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AUTHORIZATION ~

1. This problem was authorized by BuShips letter S67/36
(485J) serial C-4B5~799 of 30 Janmuary 19L2.

REFERENCES
2. (a) NRL Report R-1862 of 17 April 19L2

(b) Radiation Laboratory (MIT) Report on 10 cm.
' Echo box of 31 March 1942,

(c) Radiation Laboratory (MIT) Report 55-1 on
Resonant Echo Box of L September 1942. °

Problem

3. The purpose of the problem was to develop a "Phantom"
Target for use with Radar., A solution of this has already been developed,
reference (a), and is now in production for the SC type of equipment.
The Radiation Laboratory (MIT) has carried the laboratories solution into
the ultra high frequency field, reference (b) and (c). The high "@" type
of "Phantom" Target does not give a true return pulse to the Radar receiver,
but a decaying CW signal that. shows on the indicator scope immediately
after the transmitter pulse and remaining for a length of time dependent
on the @ and other factors. The desirable "Phantom"™ Target is one in which
a pulse, similar to an echo, appears on the indicator scope at a delayed -
time that can be fixed or varied.

THEORETICAL CONSIDERATIONS:

4. _ The output of an oscillator, whose grid RC circuit is a
large value, is a series of wcillations (motorboating) which can be made
gimilar to echoes. If the oscillatory circult of this oscillator is the
resonant circuit of a high Q type “Phantom"Target or other resonator, the
voltage bullt up by the Radar pulse will produce a negative bias across
the grid resistor due to the rectifying action of the grid., If this bias
is large enough the tube will stop oscillating for a length of time depend-
ing on the RC combination and the value of bias at which the tube will
oscillate. Plate 1.

5. The addition of other RC eircuits can be used in combina=-
. tion with the fundamental circuit. The voltage produced by a separate
diode, as in the present High ¢ "Fhantom” Target indicator, can be used
in series with or as part of the grid circuit of the oscillator. An RC
corbination in the plate circuit of the oscillator can be used to create

a single, several, or a series of pulses after the initial delay time.
Plate 2, '

6. The use of an attenuator in the input circuit from antenna
to resonator can be used to change the delay time but more important is
its use to attenumate the oscillator pulses to determine the receiver sen-
sitivity. It is also convenient to vary the plate supply voltage in
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