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My invention relates to antennas and, in par 
ticular, to antennas for the reception of high 
frequency waves occurring over a broadband of 
frequencies, such as the television frequency 
bands. It is an object of my invention to provide 
a new and improved high frequency receiving an 
tenna, which affords improved operating chair 
acteristics over a plurality of high frequency 
bands displaced in frequency by a substantial fre 
quency difference. 

Television signals are broadcast at present in 
two high frequency bands, one of which covers the 
range from 54 to 88 megacycles and the other of 
which is displaced from the first band by a Sub 
stantial frequency difference and covers the range 
from 174 to 216 megacycles. It is desirable to 
provide television receivers which are adapted to 
receive signals occurring in either of these bands. 
The strength of signals which are obtained on 
these bands, however, is controlled in the first 
instance by the antenna, which intercepts the high 
frequency signals and translates them to the 
television receiver. It has been customary to use 
for this purpose a straight folded half-Wave 
dipole, each arm of the dipole measured from the 
center to either end having a length equal to One 
quarter wavelength at a frequency of approxi 
mately 65 megacycles. It has been found that 
such an antenna, provides Satisfactory reception 
of all signals occurring in the lower frequency 
band of the two bands in which the television 
signals occur. However, in the higher frequency 
band, i.e., in the band from 174 to 216 megacycles, 

... this type of antenna, operates as a three-halves 
wavelength antenna, having three current max 
ima, along the antenna, two of the current waves 
being in phase, while the third one is 180° out of 
phase With respect to the other two. As a result, 
it has been found that such an antenna, provides a 
voltage at its output terminals which is only ap 
proximately one-third that which is provided by 
an antenna, of this type having a maximum poS 
sible efficiency. Accordingly, it is an object of 
my invention to provide a new and improved tele 
vision receiving antenna, which provides a large 
voltage at its output terminals for received sig 
nails varying over a wide range of frequency. 

In accordance with one embodiment of my in 
vention, a folded dipole type of antenna, is formed 

- as a V type antenna, having a Vertex angle Such 
that a maximum voltage is provided at its output 
terminals. In another of its forms, my invention 
provides a folded dipole formed as a V antenna, 
which is provided with a driven reflector also 
of the V type. 

2 Claims. (C. 250-33,65) 
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The features of my invention which I believe 

to be novel are set forth with particularity in the 
appended claims. My invention itself, however, 
both as to its organization and method of Opera 
tion, together with further objectS. and advance 
tages thereof, may best be understood by re 
ferring now to the following description taken in 
Connection. With the accompanying drawing in 
which Fig. 1 is a schematic perspective view of 
the antenna of my invention; Fig. 2 is a schematic 
perspective view of a modification of the antenna 
of Fig. 1: Fig. 3 is a schematic perspective view 
of another embodiment of any invention including 
a driven type reflector; and FigS. 4-6 are diagrams 
illustrating certain characteristics of my antenna, 
Structure. 

Referring to the drawing, in Fig. 1 there is 
shown a folded dipole type of antenna, comprising 
for coplanar conductors -4, conductors f, 2 
and 3, 4, respectively, being connected at their 
outer extremities. Conductors 2, 3 are connected 
at their adjacent ends, while conductors and 4 
are provided at their adjacent ends with output 
teriainals 5, 6 to Which are connected the conduc 
tors, 8 of a transmission line. The conductors 
- are illustrated as being arranged in a hori 
Zontal plane parallel With a ground plane illus 
trated as the plane 9. The conductors may be 
supported by any conventional type of support 
ing neans, such as a nast (not shown). The 
pairs of conductors , 2 and 3, 4 are arranged, re 
Spectively, at an angle to each other to form a 
V type of antenna, conductors 2 and 3 being 
joined at the Vertex of the V and the output ter 
ninas 5, being provided at the vertex of the 
angle formed by conductors 3, 4. Preferably, the 
pairs of conductors , 2 and 3, 4 are Spaced apart 
iratiae plane S7 a, caatively Sinal distance. Like 
Wise, the length of each of the conductors -4 
is made approximately equal to a quarter Wave 
length of a high frequency Wave having a fre 
quency of 65 megacycles. 

I have found that in an antenna, so constructed, 
the voltage available at the output terminals 5, 6 
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Varies With the vertex angle 6 of the V at the 
higher frequency band to be covered, namely, 
the range from 74 to 216 megacycles. In a 
straight folded dipole type of antenna, in which 
each airn has a length equal to a quarter Wave 
length at the frequency of 65 megacycles, at the 
higher frequency band there occur three cur 
rent maxina, along the antenna, two of which are 
in phase and one of which is 180° out of phase. 
In contrast, in an antenna, constructed as illus 
trated in Fig.1, While the Wave of current on the 
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antenna, still has three maxima, the space phases 
are such that there is no complete cancellation 
of one of the two in-phase portions of the current 
wave by the out-of-phase portion of the current 
wave. The relation of the relative responses, 
i. e., the voltage at the output terminal with the 
vertex angle of the V, may best be shown by the 
following table: 

Relative 
Response Angle of V (degrees) 

0.333 
0.410 
0.543 
0, 645 
0.666 
0.659 
0.603 
0.336 
0.73 
0.000 

In the above table, the relative response is given aS 
the decimal part of the voltage available at the 
output terminals 5, 6 when a wave having a fre 
quency of 65 megacycles is received. From the 
above tabulation of the response characteristic 
versus vertex angle of the V, it is readily seen that 
a substantially uniform performance is obtained 
when the vertex angle lies within the range of 
100° to 120°, the maximum response being obtain 
able at a vertex angle of 108. 
In the construction of Fig. 2, there is shown a 

folded dipole type of antenna in which the arms 
of the dipole are arranged to form a V type of 
antenna, and also in which the conductors which 
form the respective arms are arranged in vertical 
planes. Thus, in this construction, the con 
ductors 0, if which form one arm of the V an 
tenna, are arranged in a first vertical plane, 
whereas the conductors 2, 3 which form the 
other arm of the V antenna, are arranged in a 
second vertical plane which is displaced from 
the first vertical plane by the angle 6. The con 
ductors fo, if and f2, 3, respectively, are con 
ductively connected at their outer extremities. 
Conductors if and 2 are connected at their 
adjacent extremities, while conductors (), 3 are 
provided with output terminals 4, 5 at their 
adjacent terminals. The pairs of conductors 0, 
3 and f f, f2 are arranged in parallel horizontal 

planes which, preferably, are parallel with the 
ground plane 9. The conventional type of output 
transmission lines 7, 8 may be attached to the 
output terminals 4, 5. I have found that the 
construction illustrated in Fig. 2 gives added 
rigidity in a vertical plane to aid in preventing 
sagging of the respective conductors. 
On the other hand, the response characteristic 

of this antenna is substantially identical with 
that illustrated in Fig. 1 and follows almost ex 
actly that given in the tabulation of relative re 
sponse versus vertex angle set forth above. Here 
again, it is readily apparent that the output volt 
age available at the terminals 6, 5 in the high 
frequency television band is substantially twice 
as great as that which is available at the output 
terminals of a straight type of folded dipole of 
the same dimensions in this higher frequency 
television band. 

In the embodiment of my invention illustrated 
in Fig. 3, there is shown a television receiving 
antenna, which provides unidirectional character 
istics over a relatively wide frequency band. This 
structure comprises a folded dipole antenna of 
the V type, the component conductors of which 
may be arranged in the configurations of either 
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4. 
Fig. 1 or Fig. 2 and which are illustrated as con 
ductors -4 arranged similarly to those illus 
trated in Fig. 1. Arranged parallel With the re 
spective arms of the V antenna are the arms 6, 
T of a composite reflector structure. Each of 
the arms 6, 7 comprises a plurality of parallel 
conductors, the exact number of which is ar 
ranged to give a desired output impedance value 
at the terminals 8, f 9. All but One of the con 
ponent conductors of the arms 6, 7 are con 
tinuous between their outer extremities 20, 2. 
The one of the component conductors which is 
not continuous is open at its center point to pro 
vide the terminals 8, 9. Preferably, the com 
ponent Conductors are conductively connected at 
the outer extremities 20, 2, as by soldering to a 
Supporting ring or in any other desirable man 
e. 
For Operating as a receiving antenna for tele 

vision. Signals, the conductors -4 and the com 
ponent conductors of the arms 6, 7 each have 
a, length aqual to a quarter wavelength at one of 
the frequencies within the lower band of tele 
vision signal frequency, for example 65 mega 
cycles. The distance, therefore, between the ex 
tremities 20, 2 through one of the continuous 
conductors of the arms 6, 7 is then equal to a 
half Wavelength at this frequency. Likewise, the 
Spacing between the V antenna and the driven 
reflecting element is made equal to a quarter 
Wavelength at this same frequency. The output 
terminals 5, 6 of the folded V doublet are con 
nected to the terminals f8, 9 of the reflector by 
a quarter Wavelength of the transmission line 
comprising conductors 22, 23. The output voltage 
of the antenna is obtained by means of a trans 
mission line 7, 8 connected to terminals 8, 9. 
In an antenna of the type illustrated, it is 

Customary to connect the output terminals of 
the antenna, to a transmission line which has a 
characteristic impedance of 300 ohms. Accord 
ingly, the antennas of Figs. 1 and 2 are both 
constructed to have an impedance at their output 
terminals of this value. In constructing the an 
tenna, of Fig. 3, however, due to the mutual im 
pedance of the reflector elements 6, 7, the an 
tenna, Structure 1-4 has a radiation resistance 
of approximately 408 ohms. Consequently, I have 
found that, when the arms 6, 7 comprise five 
conductors, a driven reflector may be obtained 
which has a resistance of approximately 1000 
ohns. A parallel combination of this resistance 
With the resistance of the antenna elements gives 
an effective resistance of 300 ohms at the ter 
minals 8, 9 for matching with the transmission 
line 7, 8. - 
An important advantage of my improved con 

struction is that it provides a receiving antenna 
particularly useful for the reception of television 
Signals which has a broad band characteristic 
and Which provides improved reception in both 
bands of frequencies set aside for television sig 
inals. The antenria structures are relatively 
Sinple in nature and easily constructed. The 
structures of Figs. 1 and 2 provide bidirectivity in 
the lower frequency band and substantially uni 
directivity in the upper frequency band, whereas 
the structure of Fig. 3 has a unidirectional char 
acteristic frequency in both bands which makes 
it particularly Suitable for receiving signals com 
ing from a particular direction on either band. 
Diagrams illustrating the characteristic of the 
antennas of Figs. 1 and 2 are shown in Figs. 4-6. 
Fig. 4 shows the reception characteristic of these 
antennas at the low television frequencies, that 
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is, at about 50 megacycles; Fig. 5 illustrates the 
characteristic of these antennas at an intermedi 
ate frequency of about 90 megacycles; and Fig. 6 
illustrates the characteristic of the antennas at 
the highest band television frequencies of ap 
proximately 200 megacycles. Thus, Fig. 4 illus 
trates that Structures of the antennas of FigS. 1 
and 2 are bidirectional at the lower television 
frequencies. That reception from one direction 
is reduced somewhat at a slightly higher fre 
quency is illustrated by the characteristic shown 
in Fig, 5. At the highest television frequencies, 
the characteristic shown in Fig. 6 indicates the 
relative unidirectivity of the structure. It is ap 
parent that the antennas of Figs. 1 and 2 require 
no reflector in this high frequency band to pro 
vide a good unidirectivity characteristic. 
While I have shown particular embodiments of 

my invention, it will of course be understood that 
I do not wish to be limited thereto since various 
modifications may be made, and I contemplate 
by the appended claims to cover any such modi 
fications as fall within the true Spirit and Scope 
of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. An antenna for operation over a relatively 

low frequency band and a relatively high fre 
quency band, said high frequency band being ap 
proximately three times the frequency of Said 
low frequency band comprising two parallel pairs 
of angularly disposed closely spaced conductors, 
said conductors being connected together at their 
outer extremities, one of the conductors of each 
of said pairs being conductively connected at 
their adjacent ends, a reflector comprising two 
groups of parallel conductors, the conductors of 
each of said groups being parallel respectively 
With conductors of one of said pairs of conduc 
tors, one conductor of each of said groups having 
the inner end thereof connected to the adjacent 
end of the corresponding other conductor of each 
of said pairs of conductors, corresponding ones 
of the remaining conductors of said groups be 
ing conductively connected at their adjacent 
ends, all of the conductors of said groups being 
connected together at their outer ends, the Spac 
ing between each of said groups of conductors 
and a corresponding one of said pairs of con 
ductors being equal to substantially a quarter 
wavelength at a particular frequency within said 
low frequency band, the conductors of Said 
groups and of said pairs of conductors all having 
a length substantially equal to said Spacing, the 
angie between said pairs of conductors and the 
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angle between said groups of conductors each 
being Substantially 08 whereby substantially 
ina,Xinuin response is obtained over Said high 
frequency band, and a transmission line con 
nected to the adjacent ends of said one conduc 
tors of Said groups. 

2. An antenna, for bi-directional operation over 
a first frequency band and Substantially uni-di 
rectional operation over a second frequency band 
the mean frequency of said second band being 
approximately three times as high as the mean 
frequency of Said first frequency band, compris 
ing, tWO parallel pairs of angularly disposed con 
ductOS, a first conductor of each of said pairs 
being connected together at the adjacent end 
thereof, the conductors of both of said pairs be 
ing closely spaced and being connected together 
at their outer ends, a reflector comprising two 
angularly discsed conductors arranged parallel 
and Substantially coplanar With the conductors 
Of Said pairs, adjacent terminals of Said tWO con 
ductors being connected respectively to the adja 
cent terminals of the other conductors of said 
pairs, each of said two conductors being parallel 
respectively with one of said pairs of conductors 
and being Spaced therefrom by a distance Sub 
stantially equal to a quarter wavelength at the 
mean frequency of said first frequency band, said 
two conductors and said pairs of conductors all 
having a length substantially equal to a quarter 
wavelength at the mean frequency of said first 
frequency band, and the angle between said pairs 
of conductors being Substantially equal to 120, 
thereby to provide substantially maximum uni 
directional response at the mean frequency of 
said second frequency band. 

ROBERT B. DOME. 
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