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The Design of "ASV! Homing Arrays 55
for Digby Aircraft

The basic design requirements for the "homing" antenna
arrays of ASV on Digby Aircraft were similar to those specified
for the "long distance" arrays as described in a previous report
by the author ("The Design of "ASV" Long Distance Arrays on
Digby Aircraft"), Those speclfications were that the wire should
be #18 B&S Copperweld suspended between end supports; and that
the arrays should be fed with Telcothene BA4C cable (two wire
70 ohms) from the transmitter, and Telcothene PT5C cable (coaxial
45 ohms) to the receiver., In addition to these basic require-
ments there were the following homing features:

(1) The ?rrays should bo unidircctional (l.c, firc ahead
Only .

(2) The split-beam homing system should function through
the standard antenna switch used in the Engllsh ASV
equipment.

(3) The range should be comparable with that obtained
with the "long-distance arrays.

A further desired feature was the exclusive use of
insulators of the same type as those used on the long distance
arrays,

This range requirement meant that the arrays would have
to be comparable in size with the long distance arrays. A
solution appeared to be the use of a 6-bay collinear array with
parasitic reflectors transmitting straight ahead located under
one wing, and a similar array placed under the other wing, whose
beam could be wobbled slightly by feeding at either end, for
receliving in the split-beam manner usual with homing devices,

The Receiving Array

The split-beam feature in the single array is obtained
by taking advantage of the fact that if a collinear array with
correct dimensions for a given frequency 1s fed from one end at
a frequency slightly different from the given frequency, there
willl be a shift in direction of the main beam, This is a direct
result of the shift iIn the standing wave pattern along the
radiating elements which, at a distant point, is equivalent to
a change 1in space phase,
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Accordingly by feeding at one, or the other end of the
array in thils manner the beam may be wobbled to give a split-beam
suitable for homing, In the actual design detailed in the
attached blueprint (No. N.R.C. ASV-4) the PT5C coaxial cables
from the antenna switch are connected through trombones direct
to the end suppressor stubs, The dimensions of the array are
such that the input impedance of the array at these points
matches the 180 ohm PT5C trombones directly., In fact the
standing wave ratio on a 180 ohm line feeding one point,
with the other fced point connected to the other PT5C trombone,
was 1,1,

The relative field strength patterns obtained in the
field and on the aircraft are also given in the blueprint. The
dimensions were chosen to give a shift of the optimum magnitude.
Too large a shift of course means a loss in range because the
beam gets off the peak of the transmitter beam, whereas too small
a shift makes homing difficult,

The gain of this end-fed collinear was compared with
that of the same array center-fed, When center-fed, with 180
ohm open wire line, the PT5C coaxlials were removed from the end
feed points and these points shorted. When end-fed, the input
end was fed with a 180 ohm open wire line on which the power
Input was measured, and the other end-feed point was connected
to the PT5C trombone and its coaxial which was open at the
antenmna switch end in the usual manner. This comparlson gave the
;oltage gain of the end-fed as 80% of the gain of the center-
ed.

The Transmitting Array

The details of the center-fed transmitting array are given
in the attached blueprint (No. N.R.C. ASV-5). It is seen that
the dimensions are the same as those of the receiving array.
Slightly larger dimensions appeared to give a more correct
standing wave distribution, but experiment showed no improvement
in the gain or pattern, On the other hand the practical advant-
ages of having both arrays of identical dimensions are consider-
able .

In order to match the input impedance to the 70 ohm
Telcothene BA4C cable, the center phasing s tub has 3/8" outside
diameter tubing sllpped over the wires for a length of 35
cm. This gave a standing wave ratio on 70 ohm open wire line
of 1.16.



The Combined Patterns

In actual practice one is not as interested in the
individual receiving and transmitting field strength patterns
as 1in the combined (receiving x transmitting) pattern, This
is given in the attached polar curves. (See Fig. 1.)

It 1s seen that the signal is above half maximum value
as long as the ship's nose is kept pointing to within + 12° of
the target.

Although the combined signal astern in the horizontal
plane is negligible, yet, as one can see in the vertical plane
pattern given in blueprint N.R,C., ASV-5, there is transmitted
astern at angles more than 20° below the horizontal, field
strengths larger than 20% of the main beam. Accordingly the
plane should fly low if bothered by signals from large objects
close astern,

There appear to be two possible methods of differentia-
ting bow from stern targets. The first 1s achieved by raising
the nose of the ship slightly which should result in diminish-
ing the signals from objects astern, whilst leaving constant
those from objects ahead. The second method is accomplished by
turning the ship slightly to the right for instance. This
should make the left hand signal increase if the object is
ahead but decrease if object is astern.

Notes on Installation

In installing these arrays under the wings of the air-
craft, care must be taken to ensure that the array wires are
strung exactly perpendicular to the center line of the fuselage.
This precaution is necessary if the narrow field patterns are
to be used correctly and efficiently for homing. A small
dihedral angle (in the vertical plane) is not considered to have
any disturbing effect,

The lengths of the PT5C coaxial cable from the receiving
array to the antenna switch must be ldentical in order to
equalize the received signals,

It should be noted that the spreader details given in
the blueprints refer merely to the design used in the experi-
mental models. The shape and mounting of the spreader to be
used on the aircraft must, of course, be based on aerodynamic
considerations,

Ottawa, K.A. MacKinnon
June 21, 1941,



ComBineo FRTTERNS v THE HoRIZonTAL Flane

/ TCANS M 1TTER X SPHT= Bear lféasn/erz)

/00% E/‘?Z]/i e ‘/HLUE /F Té/?A/SM/r;‘C—:C AND
Eccewver Beams ComcidED. .

Fie. 1L
Homive KA / , : ' \
For Dispy IRRAFT, s _ ok 552 ”_@@i‘(



WATIONAL. e sentcn Gunee, Raow Secriow, OTTAWA.




WATionn: €RsAngSH Comnen, Rrsis Secrice, Orrand

H

$2 |

I G i

3.2 ¢

3 G H

e $53 3 i
§ L
R iy &F




