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This invention relates to antennas for com 
munication systems...and more particularly to an 
antenna for use, as a: beacon; in connection with radio-object locating systems. 

In-certain radio.object locating systems, it is de 
sirable to utilize a 'friend...or foe'...interrogation 
(EFF) -with-a target search.indication. It is also 
desired to. obtain: Substantially uniform omnidi 
rectional radiation of energy. Heretofore, it has 
been considered necessary...that a beacon antenna 
for obtaining uniform omnidirectional radiation 
berradially symmetrical.in cross-section and that 
separate-antennas...be used as a beacon and for 
EFF interrogation. . . . . . . . . . . 

It has now been found that substantially uni 
form omnidirectional radiation may be obtained 
with an antenna, asymmetrical in cross-section 
such as of streamlined, tear drop, or even-rec 
tangular cross-section. Such an antenna has 
been disclosed in the copending application of 
Henry J. Riblet, Serial:No.s627,040,filed Novem 
ber 6, 1945, entitled 'Antenna.” This invention 
contemplates an improvement of the invention 
of the aforesaid copending-application-and-com 
bines therewith means for-simultaneously...radiat 
ing energy of two different frequencies. 
Thus, one of the objects of the present inven 

tion is to utilize assingle antenna adapted to 
transmit and receive energy at two different 
ranges of frequencies-simultaneously, such, as a 
microwave frequency range:having wavelengths 
of the Order of centimeters.for use as a beacon 
in connection with radio object-locating systems, and a longer wavefrequency range having wave 
lengths: of the ordereof. meters, or longer for the s3. 

It is another object of the invention to provide a 
beacon antenna, having a streamlined, tear-drop 
or other non-circular shape in cross-section 
capable of radiating energy of two different ranges 4. 
of frequencies in substantially uniform omni 
directional radiation patterns. 

For a better understanding of the invention-to 
'gether with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying draw 
ing, in which: · · · · · · - 
iFig.1 is: a longitudinal side sectional view of 

..the antenna-according to the present invention; 
iFig. 2 is: a longitudinal front sectional view, a 

partly broken away, of the same, taken substan 
tially-along the line, 2-2, of Fig. 1; and 

*Fig. 3 is a transverse sectional view of the -an 
"tennas óf Figs. 15 and 2.taken-substantially-along 
theline3-3-Offig. 2. - - . . 
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tially hollow pipe if of elect conductive 
material and of hon circular cros ion. Pref 

5 erably, pipe has its cross-sectional shape 
streamlined or, in other words, in the form of 
a teardrop to provide minimum wind-resistance. 
Pipe f is supported by, and is mounted on, any 

such as the skin-surface of an 

tenna. O present description, it is asstimed tha. w 
including pipef extends upwardly and vertically 
from base or support’ 2 and is elosed at its upper 

Pipe is divided transversely into two sections, 
an uppersection 3 and allower section 14 spaced 
from each othe ??? tric material 
5 having the same 'cross hape as pipe 

20 ft. The upper portion f3 generally includes the 
radiating elemen for radiatingienergy in one 

'Radiatingelement fsisconstructed int ner described in theira föresaiä copending äppli 
cation of Henry J. Riblet and more particularly 
as described with gAASAASS SS SS SS q AAASAAASS S SSAASeS S S S S LSS LLLLLSS S 

this copending *applicätiön. T 
ment 6 is of streamlined or tear dröp sh having a slot, disposed longitudinally along 
the approximate cent fseach of the oppo 
site, sides 9 and 20. - slots FT by 
m?ans of a c?. 

es, prefer?biiyi öfthemicrowave 

êlement f6 i . . . . : ?.??? ????: . . . . - ?? ?? 

uniform omnidirectional radiation in the micro 
wave frequency range.as disclosed in the afore 
said codending application. . . . . . . ?? 
As will be understood, it is contemplated that 

antenna? O, according to this invention, be 
adapted to radiate energy of a lower frequency 
-than the microwave range of frequencies. For 
longer wave.radiation, the entire length of pipe 
f is utilized, the uppersection 13 becoming, in 

55 effect, -one section and the lower section 4 be-, 

  



2,479,227 
3 

coming the other section of a dipole radiator. 
Energy is fed to the long wave dipole radiating 
element 27 comprising sections 3 and 4 by means 
of a coaxial conductor transmission line 28 con 
nected to a Source of lower frequency energy not 
shown. The center conductor 29 of coaxial line 
28 extends beyond the end of the outer conductor 
30 and is connected to the upper dipole section 
3, for example, through a transverse partition 
member 3 connected to the wall of dipole sec 
tion 3. The outer conductor 30 is connected 
to the lower pipe or dipole section 4 by means of 
a transverse partition member, 32. It will thus 
be understood that the pipe or dipole sections 3 
and 4 comprising the long wave radiating ele 
ment 27 is excited by means of the coaxial line 
28 and is adapted to radiate energy of longer 
Wave lengths than, or of lower frequencies than, 
that of the microwave energy. Also such longer 
Wave energy is radiated in a substantially uniform 
Omnidirectional pattern. With the antenna in its 
contemplated vertical position, radiations of both 
frequencies will therefore have approximately 
uniform azimuth patterns. 

In order to prevent any lower frequency ex 
citation from interfering with the high frequency 
transmission through antenna 0, and particu 
larly to keep the low frequency or long wave sig 
nals from being carried along the outside surface 
of line 2f inside of the aircraft, the long wave 
dipole 27 is shorted by a stub 33. Stub 33 com 
prises the inner surfaces of partition 32, and of 
lower pipe section f4 which is shorted at the 
junction of antenna O with the base 2 by means 
of a plate 34, the inner conductor of the stub 33 
being the outer surface of coaxial line 2 ex 
tending longitudinally therethrough. Inasmuch 
as the outer conductor f4 of this stub is large 
Compared with the outer surface of the coaxial 
line 2, the characteristic impedance of the stub 
33 will be large and the admittance will be 
reasonably small even though the length X of 
the stub 33 is only, for example, of the order of 
% wavelength of the longer wave energy. The 
Overall length of antenna, if 0 and the length of 
the botton pipe or dipole section 4 are so chosen 
as to obtain proper. impedance matching for the 
long wave dipole radiating element 27 comprising 
the Sections f3 and f4. It has beeen found that 
even though the currents of both the higher and 
lower frequency ranges of energy both exist on 
the upper Section f3, the polarization is such that 
no interference exists between energy of one fre 
quency With that of the other and that radiation 
of both frequency ranges can simultaneously be 
emitted from antenna, ?o without interference. 
With the arrangement as described hereinbe 

fore, the antenna, has several advantages over 
known types of beacon antennas. In the first 
place because the microwave radiating element 
comprises slots rather than dipoles and because 
of the streamlined nature of the entire assembly, 
a tight fitting housing may be used which may be 
Small and streamlined for low wind drag effect. 
Also, since the microwave frequency antenna, is 
mounted at the upper end of the longer wave 
radiating element rather than in the bottom sec 
tion, the nulls in the elevation pattern due to 
reflections from the skin surface of the aircraft 
are less likely to occur and are less serious than 
would otherwise occur. Also, the antenna as thus 
described provides a more compact, light-weight 
easily constructed and easily mountable struc 
ture than heretofore known. 
While there has been described what is at pres 
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4. 
ent considered the preferred embodiment of the 
invention, it will be obvious to those skilled in 
the art that Warious changes and modifications 
may be made therein without departing from the 
invention. 
What is claimed is: 
1. An antenna, for radiating electromagnetic 

energy of two different ranges of frequencies, 
comprising a hollow pipe of electrically conduc 
tive material and of streamlined shape in cross 
section, said pipe comprising two aligned pipe 
Sections forming upper and lower pipe Sections 
when said pipe is in its contemplated vertical 
position, a ring of dielectric material separat 
ing said upper and lower Sections, whereby said 
sections comprise the two poles of a dipole radi 
ating element, a coaxial transmission line dis 
posed within said pipe and longitudinally there 
of adapted to transmit energy of one range of 
frequencies, means for coupling said coaxial line 
to each of said pipe sections whereby said sec 
tions are adapted to be excited by and to radiate 
said energy, the walls of said upper pipe sections 
on opposite sides of the major axis of the croSS 
section thereof each having a slot disposed longi 
tudinally of said upper section and along the ap 
proximate centerline of each of said walls where 
by said slots are directly opposite each other, said 
upper pipe section including said slots compris 
ing a second radiating element adapted to radiate 
energy of a different range of frequencies than 
said dipole radiating element, and means for 
feeding energy of said different range of fre 
quencies to and for exciting said second radiating 
element, said means including a second coaxial 
line extending longitudinally through said hol 
low pipe, and means for coupling said Second co 
axial line to the edge portions of Said slots, said 
dipole radiating element and second radiating 
element being adapted to be excited by and to 
radiate energy of both said ranges of frequencies 
simultaneously without interference of one with 
the other in substantially uniform omnidirec 
tional radiation patterns in planes perpendicu 
lar to said pipe sectionS. - 

2. An antenna, as claimed in claim 1 wherein 
said second radiating element is adapted to be 
excited and to radiate energy within the micro 
wave range of frequencies and said dipole radiat 
ing element is adapted to be excited by and to 
radiate energy within a range of lower frequen 
cies than said microWave energy. 

3. An antenna, as claimed in claim 1 wherein 
means are provided for shorting said lower pipe 
section at the base thereof whereby said lower 
pipe section forms a stub to prevent energy cur 
rents being carried on the outer surface of said 
second coaxial line. 

4. An antenna, as claimed in claim 1 wherein 
the outer conductor of said first-mentioned CO 
axial line extends upwardly substantially to the 
upper end of said lower section and the inner 
conductor thereof extends beyond said outer con 
ductor, said means for coupling said first coaxial 
line to said pipe sections comprising a member 
connecting said outer conductor to said lower 
section and a member connecting said inner con 
ductor to said upper section, and wherein said 
means for coupling said second coaxial line to 
said slots comprises a balanced dipole termina 
tion of said second coaxial line, one element of 
Said dipole termination connecting the inner con 
ductor of said second coaxial line to the midpoint 
of the edge portion of one of said slots, the other 
element of said dipole termination connecting 
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the outer conductor of said second coaxial line 
to the midpoint of the edge portion of the oppo 
site slot, said coaxial lines being disposed sub 
stantially parallel to each other within said pipe. 

5. An antenna, for radiating electromagnetic 
energy of two different ranges of frequencies 
Simultaneously in substantially uniform omnidi 
rectional radiation patterns in planes perpendic 
ular to the axis of said antenna, comprising a 
Substantially hollow pipe of electrically conduc 
tive material and of non-circular cross-section, 
said pipe comprising two aligned pipe sections 
affording upper and lower pipe sections when 
said pipe is in its contemplated Wertical position, 
a member of dielectric material separating said 
sections whereby said sections form the two poles 
of a dipole radiating element, means for trans 
mitting energy of one range of frequencies to 
and energizing said two poles, said upper section 
having at least one slot in each of two opposed 
sides thereof said slots being disposed longitudi 
nally of said upper section and means for feed 
ing energy of a different range of frequencies 
to said slots whereby said upper section is adapted 
to radiate said last-mentioned energy. 

6. An antenna, for radiating electromagnetic 
energy of two different ranges of frequencies 
simultaneously in Substantially uniform Omni 
directional radiation patterns in planes perpen 
dicular to the axis of the antenna comprising 
a substantially hollow pipe of electrically con 
ductive material and of non-circular cross-sec 
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tion, said pipe Comprising two aligned pipe sec 
tions affording upper and lower pipe sections 
when said pipe is in its contemplated vertical 
position, said sections forming two poles of a di 
pole radiating element, means for transmitting 
energy of one range of frequencies to and ener 
gizing said two poles, said upper section having 
at least one slot in each of two opposed sides 
thereof Said slots being disposed longitudinally 
of said upper section and means for feeding 
energy of a different range of frequencies to said 
slots whereby said upper section is adapted to 
radiate said last mentioned energy. 
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