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MODERN 
INSTRUMENTATION 
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an engineering handbook 

This publication is called a “handbook” for want of a better word. 

We know of no widely accepted term for a tutorially organized work 

that attempts to cover its subject rigorously and yet economically; 

sacrifices historical completeness to currency and utility; and 

makes use of mathematics and physics selectively and sparingly, merely 

as map references, en route to swift conclusions. Call it what you 

will, we offer this text as an introduction, an education, a reference, 

and (for veterans) a review and refreshment. 

This is not a handbook for the designers of instrumentation tape 

recorders. It is addressed entirely to the heeds of the thousands of 

engineers and scientists who must evalute, select, and apply recording 

equipment. If we have done our job well, their evaluations will be 

more searching and sensitive, their selections will be more informed 

and logical, their applications will be more successful . . . and we shall 

feel amply rewarded. 

We at EMI feel well qualified to present a balanced and objective 

viewpoint on the subject of modern instrumentation tape recording, 

because we are, despite nearly a decade of challenging research 

and rewarding development, relative newcomers to this 40-year-old art. 

(We are all, of course, newcomers when compared with the legendary 

Valdemar Poulsen, who made the first magnetic recordings — in 1893!) 

Although we are appreciative heirs to all of the early work, 

our perspectives have been formed by what science and industry need now, 

and by what the electronics community has been doing in recent years 

to satisfy those needs .. . despite application constraints that grow 

ever more exacting. Therefore, if we appear to dismiss such historically 

interesting (but virtually obsolete) techniques as PDM recording in a 

cavalier paragraph or two, it is because we believe that you will be better 

served by our devoting the space saved thereby to such topics as the 

selection of the optimum PCM code. ..a complex and compelling 

consideration that deserves a chapter of its own, 

if not a separate monograph. 

Even as we write these words, the pace of fundamental research and 

the intensity of product-enhancement programs at EMI — and elsewhere,



  

  
we do not doubt — demonstrate the need for frequent examination 

of where we are, where we are going, and how fast we can hope to get 

there. Thus, this text should be significantly out of date in three to 

five years, and may be completely out of touch in a decade. 

The principles of flux-gap recording are essentially the same as they 

were in 1935; everything else changes continually. At EMI, then, 

despite a hard-earned reputation for aggressive innovation, we must 

ignore much of the work done in our own “pioneering years” of 

the late 1960’s. Tempus fugit! 

These pages represent the work of many hands. In collecting and 

presenting this material, we have drawn on the experience 

and judgment of dozens of colleagues, laboring in both EMI and 

other vineyards. Some choose to remain anonymous, and some we 

cannot identify from their company-sponsored publications; in fairness, 

therefore, we have not identified any individuals or company affiliations 

...except when required to by trademark law. 

The burden of answering for omissions, typographical errors, 

and similar sins, must, however, fall squarely on the editors, 

who no doubt richly deserve your criticism, and hereby invite it... 

together with such supplementary suggestions, educational 

enrichments, amiable amplifications, etc., as may demand expression. 

Please address all such correspondence to: 

The Editors, ITR Handbook 
Engineering Department, 

SE Labs (EMI) Ltd. 
Wells, Somerset, BAS, IAE, England


