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This invention relates to radio reception and 
transmission, and particularly to an antenna, ar 
ray suitable for both omnidirectional transmission 
and reception to and from nearby points, and uni 
directional transmission and reception to and 
from distant points. 
Radio antenna, arrays now in common use are 

designed primarily for transmission and reception 
to and from distant points and are usually in the 
form of a series of parallel horizontal or vertical 
elements of equal length, one being the driven 
element to which the transmission line leading 
to the radio receiver or transmitter is attached, 
and the others being parasitic or driven elements 
employed to beam the transmission or reception 
in a single direction. Such antennas do not pro 
vide for omnidirectional transmission and re 
ception, and if they are to be employed for trans 
mission or reception to and from stations located 
in different directions, it is necessary that pro 
vision be made for rotating the entire array. This 
is particularly awkward for a horizontal array. 
Since the transmission line leading from antenna, 
to the radio receiver or transmitter is normally 
a double line, attached at two points to the an- ; 
tenna, it is clear that the rotation of the antenna, 
must be confined to relatively narrow limits to 
avoid twisting the transmission line around the 
antenna. Support. This is avoided in some in 
stances by the use of slip rings for making con 
tact between the antenna, and the transmission 
line, but the use of such slip rings involves pos 
sible loss of power and faulty operation. 

It is an object of this invention to provide an 
antenna array which permits both omnidirection 
all transmission and reception to and from local 
points as well as unidirectional transmission and 
reception to and from distant points. Further ob 
jects are to supply a vertical antenna of simple 
construction providing for full 360° rotation in 
either direction without twisting of the trans 
mission line, without the use of slip ring brushes 
or other moving devices; to avoid the necessity 
for running the transmission line to the top of the 
antenna in order to accomplish 
matching between the array and transmission line 
supplying energy; to simplify the construction of 
an efficient unidirectional antenna; and to pro 
vide other advantages as will be brought out be 
low. 

Briefly the antenna, array of this invention com 
prises a stationary vertical driven element having 
a height equal to at least two or any higher in 
tegral number of half-wavelengths, equipped with 
One or more parasitic elements of approximately 
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one-half wavelength in height located adjacent 
the top one-half wavelength section of the driven 
element, and a transmission line connected to the 
bottom half-wavelength section of said driven 
element. Means are also provided for rotating the 
parasitic elements about the stationary driven 
element. 
The invention will become clearer by reference 

to the attached drawing, in which driven element 
has a total height from its top to base insulator 

2 of any integral number of half wavelengths 
greater than . The length of element down 
to point 3 is one-half wavelength, and parasitic 
elements 4 and 5, located adjacent and parallel 
to this top section of element are also of one 

The length of ele 
ment below point 3 is equal to any integral num 
ber of half Wavelengths. Coaxial transmission 
line 6 is connected to the bottom one-half wave 
length section of element , across insulator 7 
which is located at one-fourth wavelength from 
base insulator 2. The parasitic elements 4 and 5 
are maintained in position by means of struts 8, 
connected to center supports 9 which are drilled 
so as to rotate freely about element . Supports 9 
are supported on fixed thrust bearings 0, which 
may be ball bearings if desired. The lower sup 
port 9 is equipped with gear which is driven 
by gear 2 attached to shaft 3. Shaft 3 is in 
turn driven by notor & through gears 5 and is 
supported by brackets f6. Elements , 4 and 5 
are made of metals which are good conductors, 
but the equipment touching them, except of course 
the transmission line, should be made of poorly 
conducting or insulating materials. 

In Operation, the antenna, is rotated to the de 
sired direction by means of motor 4, which is 
operated by conventional control means not 
shown, and the receiver or transmitter is con 
nected to the other end of transmission line 6 by 
conventional means not shown, and the reception 
or transmission is begun. Transmission line S, 
being connected to the bottom one-half wave sec 
tion of element at the one-fourth wavelength 
point, is matched in impedance by transformer 
action of element with a point 6' located at the 
middle of the top half wave section of element 
when the element is an integral number of half 
wavelengths in height. The impedance of ele 
ment at the one-fourth wavelength feed point 
where feed insulator is located is in the order of 
55 to 75 ohms, which is readily matched by the 
use of a suitable coaxial transnission, line. If a 
2-wire transmission line of 600-1200 ohms in 
pedance is employed, insulator is not used, and 
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one of the two feed wires is merely insulated from 
any contact with the antenna, and the other is 
connected to element at a point near its extreme 
lower end at which point its impedance is matched 
by that of element . The point of connection 
of the transmission line is determined by well 
known principles of radio. The lower portion of 
element f from base insulator 2 to point 3 radiates 
omnidirectionally as a simple vertical antenna. 
while the upper portion of element above point 
3, together with the parasitic elements 4 and 5 
radiates in a unidirectional manner as a result 
of the combined reflective action of one of the 
parasitic elements and the directive action of the 
other. 
As a specific example of an antenna of this 

invention an antenna suitable for use at a 28.6 
megacycle frequency (approximately 10 meters 
wavelength) was constructed. Element was 
made of Dural tubing assembled in Sections of ap 
proximately 14 inch diameter, the length of ele 
ment from point 2 to insulator 7 being 8.2 feet 
and the length of element above insulator 
being 41 feet. Elements 4 and 5 were made of 
A inch. Dural tubing approximately 15 feet in 
length. Thus the total length of element was 
approximately 1% wavelengths, and the length 
of elements 4 and 5 was approximately one-half 
wavelength. Struts 8 were made of hardwood, 

, the brackets connecting them to elements f, 4 
and 5 were made of insulating materials, and the 
remainder of the construction was Substantially 
as indicated in the drawing. Transmission line 
6 was a coaxial transmission line of approximately 
70 ohms impedance. The entire structure was 
mounted on the ground and supported by guy 
wires. Reflector element 4 was located approxi 
mately 4.8 feet from element and director ele 
ment 5 Was located at approximately 3 feet from 
element on the opposite side from element 4, the 
three elements , 4 and 5 lying in the same plane. 
The antenna, operated very satisfactorily for both 
local and distant reception and transmission. 

It is apparent that the above antenna, possesses 
many advantages over the conventional antennas 
now in use. For example, it eliminates the neces 
sity of running the feed line to the top of the 
antenna, which is desirably mounted at a con 
siderable height above ground or building top 
level. It eliminates the problem of matching the 
impedance of the transmission line to that of 
the mid-point of the conventional antenna, array, 
since this is automatically accomplished by the 
auto-transformer action of elements , 4 and 5. 
It eliminates all restrictions on the degree of ro 
tation of the directional array. It eliminates effi 
ciency loss and maintenance problems encoun 
tered in the use of slip rings and brushes in the 
conventional rotating beam antenna arrays. It 
eliminates the necessity of rotating a beam an 
tenna array for transmission or reception of near 
by signals. It eliminates the problem of element 
misalignment encountered in the use of horizon 
tal antenna, arrays due to sagging and other 

... causes. It eliminates the necessity for construc 
tion of large and heavy towers now used in hori 
Zontal conventional arrays. It eliminates the 
necessity for using thrust bearings and driving 
mechanisms heavy enough to support and ro 
state the conventional horizontal beam antennas. 
It simplifies problems of construction and dis 
mantling, and requires relatively small space. It 
may even be employed in lifeboats at sea. 
Many modifications of the above equipment 

may be used, The height of element f may be 
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4. 
one wavelength or three or more half wavelengths. 
Director element 5 need not be used, or additional 
parasitic elements such as an additional reflector 
element in addition to elements 4 and 5 may 
be employed, although the three element array 
shown is preferred. The distance between the 
elements is readily calculated from known for 
mulas and is generally between about one-tenth 
and two-tenths of a Wavelength. The array may 
be stationary, but is preferably rotatable. Rota 
tion may be accomplished by any means other 
than that shown, such as for example by means 
of a shaft located within element and coaxial 
therewith, and leading to a gear at or near the 
top of element whereby the parasitic elements 
are rotated. Other types of transmission lines 
may be used, whether coaxial or dual wire, al 
though coaxial line of about 55 to 75 ohms im 
pedance, connected acroSs an insulator at the 
lower one-quarter wavelength point as indicated 
is preferred. The antenna, may be designed for 
Other wavelengths than the 10 meter Wavelength 
of the specific example, the system being par 
ticularly suitable for wavelengths shorter than 
about 20 meters, i. e. frequencies greater than 
about 14 megacycles. Other materials of con 
struction may be employed although tubing made 
of light-weight metals of high conductivity, Such 
as Dural, aluminum and the like are preferred for 
both the driven and the parasitic elements. 
Other modifications of this invention which 

would occur to one skilled in the art may be made 
and these are to be considered within the scope 
of the invention as defined in the following claims. 

I claim. 
1. An antenna array which comprises a straight 

vertical driven element capable of radiation over 
a height one-half n, where L is the wave-length 
and n is an integer greater than 1, a parasitic 
element of height one-half L adjacent the top 
one-half L. Section of the said driven element and 
a transmission line connected to the botton one 
half I section of said driven element. 

2. An anterina array Which conprises a Straight 
5 vertical driven element capable of radiation over 
a height one-half mL where ... is the wave-length 
and 12- is an integer greater than 1, a parasitic 
reflector element of height one-half L. adjacent 
the top one-half L section of the said driven ele 
ment, a parasitic director eleinent of height one 
half L. adjacent, the top one-half L section of the 
said driven element and located on the Opposite 
Side froin the said reflector eiennant, arid ill the 
Sane plane as said driven eiement and Said re 
flector element, and a transmission line connected 
to the botton one-half L. section of Said driven 
element at a point, within approximately one 
fourth T from its lower end. 

3. An antenna array which comprises a straight 
vertical driven element capable of radiation. Over 
a height, one-half in where is the wave-length 
and n is an integer greater than l, a parasitic 
reflector element of height one-half I, adjacent 
the top one-half section of the said driven ele 
ment, and a coaxial transmission line connected 
to the bottom A. L. section of said driven element 
across an in Suiator at a point approximately one 
fourth I from its lower end. 

4. An antenna array which comprises a straight 
vertical driven element capable of radiation over 
a height one-half mL where L is the wave-length 
and 12 is an integer gi'eater than 1, a parasitic 
reflector element of height, one-half adjacent 
the top one-half L section of the said driven ele 
ment, 3nd a WO-Wire transmission line connected 
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to the bottom one-half I, section of said driven 
element at a point near its extreme lower end. 

5. An antenna, array which comprises a sta 
tionary straight vertical driven element capable 
of radiation over a height one-half mL where Li 
is the wavelength and n is an integer greater than 
1, at least one parasitic element adjacent to and 
in the plane of the top one-half T. section of the 
said driven element, means for rotating said 
parasitic element about said driven element as an 
axis, and a transmission line connected to the 
bottom one-half Li section of said driven element. 

6. An antenna, array which comprises a sta 
tionary straight vertical driven element capable 
of radiation over a height one-half mL. Where L. 
is the Wavelength and 1 is an integer greater 
than 1, at least one parasitic element adjacent 
to and in the plane of the top One-half I, Section 
of the said driven element, means for rotating 
said parasitic element about said driven element 
as an axis, and a coaxial transmission line Con 
nected to the bottom one-half L section of said 
driven element across an insulator at a point 
approximately one-fourth L. from its lower end. 

7. An antenna array according to claim 6 in 
which the coaxial transmission line has an im 
pedance between about 55 and 75 ohms, and the 
inner conductor is connected above the insulator 
and the shell is connected below the insulator. 

8. An antenna array according to claim 6 in 
which the driven element and the parasitic ele 
ments are constructed of light weight metal 
tubing. 

9. An antenna array which comprises a sta 
tionary Straight vertical driven element capable 
of radiation over a height 3/2 L. Where L is the 
wavelength, two parasitic elements of height one 
half located adjacent the top one-half I, sec 
tion of the Said driven element on opposite sides 
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thereof and lying in a plane therewith, means for 
rotating said parasitic elements about said driven 
element as an axis, and a coaxial transmission 
line having an impedance between about 55 and 
75 ohms connected to said driven element acroSS 
an insulator at a point approximately one-fourth 
L. from its lower end. 

10. An antenna, array according to claim 8 in 
which the wavelength is below about 20 meters. 

11. An antenna, according to claim 8 in which 
the Wavelength is approximately 10 meters. 

12. A vertical antenna System which comprises 
a section capable of omnidirectional radiation 
and a Section capable of unidirectional radiation, 
the driven element of the latter section being 
directly connected to and in a straight line With 
the section capable of omnidirectional radiation, 
and each of said sections being approximately a 
wave length in height. 
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