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The present invention relates to antenna sys-
tems, the direction of whose principal radiation
lobe can be varied and has for its object to pro-
vide a simple arrangement for oscillating the
radiation lobe between two positions. Such sys-
tems are particularly useful in defining a path
or direction by the space overlapped by the lobe
in its two extreme positions, but may equally well
be used for receiving electromagnetic waves from
a particular direction substantially to the exclu-
sion of all other directions. 'This has been com-
monly carried out by switching radiation lobes
perpendicular to the plane of polarization, and
the particular object of this invention is to switch
the radiation lobe in the plane of polarisation.

This latter feature is of particular importance
for path definition where horizontally polarised
waves are to be used on account of their pre-
ferred propagation characteristics.

According to one aspect of the invention an
antenna system, the direction of whose princi-
pal radiation lobe can be varied comprises a re-
flector capable of changing its radiation pattern
with change in distribution of the operating wave

energy relative thereto, a conductor antenna sys~

tem (which may under some conditions with ad-
vantage include a non-radiating portion) located
in front of said reflector, said antenna forming a
part of a circuit which can be tuned exactly into

resonance at the operating frequency, said cir-

cuit being coupled to a translation device and
means for varying the centroid of current dis-
tribution in the conductor antenna in front of the
reflector.

According to another aspect of the invention,
an, antenna system for use with plane polarised
waves and the direction of whose principal radi-
ation lobe can be varied in the plane of polarisa-
tion comprises a horn of rectangular cross-sec-
tion, and closed by a reflecting surfaece at the
back or throat thereof; a conductor antenna gys-
tem having preferably a non-radiating part and
located in the horn and disposed parallel to one
pair of opposite sides of the said rectangular
cross-section cof said horn, said antenna forming
part of a circuit tuned to the operating frequency,
said circuit being ceupled to a translating device:
and means for varying the position of the cen-
troid of current distribution in the conductor
antenna.

In a practical embodiment as applied to an
antenna system for producing a blind landing or
blind approach path for air craft or other mov-
ing vehicles along the space or direction over-
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plane polarised waves, the antenna, system accord-
ing to the invention comprises a horn device of
rectangular cross-section one pair of sides of said
rectangular cross-section being disposed hori-
zontally and a conductor antennsa having a non-
radiating portion located in said hern and dis-
posed parallel to the horizontal sides of the said
rectangular cross-section of the horn, said an-
tenna forming part of a closed loop eircuit tuned
to the operating frequency and connected to a
source of high frequency electrical power: and
means for alternately earthing two pointgs of said
loop circuit,

The invention will be better understood from
the following description taken in conjunction
with the accompanying drawingg which show by
way of eXxample only one practical embodiment,
thereof. In the drawings Figure 1 shows dia-
grammatically the antenna system and Figure 2
illustrates the principal lobe of the system of Fig-
ure 1 in two extreme positions.

In Figure 1 a horn reflector of rectangular
cross-section is indicated at | with one pair of
opposite sides of said cress-section arranged hori-
zontally and the antenna system comprises two
horizontal wire conductors AB connected together
at one end by an impedance Z which is a non-~ra-
diating resistance and may comprise for instance
& coil or length of folded conductor. The func-
tion of this impedance is to render the electrical
length of the current path in the portion AZB
such that the currents in the elements Ai; and
Az of the conductor AB of the same sign, i. e.
positive or negative. It will be apparent that Z
should be substantially a pure reactance. The
other ends of A and B of the antenna system are
connected by separate paths to a translation de-
vice (transmitter or receiver, not shown) by a
transmission line T which branches out at C to
each end of the aerial system AB thus forming
a loop cirecuit ABC, which is most conveniently
a closed loop, although this is not essential,

The transmission line is shown as comprising
a concentrie conductor cable, the outer conduc=
tor of which is conneeted to the horn | at
points convenient for connections of the inner
condustors to the aerial system AB. -

The impedance of the transmission line T is
matched fto the radiation resistance of the an-
tenna system as seen along the two paths CA
and CB for instance by the appropriate choice
of the lengths CDI and CD2 when the central
conductor is connected to earth potential at D!
or D2 respectively. In most practical cases CDI
and CD2 will be substantially equal. The loop
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ABC is tuned in known manner, as for exam-
ple by a tuning loop L inserted in one branch
of the loop ABC. The direction of the radia-
tion lobe depends upon the current distribu-~
tion in aerial AB with respect to the sides of
the horn.

In order to change the direction of the radia-

tion lobe from one position OX to another di-
rection OY Fig. 2, the point of the antenna
AB at which the centroid of current distribution
occurs, must be moved from one position to
another. To this end, in the example illustrated
in Figure 1 of the drawings switch arrange-
ments El, E2 are shown provided for alternate~
Iy connecting the points DI and D2 to earth.
These arrangements may comprise electromag-
netic relay contacts, diodes or other known ar-
rangements, mechanical, electrical or electro-
mechanical. By earthing these points alternate-
ly the standing waves on the loop move rela-
tive to the loop circuit so that a node occurs
at the earthed point of the circuit. Thus the
current distribution in aerial AB is varied and
the point at which the centroid of current dis-
tribution occurs is moved.

By the use of a system as described, plane
polarised waves are produced, when used as a
transmitter the plane of polarisation being in the
plane of the paper, that is, the plane contain-
ing the antenna AB. When used as a receiving
system, the antenna is most efficient for polarised
waves in the plane containing the antenna AB.

The outer conductor of the loop circuit should
preferably be screened from outside radiation
or to prevent radiation thereby.

Whilst the loop circuit ABC is shown and de-
seribed as associated with a horn of rectangular
section, any other type of reflector may be em-
ployed. The advantage of using a rectangular
section horn is that plane polarised waves may
be set up therein without the use of a wave
guide. Approximately plane polarised waves may
be set up in a horn of circular section.

Whilst a specific embodiment of the inven-
tion has been described it is to be understood
that the invention is not limited to this embodi-
ment and modifications thereof will occur to
those skilled in the art and which fall within
the scope of the appended claims.

What is claimed is:

1. An antenna system, the direction of whose
principal radiation lobe can be varied compris-
ing a reflector, a conductor antenna system lo-
cated in front of said reflector, said antenna
forming part of a circuit which can be tuned
jinto resonance at the operating frequency, said
circuit being coupled to a translation device, and
means for varying the position of the centroid of
ecurrent distribution in the conductor antenna
in front of the reflector.

2. An antenna system for use with plane po-
larised waves and the direction of whose prin-
cipal radiation lobe can be varied in the plane
of polarisation comprising a horn of rectangu-
lar cross-section, and closed by a reflecting sur-
face at the back or throat thereof, a conductor
antenna system having preferably a non-radiat-
ing part and located in the horn and disposed
parallel to one pair of opposite sides of the said
rectangular cross-section of said horn, said an-
tenna forming vart of a circuit tuned to the
operating freguency, said circuit being coupled
to a translation device, and means for varying
the position of the centroid of current distribu-
tion in the conductor antenna. '
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3. An antenna system for producing a blind
landing or blind approach path for aircraft or
other moving vehicles along the space or di-
rection overlapped successively by two beams of
horizontal plane polarised waves comprising a
horn device of rectangular cross-section one pair
of sides of said rectangular cross-section being
disposed horizontally and a conductor antenna
having 2 non-radiating portion located in said
horn and disposed parallel to the horizontal sides
of the said rectangular cross-section of the horn,
said antenna forming part of a closed loop cir-
cuit tuned to the operating frequency and con-
nected to a source of high frequency electrical
power, and means for alternately earthing two
points of said loop circuit.

4. An antenna system the direction of the prin-
cipal lobe of whose radiation pattern can be
varied in the plane of polarisation of the operat-
ing electromagnetic waves comprising & reflect-
ing means, a conductor antenna located in front
of said reflecting means, a translating device
coupled to said conductor antenna and means for
varying the position of standing waves on said
conductor antenna.

5. An antenna system the direction of the
principal Ilobe of whose radiation pattern can
be varied in the plane of polarisation of the op-
erating  electromagnetic waves comprising a re-
flecting means, a conductor antenna located in
front of said reflecting means and forming part
of a circuit tuned to the operating frequency, a
translating device coupled to the tuned circuit
and means for varying the position of stand-
ing waves in said tuned circuit.

8. An antenna system the direction of the prin-
cipal lobe of whose radiation pattern can be
varied in the plane of polarisation of the oper-
ating electromagnetic waves comprising a reflect-
ing surface, a circuit tuned to the operating fre-
quency and including a series connected conduc-
tor, said conductor being located in front of said
reflecting surface, a translating device coupled
to the tuned circuit and means for varying the
position of standing waves in said tuned cir-
cuit. -
7. An antenna system the direction of the prin-
cipal lobe of whose radiation pattern can be var-
ied in the plane of polarisation of the operating
electromagnetic waves comprising a reflecting
surface, a tuned circuit tuned to the operating
frequency having a conductor thereof in front
of said reflecting surface and means for varying
the position of the standing waves on said con-
ductor. .

8. An antenna system the direction of the prin-
cipal lobe of whose radiation pattern can be var-
ied in the plane of polarisation of the operat-
ing electromagnetic waves comprising a refiect-
ing means, a conductor antenna located in front
of said reflecting means, means for creating
standing waves on said conductor antenna and
means for varying the centroid of current dis-
tribution in said conductor antenna.

9. A directive antenna whose direction of
maximum radiant action can be varied in the
plane of polarisation of the operating electro-
magnetic waves comprising a horn reflector, a
loop circuit tuned to the operating frequency, a
part of a conductor of said loop circuit being
accommodated within the said horn refiector, ‘a
translating device coupled to said loop circuit and
means for varying the centroid of current dis-
tribution in said part.
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10. A directive antenna whose direction of
maximum radiant action can bhe varied in the
plane of polarisation of the operating electro-
magnetic waves comprising a horn reflector, a
conductor located in said horn and forming part
of a circuit tuned to the operating frequency, a
translating device coupled to sald circuit and
means for varying the positions of nodal pcints
of the standing waves in said circuit.

11. A directive antenna whose directicn of
maximum radiant action can be varied in the
plane of polarisation of the operating electro-
magnetic waves comprising a horn reflector, a
loop circuit tuned to the operating frequency and
comprising a length of coaxial line and a con-
ductor in series with the inner conductor of said
coaxial line located within said horn, a trans-
lating device coupled to said loop circuit and
means for connecting alternative pcints on the
inner conductor for said coaxial line to earth po-
tential.

12. A directive anfenna whose direction of
maximum radiant action can be varied in the
plane of polarisation of the operating electro-
magnetic waves comprising a horn reflector of
rectangular cross-section and closed by a reflect-
ing surface at the throat thereof, a loop circuit
tuned to the operating frequency and comprising
a length of coaxial line the inner conductor of
which is in series with two radiating conductors
and a non-radiating impedance element, said
non-radiating impedance element together with
one of said radiating conductors on either side
thereof being located within said horn, the said
radiating conductors being disposed parallel to
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one pair of opposite sides of said horn, a trans-
lating device coupled to said circuit and means
for connecting alternative points on said inter-
nal conductor to earth potential.

13. An antenna system for defining a path
for mobile receivers indicated by a continuous
dash when the receiver is on said path and by
complementary signals of different strengths
when the receiver is to the right or left of said
path comprising a horn reflector of rectangular
cross-section and closed by a reflecting surface
at the throat thereof, a loop circuit tuned to the
operating frequency and comprising a length of
coaxial line, the inner conductor of which is in
series with a radiating conductor located within
said horn and disposed parallel to one pair of
oppoesite sides of said horn, a source of operat-
ing frequency current coupled to excite said lcop
circuit and means for alternately connecting two
different points of said inner conductor to earth
potential.

14. An antenna system according to claim 13
further comprising a non-radiating impedance
element in series between two separate portions of
said radiating conductor.

ERIC OSBORNE WILLOUGHBY.
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