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10 Claims. 

It is well known to obtain directional e?ects 
in aerial systems by providing at the end of an 
aerial conductor system a terminating resistance 
which is equal to the surge impedance of said 
system so that the current in the system is in mitter T by a receiver. > - 5; 
one direction only. Aerial systems of this kind Known aerial systems of the kind referred to: 
are well known and in general fall into one or and of which the above three known. systemsv 
other of two classes, namely, that in which the are examples, su?'er from the defect that there 
conductor system is essentially of the single is a considerable loss of energy in the terminat-' 
conductor type and is earthed at the far end ing ohmic resistance. This defect is serious 10 
through a resistance equal to the surge imped- both in the case of transmission and in the case 
ance and that in which the conductor system is of reception and the present invention seeks to 
essentially of the two conductor type, the two overcome this defect by eliminating the ohmic 
conductors being connected together at the far resistance in question. > 
‘end through a resistance equal to the surge im- According to this invention an aerial system 15; 
pedance. In either class the aerial system may comprises two conductor systems arranged close 
consist of the conductor system alone or the said together so as to be tightly radiation coupled, 
conductor system may be provided at suitable one of said systems ‘being directly earthed of 
intervals, with short, usually transverse radiators short circuited at the far end and the other be 
in respect of which it acts as a feeder system. ing left open circuited at the far end, and means 20 
Three typical known aerial systemsof the kind are provided for building up 0n Said Conductor 

in question will now be described and, with ref- systems stationarywaves of the same amplitude 
erence to Figures 1, 2 and 3 of the accompanying but with a mutual phase displacement of 90°. 
drawing, the manner in which these systems The easiest way to appreciatethe underlying 

may be modi?ed to be in accordance with this theory of the vinvention is to consider whatv is invention will be described with reference to probably the simplest embodiment thereof, Figures 1A, 2A and 3A of the drawing, Figure namely the case (not illustrated) where there 

lA showing the antenna of Figure 1 modi?ed are two simple parallel straight wires run closely 
according to the invention and similarly with adjacent to one another, one being directly 

respect to Figures 2A and 3A. In the ?rst of earthed at the far end and the other-being left these systems, Which is illustrated by Figure 1, vopen at the far end. The wires are energized I 

there is employed simply a Single Wire W1 which, at the near ends by currents of the same ampli-‘ 
in the case of a transmitter aerial, is energized tud'e but in phase quadrature_ There W111 be a‘, 
at one end by a transmitter T and is earthed at current node at the far, end of one Wire and a 
the other through a resistance R equal to the current anti-node at the ‘far end of the other. 351 

siiirge1 ht?pedgnce. This1 iivire1 W1 starts 35f Shawl? The current I1 at the end of the earthed con 
a ai eaovegroun eve,sopesup or a - - p 
its length to a point H of maximum height, and dilctor is gwen by the eXp-ressmn 
then slopes down to a little above ground level I _I 005 s-in t ~ 
at its earthed end. In the second of these sys- ‘_ )t . w ‘7 $9’ 
tems-which is illustrated by Figure 2 two simi- - ~ " - ' 
lar wires W1, We are employed, these wires be- glége?i‘e lesngle wave length and x the distance 
ing arranged. so that, in plan view, they together The current I2 at the end of the Open com 
embrace a diamond shape except for the acute ductor is given by - ‘ v > ‘ 
angled ends. The transmitter T is connected . Y . 45, 

between the wires at one end i. e. at one acute 12:1 sin cos wt 4 I 
angled end of the diamond, and a resistance R 1 
equal to the surge impedance is connected be‘ Since the conductors are in close proximity 
tween the wires at the other end of the diamond. and thus tightly coupled by radiation, the re_ 
In the third of these Systems’ illustrated by sult'ant effect ‘is equivalent to that of a single 50 
Figure 3, two Straight, closely adjacent parallel conductor fed with the algebraic sum of the two 
WireS W1. W2, are provided With Suitably Spaced currents I1 and I2. In other words, the result 
short transverse radiators D1, Dc, those (D1) am current In may be written in the form ' 
connected to one wire (W1) projecting to one ‘ _‘ 2 ' ‘ 

side and those (D2) connected to the other (W2) 13:] Bin [_’):_$+mt] ~ 55 
projecting to the other. Each radiator wire D1 . I 
connected to one wire W1 is opposite to and in The ?rst of the three known systems (that'of' 
the same straight'line with a radiator wire D2 Figure 1), hereinbefore described, may be modi 
connected to We. The transmitter T is con- ?ed as shown in Figure 1A to be in accordance 
nected between the wires W1, W2, at one end with this invention by dispensing with the earth- 86 

(Cl. 250-11) 
and a resistance R, equal to the surge- impedance’ 
is connected between the wires at the other end. 
Any of the systems of Figures 1, 2 and 3 may 
be used for reception by replacing the trans 



2 
ing resistance R of Figure 1 (leaving the wire 
W1 open at the far end) and providing a second, 

- similar, conductor W1’ closely adjacent the ?rst 
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conductor, and directly earthed at the far end. 
Both conductors are energized, in the case of;a - 
transmitter, at their near end by currents of 
the same amplitude but in phase quadr‘at‘ure/ 
This energization is represented by two circles 
representing transmitters T1, T2 though in prac-' 
tice, of course, there would probably be only one 
transmitter giving the required two quadrature 
outputs. ' 

The second of the three known systems here 
inbefore described (that of Figure 2) may be as 
shown in Figure 2A modi?ed to be in accord 
ance with this invention by dispensing with the 
resistance R between the two wires at one end 
of the diamond and providing another diamond 
arrangement of two wires W1’, W2’, adjacent the 
?rst wires W1 and W2 and similar thereto‘ except 
that the two wires W1’, W2’ of the second dia 
mond are directly connected together at the end 
where the Wires W1, W2 of the first diamond are 
left open. The two diamond arrangements are 
energized at their near ends by currents of the 
same amplitude but in phase quadrature. 
The third of the three known systems herein 

before described (that of Figure 3) may be modi 
?ed as shown in Figure 3A to be in accordance 
with this invention by dispensing with the re 
sistance R at the ends of the two wires and pro 
viding a second two wire feeder and associated 
radiator system closely adjacent the ?rst. The 
second system is marked with the same refer 
ences as the ?rst with prime marks af'ixed there 
to. The two two-wire feeder and associated 
radiator systems are alike except that, in the 
second system the two wires of the feeder are 
directly connected together at the far end while 
the radiators thereof are arranged to come mid 
way between the radiators of the ?rst system. 
The two systems are fed in phase quadrature by 
currents of the same amplitude. ' 
Any of the embodiments of this invention may 

be used for reception. In the case of a trans 
mitter both systems in any embodiment may be 
energized from the same source via any suitable 
amplitude and phase determining circuits as 
known per se, while, in the case of reception, the 
desired conditions can be realized by suitable 
coupling of the two systems to av common re 
ceiver. ' 

Having now particularly described and ascer 
tained the nature of my said invention and in 
what manner the same is to be performed, I de 
clare that what I claim is: 

1. An aerial system comprising two conductor 
systems arranged close together so as to be tight 
ly radiation coupled, one of said systems being 
directly earthed‘ at the far end and the other 
being left open circuitedat the ‘far end, and 
means for building up on said conductor systems 
stationary waves of the same amplitude but with 
a mutual phase displacement of 90°. -‘ 

2. An aerial system comprising two conductor 
systems arranged close together so a sto be tight 
ly radiation coupled, one of said systems being 
short circuited at the far end and the other being 
left open circuited at the far end, and means 
for building up on said conductor systems sta 
tionary waves of the same amplitude but with a 
mutual phase displacement of 90°. 

2,207,504 
3. A system as claimed in claim 1 wherein 

there are two simple parallel straight wires run 
closely adjacent to one another, one being di 
rectly earthed at the far end and the other be 
‘ing left open at the far end. 

4. A system as claimed in claim 1 wherein each 
conductor system comprises a wire which starts 
at a little above ground level, slopes up for half 
its length to a point of maximum height, and 
then slopes down to a little above ground level. 

5. A system as claimed in claim 2 wherein each 
‘conductor system comprises two similar wires so 
arranged as, in plan view, to lie along the out 
line of a diamond shape. 

6. A system as claimed in claim 2 wherein each 
conductor system comprises two straight, closely 
adjacent parallel wires provided with suitably 
spaced short transverse radiators, those con 
nected to one wire projecting to one side and 
those connected to the other projecting to the 
other, each radiator connected to one wire be 
ingopposite and in the same straight line with 
one connected to the other. 

7. An aerial system comprising a pair of 
parallel straight wires closely adjacent one an 
other, whereby said wires are tightly radiation 
coupled, means connected to one end of said 
wires for energizing said wires with stationary 
waves of the same amplitude but with a mutual 
phase displacement of 90", one of said wires be 
ing earthed at its other end. 

8. An aerial system comprising a pair of 
parallel wires arranged in a vertical half dia 
mond, said wires being closely adjacent one an 
other, whereby said wires are tightly radiation 
coupled, means connected to one end of said 
wires for energizing said wires with stationary 
waves of the same amplitude but with a mutual 
phase displacement of 90°, one of said wires be 
ing earthed at its other end. 

9. An aerial system comprising a pair of con 
ductor systems arranged in a horizontal plane 
with their ends adjacent and their mid points 
separated, whereby a rhombic plan is formed, 
each of said conductor systems comprising a pair 
of closely adjacent parallel wires, means con~ 
nected to one end of said wires for energizing the 
wires of each conductor system with stationary 
waves of the same amplitude, the energy in one 
wire of each conductor system having a phase 
displacement of 90° from the energy in the other 
wire, one wire of one conductor system being 
connected to a wire of the other system carrying 
energy of the same phase. 

10. An aerial system comprising a pair of con 
ductor systems arranged in a horizontal plane 
with their ends adjacent and their mid points 
separated, whereby a horizontal diamond an 
tenna is formed, each of said conductor sys 
tems comprising a pair of so‘closely adjacent 
parallelrwires that said wires are tightly radia 
tion coupled, means connected to one end of said 
wires for energizing the wires of each con 
ductor system with stationary waves of the same 
amplitude, the energy in one wire of each con 
ductor system having a phase displacement of 
90° from the energy in the other wire, one wire 
of one conductor system being connected to a 
wire of the other system carrying energy of the 
same phase. __ 
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