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5 Claims. 
This invention is a division of our Copending 

application Serial No. 393,794, filed September 19, 
1929, and relates to antenna Systems for trans 
mitting and receiving wireless signals. More par 
ticularly, the invention provides an arrangement 
in which a pure directional effect is obtained by 
means of an aerial system utilizing a plurality of 
aerials or radiators. 
According to the invention the height of these 

aerials is substantially equal to or an odd multi 
ple of the half wave length of the oscillations to 
be transmitted or received, and the Said aerials 
are energized such that the operative direction is 
at right angles to the plane in which the aerials 
are located. 
In the preferred embodiment an arrangement 

is provided in which the spacing of the aerials is 
a half wave length and each aerial is connected 
to one of two feeders present Such that the en 
ergy in all the aerials is in phase. As an alterna 
tive, four feeders are provided and each aerial 
is conected to two feeders Such that the energy 
in all the aerials is in phase. An arrangement 
may be provided in which the spacing of the 
aerials is a half Wave length and the aerials, 
which are alternately coupled in opposition, are 
connected to two central feeders. Alternatively, 
the spacing of the aerials may be an odd multiple 
of the half wavelength and a single feeder is con 
nected to all the aerials such that the energy in 
all the aerials is in phase. 
The invention will be more clearly understood 

by reference to the accompanying drawing, in 
which Figures 1 to 7 inclusive show Some emi 
bodiments. 

Figure 1 shows an antenna, having two feeders 
2, 4 to which the aerials 6 are connected. The 
aerials are spaced One WaWe length apart So that 
they are in phase. This is necessary to secure 
a directional effect at right angles to the plane of 
the aerials and this is So in the case with all the 
aerial Systems claimed. 

Figure 2 shows an antenna, having likewise 
two feeders 2, 4. 

In this case the aerials 8 are spaced a half 
wave length apart and as shown in the drawing 
are each only connected to One of the two feeder's 
so as to ensure uniformity in phase. 
The arrangement shown in Figure 3, is iden 

tical with that of Figure 2 but for the Width of 
the aerial system which is reduced by the inter 
connection of coils O in the feeders such that 
the spacing of the radiators or aerials is still 
electrically a half Wave length. 

Figure 4 shows an improvement in the air 

(C. 250-1) 
rangement of Figure 3, the free ends of the aerials 
8 shown in Figure 3 being connected to two feed 
ers 4, 6 so that the radiation of energy from 
the feeders, if any, is balanced by the close proX 
imity of a forward and a backward lead. The 
pairs of feeders 4, 6 and 6, 6 are preferably 
placed close together or they may be separated 
by an even number of half Wave lengths to get 
proper radiation addition in a direction perpen 
dicular to their length. 

Referring to Figure 5, all the aerials are fed 
from one single feeder 8 and so are they in Fig 
ure 6 which shows the same antenna, construc 
tion, but for the spacing of the aerials being very 
Small So that in principle all the aerials are simul 
taneously in phase if their length is a half wave 
length. That is to say, by bending adjacent half 
wave lengths, the currents therein, upon which 
radiation depends, are made to flow in the same 
direction. As nevertheless the horizontal spacing 
is to be slightly taken account of, the length of 
the aerials Will practically be slightly Smaller. 

Referring to Figure 7, the aerials 20 are ar 
ranged on either side of two central feeders 22; 
in order to ensure uniformity in phase at a spac 
ing of a half Wave length, the aerials must be al 
ternately coupled in opposition to the feeders. 
We claim: 
1. A directive antenna. System comprising a two 

Wire transmission line, the wires of said line being 
parallel to each other and separated a distance 
equal to an odd multiple of half the length of the 
communication Wave, parallel radiators trans 
verse of said wires extending between said wires 
and connected thereto, said radiators being 
located Substantially one wave length apart 
whereby cophasal energization is effected therein. 

2. A directive antenna, System comprising a two 
Wire transmission line, the Wires of said line being 
parallel to each other and separated a distance 
equal to an Odd multiple of half the length of the 
communication Wave, parallel radiators trans 
verse of said Wires extending between said wires 
and connected thereto, said radiators being 
located Substantially One Wave length apart 
Whereby cophasal energization is effected therein, 
another similar antenna System located close to 
Said first antenna System so arranged that the 
corresponding Wires of both said transmission 
lines are in proximity to each other for the can 
cellation of radiation from the wires of both of 
said lines, the radiators of Said first antenna, 
System being located Substantially intermediate 
the radiators of Said Second antenna, System. 

3. A system in accordance with claim 2, char 
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2 2,031,065 
acterized in this, that the radiators of one an 
tenna are separated from the adjacent radiators 
of the other antenna, Substantially one half Wave 
length apart. 

4. A directive antenna system comprising a two 
wire transmission line, the wires of said line being 
parallel to each other and Separated a distance 
equal to One half the length of the communica 
tion Wave, parallel radiators transverse of Said 
Wires extending between said wires and con 
nected thereto, said radiators being located Sub 
stantially one Wave length apart whereby co 
phasal energization is effected therein, another 
Similar antenna, System located close to said first 
antenna system so arranged that the correspond 
ing Wires of both said transmission lines are in 
proximity to each other for the Cancellation of 
radiation from the wires of both said lines, the 
radiators of said first antenna system being 
located SubStantially intermediate the radiators 
of Said second antenna System with respect to a 

single plane, adjacent radiators being separated 
one half wave length apart. 

5. A directive antenna, System comprising a two 
wire transmission line, the wires of said line being 
parallel to each other and separated a distance 
equal to an odd multiple of half the length of 
the communication Wave, parallel radiators 
transverse of said wires extending between said 
wires and connected thereto, said radiators being 
located substantially one Wave length apart 
whereby cophasal energization is effected there 
in, another similar antenna, System parallel to 
said first antenna System and separated there 
from an even number of half Wave lengths, the 
radiators of said first antenna system being 
located substantially intermediate the radiators 
of said Second antenna, System. With respect to a 
single plane. 
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