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My present invention relates to a directional antenna, 
either a stationary antenna or one adapted to be used with 
portable equipment for the transmission or reception of 
radio waves. 
The general object of this invention is to provide an 

antenna of this description which has a well-de?ned direc 
tive pattern and an exceptional large bandwidth. 
Another object of this invention is to provide an easily 

mountable antenna which, in addition to satisfying the 
aforestated requirements, can be rapidly assembled or dis 
assembled at selected locations and can be readily stored 
in a compact, wrapped-up state. 
A more speci?c object of my invention is to provide an 

antenna of this character which does not require any 
ground system. 

‘I have found, in accordance with the instant invention, 
that the foregoing objects can be realized by a simple 
antenna consisting essentially of a downwardly inclined 
antenna conductor of a type which is substantially re?ec 
tion free and a feeding point at a location whose height 
above the lowest point of the antenna conductor exceeds 
half a wavelength of the high-frequency energy to be 
radiated or picked up by the antenna. The antenna con 
ductor is inclined to the horizontal at an angle ranging 
between 25° and 45° and is arranged in a vertical plane 
which is directed to a conjugate (e.g. receiving) station. 

Moreover, the antenna according to a more speci?c 
feature of my invention should be provided with a coun 
terpoise represented by a linear conductor which extends 
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substantially vertically from the ground upwardly to the - ‘ 
feeding point. 
A further embodiment of the invention comprises an 

extension of the counterpoise beyond the feeding point. 
This extension can have a length equaling a fraction of 
the height of the feeding point above ‘ground, e.g. one— 
?fth of this height or more. This upward extension of the 
counterpoise, I have found, is useful for in?uencing the 
horizontal directive pattern in a vertical plane. 
The invention will be described in greater detail with 

reference to the accompanying drawing in which: 
FIG. 1a is a perspective view of an antenna of V type; 
FIG. 1b is a perspective radiation pattern of the antenna 

of FIG. 10; 
FIG. 2a is a perspective view of an antenna of half V 

type; 
FIG. 2b is a perspective radiation pattern of the an 

tenna of FIG. 2a; 
FIG. 3a is a partly diagrammatical elevational view of 

a directional antenna representing a ?rst embodiment; 
FIG. 3b is a perspective radiation pattern of the antenna 

of FIG. 3a in the presence of a ground surface; 
FIG. 4a is a view similar to FIG. 3a, illustrating a 

second embodiment; 
FIG. 4b is a perspective radiation pattern of the antenna 

of FIG. 4a; 
FIG. 5a shows a free-space radiation pattern of the an 

tenna of FIG. 3a in a vertical plane; 
FIG. 6 is a graph showing the antenna gain of the an 

tenna FIG. 3a; and 
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FIG. 7 diagrammatically illustrates a nonre?ective an 
tenna conductor to be used in the antennas of the preced 
ing ?gures. 

In FIG. 1a I have shown an antenna of known construc 
tion of so-called _V type having two antenna elements 1 and 
2 forming an angle with each other and arranged in a 
horizontal plane. The antenna elements 1, 2 are re?ection 
free, i.e. their impedance value increases progressively in 
the direction from the feeding point to the outer end of the 
element. 
The radiation patten of the antenna of FIG. 1a in the 

direction of the arrow 6, shown in FIG. 1b, closely con 
form to a lobe that is approximately symmetrical with re 
spect to the X-axis of the pattern. This antenna, how 
ever, has the disadvantage that it must be mounted at three 
points high enough ‘above ground, i.e. the antenna in most 
cases needs three support masts. _ 

In another known antenna construction as shown in 
FIG. 2a, the so-called half-V type, a non-re?ecting an 
tenna element 3 is inclined upwardly from a feeding point 
on the ground to an elevated fastening point at the upper 
end of a roast 4. A grounding system consisting of three 
conductors 5 is placed on the soil under the antenna ele 
ments 3. 
The radiation pattern of this antenna, as shown in FIG. 

2b, can be regarded as a lobe halved by the ground plane. 
This antenna already represents an essential improvement 
compared with the antenna of FIG. 1a but the antenna still 
suffers from heavy drawbacks by reason of the fact that 
the mast 4 must not in?uence the radiation ?eld of the 
antenna element, i.e. that the mast is to be constructed of 
insulating material of a low dielectric constant and, more 
over, that a special ground system is needed. 

In FIG. 3a I have shown a transportable transmitting 
or receiving station with a directional antenna comprising 
a preferably grounded mast 6', e.g. of steel, which at an 
elevated location is provided with a feeding point 8 for 
feeding a downwardly inclined antenna conductor. Mast 
6’, acting as a counterpoise for the conductor 7, has an 
extension 6" rising above feeding point 8 for a distance 
equal to about one-?fth of the height of point 8 above 
ground. A transducer for high-frequency waves, i.e. a 
radio transmitter or receiver 10, is connected to the feed 
ing point 8 via a nonradiating feeder 9, e.g. a coaxial cable. 
The lower end of conductor 7 lies at a level whose distance 
from the level of point 8 is ‘greater than >\/2 where )\ is 
the operating wavelength. Conductor 7 is anchored to the 
soil by any suitable means, e.g. with the aid of a non 
conductive rope 7' fastened to the conductor end and 
secured to the ground by any suitable means. 
The conductor 7, which is free from re?ection, has an 

impedance which increases progressively from junction 
point 8 to the outer end of conductor 7. Such a conductor 
may comprise, e.g. as disclosed in Swedish Patents Nos. 
133,888 and 137,026, a series of built-in condensers 
C1 _ _ _ n of progressively decreasing capacitance, as illu 
strated in FIG. 7. 
FIG. 5a shows the radiation pattern of antenna 7 in 

the vertical plane. This pattern will exist when the an 
tenna arrangement of FIG. 3a is located in free space, 
i.e. remote from ground. It will be seen that the vertical 
plane aspect of the pattern comprises a major lobe 17 
and a minor lobe 16 on opposite sides of conductor 7, 
the lobe 17 being generally horizontally directed whereas 
the lobe 16 is directed downwards. The presence of 
counterpoise extension 6" causes a lengthening of lobe 
17 and a foreshortening of lobe 16. The entire pattern in 
the space naturally has roughly the shape of a beveled 
hollow cone with a generally conical inner surface whose 
axis substantially coincides with the conductor 7. 
When the antenna system 7, 6', 6" is disposed directly 
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above ground, as in FIG. 3a, the result is a pattern as 
shown in FIG. 3b. The vertical pattern appears lengthened 
in conformity with the lengthening of the lobe 17 in 
FIG. 5a. 

In FIG. 6 I have shown the amount of antenna gain 
of antenna 7, in decibels, plotted against frequency. The 
reference value of 0 db represents the signal of a gauging 

. oscillator provided with a pole antenna in the form of a 
vertical quarter-wavelength conductor extending from a 
ground plate. It will be seen that the antenna gain amounts 
to about 5.5 db at the frequency f0, rises to approxi 
mately 12 db in the region of the frequency 2.3)‘0 and re 
turns to about 6 db near the frequency 3f‘), the band 
width thus extending over 11/2 octaves. 
The modi?ed antenna system shown in vFIG. 4a will be 

particularly useful for the temporary installation of an 
aerial on terrain providing a support such as a tree. The 
conductor 7 is anchored to the soil in the same manner 
as before and is connected to a feeding point 13 which 
in turn is connected to a feeder 9. The mast 6' of FIG. 3a 
has been replaced by a grounded wire 12 representing the 
counterpoise and having an upward extension 12; the 
wire being attached to a nonconductive rope 15 slung 
over a supporting branch of the tree and tied to the 
trunk thereof While feeder 9 again leads to transmitter or 
receiver 10 from feeding point 13. 
The pattern of the antenna of FIG. 4a is shown in 

FIG. 4b and will be seen to differ only slightly from the 
pattern of FIG. 3b, the difference being due to the re 
?ecting action of the tree. The deviation of the two pat 
terns from each other is small. 
The antenna of the invention has the following advan 

tages. The mast 6’ or the counterpoise Wire 12 as well as 
the feeder 9 will not be influenced by the radiation of 
the antenna, thus making it possible to use a mast of 
steel or a tree as ‘a support without risk of disadvan 
tageously affecting the radiation pattern of the antenna. 
As the mast 6’ or the counterpoise wire 12 serves as 
grounding means for the transmitter or receiver, a special 
ground system or an additional ‘grounding is not neces 
sary. Moreover, as the center of the current area of an 
tenna conductor 7 will be nearer to the feeding point 8 
or 13 than to the outer end point of conductor 7, es 
pecially at lower frequencies within the bandwidth of the 
antenna, the antenna will have a greater effective antenna 
height or, in other words, the height of the mast will be 
better utilized. -Moreover, the center of radiation lies at 
an approximately constant level above ground for all 
frequencies within the bandwidth. Thus, the antenna will 
vary but slightly with frequency. 

Modi?cations of the speci?c embodiments described 
and illustrated are possible; for instance, the counterpoise 
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12 of FIG. 4a can be omitted, thereby impairing the 
e?iciency and the radiation pattern of the antenna ac 
cording to the invention only to a minor extent. More 
over, the transmitter or receiver can be placed at the 
feeding point, thus eliminating the feeder. 

I claim: 
1. A directional antenna associated with a transducer 

for high-frequency wave energy, comprising a substan 
tially nonre?ecting elongated conductor extending in 
clinedly downwardly, at an angle of 25° to 45° with ref 
erence to the horizontal, from a location elevated above 
ground by more than half a wavelength at the operating 
frequency of said transducer, shielded conductor means 
forming a junction with said conductor at said elevated 
location ‘and extending from said junction to said trans 
ducer, insulating anchor means for the lower end of said 
nonre?ecting conductor, and an elongated conductive 
counterpoise extending substantially vertically upwardly 
from ground to said junction and coupled thereat to said 
nonre?ecting conductor to form therewith an asymmetri 
cal structure. 

2. An antenna as de?ned in claim 1 wherein said coun 
terpoise extends upwardly beyond said junction for a dis 
tance of at least one-?fth of the height of said elevated 
location above ground. 

3. An antenna as de?ned in claim 2 wherein said coun 
terpoise comprises a wire mechanically linking said con 
ductor with an overhead support. 

4. An antenna as de?ned in claim 1 wherein said coun 
terpoise is a mast. 

5. An antenna as de?ned in claim 1 wherein said non 
re?ecting conductor includes a series of spaced-apart 
condensers whose capacitance progressively decreases 
from said junction. 
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