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[57] ABSTRACT

A discone antenna has a conducting cone having an
apex and a conducting disc with a disc feed conductor
extending from its center. The conducting disc is
mounted at the apex of the cone in spaced relation
therewith such that the disc feed conductor extends
down into the cone through the cone’s apex. A coaxial
connector is mounted within the cone at the apex of the
cone and defines a tuning cavity therein. A tuning slug
is received in the tuning cavity through the apex of the
cone and is vertically adjustable within the tuning cav-
ity to tune the antenna.

14 Claims, 3 Drawing Sheets
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1
TUNABLE DISCONE ANTENNA

This invention was funded in part by a grant from the
National Science Foundation. The government may
have rights in this invention.

This invention relates to antennas and particularly to
discone antennas.

A well known type of antenna is the discone antenna.
The discone antenna is a broadband antenna and is rela-
tively simple to construct. Its main virtue is that it pro-
vides a low voltage standing wave ratio (VSWR) over
a bandwidth of several octaves. The discone antenna, as
the name implies, comprises a combination of a disk and
a cone and is typically fed by a coaxial feed line. The
disk is mounted at the apex of the cone and is connected
to the center conductor of the coaxial feed line. The
disk is insulated from the cone. The outer conductor of
the coaxial feed line is connected to the cone generally
at the apex of the cone.

There are known design equations for discone anten-
nas. These equations were developed empirically using
the VHF frequency bands which are below the UHF
and microwave frequency bands. The critical design
parameters of these equations are considered to be to be
the disk-to-cone spacing (s), the diameter of the disk
(D), and the slant height of the cone (L). Where the
minimum cone diameter (m) is small with respect to the
high-pass cutoff frequency of the antenna, as is the case
for VHF, s is usually assumed to be much less than D
and the useful design formulas have been found to be:

s =03m

D =07M

regardless of the cone flare angle 6, where L is slightly
larger than A/4 at cutoff. [J. J. Nail, “Designing Dis-
cone Antennas,” Electronics, pp. 167-169 (August,
1953)}

However, at UHF and microwave frequencies, the
effect of certain parameters, such as the diameter of the
disc feed conductor, which have negligible effect on the
performance of the antenna at lower frequencies now
becomes appreciable. This is due to the fact that the
magnitude of these parameters at frequencies much
lower than microwave frequencies is much less than the
wavelengths the antenna receives or transmits. For
example, at frequencies much lower than microwave
frequencies, i.e., VHF, the diameter of the disc feed
conductor is much less than the wavelength of the fre-
quencies which the antenna transmits or receives. How-
ever, at higher frequencies such as UHF and micro-
wave frequencies, this relationship no longer holds.
Thus, the performance of the discone antenna becomes
much more sensitive to variations in such parameters
which at lower frequencies would have negligible effect
on the performance of the discone antenna. Thus, it
becomes much more important to be able to tune the
discone antenna to achieve optimum performance by
adjusting one or more parameters.

It is an object of this invention to provide a discone
antenna which provides optimal performance at micro-
wave frequencies. :

It is another object of this invention to provide a
discone antenna for use with microwave frequencies
which can be easily tuned to achieve optimal perfor-
mance.
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2

It is another object of this invention to provide a
discone antenna which can be constructed simply and
inexpensively.

It is another object of this invention to provide a
simple and inexpensive wide bandwidth antenna.

A discone antenna constructed according to this in-
vention has a conducting cone having an apex and a
conducting disc having a disc feed conductor extending
from its center. The conducting disc is mounted in
spaced relation to the apex of the cone such that the
conducting disc’s disc feed conductor extends down
into the cone through the cone’s apex. A tuning cavity
defining member is coupled to the cone and defines a
tuning cavity about the conducting disc’s disc feed con-
ductor at the apex of the cone. A tuning siug is received
in the tuning cavity and is vertically adjustable therein
to tune the discone antenna. The tuning cavity defining
member can be a coaxial connector mounted at an
upper end to the cone at the apex of the cone wherein
the coaxial connector defines the tuning cavity therein.
The discone antenna can be fed by a coaxial feed line
which is coupled to the coaxial connector.

Additional features and advantages of the invention
will become apparent to those skilled in the art upon
consideration of the following detailed description of a
preferred embodiment, exemplifying the best mode of
carrying out the invention as presently perceived. The
detailed description particularly refers to the accompa-
nying figures in which:

FIG. 1 is a schematic of a prior art discone antenna;

FIG. 2 is a perspective view of a discone antenna
constructed in accordance with this invention;

FIG. 3 is a top view of the discone antenna of FIG. 2;

FIG. 4 is a sectional view of the discone antenna of
FIG. 2 taken along the line 4—4;

FIG. 5 is a schematic representation of a discone

‘antenna constructed according to this invention show-

ing in more detail the interface between the conducting
disc conducting cone, and tuning slug;

FIGS. 6a—6b are a schematic of an impedance model
for a discone antenna constructed in accordance with
the invention and a schematic of a discone antenna
constructed in accordance with the invention; and

FIG. 7 is a schematic of a transmission line terminated
with a complex load.

Referring to FIG. 1, a prior art discone antenna 10
has a conducting disk 12 with a center conductor or disc
feed conductor 14 extending from its center and a con-
ducting cone 16. The conducting disk 12 is mounted
generally at the apex of the cone 16 in spaced relation to
the apex of the cone 16 and is insulated from the cone
16. The disk feed conductor of the conducting disk
extends down into the cone and mates with a feed line
(not shown). Discone antenna 10 can be characterized
by the dimensions D, L, M, m, 8, s and w, where D is
the diameter of the conducting disk 12, L is the slant
height of the cone 16, M is the maximum cone diameter,
m is the minimum cone diameter (diameter of the cone
at its apex), 0 is the flare angle of the cone 16, s is the
spacing between disc 12 and cone 16, and w is the diam-
eter of the disc feed conductor 14.

Discone antenna 10 can further be characterized by
the following design equations:

s =03 m;

D =0.7M;
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where it is assumed that s<, <D, m=A/75 at high-pass

cutoff, L is slightly larger than A/4 at high-pass cutoff,
and w is not considered. In these prior art design equa-
tions w is not considered because it is much less than A,
(high-pass cutoff) and thus has a negligible effect on the
performance of the antenna.

Referring to FIGS. 2-4, a discone antenna 18 con-
structed in accordance to this invention is shown. Dis-
cone antenna 18 has a conducting cone 20 which has an
apex 22. A tuning cavity defining member, which is
illustratively a coaxial connector 24, is mounted inside
cone 20 at the apex 22 of cone 20. Illustratively, coaxial
connector 24 is a UG-21d/U male coaxial connector.
Coaxial connector 24 is illustratively mounted to the
apex 22 of cone 20 by having one end affixed to the apex
22 of cone 20. Coaxial connector 24 provides the RF
feed connection for discone antenna 18 and also pro-
vides mechanical support for discone antenna 18.

Coaxial connector 24 has an upper portion or throat
46 which defines a tuning cavity 50 and a lower portion
or connector head 48. Connector head 48 has a core of
dielectric material 34 with a hole 36 extending through
the center thereof. The upper end of throat 46 is
threaded to threadably receive a tuning slug 26 which is
illustratively a cable clamp nut. Tuning slug 26 has an
upper portion 25 which extends axially upwards from
the apex 22 of cone 20 toward conducting disc 28 and a
lower portion 27 which penetrates into tuning cavity
§0. Tuning slug 26 is used to tune discones antenna 18 as
will be discussed in more detail below.

Discone antenna 18 also includes a conducting disc
28. A disc feed conductor 30 extends from the center of
conducting disc 28. A pin 32 extends from a distal end
of disc feed conductor 30 of conducting disc 28. The
junction of pin 32 and disc feed conductor 30 forms an
annular shoulder 38. Conducting disc 28 is mounted at
the apex 22 of cone 20 is spaced relation therewith such
that the disc feed conductor 30 extends down into cone
20 with the pin 32 extending through the hole 36 in the
connector head 48 of coaxial connector 24. Pin 32 illus-
tratively provides the center pin for coaxial connector

Discone antenna 18 is connected to an RF feed
source (not shown) or to an RF receiver (not shown) by
a coaxial feed line 40. Ilustratively, a female coaxial
connector 42 is affixed to the end of coaxial feed line 40
and mates with the connector head 48 of coaxial con-
nector 24.

Tlustratively, conducting disc 28 is held in spaced
relation to the apex 22 of cone 20 by female coaxial
connector 42 holding up pin 32 of disc feed conductor
30 such that conducting disc 28 is held in spaced rela-
tion to the apex 22 of cone 20. Conducting disc 28 could
also be held in spaced relation to the apex 22 of cone 20
by the annular shoulder 38 of disc feed conductor 30
resting against dielectric core 34 of connector head 48
of coaxial connector 24. It should be understood that
conducting disc 28 can be mounted to cone 20 in a
variety of ways provided that conducting disc 28 is held
in spaced relation to the apex 22 of cone 20 and is elec-
trically insulated from cone 20.

Tuning slug 26 is used to tune discone antenna 18.
The amount by which tuning slug 26 is threaded into
coaxial connector 24 is adjusted to optimize the perfor-
mance of discone antenna 18 by minimizing the VSWR.
As discussed in more detail below, adjusting the dis-
tance tuning slug 26 is screwed into coaxial connector
24 effectively adjusts the spacing between conducting
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disc 28 and the cone 20 by adjusting the distance be-
tween the top of tuning slug 26 and conducting disc 28
and also adjusts the impedance of tuning cavity 50.

FIG. 5 is a schematic representation of discone an-
tenna 18 of FIGS. 2-4 showing particularly the rela-
tionship of coaxial connector 24, conducting disc 28 and
tuning slug 26 at the apex 22 of cone 20. Discone an-
tenna 18 is characterized here by the same dimensions
used to characterize discone antenna 10 of FIG. 1
wherein the diameter of tuning cavity 50 is illustratively
equal to m (the minimum cone diameter). Additionally,
discone antenna 18 is further characterized by the di-
mensions sef; sL, I, U, B and T, where sefis the distance
between the top of the tuning slug 26 and the conduct-
ing disc 28, sL is the length of the tuning slug 26, T is
the wall thickness of tuning slug 26, I is the depth tuning
slug 26 penetrates into tuning cavity 50 (the “tuned”
portion of tuning cavity 50), U is the distance between
the bottom of tuning slug 26 and the bottom of tuning
cavity 50 (the “untuned” portion of tuning cavity 50),
and B is the length of the tuning cavity 50.

Discone antenna 18 is tuned by adjusting the depth
tuning slug 26 penetrates into tuning cavity 50, i.e.,
adjusting dimension I, to optimize (minimize) VSWR.
Adjusting dimension I in turn adjusts serand U. Adjust-
ing the depth that tuning slug 26 penetrates tuning cav-
ity 50 alters the input impedance of discone antenna 18
by a three section tapered transmission line as explained
in more detail below.

Where p is permeability, i, is the permeability of free
space, € is permittivity, €, is the permittivity of free
space, and €, is relative permittivity or the dielectric
constant, the characteristic impedance of a dielectric
cable is given by:

/2w 7€) (ogeb/a)) m
where p=p, (Lo=4m X 10—7 henrys/meter), e=e¢, €,
€,=(1/36m) X 10—9 farads/meter, and a/b is the ratio of
the diameter of the inner conductor to the inside diame-
ter of the outer conductor. The dielectric coefficient or
permittivity, €,is equal to one for air. For other materi-
als, €, may be different than one.

In discone antenna 18, tuning occurs in the tuning
cavity 50, i.e., in the connector throat 46 of coaxial
connector 24, and at the interface between conducting
disc' 28 and the top of tuning slug 26. In the connector
head 48 of coaxial connector 24, the geometric relation-
ships between the center pin 32 and the dimension M
are selected in known fashion to provide a suitable
impedance match.

The impedance seen due to tuning cavity 50 and the
disc 28/cone 20 interface can be modeled as a tapered
three section tunable transmission line. FIG. 6a is a
schematic of such a tapered three section tunable trans-
mission line and FIG. 6b is schematic of discone antenna
18. FIGS. 6a and 6b are drawn side-by-side to show the
correspondence between the elements of the impedance
model of FIG. 6a and the physical elements of discone
antenna 18 shown schematically in FIG. 6b. Referring
to FIGS. 5 and 6, the disc 28/cone 20 interface offers a
complex impedance Zpcr. The tuning slug 26 forms a
short transmission line segment having a characteristic
impedance Zg; given by equation 1 above where a is the
diameter of disc feed conductor 30, (w), and b is the
inside diameter of tuning slug 26, (m—2T). The untuned
portion of the tuning cavity (dimension U) has a charac-
teristic impedance Zy, also given by Equation 1 where
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a is again the diameter of disc feed conductor 30, (w),
but b is the diameter of tuning cavity 50, (m).

It is well known that altering the length of a transmis-
sion line terminated with a complex load affects the
input impedance to that transmission line. FIG. 7 is a
schematic of a transmission line terminated with a com-
plex load. Referring to FIG. 7, the input impedance of
a transmission line terminated with a complex load is

given by:

Ziy = Zo[

where Z;, is the input impedance, Z, is the characteris-
tic impedance of the transmission line, L is the length of
the transmission line, and Z, is the complex load impe-
dance. Therefore, by physically adjusting the depth
tuning slug 26 penetrates into tuning cavity 50 of dis-
cone antenna 18 (adjusting dimension I), the physical
and electrical lengths of the tunable transmission lines,
i.e., Zyand Zpcy are altered. Zpcy changes due to the
change in the dimension S.gand Zy changes due to the
change in the dimension U. Zg, remains the same be-
cause the length of the tuning slug does not change.

The above discussion applies when changing I does
not change in any way the impedance of the transmis-
sion line formed by turning slug 26, i.e., the characteris-
tic impedance of the tuning slug transmission line re-
mains the same over the length of the tuning slug such
as is the case when there is air between the tuning slug
26 and disc feed conductor 30. However, if the charac-
teristic impedance of the tuning slug transmission line
changes at any point along its length due to changes in
I, the above model will change. For example, in an
embodiment of the invention, tuning cavity 50 could
have a core of dielectric material concentrically extend-
ing along its length such that at least a portion of this
core is disposed between tuning slug 26 and disc feed
conductor 30. The impedance model would then
change to a tapered four section tunable transmission
line. One section would be the untuned portion of tun-
ing cavity 50 (dimension U); a second section would be
the tuned portion of tuning cavity 50 (dimension I); the
third section would be the distance between the top of
tuning cavity 50 (apex 22 of cone 20) where the core of
dielectric material would end and the top of tuning slug
26 (sL—1I); and the fourth section would be Zpcr.

This discussion demonstrates that there are several
important geometrical relationships in discone antenna
18 which must be taken into account to optimize the
performance of discone antenna 18, i.e., minimizing
VSWR. Applicant has found that these relationships,
discussed below, are important for frequency bands
where the dimension m is greater than one-twentieth of
the wavelength of the lowest operating frequency
(high-pass cut-off frequency) for which the discone
antenna 18 is to be used.

Applicant has found that for a discone antenna (using
the nomenclature set forth above) having a tuning cav-
ity of diameter m (which, illustratively, is also the mini-
mum cone diameter), a tuning cavity depth B, an an-
tenna flare angle of 8, a desired input impedance of Z;,
a tuning slug thickness T, and a high-pass cut-off fre-
quency f. having a wavelength p., an optimum impe-
dance match, i.e., best or lowest VSWR, is obtained
when:

. 2
Z1 + jZ,ftan Qmw/N)IL

Zy + jZr[tan Qm/N)IL
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45° = 9 = 75° (©)]
@

)

sL =075B;sL =T
T=m/2
m > A/20 Q)]
()]
@®
©)
(10)

s=05m
L =115 A/4
M = 2L(tan (6/2)) + m
D = 080 M {1 — [(8 — 60°)/60°(4T/m)}

I=sL-T

—[Zianﬂ'J e/p.]) «

an

(12)
w = 0.77 m(e

{1 — L/B)I/(B — Dlin[m/(m — 2]}

Sp=T (13
In designing a discone antenna, the designer would
illustratively choose Zi, f;, m, B, 6, T, sL and then
design the discone antenna to satisfy the above relation-
ships. Further, by setting sL and T equal to zero, the
above equations will define the optimum design for a
discone antenna without a tuning slug.

The above equations were derived empirically from
tests conducted in the 1 to 2 GHz range. They define
the optimum design for a discone antenna for use with
frequencies in the UHF and microwave range. At lower
frequencies, i.e., HF or VHF, large coaxial connectors
would be required.

Although the invention has been described in detail
with reference to certain preferred embodiments and
specific examples, variations and modifications exist
within the scope and spirit of the invention as described
and as defined in the following claims.

What is claimed is:

1. A discone antenna for use at UHF and microwave
frequencies, comprising:

(a) a conducting cone having an apex;

(b) a conducting disc having a disc feed conductor

extending from its center;

(c) means for mounting the conducting disc in spaced
relation to the apex of the cone such that the con-
ducting disc’s disc feed conductor extends down
into the cone through the cone’s apex;

(d) a tuning cavity defining member coupled to the
cone and defining a tuning cavity about the con-
ducting disc’s disc feed conductor at the apex of
the cone; and

(e) a tuning slug having a lower portion received in
the tuning cavity and an upper portion extending
upwardly from the apex of the cone toward the
conducting disc, the tuning cavity and the tuning
slug and the conducting disc forming a tapered
transmission line having a plurality of segments,
each segment having an impedance, the tuning slug
adjustably received in the tuning cavity to permit
the depth the tuning slug penetrates into the tuning
cavity to be adjusted to vary the impedance of at
least two of the transmission line segments to tune
the antenna where tuning of the antenna is accom-
plished principally by the adjustment of the tuning
slug.



4,851,859

7

2. The discone antenna of claim 1 wherein the tuning
cavity defining member comprises a coaxial connector
to which a feed line is coupled, the coaxial connector
having an upper end mounted to the cone at the apex of
the cone, the coaxial connector defining the tuning
cavity therein, and means for coupling the conducting
disc’s disc feed conductor to the coaxial connector.

3. The discone antenna of claim 2 wherein the coaxial
connector has an upper throat portion which defines the
tuning cavity and a lower connector head portion to
which the feed line is coupled, the upper throat portion
having a threaded inner surface, the tuning slug com-
prising a cylindrical tuning slug having a threaded outer
surface, the tuning slug threadably received in the tun-
ing cavity to permit the depth the tuning slug penetrates
into the tuning cavity to be adjusted by screwing the
tuning slug into and out of the tuning cavity.

4. The discone antenna of claim 3 wherein the means
for coupling the conducting disc’s disc feed conductor
to the coaxial connector comprises the disc feed con-
ductor having a connector pin extending from a distal
end which extends into the connector head portion to
be a center pin of the coaxial connector.

5. A discone antenna for use at UHF and microwave
frequencies, comprising:

(a) a conducting cone having an apex;

(b) a conducting disc having a disc feed conductor

extending from its center;

(c) means for mounting the conducting disc in spaced
relation to the apex of the cone such that the con-
ducting disc’s disc feed conductor extends down
into the cone through the cone’s apex;

(d) a tuning cavity defining member coupled to the
cone and defining a tuning cavity about the con-
ducting disc’s disc feed conductor at the apex of
the cone; and

(e) a tuning slug having a lower portion received in
the tuning cavity and an upper portion extending
upwardly from the apex of the cone toward the
conducting disc, the tuning slug adjustably re-
ceived in the tuning cavity to permit the depth the
tuning slug penetrates into the tuning cavity to be
adjusted to vary the impedance of the tuning cavity
and the effective distance between the apex of the
cone and the conducting disc to tune the antenna
where tuning of the antenna is accomplished prin-
cipally by adjustment of the tuning slug, the effec-
tive distance between the apex of the cone and the
conducting disc comprising the distance between a
top of the tuning slug and the conducting disc.

6. The discone antenna of claim 5 wherein the tuning
slug is threadably and adjustably received in the cone at
the apex of the cone.

- 7. The discone antenna of claim 5 and further includ-

ing a coaxial connector for coupling the antenna to a
feed line, the coaxial connector having an upper end
mounted within the cone to the cone at the apex of the
cone, the coaxial connector defining the tuning cavity
and having a threaded inner surface for threadable re-
ceiving the tuning slug, the tuning slug being screwed
into and out of the tuning cavity to vary the impedance
of the tuning cavity and the effective distance between
the apex of the cone and the conducting disc.

8. A discone antenna for use at UHF and microwave
frequencies, comprising:

(a) a conducting cone having an apex;

(b) a conducting disc having a disc feed conductor

extending from its center;
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(c) means for mounting the conducting disc in spaced
relation to the apex of the cone such that the con-
ducting disc’s disc feed conductor extends down
into the cone through the cone’s apex;

(d) a feed connector having an upper end mounted to
an inner surface of the cone at the apex of the cone,
the feed connector extending concentrically axially
downward from the apex of the cone, the feed
connector defining a tuning cavity therein about
the conducting disc’s disc feed conductor; and

(e) a tuning slug adjustably received in the tuning
cavity for vertical adjustment therein having a
lower portion received in the feed connector and
an upper portion extending upwardly from the
apex of the cone toward the conducting disc, the
distance between a top of the tuning slug and the
conducting disc comprising an effective distance
between the apex of the cone and the conducting
disc, the tuning cavity and tuning slug and con-
ducting disc comprising a tapered transmission line
having a plurality of segments, each segment hav-
ing an impedance, one segment comprising the
effective distance between the apex of the cone and
the conducting disc, the tuning slug adjustably
received in the feed connector to permit the depth
the tuning slug penetrates into the tuning cavity
defined by the feed connector to be adjusted to
vary the impedance of the transmission line sege-
ment which is the effective distance between the
apex of the cone and the conducting disc and to
vary the impedance of at least one other transmis-
sion line segment within the tuning cavity to vary
the impedance of the tuning cavity to tune the
antenna where tuning of the antenna is accom-
plished principally by adjusting the tuning slug.

9. The discone antenna of claim 8 wherein the feed
connector has a threaded inner surface and the tuning
slug has a threaded outer surface, the tuning slug
threadably received in the feed connector for vertical
adjustment therein by screwing the tuning slug into and
out of the feed connector.

10. The discone antenna of claim 9 wherein the feed
connector comprises a coaxial connector having an
upper throat portion and a lower connector head por-
tion, the upper throat portion defining the tuning cavity
and having the threaded inner surface for threadably
receiving the threaded tuning slug, the conducting
disc’s disc feed conductor having a connector pin at a
distal end which extends into the connector head por-
tion of the coaxial connector to act as a center pin of the
coaxial connector.

11. A discone antenna for use at UHF and microwave
frequencies, comprising:

(2) a conducting cone having an apex;

(b) a conducting disc having a disc feed conductor

extending from its center;

(c) means for mounting the conducting disc in spaced
relation to the apex of the cone such that the con-
ducting disc’s disc feed conductor extends down
into the cone through the cone’s apex;

(d) a tuning cavity defining member coupled to the
cone and defining a tuning cavity about the con-
ducting disc’s disc feed conductor at the apex of
the cone;

(e) a tuning slug having a cylindrical passage extend-
ing longitudinally therethrough, the tuning slug
received in the tuning cavity so that the disc feed
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conductor passes through the tuning slug’s pas-
sageway; and
(f) the discone antenna further defined by the follow-
ing relationships:
45° = 9 = 75%
SLEOTSBLE T
T= m/y
m > A/20;
s=05m
L = 115 A/%
M = 2L(tan (6/2)) + m;

D = 0.80 M{1 — [(8 — 60°)/60°Y(4T/m)};

I=sL-T:
—[Zin><2‘rrd e/pl
w = 0.77 m(e ) X
{1 = (sL/B)[I/(B — D)in[m/(m — 2D}
Seff = T

where 6 is the cone flare angle, Z;, is the desired input
impedance, m is the diameter of the tuning cavity, B is
the depth of the tuning cavity, sL is the length of the
tuning slug, T is the wall thickness of the tuning slug, A,
is the high-pass cut-off wavelength, s is the distance
from the apex of the cone to the conducting disc, L is
the slant height of the cone, M is the maximum diameter
of the cone, D is the diameter of the conducting disc, I
is the depth the tuning slug penetrates into the tuning
cavity, w is the diameter of the conducting disc’s disc
feed conductor, € is the permittivity and p is the perme-
ability of the portion of the tuning cavity which the
tuning slug penetrates, and seqis the distance between
the top of the tuning slug and the conducting disc.

12. The discone antenna of claim 11 wherein the
tuning cavity defining member comprises a coaxial con-
nector having an upper end mounted to the cone at the
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apex of the cone, the coaxial connector having an upper
throat portion defining the tuning cavity therein and a
lower connector heat portion, the tuning slug being
threaded and the upper throat portion being threaded to
threadably receive the threaded tuning slug to permit
the depth the tuning slug penetrates into the tuning
cavity to be adjusted by screwing the tuning slug into
and out of the tuning cavity to tune the antenna.

13. A discone antenna for use at UHF and microwave

frequencies, comprising:

(a) a conducting cone having an apex;

(b) a conducting disc having a disc feed conductor
extending from its center; '

(c) means for mounting the conducting disc in spaced
relation to the apex of the cone such that the con-
ducting disc’s disc feed conductor extends down
into the cone through the cone’s apex;

(d) a feed connector coupled to the cone and defining
a cavity about the conducting disc’s disc feed con-
ductor at the apex of the cone; and

(e) the discone antenna further defined by the follow-
ing relationships:

45°=0=75%

m>Ac/20;

$=0.5 m;

L=1.15 A/4;

M=2L{tan(8/2)]+m;

D=0.80M;

w=0.77 m(e—[Zin X27Ve/p))

where 0 is the cone flare angle, Z;, is the desired input
impedance, m is the minimum diameter of the cone, A,
is the high-pass cut-off wavelength, s is the distance
from the apex of the cone to the conducting disc, L is
the slant height of the cone, M is the maximum diameter
of the cone, D is the diameter of the conducting disc, w
is the diameter of the conducting disc’s disc feed con-
ductor, € is the permittivity and y is the permeability of
the cavity.

14. The discone antenna of claim 13 wherein the feed

connector comprises a coaxial connector having an

upper end mounted to the cone at the apex of the cone.
. * %k k Kk %



