frequency would be applied either to 
the grid or plate of the modulating tube to 
cause periodic blocking thereof. 

In connection with the arrangement of Fig. 2, 
the two control frequencies may be generated 
independently if desired, while at the same time 
still maintaining a fixed phase relationship be-, 
tween them, through the use of a common power 
line. For example, the several control frequen 
cies may be generated from the same 60 cycle 
power line supply, by the use of frequency multi 
plier's of any known type and in this case the 
tWo frequencies may be the same, the desired 
phase opposition for the operation of the several 
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modulators being insured through the common 
connection to the power line. 
In actual operation I have found that two 

transmitting stations operating at a frequency of 
14,725 kc. and spaced apart laterally a distance 
of about 29 wavelengths with respect to a line 
extending toward the receiving station when ren 
dered Operative alternately as described here 
inabOWe, Will transmit over a distance of about 
2800 miles with Such greatly reduced fading that 
a transmitter power of One kilowatt Will produce 
Substantially the same signal strength at the 
receiving station, as when 20 kilowatts of power 
are supplied by one of the transmitters alone. 
While I have described particular embodiments 

of my invention for the purposes of illustration, 
it should be understood that various modifica 
tions and adaptations thereof occurring to one 
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skilled in the art, may be made within the spirit 
of the invention, as set forth in the appended 
claims. 
I claim: 
1. A radio transmitting System comprising two 

antennae having substantially similar transmis 
sion characteristics, spaced apart a small num 

be transmitted, a modulator for each antenna, 
a common source of carrier frequency current 
for the several modulators, means for causing 
the carrier current in one of said modulators to 
decrease to a minimum value. While the carrier 
current in the other of said modulators increases 
to a maximum value, whereby the said anten 

... nae are caused to radiate alternately, and means 
35 
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for modulating said common carrier current. 
2. A radio transmitting system comprising 

three antennae having Substantially similar 
transmission characteristics, spaced apart a dis 
tance of a few wavelengths of the frequency to 
be transmitted, a modulator for each of said an 
tennae, a common source of carrier frequency 
for said modulators, a source of threephase con 
trol frequency and means for applying a differ 
ent phase thereof to each one of said modulators, 
whereby the radiation emitted from one of said 
antennae is caused to increase while the radiation 
from another of said antennae is caused to de 
CeSe 

B 
3. The method of radio communication which 

comprises transmitting elemental portions of a 
message. Successively from different points by 
radiations having substantially similar vertical 
radiation characteristics, said points being spaced 
apart Several Wavelengths of the transmitted 
frequency, the rapidity of Such successive trans 
mission being such that a large number of said 
elements are included in the Smallest unit of 
the transmitted message. 

4. The method of radio communication which 
comprises Substantially similarly transmitting 
elemental portions of a message successively from 
different points by radiations having Substan 
tially similar vertical and horizontal radiation 
characteristics, Said points being spaced apart 
several wavelengths of the transmitted fre 
quency, the rapidity of such successive transmis 
sion being of the order of several hundred cycles 
per second. 

5. A radio transmitting system comprising a 
plurality of antennae having substantially semi 
lar transmission characteristics spaced apart lat 
erally several Wavelengths of the transmitted fre 
quency With respect to a line extending between 
the transmitting station and the receiving sta 
tion, and means for energizing said antennae al 
ternately in rapid succession so that each an 
tenna, is rendered operative and inoperative sev 
eral times during the transmission of a single 
elemental portion of the message to be trans 
mitted. 

6. A radio transmitting System comprising a 
plurality of antennae spaced apart a small num 
ber of wavelengths of the frequency which is to 
be transmitted, a modulator for each antenna, 
and means for Supplying a different control fre 
quency for each of said modulators whereby the 
carrier Current in each of Said modulators de 
creases to a minimum Walue and increases to a 
maximum value in timed relation with the re 
Spective control frequencies whereby the said 
antennae are caused to radiate periodically, and 
means for simultaneously controlling the radia 
tion from said tWO antennae in accordance With 
the same signal to be transmitted. 

ANDREW AILFORD, 

O 

5 

20 

25 

30 

35 

40 

45 

  


