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@ Low-profile omni-antenna.

@ A base plate (11) supports a non-conductive substrate radome (26) is supported by the base and covers the ‘
{24} on which a conductive substrate (25} is mounted. A conductive and non-conductive substrates so that the anten-
connector (19) conducts a signal to or from the conductive na may be mounted in a low profile or near-flush configura-
substrate. Inductive posts (28) such as screws are electrically tions. The non-conductive substrate may be teflon glass or
connected to the conductive substrate and the base at air. The conductive substrate may be a copper-clad disc
selected locations for inductively tuning the antenna. A located on the teflon glass.
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LOW PROFILE OMNI-ANTENNA

The invention relates generally to low cost

antennas and, in particular, to tuneable, iow profile

antennas.

Disc radiators are well known in the prior
art. However, the tuning of such radiators is usually
accompl ished by a matching network or a parasitic
radiating element. These tuning methods usually

result in a high cost antenna.

It is an object of ;his invention to provide a

low cost, low profile omnidirectional antenna

. (omni-antenna) for use on aircraft with a microwave
R A U

.'landiqg;system (MLS) receiver.
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It is another object of this invention to
provide a low cost antenna having a simple
construction, including an element in the form of a

disc which may be tuned.

The antenna according to the invention comprises
a base plate supporting a non-conductive substrate on
vhich a conductive substrate is mounted. First means
provides signals received by said conductive substrate
to a receiver. Second means inductively tunes a
capacitive discontinuity in said conductive substrate

wvhich occurs when the signal is received.

For a better understanding of the present
invention, together with other and further objects,
reference is made to the following description, taken
in conjunction with the accompanying @rawings, and its

scope will be pointed out in the appendéd claims.

Figure 1 is a cross-sectional view of one
embodiment of an antenna accordihgwip‘the invention

mounted in a low profile configuration.
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Figure 2 is a sectional view taken along line
2-2 of figure 1.

Figure 3 1s a cross-sectional view of another
embodiment of an antenna according to the invention

mounted in a near-flush configuration.

The low'profile omni-antenna according to the
invention is particularly suited for aircraft
applications. Preferably, the antenna is mounted on
the aircraft skin and is used with a microwave landing

sysfem receiver in the aircraft.

As illustrated in figures 1 and 2, antenna 10
includes base plate 11 mounted in a low profile
configuration to aircraft skin 12 by bolts 13 which
engage aircraft skin 12.

Antenna 10 is mountedléhrough opening 18 in

aircraft skin 12 and is connectéd to its associated
system, such'as an MLS receiver, by TNC connector 19.
Base plate llﬁasanxnmhhg which is engaged by TNC -

"connector 19. Screws 20 have threads (not shown)

20 yhich engage corresponding threads in base plate 1I and

retain TNC connector 19 in place. Connector 19
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supports insulator 22 having conductor 23 located in
its center. Non-conductive substrate 24 is adjacent
base plate 11 and supports conductive substrate 25
which is connected to conductor 23. This structure is
enclosed by radome 26 mounted on base plate 11 and
engaged by projections 27. Base plate 11, substrate
24 and substrate 25 are preferably located in parallel

planes, as illustrated.

As illustratgd in figure 2, a preferred
embodiment of antenna 10 is a circular configuration
with conductive substrate 25 being a metallic disc.
However, the antenna according to the invention may be

configured in any appropriate shape which provides the

desired radiation pattern.

Due to reciprocity, antenna 10 may be used in
either a transmitting or receiving mode. In the
receiving mode, TNC connector 19 is connected by
coaxial cable to a signal receiver (not shown).
Conductive substrate 25 fﬁnctions as the receiving
element and provides received signals to conductor
23. The signals are transmitted through the coaxisl
cable to the receiver. 1In the transmitting mode, TNC
connector 19 is connected via coaxial cable to a

transmitter (not shown) which provides a signal to be’
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radiated. The signal is conducted by the coaxial

cable through conductor 23 to conductive substrate 25

which radiates the signal.

Tuning of antenna 10 is accomplished in the
5 following manner. Conductive substrate 25, preferably
a copper disc, has its primary signal reflection
.region at or near its edge. This primary reflection
region occurs at the discontinuity between the
captured wave and the radiated wave i.e. ffom the
10 region inward disc 25 functions as a radial waveguide
whereas from the region outward disc 25 functions as a
radiator. From this primary reflection region or
discontinuity outward, the conductive substrate 25
appears to be a capacitive device. Tuning is
15 accomplished by selectively inserting screws 28
through conductive substrate 25 and in electrical
contact therewith, through the non-conductive
substrate 24 and threading into base plate 11. Screws
28 function..as -inductive posts which inductively tune

20 ‘the capacitive discontinuity of antenna 10.

In a preferred embodiment, the base plate 11 is
a circular metallic plate electrically contacting
aircraft skin 12. Non-conductive substrate 24 is a

~ «dheflon glass substrate 0.16 cms. thick having
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copper cladding to form the conductive substrate 25.
Radome 26 is a clear plastic radome such as
polycarbonate having tapered shoulder 26a which
results in a configuration which has a very low
profile and can be fabricated at low cost.
Futhermore, such a structure provides performance with
respect to impedance matching which is more than
adequate for MLS applications. This is due, in part,
to the fact that the thickness of the non-conductive
substrate 24 provides the impedance transformation
necessary to match the antenna so that its VSWR is

less than 2:1.

Figure 3 illustrates antenna 10 mounted in a
near-flush éonfiguratiﬂl wvherein base plate 11
engages the .upperside of aircraft skin 12. In the
embodiment shown in fTigure 3, air gap 30 functions as
the non-conductive substrate between base plate 11 and
conductive substrate 25. Tuning screws 28 support
substrate 25 in place. Figwe 1 is a lower
profile - configuration because radome 26 is located
within opening 18 and maintains a low profile with
respect to aircraft skin 12 so that skin 12 and the

top of radome 26 are in substantially the same plane.




10

15

20

0117017

CLAIMS:
Claim 1. An antenna having a conductive
base (11), said antenna characterized by:
(1) a non-conductive substrate (24) adjacent
said base (13;
(2) a conductive substrate (25) adjacent said
non-conductive substrate (24);
- (3) a first circuit (19, 22, 23) for
conducting a signal to or from
said conductive substrate (25); and
(4) a second circuit (28) coupled between said
conductive substrate (25) and said base (6)

at selected locations for inductively tuning

said antenna.

Claim 2. The antenna of claim 1 wherein said
base, said non-conductive substrate, and said

conductive substrate are located in parallei planes.

Claim 3. The antenna of claim 1 wherein said
second circuit (28) comprises inductive posts
electrically connected to said conductive substrate,

and said base.

Claim 4. The antenna of claim 3 further
comprising a radome (26) supported by said base and

covering said conductive substrate and said

non-cbnductive substrate.
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Claim 5. The antenna of claim 4 wherein said
conductive substrate (25) comprises a metallic disc
and said inductive posts comprise metallic members
electrically connected between said base and said disc

5 at selected regions.

Claim 6. The antenna of claim 5 wherein said

non-conductive substrate (24) comprises teflon glass.

Claim 7. The antenna of claim 6 wherein said
metallic disc is a copper cladding located on said

10 tefion glass.

Claim 8. The antenna of claim 7 wherein said 5
metallic members are screws and said radome is

polycarbonate.

Claim 9. The antenna of claim 5 wherein said

15 non-conductivw substrate comprises air (30).

Claim 10. The antenna of claim 6 wherein said
first circuit comprises a connector grounded to said

base and coupled to said disc.

Claim 11. The antenna of claim 9 wherein said
20 first circuit comprises'a connector grounded to said

base and coupled to said disc.
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