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The traditional way of ?nding the direction by radio 
is to use a strongly directional antenna system, for in 
stance a frame antenna, which is either actually turned 
to observe the maximum or minimum voltage, or the 
turning of which is instead simulated by connecting a pair 
of mutually crossing antennas to a radio goniometer, the 
reading coil of which is turned in a corresponding way. 
Both of these arrangements, however, suffer from a dis 
advantage often observed. In turnable frame antennas, 
which are controlled by hand, it has been usual to limit 
the total turning angle of the frame to a little more than 
one turn. It has then been possible to connect the frame 
antenna with the receiver by means of a ?exible conduc 
tor without slip contacts. However, it has proved, that 
.such a small turning is very often insufficient for a quick 
and easy handing, and one has in some cases by a special 
ly expensive arrangement increased the total turning angle 
of the frame up to two turns, but thereby an expensive 
and complicated stop device has been necessary, and the 
?exible conduits also become more complicated and ex 
pensive. Finally this arrangement cause that part of the 
conductor has to hang down freely, whereby it has been 
sensitive ‘to mechanical disturbances. Even the best 
ground mantled coaxial cables are to a certain degree 
sensible to electro-magnetic disturbances, and the longer 

»' the conductor is, the stronger these disturbances will be. 
In direction ?nding with a radio goniometer one has al 
ways had to use slip rings for transferring the received 
signal volt-age to the receiver, and the same hasv been the 
case in automatic direction ?nding, which requires as well 
known, continuously rotating direction ?nding antennas. Y 
Slip ring contacts, however, always cause disturbances 
due to the weak currents to be transferred, the so called 
contact noise. 

In order to avoid the above disadvantages and to pro 
vide an arrangement for a direction ?nding antenna, in 
which neither ?exible conductors, nor slip ring contacts 
are required, it has been proposed to arrange the direction 
?nding antenna for electro-magnetic waves in such a 
way, that it is influenced by the magnetic ?eld. It con 
tains for this purpose a turnable so called Z-armature. 
of a material with high conductive property for this ?eld. 

In induction compasses one has already used Z-arma 
tures, but these have been kept in rota-tion with a very 
high speed, wherebythey induced a voltage dependent 
upon the horizontal component of the earth-magnetical 
.?eld. in this case, the magnetical ?eld is uni-directional, 
and the Z--armature rotates in this ?eld to create an alter 
nating voltage. Such an arrangement can be compared 

In the arrangement ac 
cording to the invention,on the other hand, a Z-armature 
is used in a way, which could better be compared with 

The armature is normal 
ly not in rotation, but can of course be turned into dif 
ferent positions, representing‘ di?ferent directions of the 
input ?eld. This, however, is an alternating ?eld per se, 
‘and in the winding about the stem of the Z~armature 
therefore an electric voltage will be created the same way 
as the voltage in the secondary winding of a transformer, 
when the magnetic ?eld in its armature or core is made 
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thus occurring in the winding of the Z-anna-ture then will 
form a measure of the direction of the input ?eld, or with 
other words: The Z-armature can be used as an antenna 
with a strong directional action. 

Tests have proved that the signal intensity achieved in 
this way is fully sufficient for direction ?nding purposes, 
and that this signal intensity in no way needs to be weak 
er than the ?eld intensity in a normal frame antenna de 
vice, measurcd as the output voltage from the antenna. 
011 the other hand, one has fully avoided slip ring con 
tacts as well as long freely hanging conductors, and there 
by also all of the disturbances occurring in all frame an 
tenna systems, and therefore the received signal will be 
essentially more pure and easy to understand. 7 
The said earlier known arrangement, however,’ is not 

perfect, because it is sensible to input waves with hori 
zontal polarization. It should be remembered, that the 
force lines of the input ?eld as a rule contain not only 
an horizontal component but also a distinct vertical com 
ponent. ’_ 

For avoiding the abovementioned disadvangages, a cir 
cul-ar series of directional poles are provided around the 
Z-armature, and said directional poles are divided in such 
a way, that a ?eld division is obtained, which is at least 
approximately sinusoidal. ' 

The invention will be further described below in con 
nection with the attached drawing, which shows some 
forms of execution of the invention. 

In the drawings: 
FIG. 1 is a diagrammatic view of ‘an arrangement of 

an embodiment of the prior art with reference to- the 
present invention; 

FIG. 2 is a diagramma 'c and vertical view of ‘an em 
bodiment of the present invention; 

FIG. 3 is a diagrammatic and horizontal view of a 
modi?ed embodiment of FIG. 2; and 

FIG. 4 is an arrangement of the present invention in 
cluding a device for use in side distinction in accordance 
with the invention. ‘ 

In FIG. 1 a Z-armature is indicated by 10, said ‘arma 
ture being of the kind which is known from the induc 
tion compass .technics. The armature 10 is turnable in 
about the same way as a normal frame antenna, about an 
axis 11, which in this case coincides with the centre line 
of the stem 12 of the Z-armature. This stem is sur 
rounded by a winding 13, which is connected with the 
direction ?nding receiver 14, shown in block diagram, 
and thereby with the loudspeaker 15. On the shaft 11 a 
scale disc 16 with a reading mark 17 is provided. This 
can for instance be provided with all kinds of different 
means for improving the readings, known from, usual di 
rection ?nding systems with frame antenna, such as for in 
stance a vernier for correcting the reading angle and so 
on. It should, however, be observed that even if here 
and in the following the arrangement has been described 
in connection with a system for manual direction ?nding, 
the invention is of course also possible to use in auto 
matic direction ?nding, where it will get its most essential 
advantages. _ 

The ‘arrangement according to FIG. 1 functions, in the 
following way: 
When the Z-armature is directed with its one leg onto 

the transmitting radio beacon and with its other leg in 
the exactly opposite direction, the armature will receive 
a magnetic ?eld, which is conducted through the wind 
ing 13 With the same action as if a frame antenna had 
been arranged with its plane exactly perpendicular to the 
direction of the horizontal component of the input wave. 
In a corresponding way, the arrangement according to 
FIG. 1 acts when the legs of the Z-armature are directed 
perpendicularly to the direction of the horizontal com 
ponent of the input wave in substantially the same way 
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as if a frame antenna had been set with its level in the 
direction of the input wave. The characteristics will be 
almost the same as that for a frame antenna. One can 
consequently turn the Z-armature in the same way as 
one used to do in traditional systems with a frame an 
tenna, and listen to the ?eld intensity in the form of the 
sound intensity on an interference tone in the loudspeak 
er 15. Suitably the direction ?nding should be made 
on a minimum of received signal intensity in this case 
as in a frame antenna system. 
According to the invention the in?uence from the ver 

tical component is avoided by using a rather small 2 
armature and combining this with ?xed magnet conduc 
tors provided at the outside of it. One such arrange 
ment is shown in FIGS. 2 and 3. In this arrangement 
the Z-arrnature is indicated 23 and the coil 24. These 
two parts are in other respects similarly arranged as in 
the device according to FIG. 1. This part of the magnet 
antenna, however, is surrounded by a screen 25, which 
is sut?ciently well conductive for preventing the electro 
magnetic ?eld and especially its vertical component to 
run freely through the interior of the screen. In order 
to conduct the ?eld in controlled form within the space 
inside the screen, a slot 26 or a series of openings is pro 
vided in the screen 25, and through these openings a num 
ber of directional magnets or directional poles 27 extend 
into the interior of the screened space. The directional 
magnets or directional poles are of course made of a very 
soft iron material or other good magnetically conductive 
material, such as ferrite, which is also the case with the 
Z—armature, around which conventional coils may be 
wound to induce a magnetic ?eld when energized. 

It is now obvious that one should have at least four 
such directional poles, but also, that the division of the 
?eld with the rotation of the Z-arm-ature would not be 
especially well sinusoidal, if only four poles are used. In 
the arrangement shown, twelve such poles have been 
provided, grouped with three poles in each cardinal di 
rection, mutually separated by an angle of 22.5 °, and 
with a spacing, corresponding to one directional pole in 
the directions, corresponding to the inter-cardinal direc 
tions. When in this connection it is spoken about cardi 
nal directions this way of expression does‘ of course not 
mean the geographical directions, but the longitudinal ship 
direction and the cross ship direction of the vessel, or 
starboard or port abaft and before the beam, respectively. 
Further the poles of the Z-armature have been ‘widened 
to the form of a couple of circular sectors 28, 29, com 
prising a circular bow at their outer circumference of 45'’ 
as measured from the cent-re of the axis of the shaft 30 
running through the stem of the Z-armature. This ar 
rangement has proved to give a very closely and fully 
satisfactory accurate sinusoidal division of the field dur 
ing the turning’of the magnetic antenna, but it is ob 
vious that also other forms of the directional magnets 
and the armature poles may be used. 
As is the case in magnetic compasses, the magnetic an 

tenna of the abovementioned kind should also be com 
pensated for with regard to the iron of the vessel. This 
compensation may take place in a plurality of different 
ways. 
One way is to provide each of the directional magnets 

displaceable in its own longitudinal direction, so that it 
can be adjusted to a greater or smaller distance from the 
poles 28, 29 or the Z-armature. Another way which 
may be used alone or in combination with the ?rst-men 
tioned way, is to use a set of directional poles of assorted 
lengths and choosing directional poles of a suitable length 
in each separate position. For instance a good result 
has been obtained by using in one single magnetic com 
pass directional poles of four different lengths, which may 
be exchanged for one another until the required accuracy 
of the compensation was achieved. 
A third way of providing compensation means for the 

magnetic directional antenna according to the invention 
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4 
is to provide pole shoes 31, 32, 33, 34 in a way which. is 
apparent from FIG. 3. These pole shoes should be dis 
placeable perpendicularly to their own longitudinal direc 
tion, closer or more far away from the adjacent ends of 
the directional poles 27. Possibly one or more of the 
pole shoes may be completely removed. 

Finally, for compensating the magnetic antenna, one 
can use one or more magnetic shunts, provided in a way, 
which is apparent from FIG. 2, where one such magnetic 
shunt is indicated at 35, and another at 36. The shunts 
should be displacea'ble separately in the axial direction 
of the Z-armature and further they should be turnable 
separately. 

In traditional frame antennas means are also used for 
determining the side ?eld, that means, for deciding, from 
which side of the level of the frame antenna side detec 
tion may take place. As far as regards this detail the 
invention is based upon the same principle, which has 
also been made in goniometer direction ?nding. Thereby 
as well~known, an extra winding is used on the rotor part 
of the goniometer, said winding being orientated 90° from 
the normal ?nding direction. The side detection then 
takes place in such a way, that one adds or subtracts, 
respectively, the voltage induced in the side detection 
line, with the voltage, obtained from an auxiliary an— 
tenna, but turned in phase by 90°. 
Analogous with this known arrangement, in the ar 

rangement according to FIG. 4 a magnetic antenna con 
sisting of the Z-armature 28, 29, the coil 24, and the di 
rectional pole 27, is combined on the same shaft 30 with 
a smaller magnetic antenna, consisting of a Z-armature 
3'7, with a coil 38 and a series of directional poles 39, 
40. The two Z-armatures 28, 29 and 37, respectively, 
are, as evident from‘ the drawing ?gure turned relative 
to each other by an angle of 90". 
Of course, this invention is not limited to the speci?c 

forms of execution described above and shown in the 
drawing, but different modi?cations may occur Within 
the scope of the invention. 
What is claimed is: 
1. An arrangement for radio direction ?nding compris 

ing a magnetic antenna having a magnetic core in the 
form of a Z-armature, said antenna being rotatable about 
the axis of the stern of said armature, a coil around said 
core, and a plurality of elongated magnetic conductors 
radially disposed about said armature in an arrangement 
providing a sinusoidal ?eld distribution; whereby when 
said antenna is rotated the ?eld intensity through said 
core will vary substantially sinusoidally with the angle 
of rotation. 

2. An arrangement according to claim 1 wherein said 
elongated magnetic conductors are disposed in groups 
at each of the four cardinal points. 

3. An arrangement according to claim 2 wherein each 
of said groups is composed of three of said conductors 
displaced at an angular difference of 22.5 degrees. 

4. An arrangement according to claim 1 wherein the 
poles of said armature are wider at their outer edge. 

5. An arrangement according to claim 4 wherein said 
wider edge encompasses a circular arc of 45 degrees. 

6. An arrangement according to claim 1 wherein said 
elongated magnetic conductors are axially displaceable 
whereby said antenna may be compensated for iron pres 
ent in the carrier. ‘ 

7. An arrangement according to claim 1 wherein said 
elongated magnetic conductors are of varying lengths to 
compensate said antenna for iron present in the carrier. 

8. An arrangement according to claim 1 including mag 
netic shunts to compensate said antenna for iron present 
in the carrier. 

9. An arrangement according to claim 8 wherein said 
magnetic shunts are displaceable in a direction parallel 
to the axis of said core. 

10. .An arrangement according to claim 2 including 
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magnetic pole shoes at the outer end of each of said 
groups of magnetic conductors. 

11. An arrangement according to claim 10 wherein 
said magnetic pole shoes are displaceable away from the 
adjacent ends of said groups of magnetic conductors. 

12. An arrangement according to claim 1 including a 
second magnetic antenna having a magnetic core in the 
form of a Z-armature, said second antenna being rotatable 
about the same aXis as said ?rst antenna, the poles of 
said second armature being displaced 90 degrees rela- 10 
tive to the poles of said ?rst armature, a coil around the 
core of said second antenna, and a plurality of elongated 

6 
magnetic conductors radially disposed about said second 
armature. 
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