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This invention relates to radio antennas and 
in particular to antennas suitable for use With 
impulse repeaters. 
An object of the invention is to devise an an 

tenna system suitable for intercepting electro 
magnetic waves regardless of the polarization of 
Said waves. 
Another object of the invention is to devise an 

antenna system which will radiate both horizon 
tally and vertically polarized waves of substan 
tially equal magnitude. 
Another object of the invention is to devise an 

antenna system wherein one of the radiating ele 
ments encloses oscillation generating and/or re 
ceiving apparatus. 

Still another object of the invention is to de 
wise an antenna, and Oscillation generating SyS 
tem suitable for use with pulse repeater Systems 
such as disclosed in my copending application 
entitled “Pulse Repeaters, filed March 26, 1943, 
and bearing. Serial Number 480,603. 
The above and other objects and features of my 

invention will become more apparent upon Cons 
sideration of the following description to be read 
in connection with the accompanying drawings 
in which: 

Fig. 1 illustrates in perspective an antenna Sys 
ten and self contained oscillator for simultane 
ously radiating both horizontally and vertically 
polarided Waves, and 

Fig. 2 represents in perspective a modification 
of the embodiment illustrated in Fig. 1 wherein 
the horizontal radiator comprises crossed dipole 
antenna.S. 

Disclosed in my above mentioned Copending 
application is a pulse repeater System primarily 
adapted to give false indications to an enemy who 
is attempting to ascertain the location of ships, 
aircraft, etc., by means of reflected radio waves. 
A more complete description of a System of this 
character is disclosed in a copending application 
of E. M. Deloraine and H. G. Busignies, Serial No. 
436,846, filed March 30, 1942. 
In systems of this type, the impulse repeater 

apparatus is suspended from a balloon during 
the period in which it is in operation. It is neces 
sary that the equipment be Self-contained and 
house all of the operating parts together With 
a suitable power supply. All adjustments are 
made prior to the time the balloon is to be re 
leased. 

Referring now to Fig. 1 the reference character 
2 represents an antenna for radiating horizon 
tally polarized waves. The antenna is composed 
of two semi-circular members 4 and 6 disposed 
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in a common plane and with the extremities of 
the members positioned adjacent each other. For 
example, the extremities 8 and O of member 4 
are positioned adjacent the extremities 2 and 
4, respectively, of member 6. 
The electrical length of the members 4 and 6 

are substantially one-half wave length at the op 
erating frequency. The physical length of these 
members is somewhat shorter than one-half wave 
length but the inherent capacitances between the 
extremities of the members operate to make the 
members 4 and 6 substantially resonant at the 
Operating frequency. These inherent capaci 
tances are represented by the characters 6 
and 8. 
The antenna, 2 is energized from a crossed 

transmission line. 20, the mid-point of which is 
connected to a coupling coil 22 over a short trans 
mission line 24. The coil 22 is coupled to the 
Oscillatory circuit 26 associated with the oscilla 
tion generator 28. The oscillator and associated 
oscillatory circut may comprise any suitable con 
struction and as disclosed in my above mentioned 
Copending application the oscillation circuit 26 
may take the form of a Lecher frame. While I 
have illustrated the use of inductive coupling, 
capacitive or other types of coupling could also 
be employed. 
The generator and circuits are enclosed within 

a container 30. This container should have as 
Small a cross-section as possible consistent with 
the apparatus which it encloses, and should pref 
erably be substantially one-quarter wave length 
long. By coupling a portion of the output of the 
generator to the container 30, as illustrated by 
the variable coupling capacitor 32, the container 
itself functions as a radiator of electromagnetic 
waves. The polarization of these waves will be 
vertical or more properly have a polarization at 
right angles to the polarization of the waves radi 
ated from the antenna, 2. 
The anterina, System 2 actS Substantially as a 

counterpoise for the container and together with 
the container should be adjusted to approxi 
mately One half wave length. With a given size 
of antenna, System 2, this adjustment is made 
preferably by properly designing the container 
for the given frequency of Operation. Although 
the system may be designed for one particular 
frequency, it will operate satisfactorily over a 
considerable band of frequencies due to the rela 
tively large cross-sectional area of the container 
itself. The entire unit thus provides a repeater 
with two antennas, one antenna comprising con 
tainer 30 operating with one polarization while 



3 
the other antenna, 2 operates with a polarization 
at right angles thereto. 

In Fig. 2 I have illustrated a modification of 
my invention wherein the horizontally radiating 
element 2 consists of a pair of crossed dipoles 52 
and 54. These dipoles are energized from an OS 
cillation generator 56 located within the container 
58. Energy from the generator is transmitted to 
the dipoles over two pair of leads 6) and 62 from 
a point 64. This position 64 represents a suitable 
point in the oscillation circuit of the generators 
for supplying power to the antenna System. A. 
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suitable phase shifter represented by the block 66 
is shown inserted in the leads 62 between the 
point 64 and the dipole 54. The phase shifter is 
designed to either advance or retard the phase 
of the current passing into the dipole. 54 by. 90 
with respect to the phase of the current passing 
into the dipole 52. This means that the dipole 52 
and 54 are fed by currents in quadrature phase 
relation with the result that a rotating-hori 
zontally polarized wave is radiated from the di 
poles. It is, of course, desirable to so space the 
leads 60 and 62 where they make contact with 
the dipoles 52 and 54 respectively, that a proper 
impedance match exists between the leads and 
the dipoles. This is common practice and forms 
no part of my invention. . . . . . . . . . . . . 
In Fig. 2 I have illustrated the container 58, as 

substantially circular in cross-section. The 
actual cross-sectional shape of the container, 
however, is largely optional provided its length 
is substantially one-quarter wave at the operating 
frequency and its cross-section is relatively. Snail. 
The manner in which the container 58 is ener 
gized from the generator 56 is illustrated as a 
variable capacitor coupling 68. It is desirable 
that this capacitance be made adjustable in order 
that the desired amount of energy may be passed 
to the radiating container 58. It is preferable 
that the energy radiated from the crossed dipoles 
52 and 54 be substantially equal to that radiated 
by the container 58. This is also true in the case 
of Fig. 1 where it is desirable to have the energy 
radiated by the container 30 substantially equal 
to that radiated by the antenna System 2. 
In Fig. 2 I have schematically illustrated the 

manner in which the antenna system of my in 
vention may be attached to a balloon 69 by any 
suitable supporting means. Such as Suspension 
cables. 0. 
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While I have described above the principles 
of my invention in connection with specific ap 
paratus and a particular modification thereof, I 
recognize that many variations and modifications 
thereof are possible without departing from the 
invention. For example, the horizontal antenna 
instead of the vertical antenna, may be so con 
structed as to enclose the oscillating generator. 
It will be understood, therefore, that this descrip 
tion is made only by way of example and not as 
a limitation on the scope of my invention as set 
forth in the objects of my invention and the ac 
Companying claims. 

I claim: 
- 1. In combination, a radiator adapted to radi 
ate substantially horizontally polarized waves, an 
Oscillation generator, said generator being con 
nected to said radiator for energizing same, and 
a container enclosing said generator, said con 
tainer being electrically connected to said radiator 
and together therewith being adapted to radiate 
vertically polarized waves. a - 1. 

2. The combination in accordance with claimi 
wherein said container is so shaped that its length 
is relatively long with respect to its width, said 
length being substantially equal to one fourth 
Wave length. 

3. In combination, a first antenna adapted to 
radiate Waves having a given polarization, a sec 
Ond antenna, adapted to radiate waves having a 
polarization which is at right angles to the waves 
radiated by Said first, antenna, an impulse re 
peater, one of said antennas being in the form of 
a hollow conductor, said repeater being positioned 
Within Said one of said antennas, and circuit con 
nections whereby energy is interchanged between 
said antennas and said generator. 
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