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For transmitting and receiving high-fre 

quency waves antennas are known which as 
compared with the customary short Wave all 
tennas operate with travelling waves. These 
antennas ordinarily consist of one or several 
conductors connected at one side to the trans 
mitter or receiver and whose free ends are either 
connected to each other or to the ground acroSS 
an end resistor, which is equal to the Wave re 
sistance of the antennas. The energy Coming 
from the transmitter is then in part radiated 
along the antenna conductor and the remaining 
part is consumed in the end resistor. These an 
tennas have the disadvantage that a Substantial 
part of the energy conducted thereto is destroyed 
in the terminal resistOr, 
This disadvantage is overcome in accordance 

with the invention in that the antenna is cou 
pled at both ends to the transmitter or receiver 
instead of being connected thereto at one end 
only. In this case no terminal resistor is re 
quired since the energy appearing at the ends 
of the antenna is again passed to the input. 
The transmitter need then supply only the ra 
diated part of the energy so that the efficiency 
of the arrangement will thereby be greatly in 
creased. 
The present invention will be clearly under 

stood by reference to the following detailed de 
scription which is accompanied by a drawing 
which shows diagrammatically an embodiment 
of the invention. 
The figure shows a rhombic antenna compris 

ing the two bent conductors and 2 connected 
at one end to the transmitter 5 across a connec 
tion line 3 and coupling arrangement 4. Instead 
of connecting to each other across a terminal 
resistor in the manner known in the prior art, 
the other two ends of the antennas have, in ac 
cordance with the invention, likewise an energy 
line 6 connected thereto by means of which the 
non-radiated part of the energy is again re 
turned to the coupling arrangement 4 and hence, 
also, to the input of the antenna. The energy 
must be returned in such a manner that this re 
turned energy and the energy coming from the 
transmitter have the same phase and the same 
amplitudes. The phase equality can be provided 
either by a suitable choice of the length of the 
line 6, or by a phase shifting device 7 while the 
amplitude is controlled for instance by trans 
formation in the transformer 8. Additionally, 
arrangements 9 serving for adjustment of the 
amplitude and phase may also be placed in the 
line 3. The proportion between the amplitude 
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of the returned wave and the amplitude of the 
primary wave may also be attained by adjust 
ment of the coupling arrangement 4. Care must 
be taken that matching exists at all places of 
the entire arrangement. 
Aside from the gain in energy the described 

arrangement has the further advantage that the 
proportions between the currents on the anten 
na, can be adjusted to in any desired manner and 
that thereby much more favorable conditions 
of radiation can be achieved. 
The return line 6 need not necessarily be cou 

pled directly as shown but any number of in 
termediate organs or transformers may be em 
ployed. The entire antenna, can be matched 
With the energy line O likewise by adjusting the 
coupling of the transformer 4. 
I claim: 
1. A rhombic antenna, comprising a pair of 

conductors having their ends adjacent and the 
midpoints separated, a transmission line, means 
for coupling said line to said antenna at one 
pair of adjacent ends whereby travelling waves 
are set up in said antenna, a second transmis 
sion line connected to the other pair of adjacent 
ends and means for coupling said second line 
to said first mentioned means. 

2. A rhombic antenna comprising a pair of 
conductors having their ends adjacent and the 
midpoints separated, a transmission line, means 
for coupling said line to said antenna, at one pair 
of adjacent ends, a second transmission line con 
nected to the other pair of adjacent ends, means 
for coupling said second line to said first men 
tioned means and means for adjusting the phase 
relationship between the currents in said second 
transmission line and said first mentioned 
leaS. 

3. In combination, a travelling wave antenna, 
means for energizing said antenna, connected to 
One end thereof and means connected to the 
other end of said antenna for preventing reflec 
tion of energy from said end, said means com 
prising a transmission line connected to said 
other end and coupled to said first mentioned 
means whereby energy arriving at said other 
end is reapplied to said antenna at said one end. 

4. A rhombic antenna comprising a pair of 
Conductors having their ends adjacent and the 
midpoints separated, a transmission line, means 
for coupling said line to one pair of adjacent 
ends, a second transmission line connected to. 
the other pair of adjacent ends, means for cou 
pling said second line to Said first line and means 
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for adjusting the phase and amplitude of the 
currents in Said Second line. 

5. A travelling wave antenna, having a length 
at least as long as the length of the Operating 
wave, said antenna, having an axis arranged 
along the line of a desired direction of commu 
nication, a first transmission line, means for 
coupling said transmission line to said antenna. 
at its remote end with reference to Said direction 
line, a second transmission line coupled to Said 
antenna, at its other end and means for coupling 
said second transmission line to said first men 
tioned means. 

6. A rhombic antenna, comprising a pair of 
conductors having their ends adjacent and the 
midpoints separated, means for energizing Said 
antenna, connected to one pair of adjacent ends, 
a transmission line connected to the Other pair 
of adjacent ends for feeding energy from Said 
second pair of ends back into said first pair of 
ends, and means for adjusting the phase and 
amplitude of currents in said transmission line. 

7. In combination, a travelling Wave antenna, 
means for energizing said antenna connected to 
one end thereof and means connected to the 
other end of said antenna for preventing reflec 
tion of energy from Said end, Said means Con 
prising a transmission line connected to Said 
Other end and coupled to said first mentioned 
means whereby energy arriving at Said other 
end is reapplied to said antenna at Said one end 
and means for adjusting the phase of Said reap 
plied energy. 
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8. A travelling wave antenna having a length 

at least as long as the length of the operating 
wave, said antenna, having an axis arranged 
along the line of a desired direction of commu 
nication, a first transmission line, means for 
coupling said transmission line to Said antenna, 
at its remote end with reference to said direc 
tion line, a second transmission line coupled to 
said antenna at its other end, means for COU 
pling said second transmission line to said first 
mentioned means and means for adjusting the 
phaSe Of the currentS in said Second transmis 
Sion line. 

9. In combination, a travelling wave antenna, 
means for energizing said antenna connected 
thereto at one point, means connected to Said 
antenna at another point remote from said. One 
point for receiving energy arriving thereat and 
means for reapplying said energy to Said anten 
na, at said one point in phase with the energy 
applied thereto from said energizing means. 

10. In combination. With an antenna chara,c- 
terized in that wave energy is applied thereto 
at One point and continuously progreSSes to an 
Other point on said antenna, of means coupled to 
said other point for receiving energy arriving 
thereat and means for reapplying said received 
energy to said antenna at said one point with a 
predetermined phase and amplitude. 

WILHELMI MOSER. 


