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position varied with use of the equipment. A similar occurrence at Collins Radio Co. led
them to investigate the characteristics of these potentiometers on a precision turntable.
Results indicated that the resistance vs angle characteristic had considerable slope
variation in very small increments of angle. A change in resistance slope changes the
effective gain in the servo loop, and hunting will occur if the slope is too great. The
variations in the potentiometer were still within the linearity tolerance of 0.05 percent,
but to meet the resettability requirement of +1 Mc on the highest frequency tuner, the
servo system had to be so sensitive that even these small variations caused difficulty.

A linearity tolerance of 0.02 percent would be desirable, but space limitations prevent
use of potentiometers large enough to have this order of linearity.

The sensitivity of the servo loop is such that ground currents can cause difficulty.
The lead to the arm of the servo reference potentiometer is shielded, and this shield is
insulated from ground throughout the cabling. The ground return for the potentiometer
is made through this shield, and the only connection to ground is at the input of the servo-
amplifier. Failure to maintain an isolated ground lead in an installation is likely to cause
hunting.

Two wire-wound trimming potentiometers have been installed in each tuner to adjust
the electrical end limits to correspond with the mechanical end limits of motion. Each
tuner is aligned against a precision calibrator, so that all tuners will cover the same
range of electrical voltages, the raster will not shift on the acquisition indicator when
tuners are switched, and the frequency indicator will read properly. In the latest tuner
design, miniature 25-turn trimming potentiometers are used to provide the fine adjust-
ment needed.

Tuner Servo Calibrator - The tuner servo calibration circuit (Fig. 8) is a precision
resistance bridge. When the tuning mechanism is set at the upper-limit-microswitch
operating point (indicated by illumination of a neon lamp on the unified indicator), the
calibration selector switch is set for the upper-limit position, and the upper-limit trim-
ming potentiometer is adjusted for a null on the microammeter in the calibrator. Simi-
larly, the lower-limit trimming potentiometer is adjusted when the tuning mechanism is
set at the lower-limit-microswitch operating point (also indicated by the neon lamp) and
the calibration selector switch is set in the lower-limit position. Since the two trimmers
have a slight interaction, it may be necessary to repeat the operation a few times. Vari-
ations in the supply voltage for the tuner potentiometers have no effect on the calibration,
because the calibrating circuit and all servo reference circuits operate asbalanced bridges.
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Figure 8 - Tuner servo calibration circuit
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