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For the past ten years in the laboratory
of the Department of Nuclear Medicine and
Radiation Biology at the University of
California, and before that at Rochester,
New York, every evaporation was done with
the aid of an automatic shadowing device.
For several months the automatic shadowing
deviece has been available at the Atomic
Bomb Casualty Commission (ABGC) Hiroshima,
Japan with the modifications described. e

With a suitable detector this instrument
intercepts the material evaporated and when
its conductivity reaches a predetermined
it shuts off the evaporating
filament and stops the evaporation (Figure

value,

1). Because the automatic shadow-caster
will respond equally to carbon as a
it was felt that a
re-description of the unit might be timely
and wor thwhile. !
sufficiently high voltage above ground
to be easily felt and, because in this
particular evaporator the ground must

film or replica,

The original detector had

form part of the detector circuit, a
small modification of the circuit seemed
desirable (Figure 2).

The detectors consist of old Radio
Corporation of America (RCA) filament
mounts with the filament wires cut off and
the sides painted with Aguadag to provide
flat connections with the terminals. The
detectors may be washed with soap and water
and reused until they disintegrate from
handling. They plug into an appropriate
socket placed at the correct distance from
the filament basket or carbon, as the case
may be.
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A series balanced DC voltage amplifier is
coupled to a bridge-type power amplifier
having & sensitive relay in its cathode
legs. A small DC voltage (about 1 volt) is
developed across a 10 K grid resistor and
causes a sensitive relay to close and this
in turn opens a poWer relay. If the
function switch is in the automatic or
operate position, the detector,
with the cut-out potentiometer,
across the 10 K grid resistor.
reads full scale and a pilot lamp indicates
that the circuit is operating. While
1t is possible to calibrate the cut-out
potentiometer in terms of shadow density,

in series
is placed
A meter

it is more convenient to use the distance
to the specimen or the detector, or both,
according to the inverse square law to
control the desired shadow density. As the
resistance of the detector falls, the
voltage across the grid resistor falls,
until a point is reached where the relays
open, shutting off the evaporator. Setting
of the cut-out potentiometer can vary the
cut-off point of a detector, from about
700 to 5000 ohms. A typlcal used detector
measures about 3300 ohms. In the manual
position, the meter deflects but the power
relay will stay closed and will not stop
the evaporation.
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FIGURE 2 SCHEMATIC WIRING DIAGRAM OF THE AUTOMATIC SHADOW-CASTER

THERE |5 APPROXIMATELY ONE VYOLT ACROSS THE DETECTOR.
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In the test or check position, a 10,000
ohm rheostat is substituted for the
detector, allowing the setting of the
cut-out point and the demonstration of the
circuit's operation.

A screwdriver balance control in the
cathode of the input tube allows balance
for the minimum drift due to heater
variation.

The power supply is a conventional full
wave rectifier ecircuit using a choke input
filter and a voltage regulator tube to
brovide stabilized DC voltage.

It might be thought that an ordinary
ohmme ter could be used as an indicator and
the filament shut off manually at a
given point. This does not operate very
consistently. Because in one case the
evaporation may be done rapidly and the
next time more slowly, the exact point at
which to shut off the filament becomes very

uncertain. Manual control is not reliable.

Because there are no extra terminals
in the bell jar, it is necessary to use
whichever of the terminals and ground is
free at the moment, either the filament
or the carbon. There is an appropriate
selector switech in the chassis of the
The detector 1is connected to
the post not in use at the time. In
evaporators with extra terminals, the
wiring may be permanent.

control.

Following are examples of the distances
involved in the bell jar, from which
calculations may be made for any other
dis tance.

For metals - 15 degree angle:

Filament - detector distance-3.5 inches
8.89 em (9.0 cm)

Filament - specimen distance-2.0 inches
5.08 ecm (5.0 cm)

For carbon films in collodion substrate:

Carbon - detector distance-5/8 inch
1.58 em (1.5 cm)

Carbon - specimen distance-6.0 inches
15.24 cm (15.0 cm)
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For carbon replicas:

Carbon - detector distance - 5/8 inch
1.58 em (1.5 cm)
Carbon - specimen distance - 1% inches

3.81 em (4.0 cm)

The values given above, in some cases,
represent relative values and not actual
distances.

Because the filament heat control can be
advanced to the exact point of evaporation,
as noted by the deflection of the meter,
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the filament is not overheated and can he X 3.
used for many evaporations.
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