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The present invention relates to an antenna for trans 
mitting or receiving electro-magnetic waves, said antenna 
being connected to electronic transmitting or receiving 
apparatus by means of a coaxial cable. Such antennas 
are often exposed to lightning, or they might be charged 
by other atmospheric electricity. To prevent damage to 
the electronic apparatus and cables connected to the 
antenna, it has been previously known to connect the 
outer conductor of the coaxial cable to a vertical radi 
ator and the inner conductor of the coaxial cable to a 
balance member. However, the safety with respect to 
lightning of this arrangement is not satisfactory. Expe 
rience has shown that discharges by lightning do not 
necessarily strike the highest points of the antenna instal 
lations. Also, the parts which are located at lower levels 
are endangered by the lightning if they have an appre 
ciable height above ground. Therefore, in case of the 
known prior art arrangement, a passage of discharges 
or, at least, partial discharges to the balance member 
connected to the inner conductor of the cable has to be 
taken into account. This is particularly true in antenna 
installations for short waves which antennas have corre 
spondingly short radiator elements in which the lower 
radiator element is located relatively close to the grounded 
upper element. 
The problem of matching the radiation resistance of 

the antenna to the impedance of the coaxial feed cable 
has not yet been solved in a satisfactory manner in the 
prior art antenna arrangement. In the known arrange 
ments, an open balanced conductor section of wave 
length X/4 has been used for this purpose, the individual 
conductors of this balanced conductor section forming 
continuations of the two conductors of the coaxial cable. 
The ungrounded radiator of such an antenna is connected 
with the outer cable conductor via one of the balanced 
conductors of the matching section, and is thereby elec 
trically grounded. However, the risk that the installa 
tion might be hit by lightning is not essentially decreased, 
because the open balanced matching conductors might 
be hit by lightning just as easily as the radiator which 
is located only slightly higher. 

In the antenna arrangement according to the present 
invention, a safe by-passing of the atmospheric electricity 
to the ground is assured. 

It is an object of the invention to provide in an antenna 
system two individual radiators arranged one above the 
other, each of said radiators being of about one half 
wave length, and a coaxial feed cable, the electrically 
grounded outer casing of which is connected to the upper 
radiator, while the inner conductor of this feed cable 
is connected with the lower radiator, whereby the lower 
radiator is made in the form of a tube enclosing the 
coaxial feed cable. 

it is another object of the invention to provide in one 
part of the tubular radiator, preferably the lower part, 
a blocking filter to present to the tuned frequency of 
the antenna a high impedance to ground, and it is a 
further object to provide within the upper part of the 
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2 
tubular radiator an impedance matching transformation 
section. 

In an antenna according to the present invention, the 
upper radiator is electrically grounded via a connection 
known per se, to the cable outer conductor. In case of 
the use of individual radiators of length \/2 there is suf 
ficient space in the lower tubular radiator to receive 
the transformation matching section in the inner cham 
ber of this radiator and simultaneously the blocking 
filter for suppressing standing waves. In this construc 
tion, both of these parts required for good operation 
are completely protected against damaging influence of 
atmospheric electricity, whereby the short-circuit bridge 
of the X/4 blocking filter and also of the transforma 
tion matching section are preferably designed as coaxial 
tubular conductor elements connecting electrically the 
lower radiator to the cable outer conductor and thereby 
to ground. In this manner a superior antenna design 
of a compact and simple construction is obtained, assur 
ing a safe discharge path to ground for atmospheric elec 
tricity at all points of the outer surface of the antenna. 

It has been known to provide a blocking filter in the 
interior of a radiator of length X/4 surrounding the feed 
cable. However, in this known antenna design no space 
for the transformation matching section is available 
within the radiator due to the considerable length of 
the radiator. In this prior art structure the upper radi 
ator is connected to the inner conductor of the cable 
so that no safety with respect to lightning is obtained. 
In another prior art antenna design a single vertical 
radiator is mounted on a standing pipe, said radiator 
being connected to the inner conductor of a coaxial cable 
without insertion of a transformation matching section. 
A blocking filter is built into the interior of this single 
radiator. However, this known antenna is neither safe 
with regard to lightning nor can the matching of the 
radiation resistance of the antenna to the impedance of 
the cable be considered satisfactory. 
These and other important objects and advantageous 

features of this invention will be apparent from the foll 
lowing detailed description and drawings appended thereto 
wherein, merely for the purposes of disclosure, non 
limitative embodiments of the invention are set forth. 

Fig. 1 of the drawing shows one embodiment of the 
invention. 

Fig. 2 is a diagram of the current distribution in the 
antenna of Fig. 1. 

Figs. 3, 5 and 7 are further embodiments of the inven 
tion, the corresponding current distribution diagrams in 
the antennas of these figures being shown in Figs. 4, 6 
and 8, respectively. 

In Figure 1 of the drawing, 1 and 11 denote two single 
radiators arranged one above the other, each of said 
radiators being of half wave length and being connected 
to a transmitter or to a receiver, not shown. The co 
axial cable comprises an outer conductor 3 grounded at 
10 and an inner conductor 4. To the high frequency 
current flowing along the inner conductor 4 there cor 
responds a high frequency current of equal intensity 
directed in opposite direction, said latter current flowing 
on the inner side of the outer conductor of the cable. 
This current is fed to the upper radiator 1 so that this: 
radiator is electrically connected to the outer cable con 
ductor, as shown in Figure 1. The high frequency cur 
rent flowing on the inner conductor is supplied to the 
lower radiator 11 which forms with the upper radiator 
1 the two members of a balanced dipole. 
Within the lower tubular radiator there is housed a 

quarter wave length (A/4) blocking filter 12, the tuning 
of which is controlled by the position of the short cir-. 
cuit bridge 13 which is conveniently adjustable. The 
blocking filter prevents the formation of standing waves; 
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on the outer cable conductor 3. To obtain a reflection 
free match of the radiation resistance of the antenna to 
the impedance of the high frequency cable 2, the upper 
part 14 of the interior of the tubular radiator i is 
designed to be a transformation matching section, the 
impedance of which can be adjusted by means of a slid 
able short circuit bridge 15. 

It can readily be seen that dangerous electric charges 
from the radiator 1 and from the radiator can always 
be directly discharged to ground via a continuous metal 
lic circuit path, because the radiators are effectively 
grounded for all frequencies, including direct current, 
deviating from the frequency for which the antenna sys 
tem is tuned, while for this tuned frequency an effec 
tive high frequency resistance in the form of a tuned 
blocking filter 12 is provided between the point of ground 
ing of the outer conductor 3 and its connecting point to 
the radiator 1. 

Fig. 2 illustrates adjacent to the radiators and a 
current (I) distribution diagram for the case of a radi- : 
ator of length N. 

In the example of Figures 3 and 4, the radiators have 
an effective length which is somewhat longer than one 
half wave length (A/2), for exampie the radiator length 
can be made 5/8A. By providing end loading capacities 
16 and 17 at the upper and lower radiator ends, respec 
tively, the structural height of the total antenna is made 
smaller while the same electrical length is retained. Also 
in this embodiment, the chamber formed by the tubular 
lower radiator i is utilized to house the blocking filter 
12 and the transformation matching section. 
The new antenna is advantageously designed in such 

a manner that the part of the outer conductor of the 
coaxial cable which is directly connected to the radiator 
1 is a solid pipe supporting the antenna structure. This 
new construction can be employed in stationary and in 
portable radio installations. . 

In the embodiments of the invention according to Figs. 
5 to 8, an antenna construction similar to Fig. 1 is 
extended at both the top and the bottom by radiators 
18 and 19, respectively, having a length of X/2 in Figs. 
5 and 6, and 5/8A in Figs. 7 and 8. Connecting num 
bers 29 and 21, well known in the prior art, are used to 
suppress an undesirable portion of the negative half wave 
as shown in Figs. 5 and 6. These embodiments are like 
wise safe with respect to lightning. 

Although in accordance with the provisions of the pat 
ent statutes this invention is described as embodied in 
concrete forms and the principle of the invention has 
been explained together with the best modes in which 
it is now contemplated applying that principle, it will be 
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understood that the elements and combinations shown and 
described are merely illustrative and that the invention 
is not limited thereto, since alterations and modifications 
will readily suggest themselves to persons skilled in the 
art without departing from the true spirit of the inven 
tion or from the scope of the annexed claims. 

claim: 
1. A tuned dipole type antenna having two single radi 

ators one above the other, each radiator being of half 
wave length, said antenna having a coaxial feed cable, 
the grounded outer conductor of which is connected to 
the upper radiator and the inner conductor of which is 
connected to the lower radiator, characterized in that the 
lower radiator is made in the form of a tube, surrounding 
and coaxial with the feed cable, further characterized in 
that a part of said tube is provided with a short circuit 
ing bridge to the said outer conductor to provide a high 
frequency impedance to ground for the tuned operating 
frequency currents flowing on the outside of the outer 
conductor, and further characterized in that another part 
of the tubular radiator is provided with a second short 
circuiting bridge to said outer conductor, said second 
bridge serving as a matching section to match the antenna 
resistance to the cable impedance. 

2. An antenna according to claim 1, said part being 
the lower part and said other part being the upper part 
of the said tubular radiator. 

3. An anienna according to claim 1, said part being 
the lower part and said other part being the part of the 
itbular radiator facing said upper radiator. 

4. An antenna according to claim 1, wherein the said 
short-circuiting bridges are axially positionable within said 
tubular radiator. 

5. An antenna according to claim i, characterized in 
that further radiator extensions are connected by induc 
tive loading means to the tubular radiator and the upper 
radiator respectively, at the ends thereof. 

6. An antenna according to claim 1, characterized in 
that the tubular radiator and upper radiator projecting 
therefrom are provided with end loading capacities. 

7. An antenna according to claim 1, characterized in 
that the electrical length of the single radiators is longer 
than half a wave length. 

8. An antenna according to claim 7, said single radi 
ators having an electric length of 5/8X. 
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