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RECEIVER RECAP 
So, let's recap what we've learned so far. All Receivers 
consist of a source input (which may be internal), a 
Preamplifier and an Amplifier. Some Receivers are also 
Controllers, allowing the connection of an external changer, 
processor or even a video system. A generic name for a 
Receiver is "Head Unit", which can also refer to a unit 
without built-in amplification (e.g. CD Tuner). A head unit 
is really the heart of an audio system, and is often the first 
component selected in the system design process. One 
reason for this is that it may be the only item in the system 
with which the user will directly interact. And there are 
often cosmetic and tactile issues that must be resolved. 
Much of the rest of the system is often chosen with the 
assistance of an advisor or salesperson. 

We've also learned that there is very little 
difference between a home receiver and a 
car receiver. The mobile head unit's obvious 
differences include its small size, the often- 
included removable media source, and the pre-attached 
wiring on the rear of the unit. If you can understand one, 
you can understand the other. So, let's move on to other 
important topics. 

 
HOW SOUND WORKS 
This may seem a little out of order, but to fully understand 
the rest of the topics in this book, there are some basic 
characteristics of sound that must be discussed first. 
We'll keep it as basic as possible, but you can't 
understand, for example, what a crossover is, why it's 
important and how it works, without first understanding 
the basics of how sound works. So, here we go. 
Once initiated, sound moves through air like waves 
through a pool of water. If you've ever dropped a rock 
into a pool of water, you've seen 
this phenomenon. The 
waves start at the rock in a 
small circle and move to the 
outside of the pool in a wave 
that gradually increases in size 
until something stops its travel, 
such as the edge of the pool. 

from the rock 's location. Of course all of this depends on 
how big the rock was, and how hard you threw it. Waves 
can be large or small, close together or far apart, and they 
tend to dissipate over distance and over time. If you 
understand this analogy, you'd be surprised how much 
you already understand about how sound works! 

If I clap my hands together, the same thing happens. A 
wave of sound starts at my hands, and gets bigger as it 
moves away. When it reaches your ears, it moves your 
eardrum back and forth, and you experience, or "hear" 
what we know as sound. 

 
 
 
 
 
 
 
 
 

If the 
waves are close 
together, so they 
occur more frequently, you'll hear a high sound, like 
breaking glass, for example. If the waves are far apart, so 
they occur less frequently, you'll hear a low sound, such 
as a truck driving by. Of course, there are infinite 
variations between these two extreme examples. This 
difference occurs because your eardrum is vibrating at 
different speeds, and your brain interprets this as a 
particular sound. This is why, when an audiophile speaks 
of "having good ears", he really means the combination of 
the ears and the brain. 

So let's introduce a few technical terms that you 
already understand. "Frequency" is the term that 
describes how often (frequently) a sound wave occurs 
and as a result, the distance between waves. A high 
sound (treble) has a higher frequency, and a low sound 
(bass) has a lower frequency. 
The distance between waves is described in term of the 
length of one wave or "Cycle" - a "Wavelength". 
"Amplitude" or "Volume" or even "Loudness" are terms 
that describe how big the sound wave is from top to 
bottom (sometimes referred to as "Peak-to-Peak").  A       
larger wave is louder, and a smaller wave is quieter.  

Loudness actually describes this phenomena as it is 
perceived by human hearing. A “Loudness Control” 
compensates for human hearing characteristics as they 
change with volume level.

Pretty simple stuff, huh? You now know the 
following terms: Frequency, Cycle, Wavelength, 
Amplitude, Volume, Loudness and Peak-to-Peak.  

Of course, we could get into much greater detail, talk about 
air molecules and decibels, and define the differences 
between loudness and volume, but this is enough for now. 
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Then what happens? Does the wave vanish? No - it 
bounces off the edge of the pool and returns toward the 
center, mixing with the other waves that are still coming 
 

Sony MIT Basic Training Manual – 2-page excerpt 
 
The Sony Mobile Institute of Training (MIT) program was 
created by Gary Schilling, while at Sony. The “first-level” 
training class was called “Basic Training” – also developed by 
Gary. He also wrote the training manual from which the class 
was developed. This is a two-page excerpt from that manual, 
discussing the topic of “How Sound Works”.  
 
The entire manual was developed from scratch by Gary, 
including all copywriting, graphics, layout, print management 
and distribution. 
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There are a few more terms that will come into play as 
this discussion progresses. These are the names for the 
units used to measure the factors we just defined. A 
sound's Frequency is measured in cycles per second. 
How many times per second does the wave occur? The 
unit used to represent a single cycle per second is a 
"Hertz" (abbreviated as "Hz"), named in honor of 
Heinrich Hertz, who discovered electromagnetic waves, 
paving the way for radio. 

 

 
The human hearing range is usually accepted as being 
20Hz to 20kHz {the "k" stands for 1000, and is 
pronounced "kilo"). So, we can theoretically hear sounds 
ranging from 20 cycles per second to 20,000 cycles per 
second. The range of a piano is approximately 27Hz ( low 
A) to 4kHz (high C). Human vocals are in the range of 
100hz-1000hz .  
A Wavelength is measured simply by its physical size. It 
can be determined by the following formula: 

"The wavelength (in feet) equals the speed of sound 
(1127 ft. per second) divided by the wave's frequency 
in Hertz". 

For example, a 200Hz wave equals 1127/200, or 5.6 feet. 
YOU DO NOT NEED TO KNOW THIS TO UNDERSTAND 
THE REST OF THIS DISCUSSION! 

The point to remember is that low frequencies have large 
wavelengths and high frequencies have small wavelengths. 
You may wonder why this is important. Its significance 
comes into play when accounting for the way we hear 
certain frequency ranges and how that relates to speaker 
design and placement and crossover point selection. 
There's an effect known as "Acoustic Shadowing". 
Think of a flashlight shining on a ball. On the side 
opposite the light, there is a shadow where the light can't 
reach. With sound, this effect changes depending on the 
size of the wavelength. Higher frequencies tend to beam 
to one point, but as the frequency goes lower, the longer 
wavelengths tend to wrap around objects. So, high 
frequencies tend to be heard by one ear, and as the 
frequency lowers, the sound waves wrap around the 
listener's head, and are heard by both ears, making it 
more difficult to figure out where they're coming from. 
So, a high frequency speaker (tweeter) should be placed 
pretty much in a line-of-sight location . A mid frequency 
speaker (midrange) can be placed with a little less 
concern for the listener's ear location. And a low 
frequency speaker (subwoofer) can be placed virtually 

anywhere, without effecting the sound quality. This works 
out well in a car, because the tweeters are small and can 
be placed in acoustically advantageous areas. Midranges 
are larger and require some airspace behind them, so 
they are usually placed in the car doors or kick panels. 
Subwoofers are large and require even more airspace 
behind them, so they are often placed in the car's trunk. 
The acoustic characteristics of sounds being reproduced 
by each of these speakers tend to work fairly well in the 
locations described.  Crossover points can be selected to 
further optimize the system's  performance. 

Amplitude or Loudness is measured using Decibels, 
abbreviated as "dB". A Decibel is a measurement of a 
loudness ratio. The reasons for using a ratio to represent 
changes in sound pressure levels are fairly complex, 
and the explanation of its use is way beyond the scope 
of this book. Suffice it to say that in practical audio use, 
the following real world examples of how loud common 
occurrences are will give you some reference for the 
term dB: 
 

 
 
As of this writing, the loudest car stereo ever tested is 
approximately 175dB or so. Please know that no human 
was actually in the vehicle at the time. Serious hearing 
damage would have occurred to anyone who actually 
listened to a sound that loud, even for a short period of 
time. So why do it? It goes back to the 
discussion of the car stereo culture.  

When the Space Shuttle takes off, it's 
so loud it actually over modulates the 
air. At approximately 190dB, the air is 
unable to transfer sound waves 
properly, and the result is a distortion 
that actually originates in the air itself. 

The last term is an "Octave". An Octave represents a 
doubling or halving of frequency.  For example, the 
change from 20Hz to 40Hz is an octave. As is the 
change from 2000Hz to 4000Hz, or 500Hz to 250Hz. 
Musical notes that are an octave apart have the same 
letter name. 
Now that you are somewhat familiar with these terms, 
let's put them to some practical use by exploring the real 
world application of what we've learned. 
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