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Linear antennas are known whereby two con 
ductors extending parallel to each other and fed 
in opposite phase surround each other alternately 
in certain Sections whereby the total radiation is 
Substantially in phase. The Surrounding Sections 
are in such known arrangements preferably of a 
length equal to one half wave length or shorter. 
Figure 1 shows such a known construction in 
which the cylindrical Sections d, b, c Surround 
the connector sections d, e, if coaxially. The line 
is so arranged that always a Surrounding Section 
is connected with the subsequent inner piece. 
Such an antenna may be fed, for instance, at 
the ends g, h across a high frequency trans 
former i. It is immaterial how the antenna 
structure is oriented in space whether horizon 
tally, for instance, or vertically. 

In cases where further electrical apparatus 
must be connected with the far end of the an 
tenna, with respect to the transmitter. It is in 
possible to arrange its connection lines parallel 
to the antenna. Or to otherwise connect them in 
the vicinity of the antenna since the radiation 
diagram of the antenna would thus be changed 
in an undesirable manner. For instance, it may 
be desired to supply power to an illumination 
bulb at the upper end of the antenna, or to have 
a further antenna placed thereabove of a differ 
ent wave length and connected with another 
transmitter or with the same transmitter through 
a suitable energy line. This problem cannot be 
Solved. With the hitherto known forms of Such 
antennas as far as We are aware. The present 
invention provides a construction by means of 
which the above problem is solved. 

In accordance with the present invention a 
linear antenna radiating in equal phase is em 
ployed which consists of two oppositely fed con 
ductors arranged parallel to each other, in a 
Such manner known that the first conductor 
Surrounds the second One and alternately, the 
Second conductor Surrounds the first One. The 
characteristic feature of the invention is hereby 
that the conductors enclose a continuous hollow 
space substantially shielded metallically at the 
sides for the high frequency. 
A better understanding of the invention may 

be had by referring to the following detailed de 
scription which is accompanied by drawings 
wherein: 

Fig. 1 illustrates prior art, and 
Figs. 2 to 6 illustrate different embodiments of 

the invention. 
Fig. 2 shows, by way of example, a mode of 

construction of an arrangement in accordance 

(C. 250-33) 

with the invention revealing the fundamental 
principle of the invention. It should, further 
more, be remarked that the examples of con 
Struction are for a vertical all-around radiating 
antenna. However, the idea of the invention 
may also be similarly applied to radiation struc 
tures that are otherwise Oriented in space. The 
loWest antenna, section is, for instance, so di 
Inensioned that at this end a current loop, i. e., a 
Voltage minimum appears. At this point the 
Outer conductor or inner conductor may be 
grounded, and in the same way as shown in Fig. 
1, the high frequency energy is applied through 
a transformer i. In the interior of the surround 
ing Casing at there is Situated a further hollow 
metal tube k metallically connected with d and 
insulated fron the inner conductor d. This 
tube k forms the inner conductor in the follow 
ing higher situated antenna section C, and in 
the third section cit again rests against the inside 
of the Outer tube with which it is metallically 
Connected. In this manner the antenna, can be 
COnceived as extended into a Suitable number of 
individual sections. It can be seen that no high 
frequency field exists in the interior of the tu 
bular line k. In accordance with the invention, 
this line is utilized for carrying the insulated 
through lines. In accordance with the purpose 
intended, these electric lines pass at both ends 
into apparatus which feed or which are fed. Figs. 
3 and 4 show embodiments of the general idea 
of the invention in an improved mode as regards 
arrangement and construction. In Fig. 3 two 
straight tubular through lines ki and k2 are pro 
vided. In accordance with the invention, the 
hollow Space of each of the two straight con 
ductors may serve to accommodate therein es 
pecially insulated conductor lines. 

Fig. 4 shows a construction in which a con 
tinuous separate tube c3 is provided, while the 
tWO conductors l and m, Surrounding each other 
alternately represent cylindrical pieces insulated 
from and coaxially arranged to the tube k3. 

Figs. 5 and 6 Show arrangements, according 
to the invention, which show that the continuous 
interior hollow Spaces serve for receiving the 
separate inner conductor connecting the ap 
paratus 1 and O. 
In practical cases the lowest tube is directly 

connected to ground or a point of Zero radio fre 
quency potential (Fig. 5, point q), or across an im 
pedance (Fig. 6 designated by S) in accordance 
With the invention. The length of the lowest 
Section may be chosen equal to a quarter wave 
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2 
length. In the figures the “ground' is repre 
sented as metal plate t. 
At the other end a metallic body, for instance, 

in the form of the metal plate M is provided 
in accordance with the invention. The appara 
tus o is thus shielded against the antenna field. 

Fig. 6 shows in particular an arrangement, ac 
cording to the invention, in which two linear an 
tennas are arranged and situated above each 
other in the same vertical plane. The lower an 
tenna, corresponds exactly with the hitherto de 
Scribed arrangement and shows the metallic end 
plates. The feeding takes place through the high 
frequency transformer i1. The hollow space ic 
contains a further high frequency energy line ly 
fed at the bottom through the high frequency 
transformer is and terminating at the top into a 
second linear antenna, U having any desired 
shape. In the arrangement, according to the 
invention, the lower and upper antenna, are ef 
fectively decoupled. This degree of decoupling 
can be increased if the upper metal body is given 
a large surface. According to the invention, by 
means of Such an antenna, two waves differing 
from each other naay be sent out or received. 

Furthermore, in accordance with the inven 
tion, one of the tWO antennas may radiate, for 
instance, through transformer i1 into the lower 
antenna, and reception may be had by means 
of high frequency transformer i2 and the upper 
antenna. 

Furthermore, in accordance with the inven 
tion, the upper antenna inay also enclose an 
interior space, and may terminate at its upper 
end into a third antenna. In this case the 
lowest antenna must enclose two hollow Spaces, 
according to Fig. 3. 
We claim: 
1. An antenna, comprising a plurality of hol 

OW tubular aerial elements arranged end to end 
Substantially in a straight line, a two-conductor 
transmission line for enabling in-phase excita 
tion of each of said aerial elements, one con 
ductor of said transmission ine comprising a 
hollow tube extending within the hollow spaces 
of said aerial eleinents and throughout the length 
of Said antenna, a source of high frequency en 
ergy connected to said two-conductor transmis 
sion line, another line extending within and 
throughout the length of said Oile conductor and 
insulated therefroin, utilization apparatus at One 
end of said last line, and a source of energy at 
the other end of said iast line. 

2. An antenna, comprising several hollow tu 
bular aerial elements ariranged end to end Sub 
stantially in a straight line, a two-conductor 
transmission line within said elements, each of 
the conductors of said line connected to alter 
nate elements, one of said conductors compris 
ing a hollow tube and extending throughout the 
length of said antenna, and a transmission line 
Within said tube and insulated therefrom. 

3. An antenna, comprising several hollow tu 
bular aerial elements arranged end to end Sub 
stantially in a straight line, a tWorconductor 

2,158,876 
transmission line within said elements, each of 
the conductors of said line connected to alter 
nate elements, one of said conductorS compris 
ing a hollow tube and extending throughout the 
length of said antenna, a Source of high fre 
quency energy connected to said tWO-conductor 
transmission line, another line extending with 
in and throughout the length of Said one con 
ductor and insulated therefrom, utilization ap 
paratus at One end of Said last line, and a source 
of energy at the other end of said last line. 

4. An antenna, comprising several hollow tu 
bular aerial elements arranged end to end Sub 
stantially in a straight line, a two-conductor 
transmission line within Said elements, each of 
the conductors of said line connected to alter 
nate elements, one of Said conductors compris 
ing a hollow tube and extending throughout the 
length of said antenna, a Source of high fre 
quency energy connected to said two-conductor 
transmission line, another line extending with 
in and throughout the length of said one con 
ductor and insulated therefronn, a source of en 
ergy at One end of said last line and another 
antenna at the other end of said last line ex 
tending in the same general direction as said 
first antenna, but resonant to a frequency dif 
ferent fro(i) said first antenna. 

5. An antenna, comprising several hollow tu 
bular aerial elements arranged end to end Sub 
stantially in a straight line, a two coinductor 
transmission line Within said elements, each of 
the conductors of said line connected to alter 
nate elements, each of said conductors compris 
ing a hollow tube extending throughout the 
length of said antenna, a source of high fire 
quency energy connected to said two conductor 
transmission line, another transmission line ex 
tending within and throughout the length of said 
hollow tubes and insulated therefron, utiliza 
tion apparatus at one end of said last mentioned 
line and a Source of energy at the other end of 
Said last mentioned line. 

6. An antenna comprising several hollow tu 
bular aerial elements arranged end to end Sub 
stantially in a straight line, a tWO conductor 
transmission line within said elements, each 
of the conductors of said line connected to al 
ternate elementS, one of said conductors con 
prising a hollow tube and extending throughout 
the length of said antenna, a source of high fre 
quency energy connected to said two conductor 
transmission line, another line extending within 
and throughout the length of said one conductor 
and insulated therefrom, a source of energy at 
One end of said last line, another antenna, at 
the other end of said last line extending in the 
same general direction as said first antenna, but 
resonant to a frequency different from said an 
tenna, and a metallic plate between said an 
tennas, said plate being connected to the upper 
most end of Said hollow tube. 
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