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&) Antenna.

@ A triplate antenna (11,13,15) wherein the ground
planes (13,15) are flat metal plates screwed together
at spaced locations and having arrays of aperiures
formed by stamping out, whersin a suspended
stripline structure is formed as a printed circuit on a
thin dielectric film substrate (11) and is supported
between and spaced from the ground planes (13,15)
and maintained flat by foam dielectric layers (17,19).
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This invention relates to a flat array triplate
antenna particularly, but not exclusively, for receiv-
ing T.V. transmissions from a geostationary sat-
ellite.

U.S. patent 4,486,758 discloses a triplate an-
tenna for coupling circularly polarised radiation to a
plurality of feed lines by way of a planar array of
such elements each having a pair of orthogonally
disposed dipoles, the dipole array being positioned
between conductive sheets each having corre-
sponding arrays of apertures. The dipole array and
associated transmission strip lines are spaced from
the conductive sheets by layers of dieleciric ma-
terial. The dipoles are formed one from each pair
on one surface of a dieleciric sheet and the other
one of the pair on the opposite surface of the
sheet. The respective strip line networks are also
formed on the respective opposite surfaces of the
sheet. In one embodiment of this prior art antenna
a third unaperiured conductive sheet is spaced
from one of the apertured conductive sheets to act
as a reflective surface.

The antenna is fabricated in accordance with
conventional rigid printed circuit techniques, which
will cause fairly high losses to be encountered.

European patent application No. 0 252 779A
proposes the use of metal plates which are shaped
by pressing and stamping in order to form radiating
slots and to emboss spacing abutments on the
plate surfaces facing the dielectric sheet carrying
printed conductors and terminations. Application
EP 0 252 779A states that the use of embossed
spacing abutments obviates the need for expensive
solid dielecfric material to space the conductive
sheets from the dielectric sheet carrying the print-
ed conductors. However, we have found that em-
bossing of metal plates to form accurate spacing
abutments is a complex and costly procedure to
support the stripline. In addition in order to reduce
the loss we have found it is important to use a very
thin dielectric layer so that the amount of solid
dielectric is minimal. As a consequence however,
we have discovered that the siripline is liable to
distort. In particular these distortions can occur
periodically over the surface at a fraction, e.g. one
half or one quarter of the operating wavelength
which at the wavelength we are concerned with is
about one centimetre periodic distortion, and the
resulting losses become significant.

It is an object of the invention to produce a
cheap antenna on a mass production basis and
having a low loss.

According to the invention there is provided a
triplate antenna having a flat stripline feed structure
supported between a pair of ground planes, said
ground planes being formed by flat metal plates
having a plurality of aperiures aligned with each
other, a plurality of fixings holding said plates at
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spaced apart locations, the stripline feed structure
being formed on a thin flexible dieleciric substrate
which is maintained flat and parallel to the plates
by foam dielectric material.

Preferably the foam dielectric material com-
prises on each side of said substrate a respective
continuous foam dielectric sheet which is soft and
gently embraces both the substrate and the re-
spective plate. )

Preferably also each fixing is comprises an
attachment which extends through the triplate and
which has a spacer shank defining the maximum
spacing between the outer surfaces of the plates at
the location.

We propose to have a support structure having
a plurality of shouldered pillars each of which ex-
tends through close-fitling holes in the triplate
structure whereby to provide said alignment.

Conventionally said structure has a plurality of
support pillars in which said fixings are secured.

According to another embodiment of the inven-
tion there is provided a flat array antenna compris-
ing a dielectric film carrying on one surface a
printed conductor pattern formed as an array of
pairs of conductor terminations, the terminations of
each pair being orthogonal to one another and
connected together by a conductive stripline, the
pairs of terminations each being connected to a
common stripline feed structure, the dielectric film
being spaced between two conductive surfaces
each having an array of apertures corresponding to
the array of termination pairs, characterised in that
the conductive sheets are flat metal plates wherein
the apertures are formed, and that the dielectric
sheet is spaced from the metal plates by layers of
dielectric foam material.

In a preferred embodiment of the invention the
pairs of orthogonal terminations are disposed in an
orthogonal array and the orientations of each pair
of terminations are at 45° {6 the perpendicular axes
of the array.

An embodiment of the invention will now be
described with reference fo the accompanying
drawings, in which:-

Fig. 1 is a part sectional part schematic view of
part of a flat array antenna according to the
embodiment;

Fig. 2 is a perspective exploded view of the flat
array antenna;

Fig. 3 is a part sectional view of the flat array
antenna showing details of the assembly fixing
arrangements;

Fig. 4 is a plan view of the friplate structure of
the antenna; and

Fig. 5 is a detail of the plan view showing
schematically the orientation of the orthogonal
terminations.

The various views shown in the drawings are
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not dimensionally accurate and are for illustrative
purposes only.

Referring to the drawings, the antenna com-
prises a suspended dielectric film 11 positioned
between two metal plates 13, 15 by means of foam
dielectric layers 17, 19. The dielectric film 11 has
formed thereon, by conventional printed circuit
techniques pairs of circuit terminations or
"excitation probes" 21, 23 which are orthogonally
positioned with respect to one another, and this
printed film forms the flat stripline feed structure.

The metal plates 13, 15 are each provided with
an array of apertures 25, 27 arranged in respective
orthogonal arrays. The apertures 25 and 27 are
fabricated in the flat metal plate 13, 15 by simple
conventional metal stamping out techniques. By
way of example, Applicants have found that it is
practical to stamp out an array of holes in flat
aluminium sheet of thickness of only 0.5mm. Such
flat sheets have sufficient rigidity when sandwiched
with layers of foam dielectric material, such as
expanded polyathylene, to support the suspended
stripline formed on a thin polyester film.

The film 11 and the plates 13, 15 are arranged
so that the apertures 25, the pairs of probes 21, 23
and the apertures 27 are aligned perpendicular to
the plane of the dieleciric film 11 and together
provide an array of antenna elements. The probes
of each pair are connected to each other by
stripline sections (not shown) and all the stripline
sections are connected to a common stripline feed
structure (not shown) in accordance with known
techniques to effect reception (or transmission) of
circularly polarised radio frequency signals. Such
connection techniques are known from, for exam-
ple, U.S. patent No. 4,792,810.

Additionally the antenna may be provided with
a third, generally unapertured metal plate 29
spaced from the metal plate 15 to act as a reflector
plate.

The triplate structure and the reflector plate 37
are secured to a rigid base 30, in this embodiment
made of a moulded plastics, by fixings, in this
embodiment screws 31, 33 respectively engaging
with blind bores in pillars 35, 37 respectively pass-
ing through fixing holes in the plates 11, 13, 15 and
29. In addition there are shouldered pillars 39
which pass through close fitling holes in all the
layers of the assembled structure to provide ac-
curate lateral alignment of the apertures 25, 27 with
the probes 21, 23. Note that the holes in the metal
plates through which the pillars 35 pass are clear-
ance holes to prevent distortion of the metal plates
when the screws are tightened. Furthermore the
screws 31 have shouldered spacer shank portions
31a of predetermined length so that when properly
tightened they exert no undue compression on the
triplate structure consisting of metal plates 13, 15,
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the suspended dielectric film 11 and supporting
foam dielectric layers 17, 19, and determine the
maximum spacing between the outer surfaces of
the plates at each fixing location. The length of the
shouldered portion 31a is such that when the plates
13, 15 and foam layers 17, 19 are of maximum
thickness allowed by manufacturing tolerance,
there is insignificant compression and distortion of
the triplate structure. Likewise, when the thicknes-
ses of 13, 15, 17 and 19 are the minimum allowa-
ble there will be insignificant slack in the hoiding of
the triplate structure by the screws. The foam di-
electric layers 17, 19 are unapertured except for
the holes where the locating and securing pillars
pass through. Thus the screws 31, shoulder 31a
and pillars 35, together with the foamed dielectric
layers 17 and 19 accurately control the spacing
between the outer surfaces of the ground planes 13
and 15. The foam dielectric is soft and gently
embraces the feed structure sufficient to prevent
any periodic distortions near the fractional
wavelength period mentioned above.

Applicants have noted that it is advantageous
to have a diversity of orientations for the probe
pairs 21, 23. In particular Applicants have deter-
mined that the performance of the antenna array is
optimised when the alignments of the individual
probes are at 45° to the axes of the columns and
rows of the orthogonal array of antenna elements.

The common feed stripline structure referred to
above (and not shown in the drawings) has an
output termination which couples into a rectangular
waveguide 41 the propagation axis of which is
perpendicular to the plane of the ftriplate structure.
Finally the iriplate structure is covered by a mould-
ed plastics radome cover 43 which is secured at its
edges to the base 30.

In order to reduce leakage losses at the edges
of the metal plates the edges may be formed with
lips (not shown) at right angle to the plane of the
plates. Likewise the reflecting plate 29 may be
formed with right angled lips 45.

Claims

1. A ftriplate antenna having a flat stripline feed
structure- supported between a pair of ground
planes, said ground planes being formed by
flat metal plates having a plurality of apertures
aligned with each other, a plurality of fixings
holding said plates at spaced apart locations,
the stripline feed structure being formed on a
thin flexible dielectric substrate which is main-
tained flat and parallel fo the plates by foam
dielectric material.

2. An antenna as claimed in claim 1, wherein said
foam dielectric material comprises on each
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side of said subsirate a respective continuous
foam dielectric sheet which is soft and gently
embraces both the subsirate and the respec-
tive plate.

A antenna as claimed in any preceding claim
wherein each fixing comprises an attachment
which extends through the triplate and which

has a spacer shank defining the maximum
spacing between the outer surfaces of the 10
plates at the location.

An antenna as claimed in any preceding claim,
comprising a support structure, having a plural-

ity of shouldered pillars each of which extends 15
through close-fitting holes in the triplate struc-

ture whereby to provide said alignment.

An antenna as claimed in claim 4, wherein said
structure has a plurality of support pillars to 20
which said fixings are secured.

A flat array antenna comprising a dielectric film
carrying on one surface a printed conductor
pattern formed as an array of pairs of conduc- 25
tor terminations, the terminations of each pair
being orthogonal to one another and connect-

ed together by a conductive stripline, the pairs

of terminations each being connected to a
common stripline feed structure, the dielectric 30
film being spaced between two conductive sur-
faces each having an array of apertures cor-
responding to the array of termination pairs,

the conductive sheets being flat metal plates,

the apertures being formed by stamping out 35
and the dielectric film being spaced from the
metal plates by layers of dielectric foam ma-
terial.

An antenna according to claim 6 wherein the 40
pairs of orthogonal terminations are disposed

in an orthogonal array and the orientations of

each pair of terminations are at 45° to the
perpendicular axis of the array.

45
A triplate antenna substantially as claimed
herein with reference to and as shown in the
accompanying drawings.
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