INTRODUCTION

There are many books of circuits, and others giving the theory of
various circuits for people with different levels of technical education ;
but there seems to be a lack of books to help to solve the ““ obscure ”
problems that arise when a piece of equipment has been built, but just
doesn’t work. This book has been prepared to fill that gap, particularly
in relation to audio frequency amplifiers.

Perhaps it can be regarded as the gap between theory and practice.
Books of the constructional type give practical instruction, and books
of theory undoubtedly cover all the possibilities that can occur to
stop our particular piece of equipment from working properly ; but
how often has it been helpful to have an experienced man at hand to
put his finger on the trouble ? The author has often successfully
played the part of ““ the experienced man ”—even over the telephone.
So he realised that what could be achieved this way could well be put
into book form. It is with this in mind that the TROUBLE TRACING
GUIDE has been prepared. Where the man on the telephone would
say to him * so-and-so happens,” the reader turns to the guide to find
the appropriate symptoms, and there sees a reference to the chapter
or chapters explaining the possible causes in detail.

But the book should not be left on the shelf until trouble comes,
It has been arranged in a logical sequence for reading, so as to gain
valuable permanent knowledge of the subject. When some particular
problem arises, and the reader perhaps only remembers that it was
dealt with in this book, then he can use the guide. (It has been
assumed, of course, that the wiring and circuit values have been
checked to diagram, and that still something is wrong.)

Whether the reader has little or much practical experience or
theoretical knowledge, the author believes his book will be of interest
and help. He has tried to avoid using expressions that thosc with
inadequate technical knowledge would not understand, and he is
confident that this presentation will also prove helpful to many who
have learned the theory in more technical terms, because often the
“ classical ” explanation does not give a really clear understanding
of the matter.

N. H. CROWHURST.

London, 1951.
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DISTORTION

His chapter deals with various kinds of distortion caused by

operating valves under incorrect conditions, in some way or

other, T understand this matter properly, one must be able to
appreciate the full significance of valve characteristics, according to
their type. The best means to this end is the drawing of what is known
as a load line. Engineering text books make the treatment so mathe-
matical that ordinary un-mathematical people seldom understand it
properly, even though they may have passed exams in the subject.
So the author makes no apology in offering an explanation in simpler
language.

Different Forms of Valve Characteristics
In the first place, there are two ways of showing valve character-
istics—this can be confusing. Figure 1 shows both ways for the same
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FIG. 1. DIFFERENT FPRESENTATIONS OF VALVE CHARACTERISTICS.

type of valve. The arrangement at (a) gives curves showing how anode
current changes when grid voltage is altered, for fixed values of anode
voltage. If, in use, only anode current fluctuated when a signal voltage
fluctuation was applied to the grid, then these curves would tell the
whole story. This would happen if anode and cathode (or filament)
were connected directly to h.t. plus and minus respectively, But then
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there would only be anode current fluctuations, and the valye would
be no good as an amplifier, because signal voltage is also required,
whether to be passed on to the grid of the next valve, or to be fedto a
loudspeaker through a transformer. As soon as some arrangement
is made so that voltage fluctuations are obtained, the curves of Figure
I (a) cease to tell the story properly.

But for the moment imagine that there are no anode voltage signal
fluctuations, so one of these curves could be used. Figure 2 shows the
method usually chesen. The grid voltage reference lines are drawn
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FIG. 2, METHOD OF USING A CURVE FROM FIG. | [a)

down further, and a sine wave is drawn on them, representing a pure
signal input voltage to the grid, If the characteristic were straight, as
shown dotted, then each value of grid voltage would cause the
corresponding anode current marked off by the dotted lines horizontally,
and extendingy to the right, so that a sine wave representing a pure
signal current fluctuation in the anode circuit could be drawn, as
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shown dotted. However, a practical valve characteristic is curved, so
the anode current fuctuations follow the shape at the right drawn in
solid line instead of the dotted sine wave. Thus the wave is distorred
due to the ““ curvature ”* of the valve characteristic.

Now turn to the characteristics shown at Figure 1 (b) for the same
valve as that represented at Figure 1 (a). Here graphs have been
plotted showing how anode current changes when anode voltage is
altered, for six different fixed grid voltages. At (a) the graphs showed
how anode current changed when grid voltage is altered, for five
different fixed anode voltages. For a triode type valve, these two
types of characteristic are similar to look at, and for this rcason they
can casily be confused at first sight. Te know which one is being used,
the reference scales must be examined. At (a) the quantity plotted
along the bottom is grid voltage, and the curves are labelled ** with
anode voltages, while at (b) the quantity plotted along the bottom is
anode voltage, and the curves are ** labelled ™ with grid voltages,

Each set of curves presents the same information in a different
way. In fact, one set of curves can be made from the other. This is
rather laborious, and the reader will probably never bother to do it ;
but understanding how it can be done helps in seeing their usefulness.
Figure 3 shows the method. This is just a copy of the curves at Figure
1, with the labelling left off the curves themselves, so that numbers
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FlG, 3. FIG, | REPEATED TO SHOW THE COMPARISON OF THE TWO FORMS
OF PRESENTATION.

can be written in identifying the same points on both sets of curves.
At (a) a grid voltage is represented by an upright straight line, while
at (b) it is represented by a curve. Thus the points 1, 2, 3 are all at a
grid voltage of zero on both diagrams, and points 8, 9, 10, 11, 12 are
all at a grid voltage of minus 2. At (b) an anode voltage is represented
by an upright straight line, while at (a) it is represented by a curve
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