


ABSTRAQT

The dovzlopment of two tywes of Rebecea receiving aerial
Tor the Beaulighier, onc fittecd to the wings and the other to
e noge,; together with transmitting acrial are described.
Also included awrc rcesults of flight tests with Burcka:; and

i

insvollotion insSructions and diagrams,.
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Lo FOR REBRCCA T BRAUFIGHTER
B.F. Cooper

By R.B., Coulson
PART T
DESIGN O WING AR

1. INTRODUGHION :

A brief outliine of the experimental work lcading to
the dovelopment of the wing aeriol systom for the Australian
Rebecen insvallation onthe Beaufighter planc follows.

Tho aerials ore suitable for freguencics of 176 Mc/s and

the renge from 214~23L Me/s with satisfactory gain and direction
finding properties,

1.1 Zioguircemento

A 800 of rocciving acricls was nceded  which would be
vertically polariscd and have the following propertica;-

(a) Freguoney Band . 176 Me/s and 214 - 234 Me/s

(b) Goin - Bufficicnt gain on upper
Trequeney band to give range of
20 miles in the forward dircetion
at 1500 ft. with Australisn Robecce
and Buwrcka cquivsment, and 10 miles
in the backward dircction.

(e) D/F Propostics To give continuously increasing
D/F up to 60° without ambiguitics

with a D/F rotio of about 1.5/1 at
100 ofT, '
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(d) Mateh A standing voltage wave ratio
of less than 2:1 on all frequencies.

(e) Miscellaneous - To be free from propeller
nodulation,

Requireients (c) and (e) were the considerations which
finally led to the adoption of a wing installation as against a
fuselage installation., (See Fig. 23)

The trensmitting aerial was installed under the nose of the
alreraft. It was required to behave similarly in metehing -
gualities as in 1.1 (d) and have suffieient gain to trigger
Bureka at 25 miles at least,

2 PRE-FXPT IT COiT ERAT

It appeared that whatever actual type of aerial were devel-
oped, it would pmobably consist of two or more elements in the
form of an array, some elements being either parasites or phased
elements. It was decided to pursue the simplest type of aerial
with the hope that it could be made workable., Rather than an
array of—gkelements such as 1n, say, a Yagi serial, #-elements
were used, connected to the underside of the wing with electrical
images thus produced in the aluminium covering. The R.AA.F. had
expressed a preference that any installation should be on the
underside of the wing rather than on top. This brought in another
complication, in that, in addition to the effects that the body
of the plane and especially the engine nacelles would have on the
polar diagrams, rockets which are installed under the wing could
not be permitted to influence the diagram too mche.

Solution to the above problem was to produce an aerial with
e pattern which had little radiation in the direction of these
obstructions: this also helped to minimise propeller flutter.

Another consideration borne in mind during the experimental
‘worik was to keep the elements as thin as possible in order to
minimise wind drag, end yet thick enough to keep the bandwidth
large.
S

T T o)

All early work on the aerial was done on a "mock-up" wing.
This was & flat metallic sheet 6' x 6' mounted on a turntable
about 2'6" above the ground. The elements were mounted ver-
tically on the top of tthis and the horizontal diagram taien by
rotating the aerial while it received QW signal from a dipole
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transmitter about 50 yards away. Readings of second detector
current were recorded against angle.

3«1 Polar Patterns

lost of the work was firsi done on 224 lic/s using an exciter
and single director. Various spacings between the elements
were tried (+1A, «15N, 2N together with different lengths of
exciter and director. Eventually it was found that an exciter
14Z" long with a director 10%" long with a separation of 62"
broduced a satisfactory diagram to suit the frequency range
214=23l Me/s. Then the performance at 176 Mc/s was investigated,
It was found that the director decided upon for the higher fre-
quency band produced very little effect at 176 lie/s, the volar
pattern being almost circular. Accordingly, a reflector 164"
long, 63" behind the exciter was found to work satisfactorily
for 176 Me/s. Again it was noticed that this reflector had only
small effect at the higher frequencles. After checking a erude
experimental installation on a Beaufort Bomber on the ground,
an aerlal consisting of the three elements was installed on a
Beaufighter. he line of the three elements lay along the axis
of the wings, with the exciter about five feet from the wing tip,
The matching of this aerial will be described later. The nolar
patierns for this Tirst installation are shown in Tigs., 14 18
and 19, '

a2 esult irst i o] s

ATter a flight test, it was found that this aerial had fap
too little gain, in that the range was only 15 miles.
) Work then proceeded to develop higher gain. This time,
the aim was to produce.as much gain as possible at upper fre-
queney band, temperarily forgetting about the 176 Mc/s point.
Accordingly an experimental "mock up" was made on the 6! x 6!
metallic sheet with the lengths and posdtions of director and
reflector contimiously varieble. The exciter was left the
same since 1t had been found to be best from considerations of
match. The aerial then produced was as follows:—

Execiter = LI

Reflector = 129

Director = 103"
Exciter--Reflector distce = 151
Exciter~-Director distce = 103"

The gain along the direction of greatest intensity i.e.
along the line of the elements, was measured in comparison with
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a standard matched dipole for cach frequencys

with the dimensions fixed for maximum gain, polar patterns
were taken at 214, 224 ond 234 Mc/s on the "mock up" plotform
and were found to be much sharpecr than those of the first trial
installation. A sample pattern at 224 Mc/s is shown in Fig. 2.

After studying the patterns and with an cye to greater
forward gain, 1t was dccided that, without sacrificing too much
of the D/F properties, the main beam could be swung round to
L,5° from straight ahead direction on the 'plane. Assuming this-
then, and that the cngine nacelles etc, would not couse much
damage, work waes started on 176 Mc/s. Since gain was not such
an important factor for usc .with Beacon, attention was concen-
tratod on modiflying the paticrn so that it would hawve, abovc all
good DJF characteristics on 176 Mc/se Accordingly, a fourth
elemont was added -- a parasitic reflector =- at 45° to the
line of thc other clemontse This tended to shoot the beam out
aideways and increase the sharpncss of cross-over dead ahead
at 176 Mc/se

This parasite was tuned both in length and &1stanco of
peparation from the exciter and a complete sct of polar paticrns
at all frequencies was taken. These arc shown in Figs. 3, L, 5
and 6. It was now considercd that for this simple type of aeris
the best possible performance was boing got out of it.

I_I,. d T-r‘ ] A i
Le1 Cain

Before the sccond reflector was added, gain measurcments
were taken (in the optimum direction) and wore:-

FREQUENCY | GAIN REL. TO STD, DIPOLE
271 Mc/B. 51 dbe

224 = ' 5  dbe

- T | 5% dba J

The reason for maximum gain being at 234 Mc/s. was that the
geometry of the acrial was decided on that frequcncy,

The addition of thc second reflector served to increase
these goin figures despite the "sguint® given to thc patterns
as can be seen in Figs. Y4, 5, and 6. Still measuring gain along
the line of the thrce higher frequency elements, and with the
176 Mc/s reflector in place, the following results were obtained




































































































































