
s e A. WHS's EER 
- ANTENNA 

Filed Oct. 20, 1937 

  



Patented Feb. 20, 1940 

UNITED STATES 

2,190,816 

PATENT OFFICE 
2,190,816 
ANTENNA 

Harold A. Wheeler, Great Neck, N. Y., assignor 
to Hazeltine Corporation, a corporation of Dela 
Ware 

Application October 20, 1937, serial No. 169,922 
11 Claims, (C. 250-33) 

This invention relates generally to an antenna, 
for modulated-carrier signal-translating appara 
tus and, particularly, to an antenna to be used for 
Very short Wave signal-translating apparatus, 

5 such as television apparatus. 
The reception of television signals is, as a 

practical matter, restricted to the reception of 
the ground wave of the transmitter. This is for 
the reason that a reflected wave of any consider 

10 able amplitude will, when added to the ground 
wave, cause fading which seriously interferes with 
the receiving system. Therefore, it is desirable 
that television-transmitting apparatus be de 
signed, in so far as possible, so that the radiated 

13 energy will be concentrated in a horizontal plane. 
However, antennae designed for this purpose gen 
erally have undesirable directional characteris 
tics in the horizontal plane, so that their signal 
field strength varies widely at receiving stations 

20 which are equidistant from the transmitter, but 
in different directions. 

It is an object of the invention to provide an 
antenna for the radiation or reception of hori 
zontally polarized waves which are concentrated 

25 in a horizontal plane, but which are nondirec 
tive in that plane. 

In accordance with the invention, an antenna, 
comprises a loop in a horizontal plane having, 
preferably, the approximate configuration of a 

3) lemniscate. or figure-8. A vertical array of 
Such loops having their longitudinal axes an 
gularly displaced around the vertical is prefer 
able. In a preferred embodiment, the loops are 
vertically Spaced by a distance approximately 

35 equal to one-half the wave length of the signal 
frequency and the cross-over point of each loop 
in the array is connected to a vertical transmis 
sdon line so that consecutive loops are at con 
secutive voltage maxima on the transmission line, 

40 that is, points which have maximum voltage of 
opposite polarity. . 
For a better understanding of the invention, 

together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. Fig. 1 of the drawing is a per 
spective view of a portion of an antenna con 
structed in accordance with the invention, while 

50 Fig. 2 is a perspective view of a further modifica 
tion of the antenna of the invention. 

Fig. 1 of the drawing comprises a four-wire 
vertical transmission line having two pairs of 
conductors 0, and 2, 3 disposed at the 
edges of a square prism. Horizontal loops 4 and 

effects, 

f5, each having the approximate configuration 
of a lemniscate or figure 8, are connected to the 
transmission line, preferably at points thereon 
having a vertical displacement equal to one-half 
the wave length of the signal to be transmitted 5 
or received. A signal-translating device A6, form 
ing no part of the present invention, which may 
comprise a translating circuit of a transmitter or 
receiver, is shown in dotted lines connected to the 
transmission line 8, and 2, 3. The length 0 
of the wire contained in each half of each loop 
is also preferably equal to one-half the Wave 
length of the signal. As the capacitive effect of 
a horizontal loop transmitting antenna, alters its 
directive characteristics, both with regard to the 5 
amplitude of a radiated wave and with regard to 
its plane of polarization, it is desirable that such 
effect be as Small as possible. The capacitance 
effect in a loop antenna, may be minimized by 
applying to the terminals of the loop a voltage 23 
balanced with respect to ground. The center 
point of the loop is then at ground potentiai. 
In the case of a double loop, that is, a loop have 
-ing the approximate configuration of a lease 
cate or figure 8, the two ends operate effectively seg 
in parallel in the horizontal plane and have ad 
ditive magnetic effects, but opposing capacitive 

If consecutive vertically spaced loops are 
angularly displaced around the transmission line, 
further compensating capacitance effects are ob- 80 
tained, thus further tending to produce a sub 
stantially nondirectional characteristic in a 
horizontal plane. It will be seen that the an 
tenna shown in the drawing meets these require 
ments. Thus, wires 10 and , comprising one 85 
side of the transmission line, feed one side of 
each of the loops 4 and 5, while wires 2 and 
3, comprising the other side of the transmission 

line, feed the other side of each of the loops. A 
voltage balanced with respect to ground is im- 40 
pressed between the conductors 0, fi and 2, 3 
in the case of a transmitter, or is developed there 
between in the case of a receiver. The two pairs 
of feed wires provide geometrical symmetry and 
thus further reduce capacitive effects. Loop 14 is is 
angularly displaced 90 degrees about the axis of 
the system with respect to loop 5 and the wires 
of the transmission line (), if and 2, 3 are 
connected to loops 4 and 5 adjacent the cross 
over point of each loop. Instantaneous polarities so 
are indicated by the plus and minus signs in the 
drawing and the direction of current flow around 
the loops at this instant is shown by the arrows. 
While there has been shown an array of two 

double loops, it will be understood that any num-sis 
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ber of loops can be used to effect the desired con 
Centration of radiation in the horizontal plane 
and an antenna having four or eight double loops 
is suggested, an even number being preferred. 
In considering the operation of the antenna 

described above, it will be noted that opposite 
halves of each of the double loops carry cur 
rents which are in the same direction around the 
loops, for example, Counterclockwise, and thus 
have additive electromagnetic and electrostatic 
radiation effects in the horizontal plane. Adja 
cent vertically spaced loops have terminals op 
positely connected to the wires of the transmis 
sion line, but as the loops are spaced a half-wave 
length, the voltage applied to the loops is also 
reversed so that the magnetic effect of the loops 
addin a horizontal plane, 
While the invention has been described with 

respect to an array of horizontal loops having the 
approximate configuration of a lemniscate or 
figure 8, it will be understood that applicant does 
not wish to limit his invention to an array of 
loops having this particular shape, but that the 
invention is equally applicable to any array of 
horizontally disposed loops. 

Furthermore, While a four-wire vertical feed 
line has been shown as preferable, some of the 
advantages of the invention may be obtained by 
using a two-wire line Or a single vertical wire 
with the vertically consecutive loops disposed at 
voltage maxima of Opposite polarity, so that the 
required direction of current flow in each half of 
the loops is obtained. An antenna structure com 
prising a single vertical feed, wire is shown in 
Fig. 2 of the drawing. The antenna, of Fig. 2 is 
generally similar to that of Fig. 1 and similar 
elements have been given identical reference nu 
nerals. The antenna of Fig. 2 comprises hori 
Zontal loops 4 and 5 disposed at voltage maxima, 
of opposite polarity along the vertical feed wire 
8. In considering the operation of the antenna. 

of Fig. 2, it will be seen that the principle in 
volved is the so-called “voltage feed' principle, 
which is commonly employed in feeding simple 
aerials, such as doublets, either singly or in com 
plicated arrays. This principle is applicable to 
the antenna of Fig.2 because each loop is merely 
two half doublets or one whole-wave doublet bent 
around to form a figure 8. The voltage feed 
principle is based on feeding the antenna at, a 
point of maximum impedance. The impedance is 

- so high that the current flowing into the antenna 
is very small. The current is so small that it re 
turns to ground through the capacitance in open 
space. Each loop has maximum impedance be 
tween its terminals which may be considered as 
the adjacent cross-over points, at the operating 
frequency. Each loop is connected at a voltage 
maximum point along the transmission line. At 
such maximum voltages, very little current flows 
in each loop in order to supply its power. 
While there has been described what is at 

present considered to be the preferred embodi 
ment of the invention, it will be apparent to those 
skilled in the art that various changes and mode 
fications may be made therein without departing 
from the invention, and it is, therefore, aimed in 
the appended claims to cover all such changes 

, 70 
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and modifications as fall within the true spirit 
and scope of the invention. 
What is claimed is: . . . . . 
1. A high-frequency signal-radiating antenna. 

comprising conductors having the approximate 
configuration of a figure 8 and having terminals 
on said conductors adjacent their cross-over 

2,190,816 
point, the loops of said figure 8 being effectively . 
connected in parallel with respect to said ter 
minals. m 

2. A signal-translating antenna, comprising 
conductors having the approximate configuration 
of a figure 8 disposed in a horizontal plane, 
Whereby said conductors are symmetrically dis 

s 

posed with respect to ground, said antenna hav 
ing terminals on said conductors adjacent their 
Cross-over point, O 

3. In combination, a signal-translating an 
tenna comprising conductors having the approxi 
mate shape of a figure 8 and a single-wire trans 
mission line, said antenna having one of the con 
ductors thereof connected at the cross-over point 
to said transmission line at one of the voltage 
maxima of Said line. 

4. In combination, a high-frequency signal 
radiating antenna comprising conductors having 
the approximate configuration of a figure 8, and 
a balanced transmission line having conductors 
connected, respectively, to the conductors of said 
antenna adjacent their cross-over point, the loops 
of said figure 8 being effectively connected in 
parallel wtih respect to said terminals. 

5. In combination, an array of vertically 
Spaced antennae each comprising conductors hav 
ling the approximate shape of a figure 8, and a 
single-Wire transmission line, each of said an 
tennae having one conductor thereof connected 
at the CrOSS-Over point to said transmission line 
at one of the voltage maxima of said line. 

6. In combination, an array of vertically 
Spaced antennae each comprising conductors 
having the approximate shape of a figure 8, and 
a single-wire transmission line, each of said an 
tennae having one conductor thereof connected 
at the cross-over point to said transmission line 
at one of the voltage maxima, the individual loops 
of each of said antennae having a length ap 
proximately equal to one-half wave length of the 
Operating Signal. 

7. In combination, an array of vertically 
Spaced loop antennae, and a balanced transmis 
Sion line having conductors individually con 
nected to the terminals of said antennae, said 
antennae being spaced along said transmission 
line a distance approximately equal to one-half 
Wave length of the operating signal and having 
axes of Symmetry through said transmission line 
and angularly displaced about said line. 

8. In combination, an array of vertically 
Spaced antennae each comprising conductors 
having the approximate shape of a figure 8, and 
a balanced transmission line having conductors. 
connected respectively to the conductors of each 
of said antennae adjacent the cross-over point, 
Said antennae being Spaced along said transmis 
sion line a distance approximately equal to one 
half Wave length of the operating signal and 
having axes of symmetry angularly displaced 
about Said line. 
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9, in combination, an array of antennae each 
comprising conductors having the approximate 
shape of a figure 8, and a balanced transmission: 
line having conductors connected respectvely to 
the conductors of each of said antennae adja 
cent the cross-over point, said individual an 
tennae being Spaced along said transmission line. 
a distance approximately equal to one-half wave 
iength of the operating signal, and the individual 
loops of each of said antennae having a length 
of conductor approximately equal to one-half of 
Said wave length, 

10. In combination, an array of vertically 

70 

s 



8,100,810 3 
spaced antennae each comprising conductors 
having the approximate shape of a figure , and a 
balanced transmission line having conductors 
symmetrically connected respectively to the con 
ductors of each of said antennae adjacent 
their cross-Over point, said individual antennae 
being spaced along said transmission line a dis 
tance approximately equal to one-half wave 
length of the operating signal. 

11. In combination, an array of antennae each 
comprising conductors having the approximate 
shape of a figure 8, and a balanced four-wire 
transmission line having conductors symmetri 
cally connected respectively to the conductors of 
each of said antennae adjacent the cross-Over 
point, said individual antennae being spaced 
along said transmission line. 
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