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Using A DMM To 
Improve Sound · 

S stem 
Inst~ations (partl) 

by Cliff Asbill, John Ruke Mfg. Co., Inc. 

A competent sound system in­
taller must be a jack of all 

· rades. For starters, he or she 
1ust have a solid under­

standing of acoustics, mechanics, 
electro-mechanics, and electronics. The 
need to understand acoustics is ob­
vious: it is very difficult to select 
suitable speaker and microphones loca­
tions, or equalize a system, without 
some understanding of the principles of 
sound and of electro-acoustical 
transducers. Likewise, it is important 
for reasons of safety and sonic perfor­
mance that the installer possess a basic 
knowledge of mechanics: having 
speakers rattle and vibrate- or in our 
worst nightmare fall on top of people -
would be typical consequences of in­
competence in this area. And without 
some understanding of electro­
mechanics, an installer is likely to make 
wiring en·ors by choosing unsuitable 
wire, connectors, switching, and/or 
patching or by installing these critical 
items incorrectly. So far, all this is ob­
vious. But to many installers it is less 
obvious why they should leam the 
basics of electronics. The installer may 
feel that he does not need a solid 
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grmmding in electronics because most 
major electronic repairs are made on the 
bench by technicians and proper 
electronic design is usually the respon­
sibility of the equipment manufacturer 
and the system designer. 

TI1ese arguments are true, but they 
fail to take into account the fact that 
there are many critical electronic meas­
urements and adjustments that should 
be made on site. Unfortunately many 
- perhaps most - installers fail to 
perform these operations. In fact, one of 
the most pervasive contributors to faul­
ty sound system installations are errors 
and oversights resulting from a lack of 
electronic skills in installers. 

The purpose of this article is to ac­
quaint the sound system installer with a 
few basic electronic and audio con­
cepts, measurements and adjustments. 
First we will discuss a few relevant 
electronic fommlas and concepts. Most 
rea.ders will have sufficient background 
in electronics to easily tmderstand these 
concepts. The novice, however, should 
read the accompanying primer entitled 
"The Basics." Next we will sec how to 
make impm'tant measurements using a 
high quality digital multimeter (DMM). 

Finally, we will see bow the rough data 
from DMM measurements can be used 
to make adjustments to the sound sys­
tem that can greatly improve perfor­
mance and reliability. 

Ohm's Law 
TI1e most common electrical fomlUlas 
used in audio are based on Ohm's law. 
Most of the basic Ohm's law fonnulas 
express the logical relationships be­
tween volts, an1ps, ohms, and power 
that arc implicit in basic electricity. For 
example, consider these variations: 
E/R =I, E/I = R, EI = P, VP/R = I, IR = 
E, P/E =I, I2R=P; where E =voltage, R 
= resistance, I = current in amps, P = 
power in watts. 

Taking the first formula, E/R =I, we 
see that with a given voltage, an in­
crease in resistance decreases cun·ent: 
just the sort of logical relationship one 
would expect. 

As an example of the utility of Ohm's 
law, let's say that an audio engineer 
totals up the power consumption of a 
sound system and detcm1incs that the 
total (input) power is 12,450 watts. If all 
the equipment operates on 120V AC 
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(which most audio equipment does), we 
can determine the total current draw on 
the house AC service by referring to the 
formula P/E = I. Thus, 12,450 I 120 = 
103.75 amps. 

Or let's say that one wishes to deter­
mine the right value of fuse to protect a 
loudspeaker. This can only be done 
only approximately because of the dif­
ference between resistance and im­
pedance, and because fuses are more 
linear in their response to current than 
loudspeakers. So it may be best to err on 
the side of caution and choose a lower 
amperage fuse than the formula indi­
cates. If the loudspeaker has an im­
pedance of 8Q and a power rating of 
200 watts, we can plug these values into 
12R=P. We get 128=200 or (through al­
gebraic manipulation) 12=200/8 or 
12=25, or 1=5. If you feel the 
loudspeaker is rated conservatively, 
you could use a five amp fuse. 

The Decibel 
Many of the theories and formulas that 
are used in professional audio require a 
solid understanding of decibel notation. 
A decibel can be defined as a unit of 
level equal to ten (or twenty) times the 
logarithm of the ratio of two powers. 
TI1ere are numerous decibel scales with 
different zero references. If the scale is 
based on units of power, velocity or 
intensity, it will be a 101og decibel 
scale. If the scale is based on units of 
voltage or current, then the decibel 
scale will be 201og. 

It should be noted that a decibel is not 
a fixed unit like a volt, dollar, ounce, or 
mile. It is a ratio, and the actual "value" 
of a decibel will vary. For example, on 
a decibel scale used to measure electri­
cal power, each consecutive decibel (in 
the positive direction) represents in­
creasingly larger values of wattage. So 
if we measured the wattage represented 
by the decibel between -1 Odbm to -
9dbm, we would find that it represents 
a much higher value of wattage than the 
decibel between -40dbm to -39dbm. 
111Us, a decibel scale is a method of 
expressing very large changes and/or 
quantities of units in easier to handle 
quantities. For example, the decibel 
scale for sound pressure level ranges 
from about 10db (the threshold of hear­
ing) to 135db (the threshold of pain). A 
scale of 1 Odb to 135db is an easy scale 
to handle, but if we expressed that same 
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scale in terms of fixed units like the 
dyne (an acoustical unit of force), the 
scale would range over tens of millions 
of units. 

As an example of how an audio en­
gineer might use a decibel scale, let's 
say that he had two loudspeakers that 
put out a total of 1 OOdb spl at 100 watts 
input each, and he needed to know what 
would be the total spl output if he added 
8 identical loudspeakers, assuming that 
each additional speaker also had 100 
watts of input. The formula would be: 
S1 (original qty of speakers)+ S2 (ad­
ditional speakers) I S 1 = R. Find the 
common log ofR and multiply it by 10. 
Add this decibel number to the original 
decibel output of Sl. So, (2+8) I 2 = 5. 
Log of 5 is .699 .. 699(10) = 6.9. 100db 

Controller, Cont' d.frompage 27 

prove circuit operation. Fig. 6 il­
lustrates how the Remote Control Con­
sole was modified for circuit interfac­
ing. 

Further Reading and 
Experimentation: 
It is hoped that the reader now has a 
better understanding of how MOVITs 
and other intelligent machines function 
and with this knowledge, he/she can 
design his or her own machines or sys­
tems. There are several good books out 
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+ 6.9db = 106.9db. So, the total output 
of the five speakers will be 106.9db spl. 
If we had been dealing with voltages, 
rather than power (in this case acousti­
cal power) we would have used a 20log 
scale, rather than a 10log scale, and the 
total output would have been 113.98db. 

In audio, common decibel scales in­
clude: dba (A weighted, spl), dbb (B 
weighted, spl scale), dbc (C weighted, 
spl scale), dbm (zero reference: 1mw 
across a 600 ohm load), dbv (zero refer­
ence: 1 volt), and dbu (zero reference: 
.775 volt). 

Cont' d. in next issue 

on the market that explain how to con­
struct robots or intelligent machines 
two of which are given here: 
Microprocessor Based Robotics by 
Mark J. Robillard and Android Design 
by Martin Bradley Weinstein. These 
two books start from the basics of intel­
ligent machine design and work their 
way through complex systems design 
and construction of smart machines. 
These two books can be found in any 
good technical library. Heath/Zenith 
Electronics Self Study Course 
Microprocessor Applications, Model 
EE-3405 has several chapters on de 
motor control as well as hands-on ex-
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periments for practical learning. Con­
tact your local Heath/Zenith Electronic 
Store for further information on this 
course and other self-study courses. As 
for further experimentation with this 
subject, try to design machines that are 
capable of detecting and responding to 
metallic objects or temperature dif­
ferences. If you have junk box parts 
available, see if you can design a sys­
tem where coming in contact with a 
metallic object, the machine will 
change direction and tum on an audible 
or visual alarm. GOOD LUCK ! ! ! 0 
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