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The increasing knowledge about solid stare materials 
is causing significant changes in the transducer industry. 
Until quite recently transducers for producing electrical 
signals from mechanical inputs have required fairly large 
mechanical motions to obtain detectable electrical sig
nals. Typical were the potentiometer in which increments 
of resistance were added or removed mechanically, the 
capacitance gauge in which the plates of a capacitor were 
moved relative to each other, and the "dynamic" pickup 
in which a coil was moved in a magnetic field. By and 
large these transducers used materials which could be re
garded as passive, and che transduction could be easily 
calculated from changes of shape, mechanical displace
ment, etc. 

More recently transducer designs have used solids which 
are not passive but participate strongly in the transduc
tion. By changing their electrical or magnetic properties 
with a mechanical or thermal input these materials can 
provide the active core of a transducer. Temperature trans
ducers employing the large resistance changes of semicon
ductors are now common, including thermistors, positive 
temperature coefficient thermistors, sensistors, ere. Me
chanical transducers are available which use magnernsco
striction, piezoresiscance, and piezoelectricity. A number 
of ocher effects, including piezocapacitance, magnetore
sistance, and piezomagnetism, are under consideration or 
are in the research and development stages. 

The phenomena named above are all bulk effects 
i.e., the effects appear throughout the entire volume of
solid subjected to the input signal. There are additional
solid state effects which are local, being confined to junc-
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tion areas in diodes and tunnel diodes, active areas in 
transistors, etc. Some of these local effects are extremely 
sensitive - e.g., strain gauge factors of many thousand 
have been observed in tunnel diodes compared with about 
150 for bulk semiconductors and two for metal strain 
gauges. The very large sensitivities of these local effects 
coupled with the extremely small amount of solid that 
must be stressed to observe them offer the prospect of 
conrrolling relatively large electrical signals with minute 
amounts of mechanical energy. If these effects can be 
tamed, the result will be a new class of super-sensors as 
judged by present standards. 

Taming the new effects will not be easy and may never 
be successful. The requirements a transducer must meet 
to be marketable read somewhat like the Boy Scout Law: 
"A transducer is sensitive, linear, rugged, inexpensive, re
peatable, stable .. . brave, clean, and reverent." The wide 
variety of transducers now on the market represents a 
series of compromises between available transduction tech
niques and these requirements. Any new transduction ef. 
feet must survive this compromise and still provide su
perior performance in order to find a place in the market. 

Piezoelectricity 

The best established of the solid state transduction 
phenomena is piezoelectricity. This phenomena was first 
reported by Nicolson in 1913 as a result of his study of 
Rochelle salt. Investigation of its application continued at 
Bell Laboratories with many notable contributions by 
W. P. Mason. ( It is worth noting that Dr. Mason has 
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