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ABSTRACT

A small auxiliary unit has been designed for use in
conjunction with a Decca Navigational System on survey
flights, The unit is intended to trigger a relay system
which actuates an aerial camera every time the dial
pointer on the Decca dial passes through zero, For
this pﬁrpoae, the pointer tip has been coated with radioactive
caesium-137 whose activity is detected by a Geiger tube
located above the dial face, Details are given of the
mechanical arrangement and of the design of the

circuit which is fully transistorized.
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INTRODUCTION

In qonnection with the aerial survey flights carried out by the
Geophyaica Division of the Geologiéal Survey of Canada, it seemed
desirab'lg to obtain photographic exposures automatically by connecting
the camera release in some way to the dials of the Decca Navigation
Syst(.:n us\éd,. It was essential to do this without interfering iﬁ any w;vay
with the operation of the dials and without adding apéreciably to the
weight of equipment in the aeroplane. In addition, it was necessary for
any such system to be very reliable énd to require practically no main-
teﬁance in the field, This requirement was placed bef.ore the Radio~
activity Division of the Mines Branch by Mr, L.A. Collett and Mr, S.b
Washkurak of the Geological éurvey of Canada, and th.e unit described
here was developed, with their co-operation, during April and May, 195_8;
in time for the stért of the field season.

Several possible systems, mainly of an optical nature,were
disﬁuased at first, but it was decided to use a scheme based on detecting
the radioactivity of a coated dial pointer, This scheme seemed to be the
simplest t'o"c*.c;nstruct, and most convenient in view of the limited time
available, because several of the circuits required had been under
development already for .other purposes.,

The problem, then, was to produce an electricai pulse to close a
relay every time the dial pointer passed through the zero l;osition. The

pointer could move either clockwise or anti-clockwise and with speeds

varying from 15 rpm to 0.5 rpm. For compactness a thin, end-window
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~ INTEGRATOR AND SWITCH CIRCUIT
Thi; circuit preSented most of the pfoblems, as it was important
to minimige the possibility of accidental closing 'of the relay and yet
choose time constants such that‘ the circuit would operate both at fast

and slow pointer revolution rates., The final circuit is shown in Figure 4,

The first three transistor stages amplify and integrate the
pulses from the Geiger tube. The 100 p F condenser and the 6800 ohm
resistor in the emitter section of the third transistor,6 supply a variable

bias to the 2N44 transistor Q4 which is proportional to the number of

- pulses received from the Geiger tube. The integrated input from the

Geiger tube causes the trﬁnsistor Q4 to conduct. This creates a voltage
drop across the 2200 ohm resistor in the collector ci;.'cuit. The rise in
D.C. voltage applied to the base of transistor Qg produces no input

until the breakdown voltage of the Zener.diode SV 806 is reached at

6 volts, At that point, current flows in the base circuit of the transisto;f
Q6. The collector of Q¢ then becomes positive.. This positive voltage
is fed back to the input trigger stage through the 500 kilohm potentio-
meter and cauées the 2N141 to drive to saturation, thus placing the full
input voltage across the relay and clésing the contacts. The diode in the
e'rnif.ter circuit of Q¢ offers a 'high impedance from emitter to ground
when .the trigger circuit is not conducting. 'I;his p:otects'tﬁe transistor

against thermal runaway. When the trigger circuit is switched on, the

diode becomes a low impedance and offers little inverse feedback,
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FIG. 4- TRANSISTOR INTEGRATOR AND SWITCH GIRGUIT.
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