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This invention relates.to apparatus for the
transmission and reception of electrical energy.
More particularly it relates to conical antennas
adapted for use at very high frequencies.

The problem of making an antenna. to operate
at very high frequencies and to cover a. very wide
frequency range has presented problems to the
prior art. - This is especially true of antennas
adapted for use on aireraff, since the smallness
of the antenna used becomes a necessary and im-
important factor. The electrical characteristics
of an antenna are, ameong other things, 'de-
pendent upon the size and shape of that antenna.
This means that when the physical size of an
antenna is limited by the use to which it is put,
the design for optimum electrical performance be-
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comes a compromise between the physical size -

and optimum electrical performance.
It is an object of the present invention to pro-
vide an antenna which will operate satisfactorily
over a frequency range exceeding a three to one
ratio. :
It is also an-object of the present invention to
provide an- antenna which represents the best
compromise between physical size and electrical
performance. - :
It is a further object of the present invention to
provide a eonnection from a coaxial transmission
line to the antenna which is capable of mechani-

cally supporting the conical antenna structure. ¢

. T4 is another object of the present invention to
provide a tapered connection from a coaxial
transmission line to an antenna which does not
introduce unwanted electrical reflections.

Tt is a further object of the present invention
to provide a method of ruggedly mounting and
solidly supporting a conical antenna on 2 mov-
ing craft without the introduction of unwanted
electrical reflections.

Generally this invention comprises the making
of an antenna, consisting of two conical portions
having bases of equal dimensions which are
joined together, which is adapted to be mounted
on structures, such as aircraft, within a housing
of insulating material. A coaxial transmission
line conveys radio frequency energy to the anten-
na thrdugh the apex of the conical portion of
greater altitude. This apex is. electrically joined
to the coaxial transmission line by use of a

tapered.section of coaxial transmission line com-

monly known as the transformer. “The charac-
teristic impedance of this transformer where it
joins the apex is equal to the characteristic im-
pedance of the conical antenna at this apex and
the characteristic impedance of the transformer
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where it joins the coaxial transmission line is
equal to the characteristic impedance of that line.
The transformer is filled with a solid- dielectric
material which lends rigidity and support to the
conical antenna structure.

Other objects, features and advantages of this
invention will suggest themselves to those skilled
in the art and will become apparent from the fol-
lowing description of the invention taken in con-
nection with the accompanying drawings in
which:

Tig. 1 is a diagrammatic sketch of a conical
antenna built in accordance with the principles
of this invention; :

Fig. 2 is a diagram showing the electrical chay-
acteristics of an antenna constructed in accord-
ance with the principles of the present invention;
and .

Fig. 3 is a diagram showing the characteristics
of ancther antenna constructed in accordance
with the principles-of the present invention.

Referring more particularly to Fig. 1, the an-
tenna and its associated structure are generally
designated by (9. The structure may be more
fully appreciated by visualizing it as a fisure of
revolution about its longitudinal axis A—A. The
housing 12 made of insulating material encloses
the antenna (1. Screws {3 fasten housing 12 to
the skin 14 of the aircraft. The screw connec-
tion 15 fastens antenna f{ at its upper apex e
to the housing (2.

Radio frequency energy is conveyed to antenna
{1 through its lower apex {1 which is connected
4o coaxial transmission line I8 by the coaxial

< transmission line transformer 19. The'inner con-

ductor 20 of transformer 19 is connected directly
from coaxial transmission line 18 to apex i7T and
outer conductor 21 of transformer 9 is electri-
cally connected directly from coaxial fransmis-~
sion line I8 to the skin 14 of the aircraft, which
is the ground potential.

Since the characteristic impedance of a coaxial
transmission line is determined principally by the
ratio of the outer diameter of the inner conduc-
tor to the inner diameter of the outer conductor
the transformer section 19 is constructed with a
diameter ratio which will give a characteristic
impedance equal to that of the coaxial transmis-
sion line 18 where it is connected to it and a char-
acteristic impedance equal to the antenna i
where it is connected to it. Dielectric material
22 is placed between outer conductor 21 of trans-
former {9 and its inner conductor 20. The trans-
former section (9 prevents the introduction of
radio frequency reflections despite the placing of
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the dielectric material between its conductors.
The primary function of the length of tapered di-
electric material 22 is to aid in the mechanical
support of antenna 1. This dielectric material
in combination with screw connection 15 solidly
supports and securely holds the antenna {{ in
position.

Experiments have been conducted to deter-
mine the best compromise between the allowable
physical size and electrical operation of the
antenna 1. The results obtained by experiment
have been substantiated and it has been found
that the angle 23 at apex 16 should be substan-
tially 90 degrees and the angle 24 at apex I7 in
the neighborhood of 60 degrees to 70 degrees.

Referring to Fig. 2, the driving point imped-
ance of a conical antenna having an angle 23
equal to 90 degrees and an angle 24 equal to 69
degrees is plotted against the overall length in
wavelengths of the antenna (the distance be-

tween the apexes of the two cones). The former’

is plotted on the crdinate and the latter on the
abscissa. The driving point impedance is divided
into two components represented by curves 30
and 3f. The curve 39 represents the reactive
component of the impedance and the curve 31
represents the resistive component. 'The react-
ance is -negative when the curve falls below the
base line. If is obvious from inspection of curves
30 and 31 that they are of material assistance in
arriving at the best compromise between physical
size and electrical operation for any given set of
conditions.

Referring to Fig. 3 the driving point impedance
of a conical antenna having an angle 23 equal
to 90 degrees and an angle 24 equal to 70 degrees
is plétted against the overall length in wave-
lengths of the antenna (the distance between
the apexes of the two cones). As in Fig. 2 the

driving point impedance is plotted on the ordi- 4

nate and the overall length in wavelengths on
the abscissa. The curve 40 represents the re-
active component of the characteristic imped-
ance and the curve 4! represents its resistive
component. The reactance is negative when the
curve falls below the base line. These curves
are utilized in the same manner as the curves
shown in Fig. 2. S

While there has been here described what is

at present considered to be the preferred embodi~ 5

ment of the invention, it will be obvious to those
skilled in the art that various changes and modi-
fications may be made therein without departing
from the scope of the invention.

What is claimed is:

1. A wide-band antenna comprising a pair of
electrically conductive cones extending in op-
Dposite directions and mounted base-to-base with
their axes colinear and electrically and mechani-
cally connected at their bases, one of said cones
having an apex angle of 90°, the other of said
cones having an apex angle of between 60° and
70°, said. cones having bases of the same area
and being of different lengths, the distance be-
tween the apices of said cones being between sub-
stantially .3 of one wavelength and one wave-
length of the frequencies in the operating fre-
quency band; and a coaxial impedance trans-
former electrically connected to said other cone
and serving as a mechanical support for said
cones.
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2. A wide band antenna comprising a pair of
electrically conducting cones extending in op-
posite directions and mounted base-to-base with
their axes colinear and electrically and mechani-
cally connected at their bases, one of said cones
having an apex angle of 90°, the other of said
cones having an apex angle of between 60° and
70°, said cones having bases of the same area
and being of different lengths, the distance be-
tween the apices of said cones being between
substantially .3 of one wavelength and one wave-
length of the frequencies in the operating fre-
quency band, a coaxial transmission line for
feeding ultra-high *frequency energy to said
cones, and impedance matching means coupling
said line to the apex of one of said cones.

3. A wide band antenna for operation at ultra-
high frequencies comprising a pair of electrically
conducting cones mounted base-to-base with
their axes colinear, said cones extending in op-
posite directions and having bases of the same
area and-different apex angles and being of dif-
ferent lengths, the distance between the apices
of the cones being between substantially .3 of

5 one wavelength and one wavelength of the fre-

quencies in the operating frequency band.

4. A wide band antenna for operation at ultra-
high frequencies comprising a pair of electrically
conducting cones mounted base-to-base with
their axes colinear and extending in opposite
directions, said cones having bases of the same
area and different apex angles and being of dif-
ferent lengths, the distance between the apices
of said cones being between substantially .3 of
one wavelength and one wavelength of the fre-
quencies in the operating frequency band, a co-
axial transmission line for feeding ultra-high
frequency energy to said cones, and impedance
matching means coupling said line to the apex
of one of said cones. _ '

5. An antenna according to claim 4 in which

said .impedance matching means comprises

linearly tapered inner and outer coaxial con-
ductors, the ratio of inner-to-outer conductor
diameter at the ends of said matching means be-
ing such that the impedances of said matching
means at said ends are equal respectively to the
impedance of said line and to that of said one
cone.
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