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' My invention relates to antennas, and more particularly 
to directional antennas. 

It is an object of my invention to provide a directional 
antenna which requires no shielding. 

It is also an object of my invention to provide a high 
impedance loop antenna without commutation or slip 
rings. 

It is a further object of my invention to provide a di 
rectional antenna which is capable of operating over a 
wide range of frequencies. 

It is yet another object of my invention to provide a 
directional antenna which is compact. 

In general, I accomplish these and other objects of my 
invention by providing a rotatable magnetic core having 
signal pickup and signal transfer portions. These por 
tions are preferably oriented substantially at right angles 
to each other. A stationary coil is wound coaxially 
around the signal transfer portion with su?icient clear 
ance to permit clear rotation. When placed in the ?eld 
of a transmitter, energy is picked up by the signal pickup 
portion of the rotatable magnetic core and is transferred 
to the signal transfer portion. A voltage is thus induced 
in the stationary coil. The signal strength picked up 
depends upon the orientation of the signal pickup portion. 
By rotating the signal transfer portion about a vertical 
axis, the signal pickup portion is made to extend radially 
outward from the central axis of the stationary coil in a 
horizontal plane. As the signal pickup portion is ro 
tated in the horizontal plane, a signal strength vector 
pattern is swept out. 

Further objects and advantages of my invention Will 
become apparent as the following description proceeds 
and the features of novelty which characterize my inven 
tion will be pointed out with particularity in the claims 
annexed to and forming a part of this speci?cation. 
For a better understanding of my invention, reference 

may be had to the accompanying drawing in which 
Fig. 1 shows a preferred embodiment of my inven 

tion; 
Fig. 2 shows a signal strength vector pattern obtained 

with the arrangement of Fig. 1; and 
Fig. 3 shows a second embodiment of my invention 

which is particularly adapted to cover a wide range of 
frequencies. 

Referring now to Fig. 1, there is shown a rotatable 
magnetic core 1 which has signal pickup, or end, por 
tions 2 and 3, and signal transfer, or center, portion 4. 
The center axes of both ends and center portions are 
preferably disposed in uniplanar relationship, with the 
axes of the end portions extending radially away from the 
axis of the center portion in directions substantially 180° 
apart. 

Core 1 is preferably oriented for free rotation about a 
vertical axis 5—5 which passes through the center of 
center portion 4. I have shown core 1 arranged to be 
rotated by means of a stub axle 6. Stub axle 6 may be 
supported by any conventional bearing means. The lat 
ter is not shown, since the nature thereof forms no part 
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of my invention and in any event may be of any type 
well known in the mechanical arts which is capable of 
performing the desired function. 
A stationary coil 7 is disposed in inductive relationship 

to core 1, preferably by being wound coaxially around 
center portion 4 of core 1. Coil 7 is spaced from core 
1 to permit free rotational movement of the latter. It is 
one of the advantages of my invention that coil 7 may 
have an appreciable number of turns, thus affording a 
high-inductance winding. A variable capacitor 8 may 
have its terminals connected across coil 7 to form a par 
allel-tuned circuit therewith. Since coil 7 may have a 
high-inductance, due to the absence of slip rings which 
are frequently found in directional antennas of the rotat 
ing coil type, the amount of capacitance in capacitor 8 
required to tune to a given frequency may be relatively 
low. 

Core 1 is preferably made of ?nely divided magnetic 
particles. Powdered or carbonyl iron particles are satis 
factory if theparticle size is chosen in accordance with 
the frequency range it is desired to cover. 
The voltage appearing across the leads of the tuned 

circuit comprising coil 7 and capacitor 8 may be utilized 
in any desired manner, a general indication being given 
in Fig. l by block 9. Block 9 may represent a conven 
tional radio receiver, the input terminals 10 and 11 of 
which may, for example, lead to a grid circuit of an input 
vacuum tube. However, block 9 may represent other 
suitable apparatus. 
A signal strength vector pattern obtainable with the 

arrangement of Fig. 1 is shown in Fig, 2. A transmitter 
?eld is assumed to have the direction shown by arrow 12. 
Axis 5-5 is perpendicular to the plane of the drawing. 
A polar plot about axis 5 of signal strength versus an 
tenna angle in this situation produces the “?gure-8” pat 
tern shown. It may be noted that a‘ single end portion 
may be employed instead of the two end portions, 2. and 
3; in that case, with somewhat reduced signal input effi 
ciency. 
A ?gure of merit for directional antennas may be de 

?ned as the ratio of output voltage divided by ?eld 
strength. With pickup portions 2 and 3 about four inches 
long, a ?gure of merit has been obtained for the embodi~ 
ment of Fig. 1 operating in the AM broadcast band 
(550-1600 kc./s.) of about 0.5. / 

Because of the magnetic nature of core 1 and because 
coil 7 is oriented with its axis vertical, electrostatic pickup 
is at a minimum. Electrostatic shielding is therefore not 
necessary. 

Fig. 3 shows an embodiment of my invention which is 
adapted to cover a wide range of frequencies in a rela 
tively small volume. Here a plurality of directional an 
tenna elements, each preferably having substantially the 
con?guration of Fig. 1, are oriented with the end portions 
and central portions of each core in uniplanar relation 
ship. The cores are coupled together for unitary Iota 
tion, as by means of shank 14 between cores 15 and 16 
and shank 17 between cores 16 and 18. The cores may 
be secured to the shanks by any convenient means (not 
shown, since the application of such means is well within 
the skill of the artisan). The resulting unitary structure 
may be rotated by stub axle 19, which is supported by 
any suitable bearing means, a wide variety of which are 
also well known to the artisan. Tuned circuits 20, 21 
and 22, which are respectively coupled to cores 15, 16 
and 18, are individually proportioned for the particular 
range of frequencies it is desired to cover. The charac 
teristics of the core material in each directional antenna 
element are likewise chosen for suitability to the par 
ticular frequency range involved. 
The output tuned circuits 20, 21 and 22 may be respec 

tively ampli?ed by ampli?ers 23, 24 and 25. In accord 
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ance with conventional practice, low potential output ter 
minals 26, 27 and 23 of ampli?ers 23 to 25, respectively, 
may be connected in common. The high potential out 
put terminals 29, 3t} and 31 of ampli?ers 23 to 25 are 
respectively led to contacts 32, 33 and 34 of switch 35. 
Contact arm 36, of switch 35 may be placed on any of 
contacts 32-34 to furnish to a utilization circuit, indi 
cated schematically and generally by block 37, the volt 
ages developed in any one of ampli?ers 23 to 25 by 
proper setting of switch arm 36. 

While I have shown and described my invention as 
applied to a speci?c embodiment thereof, other modi?ca 
tions will readily occur to those skilled in the art. I do 
not, therefore, desire my invention to be limited to the 
speci?c arrangement shown and described, and I intend 
in the appended claims to cover all modi?cations within 
the spirit and scope of my invention. 
What I claim is: 
1. A directional antenna, comprising the combination 

of a rotatable magnetic core having signal pickup and 
signal transfer portions angularly oriented to each other, 
and a stationary coil disposed in inductive relationship to 
said signal transfer portion and spaced therefrom for free 
rotational movement of said core relative to said coil. 

2. The combination of claim 1 in which said core 
comprises ?nely divided magnetic particles. 

3. ‘The combination of claim 1 in which said signal 
pickup and signal transfer portions are oriented substan 
tially at right angles relative to each other. 

4. A directional antenna, comprising the combination 
of a rotatable magnetic core having a central portion for 
signal transfer and end portions for signal pickup, said 
end portions being located at opposite ends of said central 
portion and being angularly oriented relative to said cen 
tral portion, and a stationary coil wound coaxially around 
said central portion and spaced therefrom for rotatable 
movement of said core relative to said coil. 

5. The combination of claim 4 in which said core 
comprises ?nely divided magnetic particles. 

6. The combination of claim 4 in which said central 
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portion is oriented substantially at right angles of said 
end portion. 

7. The combination of claim 6 in which said end por 
tions and said central portion have central axes lying in 
the same plane, said plane also including the axis of said 
coil. 

8. The combination of claim 7 in which said axes of 
said end portions extend radially away from said axis of 
said central portion in directions substantially 180° apart. 

9. In a wide-frequency-range directional antenna, the 
combination of a plurality of directional antenna 61¢“. 
merits, each said element comprising a rotatable mag 
netic core having a central portion for signal transfer 
and end portions for signal pickups, said end portions 
being located at opposite ends of said central portion and 
being angularly oriented relative to said central portion, 
and a stationary coil wound coaxially around said cen 
tral portion and spaced therefrom for free rotational 
movement of said core relative to said coil; means cou 
pling said cores for unitary rotation with all said end 
portions and said central portions in uniplanar relation 
ship; and means for selectively obtaining said output 
from said coils of said elements. 

10. The combination of claim 9 in which said cores 
comprise ?nely divided magnetic particles. 

11. A combination of claim 9 in which, in each said 
element, said end positions are oriented substantially at, 
right angles to said central portion. 

12. The combination of claim 11 in which, in each 
said element, said end portions extend radially away from 
said axis of said central portion in directions substantially 
180" apart. 
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