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This book isn’t written for the technologist, its intent, as I understand it, is to 
introduce principles of electronics to the musician or recording engineer. It begins 
with basic electrical and electronic principles, then goes on to simple circuits and 
how they’re diagramed, and finally gets to the practical part which involves 
components, testing, and a couple of simple DIY projects. This is a pretty broad 
range of subjects for a single book, so let’s see how well the author covers them 
-  what’s important, what’s overblown, what’s right, what’s wrong if anything, and 
what’s left out. Here’s a blow-by-blow description of what you’ll find when working 
your way through this rather sizeable 416 page book.  
 
The basic electricity section is really basic, beginning with the common analogy 
of water flowing through a pipe, but for the stated purpose of this book, I think he 
goes a bit over the top in explaining the concept of electric charge, getting a little 
bogged down in explaining that it’s electrons (negative) that move but that we 
conventionally think of current flow from positive to negative. He consciously 
avoids mentioning the unit of charge, the Coulomb, but a few pages later 
explains that current is defined by the number of electrons that move past a 
point. A better explanation of current is that one Ampere is one Coulomb of 
electrons passing a single point in one second, and that a Coulomb is a whole lot 
of electrons, approximately 6.24x1018 .  
 
The explanation that follows is pretty much what you’d get in a high school 
science class, or even from a Boy Scout Handbook on electricity, if such a thing 
still exists. The relationship between electricity and magnetism is important, but a 
better illustration, when it comes to practical audio electronics, would be a 
loudspeaker – which has its own place well near the back of the book. The 
simple build-it-yourself motor he describes is Scout Handbook material. And 
while his static electricity experiment is valid (the author is a Brit so I had to look 
up that a biro is a ball point pen), the generation of static electricity pretty obvious 
to anyone who ever petted a cat or shuffled his feet on a rug on a dry day, then 
touched a doorknob or a buddy, and drew a spark. And, no, a condenser 
microphone doesn’t really work due to static electricity in the way illustrated in 
this book,  
 
Curiously, the author describes the difference between direct and alternating 
current before he explains what voltage is, but that’s only a page away. I’ll give 
him that. In talking about conductors, we get a table of various materials and their 
resistivity, which fast-forwards us to semiconductors as material, and fortunately 
comes back to talking about semiconductor devices.  
 



But you know what’s missing? Before discussing semiconductors, I’d be writing 
about Ohm’s Law, but the author doesn’t mention it until nearly 1/3 of the way 
through the book.  
 
Instead of presenting perhaps the most fundamental law and principle of 
electronics and electricity, we get a lengthy chapter on semiconductors and 
semiconductor devices. While it’s interesting reading and it’s fairly accurate, I 
think it would be more appropriate to explain the concept of one-direction 
conductivity and the difference between PNP and NPN transistors and save the 
construction of the various types of FET (field effect transistors) devices for 
another day or another appendix. 
 
Following the chapter on semiconductors, we find the topic of AC mains power, 
distribution, and safety, something that I consider very important when it comes 
to overall device and system design. This section is quite extensive, illustrating 
how electricity gets from the generating station to the house, typical building 
wiring, three-phase circuits, and wiring of mains plugs. This is indeed practical 
stuff, but it seems thoroughly out of place where it is in the book.  
 
And now we get into signal characteristics, and following in the footsteps of the 
previous sections, we seem to be coming in in the middle of the movie. Since, 
when it comes to signals that we work with in audio, there isn’t much value in 
studying DC other than for power supplies or when addressing DC voltage 
offsets, so why not start with the most basic of audio signals, the sine wave? But, 
nope, the author shows us a waveform and immediately goes into explaining the 
difference between time and frequency domain, spectrum view and RTA (real 
time analyzer) view. He offers up an explanation of phase that’s poorly illustrated, 
and then goes into various forms of distortion starting out, of all sources thereof, 
with rectification.  
 
Finally, several pages later, we get to the sine wave, but the author rapidly gets 
bogged down with frequency, wavelength, and period and suggests that period is 
what we’re most interested in when it comes to audio signals, justifying this 
because it can be measured directly. Most of us think of audio signals in terms of 
frequency, however. There’s a befuddling side trip comparing the wavelength of 
an audio signal in air and the same frequency as an electrical signal in a wire.  
 
He’s correct in that the average value of a sine wave is zero, then goes on to 
introduce RMS value, which he says is “self explanatory.” Then, by golly, he 
proceeds to explain RMS it’s calculated, and states that it’s “the value required in 
all calculations and equations which allow electrical signals to be analyzed and 
their behavior predicted.” Peak value can be important too.  
 
The author explains that, while sine waves are easy to measure, most audio, in 
practice, consists of complex waveforms composed of the sum of many sine 
waves of different frequencies, amplitudes, and in different phase relationships 



with each other. This is true, and he points out that it’s difficult to use a complex 
audio signal for analysis, so he introduces a family of simplified complex 
waveforms useful for testing These are square and sawtooth waveforms, 
composed of a fundamental frequency and a series of harmonics. Pages of 
calculations follow, explaining the RMS value of each and how that relates to a 
sine wave. Square waves can be useful for testing certain things, but there’s no 
practical illustration of their value, at least not yet. 
 
After all the diversions about RMS values of square waves and such, we finally 
get to the decibel, which he says is a large and complicated topic that will be 
sidestepped here. What he sidesteps, until he comes to an illustration, is that the 
decibel is an expression of the ratio between two signal levels. Here’s where a bit 
of useful information comes along - the author explains that there are certain 
common voltages (numbers) used as a reference value when we want to 
measure a relative (how much higher or lower than the reference value) signal 
voltage, which we choose to express in decibels. These common reference 
voltages are implied in the “flavor” of dB. If the reference is 1 volt, the signal level 
is expressed in dBV. If the reference is 0.775 volts (he says it doesn’t matter 
where that number came from) the signal is expressed in dBu.  
 
While this may be one of the most valuable concepts to the audio electronics 
practitioner, pages of examples of calculations follow.  
 
This would be a good place to introduce one of the most common of audio 
measurements, frequency response and how it’s plotted, but, nope, not here. 
 
Now we’re at Part 2, Practical Electronics. Here’s where we’re introduced to 
nearly all the components we’re likely to encounter in audio circuitry (and many 
that most of us are unlikely to encounter), illustrated with a photograph, a 
schematic symbol, and a brief explanation of their electrical characteristics. 
Oddly, this section concludes with an exercise suggesting that the reader jump 
on the Internet and search for component specification sheets.  
 
Next comes a description of the various kinds of diagrams that are used to 
describe circuits and complete functional units. I was pleased to see the block 
diagram here, a useful tool to show the relationship between functional parts of a 
device without getting bogged down with component schematic symbols. The 
schematic diagram follows, nicely illustrated with a few simple diagrams and 
conventions such as how connection points and “crossovers” are differentiated. 
Since one of the goals of this book is building your own stuff, the author includes 
a section on breadboard layout and construction. He illustrates simple circuits 
well, but with the layout of a more complex circuit, in this case a noise gate, we 
get bogged down in details of the ways that a board can be laid out, some good, 
some bad. There are some principles here that will become useful if you start to 
breadboard some circuits. 
 



OK, now we get down to the real nitty-gritty, a chapter on Electronics Lab 
Equipment. But, geez! Are we ready to equip our workbench yet before we even 
talk about how typical audio circuits work so we know what we want to measure, 
and why? While he does illustrate and describe the function of a lot of test gear 
that you’ll probably accumulate over a period of years if you continue to build, 
modify, or repair audio electronics, you would be better off by first equipping your 
workbench with a multimeter, an audio oscillator, and maybe an obsolete 
oscilloscope like I did some 50 or 60 years ago. Today, with a computer and a 
couple of applications (many available at no cost) you can have a dandy test set 
for measuring frequency response, distortion, and relative signal levels.   
 
I’ll give the author points for illustrating how to use a multimeter for measuring 
voltage, current, and resistance in a simple circuit before introducing basic circuit 
analysis. Here’s where he finally discusses Ohm’s Law and explains how 
voltage, current, and resistance are related in a simple circuit. If we know two, we 
can calculate the third, a useful skill when trying to figure out why something 
doesn’t work. A slightly more complex circuit consisting of a voltage source and 
several resistors illustrates the concept of the sum of voltage drops around a 
loop. He even illustrates a breadboard layout if you want to build it his way. 
Although painfully detailed, this could be the most useful chapter yet for someone 
just getting into electrical circuits.  
 
Next we jump into building circuits, illustrated by a simple fuzz effect device. A 
page describes the steps going from concept to circuit, to parts, to prototype, 
debugging, and finally packaging. Ready to build something yet? Not until you 
learn to solder, which he covers next, in half a page.  
 
There’s some useful information in the Projects chapter, but you need to 
understand how to apply it. For example, the author describes a simple amplifier 
circuit component by component, illustrating, in general terms, what each 
component does in the circuit, but in doing so, he references chapters we haven’t 
come to yet. The fuzz and amplifier are reasonable study cases, but you 
probably will want to build something more practical. 
 
The final section of the book is the Component Reference. This is a very detailed 
description of all the basic electronic components plus some audio-specific 
devices such as transducers. There’s even a section on vacuum tubes. In this 
section, he illustrates how the components are used in circuits. When you get up 
the courage to work your way through a practical piece of gear such as a guitar 
amplifier, this section could be a good guide. It will help you identify components, 
resistor values, transistor leads, and diode and capacitor polarity.  
 
Here you’ll learn how components such as capacitors, resistors, and inductors 
interact to create filters. There are clear illustrations with graphs of how 
capacitors and inductors respond as a function of frequency and how they 
combine in series and parallel to perform useful functions. A number of common 



filter circuits are illustrated along with equations that define their frequency 
response. The author goes pretty deep here and once you start relating real 
hardware with schematic diagrams, you’ll recognize such things as a low-cut filter 
in a mic preamp or the tone controls in a guitar amplifier.  
 
The section on transformers mentions the difference between a power 
transformer and an audio transformer, both of which are common components of 
audio circuits. There’s an explanation of the relationship between voltage and 
impedance transfer between primary and secondary windings and how this 
applies to practical audio devices. We’re led through the design, component by 
component, for a DI box, a common device for matching a high impedance guitar 
pickup to a low impedance microphone input. He also mentions the function of a 
transformer to match the moderate output impedance of an op-amp to a 
loudspeaker, though not a peep about the output transformer in a tube amplifier, 
a more common application in today’s practical audio electronics.  
 
Switches are something that most of us will recognize, but in this chapter the 
author covers simple on/off and multiple position switches, as well as some forms 
of switches that you may not recognize because they have no knobs or handles, 
such as optical, temperature, and electrically operated switches commonly 
known as relays. One type of switch that he doesn’t cover that’s often found in 
audio electronics is the multi-deck, multi position switch – a rotary switch that 
combines multiple poles (circuits) and multiple positions. Sometimes these are a 
little difficult to suss out and an illustration would be helpful. One switch that he 
covers here and illustrates with diagrams is the switch that’s combined with a 
jack such as a headphone jack, where the switch part disconnects a loudspeaker 
when plugging in headphones.  
 
The diode and transistor sections are pretty detailed. A few common diode circuit 
applications such as a power supply bridge rectifier and clipper are illustrated. 
Quite a few paragraphs are devoted to diode curve tracing – the graphic 
representation of a diode’s conductivity in both forward and reverse current flow. 
Specialized diodes such as LEDs (light emitting diodes) and Zener diodes – a 
diode that has a specified reverse-biased breakdown voltage that can be used as 
a fairly accurate voltage reference regulator – are explained clearly.  
 
The transistor section illustrates the many forms of packaging, and I believe the 
most valuable part of this section to most readers will be to identify which leads 
go to which elements of the transistor – the emitter, collector, and base or 
source, drain and gate. When it comes to identifying the polarity of a transistor 
(NPN or PNP), the semiconducting material (germanium or silicon), and 
construction (bipolar junction or field effect), that’s where you go to the catalog. 
As with the diodes, a lot of space is devoted to measuring the characteristics of 
the device, something the typical reader is unlikely to do. This section does, 
however, help to explain why certain transistors are selected for the function that 
they’ll be performing in a circuit. A few illustrative circuits are provided.  



 
The integrated circuit section runs the gambit from straightforward operational 
amplifiers to multi-function ICs.  Perhaps the most useful part of this section is 
the illustration of the various methods of packaging ICs. A list of about 20 
common IC types with their functions, some obsolete, some old but hanging in 
there, might help you to recognize the function of an IC on a circuit board without 
having to go to a schematic or data sheet’.  
 
In this chapter, you’ll learn how opamps work and how they’re applied in audio 
circuits. I’d expected this to be covered in an earlier chapter, but it’s well covered 
here, with equations to calculate values for feedback resistors for a desired gain, 
or vice versa. There’s a good walk-through of a simple IC op amp circuit. This is 
what I’d call the real “practical audio electronics.”  Other IC functions described in 
detail with practical examples are voltage regulators and the popular 555 timer 
chip. While we think, at least traditionally, of audio circuits being primarily analog, 
several digital ICs (gates and triggers) are described in the book. Their 
application, for our purposes here, are in conjunction with digitally controlled 
analog switches and multiplexers. The IC chapter ends with a discussion of the 
optocoupler and includes a DIY opto-coupler with a couple of experiments. The 
classic purpose of an opto-coupler is to isolate an electrical control signal from 
what it’s controlling, however (and not mentioned) is that an opto-coupler, when 
not used as a simple on/off switch, can be used as a variable resistor whose 
value depends on the current fed to the control input. This is an essential 
component in what’s known as an “opto” compressor or limiter.  
 
A short section on vacuum tubes describes how they work and illustrates typical 
characteristic curves, but doesn’t explain how those characteristics are used in 
choosing the components surrounding a tube to make something practical. Next 
comes transducers – microphones and loudspeakers. I suppose that the reason 
why we find the electret microphone here, along with an illustrative circuit 
diagram, is that, given the almost universal application of the electret mic in 
phones, computers, and similar devices, it’s considered a component. Oddly, the 
circuit shown includes phantom power, a technique commonly used to power 
traditional condenser microphones, while the typical “component electret” in a 
modern device uses a much simpler powering scheme.  
 
Other transducers discussed are loudspeakers and their driving circuits, and 
guitar pickups, including an explanation of how a humbucking setup works. Here 
we’re introduced to piezoelectric transducers, and finally how electromagnetic 
transducers are used in a spring reverb unit.  
 
The book concludes with a section of appendices that cover abbreviations both 
for prefix multipliers such as mega, kilo, or giga, and abbreviations for electrical 
quantities such as voltage (V) and current (I). There are a couple of pages of 
fundamental equations such as Ohm’s Law, combinations of resistors and 
capacitors in series and parallel, reactance, resonant frequency and simple filter 



cutoff frequency, transformer voltage and impedance relationship, and the simple 
opamp feedback versus gain calculations. This is followed by a review of 
schematic diagram symbols, both for components and conventions for 
connections and wires crossing but not connected. Finally, there’s a collection of 
circuits, many of which have been discussed in various chapters, both as 
schematic diagrams and suggested breadboard layouts for DIY projects.  
 
 
So, just how practical is this for the potential audio device designer? There’s a lot 
of information here, but there doesn’t seem to be a clear path between beginning 
and end. I still haven’t figured out how it would best be used. My sense is that the 
author tried to cover entirely too broad a set of topics. Three or four smaller 
books could be made of the information presented here, beginning with basic 
electronic laws and principles, describing the components used in building audio 
circuits, illustrating this with circuits that work, and finally (and this is missing from 
the book) how to put circuits together to create a practical product.  
 
Unfortunately, in its present form, I can’t find any good reason to recommend this 
book other than as a reference that you’ll occasionally take down from the shelf.  
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