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My invention relates to radio transmitting sys 
tens and more particularly to a short Wave, dou 
ble beam radio transmitter for sending simulta 
neously at least two series of directed short waves 
having different characteristics. 
The directed signals are concentrated in nar 

roW beams and are of such intensity at the di 
rected points within the operating range of the 
transmitter that they can be picked up and made 
audible by very simple, portable receiving sets 
Such as crystal detector equipment or the watch 
size type of receiver disclosed in my Patent No. 
2,256,323, granted September 16, 1941, on Porta 
ble detecting devices for ultra-short Waves, co 
pending application for which, Serial No. 238,919, 
Was filed November 4, 1938. 
An advantageous form of the transmitter for 

commercial use comprises two angularly dis 
placed antennae that Oscillate or rotate about a 
Central point, each covering for example approx 
imately one-half or 180° of the circle of propaga 
tion for all of the waves; thus creating two dou 
ble beams each of which is directed to numerous 
points within the oscillating range so as to pro 
duce Successive signals of short duration but of 
relatively great strength at the directed points 
even though the transmitter is of low power. 
The signals sent out from the two antennae 

may be the same Signal or may be two different 
signals. For example, Signals announcing the 
time of day may be sent out by each antenna, or 
One antenna. Only may transmit time signals and 
the other antenna, transmit a different signal 
such as an advertising announcement, Weather 
reports, alarms, military information or com 
mands, etc. 
My invention is based on the idea of providing 

two double beams which are displaced at an an 
gle, for example perpendicular with respect to 
each other, and rotating or oscillating these two 
beams to produce closely concentrated directed 
signals for the broadcasting of information. A 
characteristic feature of the transmitted signals 
is that they are of short duration such as for ex 
ample the announcement of the time of day, and 
if desired the name of the advertiser Who is Sup 
plying this service. Because of the fact that the 
signals are directed to definite points within the 
operating field of the transmitter, they are sub 
stantially stronger than the usual broadcast sig 
nals that are transmitted uniformly in all direc 
tions. By using directed signals in this nanner, 
it is not necessary to have the usual high power 
transmitting stations, nor to use the conventional 
type of receiver having auxiliary means for am 
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plifying the received signal. Accordingly suitable 
receivers for these directed signals may be car 
ried on the person of the listener. 
Due to the fact that signals transmitted in 

accordance with my invention are sent out over 
at least two double beams, the time required for 
transmitting the directed signals to the numer 
cus points of location is substantially reduced as 
Compared with the time required for the usual 
single beam rotating antenna system. The sys 
tem of my invention therefore offers advantages 
of Commercial value both over the common 
broadcast Systeins transmitting non-directed sig 
nals and also over the directional systems en 
ploying a single rotating beam. 
The transmitter of my invention operates ad 

Wantageously with short Waves and preferably 
with ultra, short Waves. Such waves permit the 
use of small size antennae, which facilitates their 
operation. Also, the ultra short waves are more 
easily transmitted in concentrated or narrow 
beans to directed points, and are Substantially 
less susceptible to electrical disturbances and to 
atmospheric effects during day and night. 
When the System of my invention is operated 

So that both beans transmit the same message, 
for example a time signal, the time required for 
transmitting and receiving the signal at any de 
sired point is so reduced that the System can 
cover an extended range Cr territory. If both 
beans are transmitting the same signals to two 
different points, the capacity of the system is 
tWice that of the usual system employing a sin 
gle directional antenna, which provides only one 
roadcast beam. When it is desired to broad 

cast two different forms of communication, this 
can be effected simultaneously by feeding the 
tWO different signals to the two angularly dis 
placed antennae, and the two messages can be 
transmitted concurrently without any interfer 
ence. These two messages may be transmitted to 
each directed point in the oscillating range of 
each of the two antennae. When the two an 
tennae have covered their respective operating 
CScillatory ranges, the signals supplied to the two 
antennae may be reversed by any suitable means 
Such as, for example, a reversing switch or Com 
mutator So that the antenna, which originally 
transmitted a time signal for example, may now 
transmit an advertising announcement, a weath 
er repCrt or other signal, and vice versa, for the 
other antenna. 
When the two antennae are both rotated 

around the entire transmitting circle of 360°, one 
Cf thein may, for example, transmit a time signal 



2. 
and the other an advertising announcement; the 
latter would serve to fill in the time interval be 
tween time signals so that the listener would 
know his receiver Was operating and Would be 
prepared for the time announcement. At the end 
of each complete rotation, the signals On the two 
antenna, could be reversed, if desired, by a suit 
able reversing SWitch. 
The Systein of my invention is described here 

in With particular reference to two or more an 
tennae that oscillate over predetermined ranges, 
that is scan all points Within the set limit of 
their oscillation. This type of operation offers 
practical and coiamercial advantages, but it is 
to be understood that if desired, the antennae 
may be caused to rotate continuously rather 
than oscillate. In the latter arrangement the 
tWO bearins Would be angularly displaced the same 
as before and the same or different signals might 
be transmitted over the two different double 
beams. In each of these instances each beam 
Will be noved angularly at such a speed that 
each period of transmission toward each of the 
directed points Will be at least equal to the time 
required to transmit each announcement one 
time. By the use of the double beams, the in 
terval during Which the listener has to wait be 
tWeein. Successive signals, is reduced by half as 
Compared with what would be necessary with one 
transmission beam. 
The novel features of this invention are de 

fined in the appended claims. The details of 
operation of the System of my invention will be 
more completely understood from the further de 
Scription taken in conjunction with the accom 
panying drawing, in which 

Fig. l is a diagrahlmatic showing of the two 
double oscillatory beams showing the beans os 
cillating in non-overlapping 90° arcs. 

Fig. 2 is a diagrammatic illustration of one 
form of suitable transmitting System; 

Fig. 3 is a Wiring diagram of a suitable circuit 
for the transmitter; and 

Fig. 4 is a diagram of the two double beams 
showing the beams as rotating around the full 
circle of 360°. 
As shown in Fig. 1, the double beams f-f 

and 2-3 are angularly displaced and in the 
preferred operation they each oscillate in a hori 
Zontal direction fron a given original position 
through an arc of 45 in one direction and 
through a similar arc of 45° in the opposite di 
rection from the original position. This oscilla 
tion transmits the directed ultra short waves 
uniformly into the Space covered by this oscil 
lating range. The oscillating velocity of the di 
rectional beans depends upon the duration of 
the signal, that is the announcement being trans 
mitted. Specific but non-limiting eXanlples of 
the oscillating or rotating of the beams and the 
length of time announcements are as follows: 

(c) Length of tine announcement-2 Sec., 
Width of the beam-15, 
One part of the beam has to cover 90, 
994-6 positions at 2 sec. is 12 Sec., 
Speed of rotation or oscillation-12 Sec. 
Length of time announcement-4 Sec., 
Width of the bean-15, 
One part of the beam has to cover 90, 
Speed of rotation or oscillation-24 sec. 
Length of time announcement-3 Sec., 
Width of the beam 15, 
Speed of rotation or oscillation-48 sec. 

(b) 
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In the usual case the Systein is arranged so 

that the duration of the time signal just corre 
Sponds to, or is less than the length of time re 
quired for the beam to pass completely a given 
receiving point. 
To prevent interference between the two dou 

ble oscillating beams, particularly where two dif 
ferent Signals are being transmitted by the two 
beams, the double beam (- is displaced at 
least 45 from the double beam 2-3 at the 
beginning of the operation. In other words, the 
two directional beams may operate in a phase 
displacement of at least 45°. For example, when 
the double beam 0- has reached the center 
of its oscillation, the other double beam 2-f 3 
Will have reached the limit or end of its oscil 
lation. In operation the component i () of the 
double beam 0- oscillates between the points 
A-B while the component oscillates between 
the points C-D covering in all 180° of the entire 
transmitting circle. Likewise, the component 2 
of the double beam 2-3 oscillates between the 
points A and C and the component 3 oscillates 
between the points B and D, thereby covering 
the remaining arc of the transmitting circle. The 
rest positions of the two oscillating double beams 
are indicated in Fig. 1 as midway between the 
points A-B and C-D respectively. 
As an illustration, if a receiving set is stationed 

at the point R in Fig. 1, it will intercept twice 
the oscillating beam te in the course of one oscil 
lation between the points A and B. This is true 
since the beam starts for example from its orig 
inal rest position and rotates to the point B and 
then returns past the same rest position and 
continues rotation until it reaches the point A. 
This cycle is then repeated continuously during 
the Operation. Thc Same applies to the other 
components of the two double beams, namely 
f , 2 and 3. 
In Fig. 2 the System is diagrammatically illus 

trated as comprising two microphones T and 8 
connected to a short wave transmitter means di 
agrammatically indicated at 9. The respective 
outputs from this short wave transmitter means 
resulting from the two signals coming from the 
microphones 7 and 8 are transmitted over the 
lines 20 and 2 respectively to the two antennae 
22 and 23. Where the same signal is being trans 
mitted by both antennae, the two microphones 

and 8 will be actuated by the same input 
signal and this signal amplified in the short 
Wave transmitter means f 9 will be transmitted 
by the two antennae 22 and 23 respectively to 
Various directed points, the two antennae rotat 
ing or oscillating as described hereinbefore. For 
short-Spoken announcements, such as the time 
of day, an automatic announcer, e.g., a reCOl'd, 
may be used to energize the two microphones 7 
and 18, Such for example as shown in my co 
pending application Ser. No. 238,920, filed No 
vember 4, 1938, corresponding to my Australian 
Patent No. 106,062, specification accepted De 
cember 5, 1938. 
Where it is desired to reverse the signals being 

transmitted by the two antennae 22 and 23 at 
the end of the oscillations of the two antennae, 
as in the case where each antenna is oscillated 
Over only about a 90° arc this may be effected 
by any Suitable switching means such as for ex 
ample the reversing switch diagrammatically in 
icated at 24 in Fig. 3. A well-known form Of 

commutator might be used here for this pur 
pose, or the antennae may be oscillated over a 
180° arc in which case such signal reversing 
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means is not required as the signals are Suc 
cessively received from the tWO beams. 
A Suitable form of electrical circuit for the 

transmitter of this invention is illustrated in Fig. 
3. Referring to that figure, it Will be noted that 
the two antennae 25 and 26 are separately fed 
from the two circuits 2 and 28. The antennae 
25 and 26 may comprise any short wave antenna. 
of the type Suited to radiate Signals in the form 
of a directional beam. These two circuit.S are 
Supplied With the Signal or signals, Which are to 
be transmitted, by the two microphones 29 and 
30. That is, the microphones are each inductive 
ly connected respectively as shown to a conven 
tional type of oscillator-modulator circuit, Such 
circuits comprising the modulator tubes 3, 32 
and oscillator tubes R1, R3, the plate and grid 
circuits of the latter being coupled by the tuned 
feed-back circuits 27, 28 to the antennae 25, 26 
respectively. 
While the invention has been described in de 

tail with respect to particular preferred ex 
amples, it will be understood by those skilled in 
the art after understanding the invention that 
various changes and modifications may be made 
Without departing from the Spirit and Scope of 
the invention, and it is intended therefore in the 
appended claims to cover all such changes and 
modifications. 
What is claimed as new and desired to be Se 

cured by Letters. Patent is: 
1. A method for the substantially continuous 

radio transmission of a plurality of different and 
concurrent series of closely spaced short Spoken 
announcements, adapted for reception by receiv 
ing means of low sensitivity, which comprises 
transmitting one series of announcementS OVer a 
short Wave directional radio beam, while direct 
ing said beam successively toward various points 
of the compass, meanwhile transmitting from 
the same location another series of different an 
nouncements over another and similar short 
wave directional beam, while directing the latter 
beam successively toward various points of the 
compass, maintaining Said beams in an angul 
larly spaced relationship sufficient to Substan 
tially avoid interference therebetween, the an 
nouncements of each series being transmitted in 
close succession, whereby the announcement are 
transmitted successively toward each Of the nu 
merous different points of the compaSS, and each 
beam being moved angularly at such speed that 
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3 
each period of transmission toward each of Said 
points will at least equal the time required to 
transmit each announcement once, and periodi 
cally reversing the respective announcements 
transmitted over the tWO beams. 

2. A short-wave, double-bean radio System for 
the transmission of directive Waves, comprising 
antenna, means propagating from a given loca 
tion at least two angularly Spaced directive radio 
beans, Short-Wave radio trainSmitting means 
feeding two different and independent sets of 
signals to said respective antenna, means to 
propagate therefrom two short Wave radio beans 
each carrying One of Said Sets of Signals, and 
means causing Said beans to SWeep Over all 
points in the complete circle about said location 
while maintaining Said beams in angularly dis 
placed relationship Suited to avoid Substantial 
interference therebetWeen, and to propagate Said 
two sets of signals successively and periodically 
to each point in Said circle. 

3. A short-Wave, double-beam radio system for 
the transmission of directive Waves, comprising 
antenna, means propagating from a given loca 
tion at least two angularly spaced directive radio 
beams, short-wave radio transmitting means 
feeding two different Sets of Signals to Said re 
Spective antenna, means to propagate therefrom 
two short Wave radio beams having differently 
characterized signals, and means causing said 
beams to oscillate over separate portions of the 
complete circle about Said location. While main 
taining Said beams in angularly displaced rela 
tionship Suited to avoid Substantial interference 
therebetWeen, Said Separate portions together 
covering the complete circle about said location, 
and means for reversing the two sets of Signalis 
transmitted from said transmitter means to the 
respective antenna, means in synchronism with 
the oscillating movement of Said beams, whereby 
at each point in the complete circle about said 
location the two different signals are successively 
and periodically received as said point is periodi 
cally swept by the Oscillating beam. 

4. A short Wave double beam radio system as 
set forth in claim 2 in which said beams oscillate 
in non-OVerlapping arCS. 

5. A short Wave double beam radio System as 
Set forth in claim 2 in Which Said beams each 
rotate around the full circle of 360. 

FRIEDRICHMORAWETZ. 


