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Schnorchel in sea. View at short range, November 1944
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The Long Range System in which narrow beams are projected sideways from the
aircraft is designed to satisfy 1(a) and 1(b), but does not perform the homing function
1(c) unless auxiliary aerials are fitted.

The present methods of indication leave much to be desired, and the accuracy
is certainly not good enough for bombing through the overcast. From experience
to date it is very doubtful whether conditions 1(d) and 1(e¢) could ever be met on
wavelengths longer than 10 centimetre.

A suggested centimetre wave design which would satisfy all but 1(d) of the
above requirements is, as follows :—

COASTUNE POSITION OF AIRCRAFT
‘

/

ROTATING BEAMS DISPLAY

A centimetre wave beam is projected from a convenient point on the aircraft,
and made to rotate at a speed not slower than one revolution per second. Returned
signals are fed to the face of a cathode ray tube or equivalent mechanical-optical
device so as to give plan position of ships and coastline in the vicinity. The
advantages of the system are obvious as a ship search and navigational device,
and the tactical operations which may be carried out are :—

(a) Search of a wide sea area.
(b) Homing on any vessel within range.

{¢) Continuous spotting and following of vessels overnight; an operation
which is difficult with existing apparatus because of the restricted coverage.

3. Detailed Specifications

(a) Choice of a Wavelength, In order to obtain a sufficiently narrow beam with
a reasonable aperture, the wavelength should be below 10 centimetres. The success
of the Bell Laboratory magnetron design at 8-4 centimetres suggests that this
wave-length should be adopted for airborne ship detection equipment.

(b) The Aerial System. The radiator, which would be common to transmitter
and receiver, should, in the first instance, be a flat horn of aperture approximately
30 inches by 6 inches mounted amidships on the aircraft above or below the fuselage.
It should be capable of rotation about a vertical axis at a speed faster than one
revolution per second, and be fed through a single line along the axis of rotation.
The beam width would be approximately plus or minus 7 degrees for 6 decibels
down in the horizontal plane, approximately a circle diagram in the vertical plane.
This spread in vertical distribution represents a waste of energy, but appears
unavoidable if frontal area of the radiating system is to be kept down.
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APPENDIX No. 15

A.S.V. MARK VIIT AND MARK VIIIA

A.S.V. Mark VIII was the American 3-centimetre A.S.V. equipment A.S.D.,
and was used by Coastal Command only in Venturas for meteorological flights
between January and March 1944. A.S.V. Mark VIII was soon replaced by the
production version of the equipment, A.S.V. Mark VIIIA or A.S.D.1. The installa-
tion was exceptional in that it was designed and developed specifically for the
A.S.V. role instead of being an adaptation of H2S. The installation weighed about
260 pounds and consisted of the scanning system, transmitter/receiver, modulator,
rectifier, receiver amplifier, indicator, azimuth calibrator and control unit. The
scanning system included an 18 inch diameter paraboloid, waveguide fed from
the back, the waveguide exciting a dipole with reflector. The T.R. unit was designed
to be mounted immediately behind the scanner unit and both were shaped to fit
into a tapered nacelle which was located above the cockpit and between the two
aircraft propellers. It contained the magnetron, crystal mixer and head amplifier
with suitable monitoring circuits. The modulator, a standard pressurised Philco,
common to several American equipments, contained pulse forming and shaping
circuits, hard valve modulator and power supplies. The rectifier was merely a
power unit ; it carried no controls and could be stowed anywhere in the aircraft.
The receiver amplifier contained the 1.F. strip. A.F.C. circuits, video amplifier,
and cathode rav tube deflection circuits.
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AS.V. Mark VITIA (A.S.D.1)

A large number of pre-set controls were mounted on the front panel but it was
not necessary to touch them during flight. The automatic frequency control was
similar to that used in many American equipments. The indicators were very
compact, containing only an electro-magnetic 5 inch cathode ray tube with brilliance
and focus controls, the case being shaped to fit the C.R.T. B Scope display was
used. The control unit, which clipped on to the rectifier unit and shared its shock
mounts, contained the main on-and-off switch and all controls necessary during
flight except the azimuth calibrator. The azimuth calibrator was a calibratecd
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