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LOGARITHMIC, PERIODICAL ANTENNA ARRAY 

The invention relates to a logarithmic, periodical an 
tenna array with dipoles, a so-called log-periodic an 
tenna, each pair of dipoles of which being of half-wave 
type, and the feeding of which is taking place through 
feeders, which are disposed in a boom supporting the 
dipole elements. The basis for the invention is an an 
tenna array, preferably of the kind made for variable 
inclination and for rotation around a vertical shaft. 
An antenna array of said log-periodic kind consists of 

dipole radiator elements which are mutually arranged 
in parallel perpendicularly to two conductors which 
may be arranged in a supporting boom. In each pair of 
such co-operating radiator elements one element is 
connected to one of the conductors and the other ele 
ment to the other conductor, and the elements in the 
following pairs change conductors in the boom, and the 
pairs of dipole elements are both with respect to the 
length of the elements and to their mutual distances 
along the boom forming geometric series. Further 
more, for the feeding special rules apply, which in this 
connection are left to be understood. 
When designing log-periodic antenna arrays for 

broadcasting within the short-wave range, it is often de 
sirable to make it possible to elevate the antenna 
around a horizontal shaft and to rotate the antenna 
around a vertical shaft to provide for adjustment of the 
operating direction of the antenna. For high-power an 
tennas the supporting boom often has considerable di 
mensions and moreover often requires some sort of 
cooling. It is usual that the outer contour of the antenna 
is sharply plough-shaped, thereby making it possible to 
use the antenna within a large frequency range with a 
limited boom length. In such an antenna array at most 
three pairs of dipoles will be active for each operative 
frequency of the antenna. The remaining radiator ele 
ments, the number of which may for instance be 15 
pairs, will thereby be inactive, In order to be able to 
cover a large part of the short-wave range and simulta 
neously be able to satisfy the above mentioned design 
requirements, for mechanical design and economical 
reasons one is compelled to limit the directivity of the 
antenna. This increases with increasing boom length 
for a given band width of the antenna. If the boom 
length is maintained and if the plough-shape is in?u 
enced by varying the relation between the shortest and 
the longest dipole pair, one finds that the directivity in 
creases if said relation goes towards unity, but this then 
takes place at the cost of the band width of the antenna. 

The directivity could also be increased by using so 
called stacking of several antenna arrays. This, how 
ever, implies a considerable increase of dimensions and 
weight of the antenna, and for the above stated reasons 
such a solution will be less usable. 
The invention relates to a solution of the problem, for 

a given boom length and by maintaining the other di 
mensions of the antenna, to increase the obtainable di 
rectivity. The new features of the invention is that in a 
first, lower frequency range each co-operating collin 
ear pair of radiator elements on the boom is fed to give 
a current distribution characteristic for a half-wave di 
pole with a maximum current point at the boom, whilst 
in a second higher frequency range the same pair of ra 
diator elements is fed in order to give two collinear 
half-wave dipoles with a current distribution for each 
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2 
one of the said half-wave dipoles, having a maximum 
current point substantially at the middle of each dipole 
element. 
According to the invention the operative frequency 

range of the antenna is thus divided into two portions, 
and the entire antenna array is used for both portions. 
Within a first, lower frequency range the antenna array 
is then used as a conventional log-periodic antenna 
with a half-wave dipole using two collinear radiator ele 
ments. By using the special solution according to the 
invention the same antenna array can be used for the 
second higher frequency range and then one half-wave 
dipole appears across each radiator element and two 
half-wave dipoles will thus be collinear within every di 
pole pair. 
Further details and features of the invention will be 

described below in connection with the enclosed draw 
ings with FIGS. 1-4. FIG. 1 schematically shows a lon 
gitudinal section through a dipole pair of an antenna 
according to the invention, the supporting boom and 
the feeders being shown in cross section. FIG. 2 is a 
cross section according to line A——A through one radi 
ator element in FIG. 1. FIGS. 3 and 4 show projections, 
similar to those in FIG. 1, of two modifications accord 
ing to the invention. 
From FIG. 1 it is apparent that each radiator dipole 

element consists of a central arm 1, which is sur 
rounded by two tubular parts 2 and 3 arranged collin 
early, and preferably having the same diameter and 
being separated from each other by a gap 4. The inner 
tube part 2, i.e., the one which is nearest to the boom 
5, which is made as a parallelepipedic box with rectan 
gular cross section, is at its circumference secured to 
the boom, for instance by welding, and extends, with 
out contact with the arm 1, along said arm. At the gap 
4 between the two tube parts 2 and 3 the outer tube 
part 3 is supported by the arm 1 by a distance member 
10 of insulating material, secured to the periphery of 
said tube part. The second tube part 3 is thus without 
galvanic connection with the arm 1. According to this 
embodiment of the invention both the tube part 2 and 
the tube part 3 have at least one, in the shown case two, 
metal members arranged outside the tube part, which 
metal member extends along the tube part and which 
for each tube part is only secured at the gap 4. For the 
tube part 2 two metal members 6 and 7 are thus ar 
ranged in parallel to the tube part and are only secured 
at the gap 4, so that galvanic connection with the tube 
part is lacking at the ends of the metal members nearest 
to the boom 5. For the tube part 3 two metal members 
8, 9 are also arranged in parallel to the tube part and 
these too are only secured at the gap 4 and are free 
from the tube part at the outer end of the radiator ele 
ment. 

From FIG. 2, which shows a radial cross section 
through a whip in FIG. 1 in direction towards the boom 
5, according to the line A —A is evident that the two 
metal members 8 and 9 (and in this case also the parts 
6 and 7) are not surrounding the tube part 3, but are 
leaving approximately equal parts of its circumference 
free. FIG. 2 also shows the arm 1 and the distance ele 
ment 10, whereby the tube part 3 is supported by said 
arm. 

The right-hand radiator element in FIG. 1 is built in 
the same manner as is described for the left-hand ele 
ment in the dipole pair. 
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The antenna operates in the following mamner: The 
feeding of a radiator element, the left-hand one, for in 
stance, takes place from one 11 of the feeders in the 
parallel feeder 11,12, in the boom 5. The voltage be 
tween the feeder ll and the boom 5 is coaxially trans 
ferred to the gap 4 of the radiator element in accor 
dance with the arrow 13. For low frequencies the volt 
age at the gap together with the corresponding voltage 
of the opposite element, which is fed from the second 
feeder 12 (with opposite polarity), will give a current 
distribution I1, normal for dipole antennas, with a cur 
rent maximum at the boom 5. For high frequencies the 
voltage supply to the two gaps 4 of the collinear radia 
tor elements will take place in the same manner as for 
the lower frequency range, but now the currents will 
utilize the additional metal members 6 —9 of the tube 
parts 2 and 3, so that these metal parts of the elements 
will form a dipole of half-wave type with a current max 
imum according to the curves I2 at the gap 4. Thereby 
the arrow 14 will be applicable. 
The new antenna array can be built with a smaller 

plough shape, i.e., with a minor length difference be 
tweenthe longest and the shortest pair of dipoles, than 
for an antenna with a “strong” plough shape, and in 
spite thereof the antenna will be able to cover a large 
frequency range, as the antenna array is used twice 
within the whole frequency range. This also means that 
more than three pairs of collinear radiator elements 
will 'now be active for each frequency within each por 
tion of the frequency range, which will increase the di 
rectivity for the lower portion of the frequency range. 
Within the higher portion of the frequency range both 
the same advantage will be obtained and also the effect 
that within one and the same antenna array two auto 
matically stacked log-periodic antennas will be ob-’ 
tained. By means of suitable dimensioning of the an 
tenna array one can avoid discontinuity at the transfer 
between the portions of the frequency range. With re 
spect to the embodiment according to FIG. 1, it may be 
added that the arm 1 is secured in a cavity in the wall 
of the boom 5 by means of a dielectric disc 15. 

In the embodiment according to FIG. 3 a similar pro 
jection as in FIG. I is shown. The boom 5 with the par 
allel feeder ll, 12 is supporting two radiator elements 
in the form of arms 1, which in this case are tubular and 
by means of dielectric discs 15 are secured in cavities 
in the wall of the boom. In the same way as in FIG. 1 
two tube parts 2 and 3 are arranged around and on the 
arm 1. In this case, however, only the tube part 2 is pro 
vided with metal members according to FIG. 2, for in 
stance. On each radiator element there will be obtained 
for the higher frequency range a dipole pair across the 
metal members 6, 7 and the tube part 3. In this case 
current curves corresponding to those in FIG. 1 are ob 
tained. 

In the embodiment according to FIG. 4 the previ 
ously mentioned metal members in the form of bodies 
parallelly arranged with the tube parts have been en 
tirely excluded. Instead, wires l6, 17 have been ar~ 
ranged which correspond to the metal members 6 and 
7 in the embodiment according to FIG. 3. Said wires 
are via insulators l8 and I9 drawn to the top end of 
supports 20, 21 which are arranged at the uppermost 
and the lowermost side of the boom 5. The other ends 
of the wires are secured to the tube part 2 at the gap 
4. Here the advantage of a lighter structure is gained, 
since the metal members 6 -9 can be omitted, and also 
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4 
that the radiator elements will be stayed by the wires 
16, 17. The mode of operation is unchanged. 
What I claim is: 
l. Logarithmic periodical directional antenna array 

having a number of dipoles of half-wave type, each one 
with a co-operating pair of radiator elements and each 
one being actively fed from common balanced feeder 
conductors disposed in a supporting and shielded 
boom, preferably of the kind made for variable inclina 
tion and for rotation around a vertical shaft, character 
ized in that each radiator element in a dipole comprises 
a non-radiating central arm, each arm in every dipole 
being'connected to one of the feeder conductors, adja~ 
cent dipoles being fed in opposite phase by shifting the 
connections from the feeder conductors to said central 
conductors; each conductor in a dipole forming part of 
the screened feeding system an ending at about half the 
length of the radiator element where an active feeding 
gap is constituted, and that in a first lower frequency 
range each co-operating collinear pair of radiator ele 
ments on the boom,'when in resonance for a given 
lower frequency is fed at its two gaps to give a current 
distribution, characteristic for a half-wave dipole with 
maximum current point at the boom, while in a second, 
high frequency range the same pair of radiator ele 
ments, owing to the presence of high frequency reso 
nance-forming metal members extending from each ac 
tive feeding gap by being directly connected there to 
said parts of the radiator elements and giving an extra 
current node adjacent to each side of the boom, when 
in resonance for a given higher frequency, and fed from 
the same active feeding gaps in order to give two collin 
ear half-wave dipoles, have a maximum current point 
at said same active feeding gap substantially at the mid— 
dle of each dipole element. 

2. An antenna array according to claim 1 in which 
each dipole element consists of a central arm con 
nected to one of the feeder conductors and extending 
from the boom and insulated therefrom, each arm 
being surrounded by two collinearly arranged tubes, 
separated from each other by a gap, the inner tube 
nearest to the boom being circumferentially galvani 
cally secured to the boom and being insulated from the 
arm, the outer tube being secured to the arm by means 
of an annular spacer element, and at least along the 
inner tube having at least one metal member arranged 
outside the tube and secured to the tube at the gap be 
tween the two tubes of one radiator element but other 
wise galvanically separated therefrom. 

3. An antenna array according to claim 2 in which 
each of said metal members is substantially parallel to 
the corresponding tube. 

4. An antenna array according to claim 2 in which at 
least one of the metal members comprises at least one 
stretched wire having one end secured to the inner tube 
at the gap end and its other end via insulators con 
nected to a support extending from the boom in a di 
rection transverse to the arms. 

5. A dipole element for a log-periodic antenna array 
and comprising four substantially collinear substan 
tially linear radiators which are endwise interspaced 
from each other to form two inner radiators and two 
outer radiators, said inner and outer radiators having 
opposed feeding ends de?ning gaps therebetween in 
each instance, radiator feeding conductors having end 
portions exposed at said gaps and spaced from said ra 
diators, said conductors being otherwise shielded, said 
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inner radiators each having a portion connected with 
its said feeding end and which extends therefrom back 
wardly to form a free end spaced from a corresponding 
free end of the other of said inner radiators, said radia 
tors collectively‘ functioning as a single dipole when fed 
with longer wave lengths and said inner and outer radi 
ators in each instance functioning together as a dipole 
when fed with shorter wave lengths to thereby form two 
dipoles. 

6. The element of claim 5 including an electrically 
conductive tubular boom, said radiators being tubular 
and said inner radiators being electrically and mechani 
cally connected to opposite sides of said boom; said 
feeding conductors including conductive arms spaced 
inside of and extending through said inner radiators 
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6 
and shielded thereby and having outer end portions ex 
tending beyond said inner radiators’ said end portions 
at said gaps, said arms having inner end portions 
mounted by electric insulation in openings formed in 
said boom’s said opposite sides, and feeding conductors 
extending within said boom and shielded thereby and 
connected with said arm’s said inner end portions in 
side of said boom, said outer radiators being mounted 
by electric insulation on the outer ends of said arms. 

7. The element of claim 6 in which said portions ex 
tending backwardly from said inner radiators’ said 
feeding ends, are tubular segments substantially paral 
lel to said tubular inner radiators. 

* * * * * 
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