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Fig. 3—Diagram of a triode function generator (in
black), and showing (in color) the additional cir-
cuitry required to make a triode-diode function
generator.
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until all switches have been turned to —100 v.
The slope of y will change each time a new triode
saturates. The slope m; of the ¢ segment is K;
(R;i/ Ry), where K; may have any value between
+1 (see Fig. 4). The value of Ry; is adjusted to
determine the length of the ¢* linear segment of
the output voltage.

Fig. 4—Triode-function-generator output versus
input.
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This function generator has the advantage that
very steep slopes can be generated by making K;
unity and Ry, large. By disconnecting R;;, the slope
of the ¢** segment will approach infinity, making
it possible to generate discontinuous functions.
This type of generator is also more convenient to
adjust because the slope of each segment is in-
dependent of other segments. Some of the dis-
advantages are added complexity and the need
for a special amplifier A;.

Triode-Diode Function Generator

By combining the techniques used in the diode
and triode function generators, additional slope
changes may be obtained economically. This
simply requires adding diode switches to the plates
of the switching triodes (Fig. 3). The diode-con-
trolled input resistors may be connected manually
to either amplifier 4, or A;. The purpose of these
diode switches is to modify the slope of the triode
segment to which they are slaved. The slope change
that can be generated by the diode segments is
again limited, but the slope of the triode segment
may still range from zero to near infinity.

The advantage of this function generator over
the triode function generator is in the economy of
obtaining additional line segments in the output.
The cost is some loss of flexibility and an increase
in setup time.

To use the APL-designed triode-diode function
generator with the analog computer requires
only one input and two output connections. The
latter go to the summing junctions of 4, and 4,
which are standard computer amplifiers. Adjust-
ment of the unit to generate a given function is
straightforward and consists merely of setting
potentiometers and closing toggle switches. Given
a set of desired breakpoints and slopes, a 20-seg-
ment output function can be set up and checked
with a digital voltmeter in 15 minutes.

The potentialities of the triode and the triode-
diode function generators are good because of
their ability to generate steep slopes and the rela-
tive ease with which they may be adjusted. Errors
due to drift, noise, and reduced bandwidth are
generally slightly greater than for the diode func-
tion generator, depending somewhat on the func-
tion being generated.

The principle of changing the feedback resistor,
as used in the triode function generator, might
easily be extended to equipment using transistor
operational amplifiers. Here, the triodes could be
replaced with common emitter amplifiers. In
fact, both PNP and NPN transistors might be used
with plus and minus reference voltages, making
bipolar feedback possible.
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