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[57] ABSTRACT 
An antenna arrangement for a shipboard direction 
?nding system is designed to be carried on the ship 
mast and includes electrically parallel connected, sub 
stantially vertically polarized dipole antennas which 
are uniformly distributed circumferentially in a circle 
with their radiating elements outwardly inclined from 
the antenna mast and forming an angle of approxi 
mately 30° therewith. A motor controlled rotating dif 
ferential condenser is connected between the dipole 
halves and ground to provide means for bringing the 
dipoles into capacitive symmetry. The antenna ar 
rangement is adapted to be used in proximity to a 
mast-carried UHF direction ?nding antenna system 
through ‘the use of two-terminal networks connected 
to the dipole elements. 

3 Claims, 3 Drawing Figures 
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ANTENNA FOR DIRECTION FINDING SYSTEMS 

BACKGROUND OF THE INVENTION 

The present invention relates to an antenna for a 
direction ?nding (DF) system, particularly one 
mounted on a ship. ‘ 

With the present DF systems available for use on 
shipboard, it is dif?cult at times to determine from 
which side of the ship the bearing indication originates. 
Because of quadrature fields from metallic ship struc 
tures, a de?nite side determination is not possible for 
some frequencies and in some bearing azimuths when 
using known DF antennas. 
Attempts have been made, therefore, to improve the 

situation through the use of phase-shifting means 
designed to receive the output voltage deriving from a 
circular voltage pattern antenna. The disadvantage to 
this operation was that a certain phase angle must be 
selectedfor each frequency to be used for ranging. 
Furthermore, there are still some frequency ranges in 
which, for certain azimuths, it is not possible to deter 
mine with certainty the side from which the signal 
originated. 

It was thought that the reason for the lack of success 
in utilizing phase-shifting means lay in the fact that 
quadrature ?elds originating from certain metallic ship 
structures, such as a crossed-loop antenna, an Adcock 
antenna, or the like, in?uenced the DF antenna. 

It is also known that, with the use of a simple vertical 
antenna as the auxiliary antenna, mast currents have an 
annoying coupling effect on the lead cable. It was 
therefore proposed to use a dipole arrangement as the 
auxiliary antenna, particularly for shipboard DF 
systems, since its lead cable is symmetrical and thus in 
sensitive to interfering in?uences. 

SUMMARY OF THE INVENTION 

The present invention is based on applicant’s recog 
nition that it is not only the in?uences of the quadra 
ture ?elds on the DF antenna and the in?uences of the 
mast current on the lead cable which‘impede the side 
direction determination, but most of allthe in?uences 
of the quadrature ?elds on the mast bearing the anten~ 
na arrangement. The effect of the thus in?uenced mast 
current on the voltage produced by the circular voltage 
pattern antenna when the current is coupled with the 
antenna appears to be a major problem. 
The problem resolves itself into a determination of 

what means can be used to electrically decouple the an 
tenna, which furnishes the circular voltage pattern, 
from the mast, so that the mast current no longer has 
any in?uence on the lateral or side determination. 

For this purpose the antenna arrangement for 
producing a circular voltage pattern, comprising a plu 
rality of substantially vertically polarized and electri 
cally connected dipole antennas which are uniformly 
distributed around the circumference of a circle, is im 
proved according to the present invention in that the 
individual dipole antennas are bent at their‘ center so 
that the radiating elements are directed away from the 
mast bearing the antennas and form an angle of approx 
imately 30° therewith. 
The angle of 30° results in an optimum choice on the 

one hand satisfying the requirement of sufficient 
decoupling from the mast, which would be a maximum 
with horizontal arrangements of the dipoles, and, on 
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2 
the other hand, because such inclination of the dipole 
halves from the vertical does not produce too great a 
loss of useful voltage. The diameter of the circle on 
which the dipoles are arranged must not be larger than 
one quarter of the smallest wavelength to be received, 
so that the circular voltage pattern becomes almost in 
dependent of the azimuth. 

It would be sufficient for proper functioning of the 
antenna system if two oppositely disposed dipoles were 
provided. It is also possible to utilize more than two 
dipoles for producing the antenna voltage and this 
produces an advantage in that the individual dipoles 
may then be made shorter. 

If a crossed-loop antenna is used as the DF antenna, 
the antenna according to the invention is advisably 
disposed inside the crossed-loop and four dipoles are 
used. This solution produces an optimum as regards 
small space requirements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view of the arrangement 
and electrical connections of the dipoles and associated 
rotating differential condenser according to one em 
bodiment of the invention. 

FIG. 2 is a perspective view of the dipole antenna 
system on a mast-mounted box which is designed to 
house the other elements of the short wave DF system. 

FIG. 3 is a perspective view of a support frame ex 
tending around the antenna arrangement of FIG. 2 so 
as to provide a support for a UHF DF antenna arrange 
ment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows an antenna composed of two opposed 
dipoles and illustrates the manner in which the in 
dividual dipoles of an antenna according to the inven 
tion are electrically connected together. All of the 
upper dipole halves I are connected with one stator 3 
of a rotating differential condenser 4 and all the lower 
dipole halves 2 are connected with the other stator 5 of 
the rotating differential condenser 4. The rotor 6 of the 
condenser is connected to ground and the function of 
this differential condenser will be discussed below. 
Leads 7 and 8 connect the upper dipole halves 1 and 
lower dipole halves 2, respectively, to a receiver 9 
which can be of any known type. 
The capacitive in?uences of the environment on the 

antenna system as mounted, for example, on a ship 
mast are different for the individual dipole halves. 
Thus, the capacitance of the lower dipole halves with 
respect to the ship’s structures and the mast is greater 
than that of the upper dipole halves. The dipoles must, 
therefore, be brought into capacitive symmetry. Ac 
cording to the present invention, the associated dipole 
halves are connected with the stators of the rotating 
differential condenser 4 whose rotor 6 is connected to 
ground and which, in order to avoid capacitive in 
?uencing of the antenna by operating personnel, can be 
operated by remote control, through the use of a motor 
control during the symmetry tuning. 

If it is decided that the voltages from the circular 
voltage pattern antenna and from the DF antenna 
should be approximately equal in amplitude, then the 
indication for the symmetry tuning may be this voltage 
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ratio. The dipole antenna system need only be brought 
into symmetry once during installation by means of the 
rotating differential condenser. This is done by tuning 
the rotating differential condenser until the antenna 
voltages furnished by the dipole antenna system and 
the DF antenna are approximately of the same am 
plitude over the entire frequency range for which the 
antenna arrangement is to be used. ' 

FIG. 2 shows an embodiment of a complete short 
wave DF antenna arrangement containing an antenna 
according to the invention. It includes a box 10 of elec 
trically non-conductive material to which dipole ele 
ments 1 and 2 of the antenna are fastened. Box 10, 
which is carried on the mast 11, contains a ferrite DF 
antenna and all of the circuit components of the entire 
antenna arrangement in a weather-tight manner. These 
are of known design and construction and are not 
shown in detail because they do not form per se a novel 
part of the invention. 
For shipboard DF antenna arrangements, a UHF DF 

antenna, is usually disposed above the shortwave DF 
antenna. Care must then be taken that the antenna ac 
cording to the invention is suf?ciently decoupled from 
the UHF DF antenna. Accordingly, the circular voltage 
pattern antenna is electrically subdivided through the 
use of known two-terminal networks. This type of sub 
division becomes effective in the UHF range and in the 
frequency ranges therebelow it is nulli?ed through the 
use of the two-terminal networks. 

In FIG. 3, a UHF DF antenna 12 is shown disposed 
above the shortwave DF antenna system. The cable 
leads of the UHF DF antenna, not shown, are brought 
down through a cross frame 13 past the shortwave DF 
antenna arrangement. The antenna 12 is supported by 
the cross frame and the frame may be given a special 
con?guration to enable it to serve as an additional DF 
antenna. y 

In a preferred embodiment of the invention using 
only two dipole antennas like it is shown in FIG. 1, the 
dipole halves had a length of about 135 cm and was 
provided for use in a frequency range from about 250 
kHz to 30 MHz. In another embodiment of the inven 
tion using four dipole antennas, like it is shown in FIG. 
2, the dipole halves had a length of about 96 cm when 
provided for the same frequency range as described 
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above‘. In both cases the distance between the basic 
points of two diametrical dipole antennas was chosen 
about 84 cm. As to the capacitive in?uences of the en 
vironment of the antenna system, which are, as men 
tioned above, in some cases, e.g., when mounted on a 
ship mast, different for the individual dipole halves, it 
was found, that for the embodiment of the invention 
using four dipole antennas as mentioned above, a 
capacity of about 60 pF of the rotating differential con 
denser 4 was su?icient, to balance said capacitive in 
?uences. 

It will be understood that the above description of 
the present invention is susceptible to various modifica 
tions, changes and adaptations, and the same are in 
tended to be comprehended within the meaning and 
range of equivalents of the appended claims. 

Iclaim: 
1. In a short wave antenna arrangement for produc 

ing a circular voltage pattern in direction ?nding 
st m a (1 com osed of a lu alit o substantiall ikerticaily Ipolarizeizl and electrica ly pyarailel connected 

individual dipole antennas which are mounted on a 
mast and uniformly distributed around the circum 
ference of a circle, the improvement wherein such in 
dividual dipole antennas are bent at their centers in 
such a manner that their radiating halves are directed 
away from the mast supporting the antenna arrange 
ment and form an angle of approximately 30° therewith 
and the centers of said antennas are spaced radially 
from the mast, whereby said antennas are electrically 
decoupled from the mast. 

2. An antenna arrangement as de?ned in claim 1 
further comprising a rotating differential condenser for 
balancing the dipoles as regards their capacitance with 
adjacent structures, including the supporting mast, the 
stators of said rotary differential condenser being con 
nected with the associated dipole halves and the rotor 
of said condenser being connected to ground, said con 
denser being controlled from a remote location by 
motor means. 

3. An antenna arrangement as de?ned in claim 1 
further comprising a UHF antenna carried on the mast, 
and two-terminal networks connected for electrically 
subdividing said dipole halves to decouple them from 
said UHF antenna. 

* * * * * 


