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UNITED STATES PATENT OFFICE 
2,615,005 

TELEVISION ANTENNA 
Henry A. White, Ecktoia, Iyass, 

Application September 20, 1950, Sexia No. 85,861 
(CI, 250-33,57) 3 Cainas. 

This invention relates to short Wave and ultra, 
short Wave antenina arrangeets and more par 
ticularly to antennae of the type primarily used 
for the reception of television signals. 

in the transmission of television signals plane 
polarized waves are used, the plane of the polar 
ized Waves being regularly either a horizontal Of 
a vertical plane. However, attention must be 
paid to the fact that the plane of polarization 
at the reception point is not perfectly Wertical Or 
horizontal. Horizontally polarized Waves, for in 
stance, are reflected by the layers of the atmos 
phere and by the ground and therefore the plane 
of polarization at the reception point is usually 
inclined with respect to the horizontal at an 
angle varying from about ten to twenty-two de 
grees. The antenna, construction should there 
fore be so designed as to take full advantage of 
this fact. 

. . . . For the reception of television Signals, Inoiceover, 
antennae with Wide frequency band reception 
have to be used. Furthermore, the antenna sys 
ten must be so chosen that it has a flat imped 
ance versus frequency characteristic Over a broad 
range as seen when looking towards the an 
tenna, from the receive terminals. 
The object of the invention consists of pro 

viding an antenna, Systern of the type responsive 
to plane polarized radiant action Which meets 
the above mentioned conditions, while picking 
up a maximum of energy from the desired di 
rection. 
A further object of the invention consists in 

providing an antenna, which, in general, is of a 
simple construction, structurally more convenient 
and more inexpensive than the dipole type of 
antenna, in which the losses are however re 
duced to a rhinirlin. So that its efficiency re 
rains high. 
A further object of the invention consists of 

an antenna system of the above named type 
Which has directional characteristics, Such chair 
acteristics being necessary becauSe ultra short 
waves of the type used for transmitting televi 
Sion signals are reflected from objectS, Such as 
houses, trees, hills and the like, and therefore 
reflected Waves should be suppressed or attenu 
ated and polarized waves propagated. Within 
the plane of the polarization should be received. 
According to the invention the antenna, SyS 

ten essentially consists of a double deltoid or 
diamond shaped structure of bilateral and Cer 
tral symmetry with the feed line connected in 
the central point. The two deltoids of diamonds 
are connected at the center while the feed points 

2 
are located close to said center at two points 
preferably at a short distance from each other 
On both sides of the connection between the 
deltoids or diamonds. The currents at cor 
responding points of the deltoids or diamonds 
are therefore in phase with the radiation in the 
transmitting direction. Experiments have shown 
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that in this Way an antenna, of high efficiency 
With the above described characteristics may be 
obtained. 
A further and more detailed object of the in 

vention Will be apparent from the following de 
tailed specification. 
The invention is illustrated in the accompany 

ing dra Wings showing Several modes of applica 
tion of the invention. It is however to be under 
Stood that the Systems which have been illus 
trated diagrammatically are shown by Way of 
example only in order to explain the principle of 
the invention and the best modes of applying 
said principie. The examples shown do not in 
tend to give a complete survey of all the modifica 
tions by means of which the principle of the in 
Vention may be carried into effect. A departure 
from the examples illustrated in the drawings 
does therefore not necessarily involve a depar 
ture from the principle of the invention. 
In the drawings: 
Figure 1 is a perspective view of ain antenna, 

primarily designed for the reception of television 
signals; 

Figure 2 is a 
in Figure 1; 

Figure 3 is a diagram illustrating the construc 
tion of the antenna; 

Figures 4 to 8 are diagrams illustrating the 
various Ways in which the deltoid shaped an 
tennae are connected With each other and with 
the feed wires; 

Figure 4 illustrating the use of two separate 
deltoids; 

Figure 5 illustrating diagrammatically the con 
nection of two double deltoid antennae; 
Figure 6 illustrating the use of tWO stacked 

double deltoid antenna; 
Figure 7 illustrating a stacked double deltoid 

antenna. With a reflector, and 
Figure 8 illustrating a plurality of antennae 

with reflector in cooperation and Connected 
With the same feed lines. w 
The principle of the antenna, construction is 

best explained with reference to Figures 1 to 3, 
showing an antenna, construction with a reflector, 
but it must be emphasized that the antenna, is 
USable. With or without a reflector. 

plain view of the antenna shown 
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The antenna, as illustrated in Figures 1 to 3 
consists of a wire O or rod preferably of alumi 
num in the shape of a double deltoid. Each com 
ponent of the double deltoid is arranged in a 
vertical plane. Each single deltoid, as shown in 
Figure 3, formed by suitably bending the wire 
O, runs from a center O outwardly for a dis 

tance, which is equal to one-half of the Wave 
length 

2 

to a point A and from this point A to a point B 
the length A-B being equal to 

4. 

From the point B which is located on an axis of 
symmetry passing through the center O, the an 
tenna, wire runs through the point C which is 
again at a distance from point B equal to 

A 
4 

From the point C the wire runs back to the center 
point O but ends before reaching the point O at 
the point D the distance C-D being again 

N 
2 

The configuration is the same on the other side 
of the plane of symmetry which is indicated at 
X, Y. 
The angle between A-B and B-C is approxi 

mately ninty degrees. The angle between the 
two sides of the deltoid D-C and O-A and 
therefore also the angles O-A-B and B-C-D 
are dependent on the frequency which is to be 
received and which determines the wave length 
A for which the antenna is constructed. The ex 
ample shown in Figure 3 with an angle of forty 
degrees between the two Sides of the deltoid which 
converge on point O and with an angle of seventy 
degrees between O-A and the axis of symmetry 
X, Y is an example for a definite frequency. 

It will be noted that the end D of the antenna, 
Wire or rod which is close to the center O in one 
of the two deltoids faces the point E of the sec 
Ond deltoid and that the two points E, D are lo 
cated on a straight line which passes the center 
O. This line E-D therefore crosses the line 
A-O and the corresponding section of the other 
deltoid runs from the point O to the left in Fig 
lure 3. This is one of the main features of the 
double deltoid construction. These points D and 
E are those points at which the feed wires of the 
receiver are connected with the antenna. Across 
these points an impedance is developed which 
must be matched with the surge impedance of 
the feed line to obtain the best results. 
From Figure 2 it Will be seen that the two 

deltoids on both sides of the plane of symmetry 
are not co-planar but that the vertical plane of 
each deltoid is inclined towards the vertical plane 
Z-Z, which is at right angles to the plane of 
Symmetry X-Y. The angle a may vary accord 
ing to conditions between ten and twenty-two 
degrees. 
AS has already been explained an antenna of 

this type has directional characteristics. Ultra 
short Waves of the type used for transmitting 
television signals are reflected from objects to 
be found in the vicinity of the antenna and should 
be Suppressed or attenuated. These reflected 
Waves have no definite plane of polarization. On 
the other hand, the polarized waves on account 
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4. 
of reflection on the ground or on the layers of 
the atmosphere has a certain angle varying from 
ten to twenty-two degree from the theoretical 
plane of polarization. It has been found by actual 
tests that the above mentioned angle at which 
the deltoids are set allows to take advantage of 
this fact. 
The construction of the antenna, when pro 

vided with a reflector is seen from Figures 1 and 2. 
The double deltoid antenna formed by the wire 
Or rod O is mounted on an insulated plate 2 
which holds that portion of the wire O which 
Connects the two deltoids by means of a suitable 
channel piece 3 fixed on the insulated plate by 
means of Screws or rivets 4. The two free ends 
of the wire or rod O corresponding to the points 
D and E in the diagram (Figure 3) are held by 
means of bolts 5, 6 on the said insulated plate. 
These bolts form terminal posts which are con 
nected with the feed wires (not shown in Fig 
lure ). 
TWO further bolts 7, 8 With Suitable heads 

are located near the channel airn 3 and Wire or 
rod O. On both sides of these elements, the dis 
tance between said bolts 7, 8 and the wire or 
rod to being So Small that the bolt heads may 
Serve as lightning arresters or may serve for 
carrying off static charges which may have ac 
cumulated on the wire. The bolts must be 
grounded for the purpose described in a manner 
which is described below. 
The reflector is generally indicated at 20 and 

ConsistS of Wires 2, 22 each of which is bent in 
the shape of a deltoid, a shape which conforms 
itself to the shape of the antenna. Substantially 
the size and configuration of the deltoid forming 
the reflector are the same as that of the deltoids 
forming the antenna wire. However, the deltoids 
forming part of the reflector need not be closed 
as the Wires 21, 22 may be held between two con 
ducting aluminum plates 25, 26 by means of tu 
bular or half cylindrical half sleeves which pro 
ject from the plate 25 and which serve as holders 
for the ends of the said wires 2 f, 22. The alumi 
num plates 25, 26 together with the wires 2, 22 
therefore form a single grounded reflector 
System. 
The insulating plate 2 and the plate assem 

bly consisting of the two plates 25, 26 are joined 
by a Spacer bar 30 of a suitable length, properly 
Selected to Space the antenna, from the reflector. 
The Spacer bar 30 usually comprises a tube carry 
ing a U-bolt 32 by means of which it is joined 
to the mast 33. 
At the end of the tube two end plates 34 are 

provided which are screwed or riveted to the two 
plates 2 and 25. The bolts 7, 8 which pass 
through the insulated plate 2 also pass through 
the two end plates 34 and are fixed in the said 
end plates of the Spacer tube 30. As the spacer 
bar 30 and its end plates 34 may be grounded by 
means of the mast 33 the bolts f T, 8 are also 
held at ground potential. The grounding of the 
Spacerbar 30 also holds the plate assembly 25, 
26 of the reflector 20 at ground potential. 

Figures 4, 5 and 6 show modified forms of the 
antenna, wire. 
The antenna shown in Figure 4 illustrates a 

shape of the antenna wire in which two CO 
pletely closed deltoids with separate end points 
E, D are formed, the feed wires 49, 50 being 
joined to the said points at 5, 6 which also 
form the two end points of the deltoids. This 
type of antenna will function in a Ilanner Which 
is similar to the antenna above described. The 
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double deltoid consisting of two completely closed 
deltoids may be provided with a reflector and 
may otherwise be constructed in a manner which 
is closely similar to the construction shown in 
Figures 1 and 2. 
The modification shown in Figure 5 consists 

in two stacked antennae, each consisting of a 
double deltoid 39, 40 constructed exactly as de 
scribed with reference to Figures 1 to 3. The 
two feed wire connections 5, 35 and 6, 36 of the 
two double deltoid antennae are however joined 
by the common connections 49, 50 which are 
connected with the feed wires 5, 52 running to 
the receiving apparatus to be supplied With the 
radiated energy. The two antennae are there 
fore connected in parallel. They may be used 
either when arranged in parallel planes or When 
arranged in two planes inclined with respect to 
each other and they may be arranged for in 
stance for the reception of two different fre 
quencies radiated from different stations. 
In the arrangement illustrated in Figure 6 each 

antenna consists of two double deltoid antenna, 
systems 4, 42 and 43, 44 respectively, as shown, 
the feeding points 45, 46 and 55, 56, and the feed 
ing points 47, 48 and 57, 58 of which are joined by 
system feed connections 53, 54 and 59, 6 respec 
tively, and these latter connections being joined 
by connections joining the two systems 6, 68. 
The feed Wires 60, 62 leading to the receiver, are 
then joined to the last named connections join 
ing the Systems. 
Again, as in the case already mentioned be 

fore, the two systems may be arranged for re 
ception for different stations or channels. The 
antenna, may be started for increased gain. 
In the arrangement illustrated in Figure 7 a. 

System of horizontally Set antenna, 39, 40 simi 
lar to the system shown in Figure 5 is provided 
With a single reflector 66, the two double deltoids 
being arranged and constructed for the recep 
tion of different frequencies and different chan 
nels. The double deltoid 39 is located at a dis 
tance 

N 
4. 

from the reflector (this distance corresponding 
to the distance d in Figure 2), N being the Wave 
length of one channel for which the antenna is 
constructed. The double antenna deltoid 40 is 
located at a distance d equal to 

A. 
4 

from the reflector X being the Wave length of 
another channel. When the antennae 39 and 40 
are of the same dimensions, the receiver feed 
lines 5, 52 are best connected either with feeding 
points 5, 6 or with feeding points 35, 36. How 
ever when the two antennae are arranged for 
different frequencies and are of different dimen 
sions, the receiver feed line is connected to inter 
mediate points 63, 64 on the two System connect 
ing lines 49, 50, the distance 6-63, 5-64, be 
ing proportional to 

& 
4 

while the distance 63-36; 64-35 is proportional 
to 

N 
4 

In this Way the desired frequencies Will be built 
up with maximum efficiency. 
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6 
The connections in all other respects are the 

same as those already described. 
In the antenna, arrangement which is illus 

trated in Figure 8 each double deltoid antenna, 
9, 80 of the two systems has a separate reflector 

64, 65 arranged at a distanced from its antenna. 
Which is proportional to a fraction of the Wave 
length on which the antenna, receives. The two 
double deltoid antennae 79, 80 are again joined 
by System connection lines 8, 82, joining the 
end terminals 75, 76 and 85, 86 of the deltoids. 
The feed wires 5, 52 of the receiver are joined 
to these connection lines. The spacing bars, 
72 are both held on the mast 33 and are support 
ing the antenna and reflector System. The two 
Systeins may be arranged at different heights 
and at different angles with respect to a vertical 
plane for the reception of different transmitter 
Stations. 
AS a matter of course also the systems shown 

in Figure 6 may be provided with reflectors and 
other combinations of stacked antennae will be 
possible Without departing from the principle 
Which has been explained. 

It Will also be clear that minor and unessen 
tial changes in the construction are not to be 
considered as a departure from the principle of 
the invention which is defined in the annexed 
claims. 

Having described the invention, what is claimed 
aS new is: 

1. An antenna array for the reception of tele 
Vision Signals comprising a single, bent antenna, 
Wire Structure shaped to form substantially two 
deltoids arranged Syrametrically with respect to 
a plane of Symmetry passing between said del 
toids and also with respect to a plane bisecting 
the two deltoids, the two deltoids being joined 
at a connnon apex, located at the intersection of 
the aforesaid planes of Symmetry, at which point 
EWO Cf the longer sides of the two deltoids are 
aligned and joined, the two ends of the Wire 
running along the two deltoids being located near 
the common apex at a distance therefrom on the 
two other and longer sides of the deltoids. 

2. An antenna, array for the reception of tele 
vision signals comprising an antenna, wire struc 
ture shaped to form substantially two deltoids 
arranged symmetrically with respect to a plane 
of symmetry passing between said deltoids and 
also with respect to a plane bisecting the two 
deltoids, the two deltoids having two longer sides 
Substantially equal to One half of the Wave length 
of the radiation to be received, and two shorter 
sides Substantially equal to one fourth of the 
wave length of the radiation to be received, two 
longer deltoid sides located on different sides of 
the plane of symmetry bisecting the two deltoids 
being joined, and the other two longer sides hav 
ing end point located on opposite sides of the 
line of junction between the two first mentioned 
longer deltoid sides near the same, a line paSS 
ing said end points intersecting the aforesaid 
junction line in the planes of Symmetry. 

3. An antenna, array for the reception of tele 
vision signals, comprising a single bent antenna, 
Wire running substantially along the configura 
tion of two deltoids arranged symmetrically with 
respect to a plane passing between the deltoids 
and with respect to a plane bisecting the deltoids, 
Said deltoids having a common apex at the in 
tersection of the two planes of symmetry, the 
single antenna, wire passing from one deltoid to 
the other along the two longer sides of the del 
toids which are aligned on both sides of the com 
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mon apex and a reflector arranged in a plane 
and consisting of a bent wire having Substantially 
the shape of two deltoids joined at a common 
apex the longer sides of the two deltoids being 
aligned and said deltoids being arranged sub 
Stantially Symmetrically with respect to a plane 
of Symmetry passing between the deltoids and 
with respect to a plane of symmetry bisecting the 
Said deltoids. 

4. An antenna, array for the reception of tele 
vision Signals comprising a single bent antenna, 
wire having substantially the shape of two del 
toids arranged symmetrically with respect to a 
plane passing between the deltoids and with re 
spect to a plane bisecting the deltoids, said del 
toids having a common apex located at the inter 
section of the two planes of symmetry and be 
ing joined by a single connection between two 
longer aligned sides located on opposite sides 
of the last named plane of symmetry, an in 
sulated carrier plate holding said connection be 
tween the two longer sides near the plane of 
symmetry passing between the deltoids, said bent 
antenna, wire having end points fixed on Said 
insulating plate and arranged on the two other 
longer sides of the deltoid in immediate vicinity 
of the apex, terminal posts for holding Said Wire 
end points and feed wires leading to the recep 
tion apparatus conllected with said terminal 
postS. 

5. An antenna, array as claimed in claim 4, 
having in addition grounded bolts on Said in 
sulated plates arranged in immediate vicinity 
of said connection between the deltoids and Sub 
stantially in the plane of symmetry passing be 
tween the deltoids, said grounded bolts being 
means for carrying off static charges. 

6. An antenna, array comprising a plurality of 
antenna wires as claimed in claim 1, and in addi 
tion apparatus feed lines and distribution lines 
running from the same points of the feed lines 
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in parallel connections to the free end points of 
the two longer sides of the deltoids. 

7. An antenna, array comprising a plurality 
of antenna, wires arranged and bent to form an 
tenna, Systems as claimed in claim 1, said an 
tenna, Systems being arranged with their planes 
of Symmetry passing between the deltoids at an 
angle with respect to each other, parallel dis 
tribution lines joining the free end points of the 
antenna, wires of two antennae, and feed lines 
connected with the center points of Said distribu 
tion lines. 

8. An antenna, array comprising a group of 
antennae with bent single antenna, wires as 
claimed in claim 1, antenna, wire System distribu 
tion lines joining the free end points of the two 
antenna Systems, a further group of antennae 
with bent single wires, with antenna, wire sys 
tems distribution lines joining the free end points 
of two antenna, systems, main distribution lines 
joining the centers of the aforesaid antenna, wire 
system distribution lines of the two groupS and 
feed lines connected with the centers of the main 
distribution lines. 

HENRY A. WHITE. 
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