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concepts, can be introduced to discuss the
basics of amplifier transistor circuits,
which in turn are fed voltages generated
by the cartridge, or tape heads. The
concepts of series and parallel resistances
enter naturally when considering the
connection of multiple loudspeakers to
the output of an amplifier. This could be
followed with other topics in electricity:
Power (power developed by amplifiers,
power ratings of speakers and input-
power levels to tuners), capacitance and
inductors (speaker crossover networks,
filters and equalization circuits) and
electrostatics (electrostatic loudspeakers
and condenser microphones). It is also
clear that energy conservation becomes
significant because the amplifier-speaker
link involves a series of energy transfor-
mations from electrical, to magnetic and
thermal, to mechanical motion of the di-
aphragm, and finally to the generation of
sound waves.

The correlations between physics con-
cepts and their applications to audio are
quite extensive, but this partial listing can
be rounded out by mentioning the other
topics we've covered in our course: waves
and sound (all phases of superposition,
interference, wave motion, decibels and
Fourier analysis), heat (stylus friction,
temperature of power amplifiers, heating
of speaker voice coils and cooling of power
amplifiers) and electromagnetic waves
(radio waves, light waves, modulation
principles, polarization, reflection and
refraction).

Teaching the course we found the im-
portant techniques that have worked well
over the last several years have been a
good balance of lab time and lecture time,
an appropriate choice of texts and a
careful planning of the sequence of the
topics. The course is offered in a lec-
tures-plus-lab format in a two-thirds,
one-third division and the labs have been
thoroughly redesigned to reflect the em-
phasis of an electronic age. The inter-
disciplinary nature of the course necessi-
tated the selection of three texts, since no
single book adequately covered the ma-
terial span. P. G. Hewitt’s Conceptual
Physics (Little, Brown and Co., Boston,
1974) envelops all the physics principles
while the hi-fi material is presented in the
Official Guide to High Fidelity (Howard
W. Sams, Indianapolis, 1974). A third
manual, Insights Into Modern Commu-
nications: From Hi-Fi Sound to Laser
Beams (Burgess Publishing Co., Minne-
apolis, 1975) was written by us to cover
the laboratory experiments, behavioral
objectives, consumer education and gen-
eral articles explaining some of the more
confusing concepts. At first glance, three
texts appear to be rather awkward but, all
in all, the format has worked extremely
well although we are currently in the
process of writing a textbook that inte-
grates all of the above sources.

In a course of this nature the two
subjects should be interwoven as closely
as possible. One should avoid, for ex-
ample, introducing physics concepts for
the first half of the term and then fol-
lowing with the applications to hi-fi. An
effective interweaving technique allows
students to recognize immediately the
applicability of physics to technology.

The course commences with an in-
depth discussion of the anatomy of hi-fi
systems for an overview of the nomen-
clature and a generalized understanding
of the components. The direction then
turns to a complete discussion of the
properties of waves and their correlations
with sound; from here, it is natural to
proceed into the many types of loud-
speaker systems now being produced such
as infinite baffle, bass reflex, horns,
acoustic suspension and acoustic laby-
rinth, and how each design has its origin
in different physical concepts.

Three weeks are then spent on static
and current electricity followed by an in-
troduction to radio waves and modulation
techniques, the latter being the familiar
method by which information is earried
over the airwaves. These ideas are ap-
plied by showing the operation of two
electronic devices, tuners and amplifiers.
Having discussed the basics it is then
appropriate to analyze their technical
aspects such as sensitivity, power ratings,
distortion, frequency response and sig-
nal-to-noise ratios—consumer education
is coupled with this analysis at the point
where students have sufficient knowledge
to evaluate and purchase the equipment
under examination. (Following each
basic science portion of the course, similar
consumer-ed sections introduce students
to direct applications for each of the var-
ious hi-fi components).

The course proceeds to a consideration
of the energy conservation laws—a par-
ticular concern of students in this area is
the heat developed by the amplifier out-
put-power transistors and the tremen-
dous losses incurred in loudspeaker
transducers; they are surprised to learn
that, in many cases, 98% of the electrical
power delivered to speakers is expended
in heat, with only 2% being converted into
sound.

Mechanics is then inserted with an eye
towards its applications to cartridges,
turntables, tonearms and tape drives.
Compliance, tracking and anti-skating
forces are a few examples of the substan-
tial reliance of these devices on mechan-
ics; this leads to valuable knowledge for
the student as potential consumer.

The final aspect of the course discusses
the important concept of electromagnetic
induction and its myriad uses, which in-
clude cartridges, magnetic heads, micro-
phones, speakers, transformers and an-
tennas. The last week concludes with
extensive remarks on the nature of phone
cartridges, tape decks, and, naturally, our
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