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It is often desirable to check a transducer system's 
calibration before, during, or after a test. A convenient 
method £or doing so, now in wide use, involves inser­
tion of a voltage source in series with an ungrounded 
transducer. The voltage simulates the self-generating 
output of the transducer. 

The technique, useful in both laboratory and field 
tests, is applicable to practically every situation involv­
ing piezoelectric ti:ansducers. 

Typical of the situations in which the technique is 
advantageous are: 

1Establishing the proper system gain calibrations 
when many elements are involved in a system. This 
applies, £or example, to the adjustment of system gain 
in order to obtain the desired deflection of a recording 
galvanometer at a specified input level. 

1Checking a system for gross malfunetion
J 

i.e., shorts, 
opens and unintentional maladjustment. This may apply 
to laboratory testing as well as to flight tests. 

1Evaluating the electrical characteristics of pream­
plifiers, signal conditioning equipment, readout and data 
storage devices under conditions which closely simulate 
the final measuring situation. 

How to Do It 

The test method requires insulating the transducer 
case from instrument ground. With an accelerometer, 
the best way is to insulate the accelerometer from elec­
trical contact with mounting surfaces. This is quite sim­
ple if the accelerometer is lying open upon a bench; 
if the accelerometer is attached to a test specimen the 
use of insulating mounting studs is recommended. En­
devco's Type 2980B is such a stud. Electrical insulation 
is also inherent in certain adhesive mounting techniques. 

Next the ground side of the signal output _is broken 
and measures are taken to insert a voltage in series with 
the transducer orf the ground side (Fig. 1). 

The usual method assumes that there is no mechani­
cal excitation of the transducer while the simulation of 
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calibration is being performed. Techniques whereby 
the simulation voltage could be applied in the midst of 
measurements would require some means of separating 
the calibration signal from the transducer output. 

There are several techniques based on the set-up as 
diagrammed in Figure 1. Some of them, with some of 
their advantages or limitations, are: 

(1) Breaking the shield of the coaxial cable and con­
necting a voltage source to the two sections of the 
shield. Satisfactory in the laboratory as an emergency 
measure, but reliable and workmanlike connections are 
difficult to make. A small portion of the signal lead 
may be left unshielded-a possib-le source of noise pick­
up. 

(2) Incorporating a "T" junction, fitted with con­
nectors to match the associated cables, at which point 
a voltage source may be connected. With this configura-
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tion the ground circuit is open within the junction box 
and must be closed externally (measurements cannot 
be made when the calibration input connector is left 
open). A shorting plug on the calibration signal con­
nector can be used to short the calibration input during 
actual measurements. 

The junction box should be insulated so that it will 
not ground out to a mounting surface when it is in­
stalled, a precaution that will prevent creation of a 
ground loop in the measuring system. 

(3) Incorporating a "T" junction or "cable insert,"
similar to that outlined above, which contains, however, 
an internal• resistor or potentiometer to close the grotmd 
circuit and permit measurements with external calibra­
tion circuitry connected or disconnected. In some cases, 
calibration simulation is based upon the current rather 
than the voltage from the calibration source. Current 
measurement is preferable if the lead resistance from 
the cable insert to the calibration source is appreciable 
in compari8on with the internal resistor in the cable 
insert. When the basis of calibration simulation is tite 
current through the calibration resistor, the simulation 
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