












which determine how loud a system 
will play, much research has shown 
that frequency response alone deter
mines the sonic character of any 
given component. In 1978, Mark 
Davis and his colleagues at M.I.T. re
duced speaker differences to just 
two factors : frequency response and 
radiation pattern CHigh Fidelity, 
March 1980), All the while, high-end 
advocates skirted the matter of fre
quency response, emphasizing in
stead an endless panorama of 
strange, often unmeasurable, aura 
and electrical minutiae. Cln addition, 
since speakers have the highest lin
ear distortion of any component in 
the chain and since they determine 
the sound-radiation pattern , they 
have a much greater effect on a sys
tem's overall sonic quality than any 
other single component-another 
fact that high-end proponents seem 
to anxiously deny!) 

I personally find it difficult to buy 
new and expensive components with 
the hope of obtaining more accurate 
sound reproduction because I know 
from experience that I'll be able to 
equalize the old equipment to sound 
so much like the new that any residual 
differences, usually in the bass re
gion, won 't justify the expense. 
TOM GORDON 
Berkeley, CA 

USING THE MAGNETIC 
FIELD METER 

I was happy to see the " Magnetic 
Field Meter" project in the April issue 
of Radio-Electronics. The meter 
allows a quick (and inexpensive) as
sessment of home and bus iness 
magnetic-field conditions for those of 

. us who are unwilling to wait for U .S. 
standards to be established. I have 
some additional suggestions regard
ing the calibration use of such a coil
based meter. 

For both calibration and use, the 
orientation of the coil is critical. The 
single-coil design is sensitive only to 
fields in one of three axes. The "right
hand rule" gives the relationship be
tween the direction of field-producing 
current flow and the orientation of the 
coil axis for maximum sensitivity. For 
the ca libration technique shown in 
Fig. 6 of the article, the meter pick-up 
coil should be at right angles to the 
current flow, hence parallel to the axis 
of the transmitting coil. 

When conducting a survey, the 
meter coil axis should be oriented 
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along each of three perpendicu lar 
axes and the strongest reading used 
for analysis. The external coil option 
would make that easier. The f ield 
strength due to monitors and due to 
unbalanced wiring usually has a 
strong maximum iri one direction. The 
more expensive, professional meters 
typica lly use th ree perpendicu lar 
coils Cor t hree Hall -effect devices) 
and elect ron ica lly develop the true 
maximum field. 

I would also like to provide some 
referen ce po int s o f EMF f ie ld 
strength s to augment th e values 
given in the article. The typical unbal
anced current flow in the center-tap 
ground of a 240-volt drop to a house 
is 0- 4 amps at 60 Hz. That corre
sponds to a magnetic field of 0- 2 1-L T 
C0- 20 milliGauss) at 1 inch from the 
current. The current usually f low s 
down the outside wall of the house 
and through the cold water pipe along 
the basement ceiling. The quickest 
solution to such fields is to move fur
niture such as beds and cribs away 
from the area so that exposure time is 
reduced. The current could also be 
rerouted by an electrician with suit
able copper ground st rapping . 

The new Swedish EMF guidel ines 
for computer monitors CVDT's) are: 
• 50 em C20 in), 5 Hz-2 kHz: 0 .25 
1-L T C2 .5 mG) 
• 50 em C20 in), 2 kHz- 400kHz: 
0.025 1-L T C0.25 mG) 
Source: VOT News, Nov./Dec. 1990 

Several man ufacturers are now 
making low-radiation color monitors 
for the U.S. market , including all 
IBM's made since September 1989 
and the new NEC 3Ds model. Many 
monitors exhibit low fields already, 
a nd can be t es t ed with the 
Gaussmeter before purchase. 
WILLIAM SNYDER 
Rochester; N Y 

NOBODY'S FOOL 
I just finished reading the article on 

making a laser printer out of a monitor 
and a copier (Radio-Electronics, 
Aprii1 99D. It's a good idea in theory, 
but in practice you could have a prob
lem. Some copiers will not run with (/') 
the lamp removed . If you have that qJ 
problem, you are going to have to ~ 
create a path for the lamp voltage to ~ 
"fool" the circuit. 9:J 
RICK SCHWILL 
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LETTERS 
Write to Letters, Radio-Electronics, 500-B Bi-County Blvd. , Farmingdale, NY 11735 

AUDIOPHILE ATTITUDES 
My thanks to Radio-Elec

tronics, and especially to Larry 
Klein, for his excellent series of arti
cles about audiophile attitudes and 
equipment. His well-reasoned and 
fully documented data are long over
due. 

The level of foolishness in the con
sumer-audio and audiophile markets 
should be an embarrassment to all 
professionals in the electronics field. 
Beliefs in things ranging from absurd 
speaker cables to "greening" of 
CD's are no more legitimate than 
Creation Science , and the audio 
faithfu l who are willing to part with 
$10,000 or more for an antiquated 
tube amplifier must surely qualify as 
the all-time champions of gullibi lity. 
Thanks again. 
PAUL J. CARLSON 
Pittsburgh, PA 

MAGNETIC FIELD METER 
QUERIES 

I really enjoyed Reinhard Metz's ar
ticle, " Build this Magnetic Field 
Meter" (Radio-Electronics, April 
1991). I thought the issues of possible 
health risks , magnetic field theory, 
and the pictures of sources of mag
netic-field exposure were presented 
very well. 

For the last year I have been in
volved in evaluating problems con
cerning ELF magnetic field s and 
remedial solutions. Part of my work 
was di rected to evaluating Gauss 
meters and magnetic-field measure
ment systems. 

I have three questions about the 
met er. Firs t , I wonder if th e un
shielded coil on the PC board might 
be sensitive to the electric as well as 
the magnetic fields, and because of 
the differing vectors, give ambiguous 
readings? Second, the article stated 

(f) that the meter is usable in a frequenu z cy range from 50 Hz to 20 kHz. Is the 
~ meter reasonably flat with frequency 
0 over its entire dynamic range? I know 
~ that this can be a serious problem 
6 and can lead to substantial errors in 
o measurement. Third, I worry that the 
~ relative insensitivity (0.1 ~J-F) of this 

8 

meter, along with its high C20 m T) 
range, might cause people to expose 
themselves to those 1 0- 20 m T fields 
while making measurements. Per
haps a note cautioning against that 
would have been wise. If the meter 
range had been 0.001-20 1-l T, over
ranging would tend to prevent possi
bly hazardous exposure. 

I hope I'm not being overcritical of 
the meter. Again, I'd like to thank Mr. 
Metz and Radio-Electronics for 
presenting this important information 
to the public. 
JOHN MILLS 
Ben Lomond, CA 
Thank you for your kind comments 
about my article. In response to your 
questions: First, while the magnetic 
field pickup coil might be considered 
an antenna for the electric fields, its 
small size would make it efficient as 
such only at relatively high frequen
cies, where the op-amps are ineffec
tive. At lower frequencies, the 
electric field pickup appears primarily 
as common -m ode vo ltage, and 
should not get amplified. Tests of the 
unit have been successfully con
ducted in RF fields up to 20 volts/ 
meter: 

Second, in regard to frequency 
range and flatness of response, while 
it was stated that the response was 
from 50 Hz to 20 kHz, it was in fact 
optimized for power-line frequencies 
and their third harmonics. If your are 
interested in optimal flatness to 20 
kHz, I would suggest changing the 
following component values: R3 be
comes 16K and R12 becomes 80 
ohms (or C7 becomes BOO pFJ. 

Finally, I 'm not sure how the 20-mT 
range of the meter would "cause " a 
person to expose themselves to 

"'ce-~~ec,.fteNS 
There was a'Siight error 1n the cir 

cuitthat was sentin to us from Johnn 
Bruyns of E?ort Shepstone, South At-
rica (Letters, January 1991). T · 

s. st)ould be a 4.(;,K resistor be 
~5the !f.*V supplyf.lj'lle agd pin 7 

The direct conri'ection that wa 
shown should be r~placed by th 

lm 4. 7K resistor. 

fields in that range, unless they delib
erately set out to create them for the 
sake of a meter deflection. That cer
tainly would not be advised. However, 
to the extent that they may exist in 
some places and are detected by the 
meter, I agree that people should use 
that information to avoid further po
tentially hazardous exposure. 
REINHARD METZ 

ELECTRONICS BEHIND BARS 
I'd like to thank Radio-Elec

tronics for keeping alive my interest 
in electronics for the last eleven 
years . Without your magazine, I 
would not have been able to keep 
abreast of the massive changes in the 
industry. You see, I am a prisoner 
serving 15 years for committing a 
crime of passion. Since I entered pris
on in 1980, I have relied on your mag
azine to keep me informed of the 
change s. Had I not received a 
monthly issue, I would find myself 
upon release to be totally out of 
touch. All this time, without so much 
as seeing a soldering iron, your maga
zine has helped me to keep the faith . 

In two years, I wil l be returning to a 
new life. Before leaving here, I hope 
to impart an enthusiasm for elec
tronics to other prisoners. For five 
years, I have struggled to establish an 
electronics hobby club. Last week I 
was given permission. Most of the 
people I met in prison have not had 
the advantages I've had in my life. I 
know in my heart that fostering an 
interest in e lectronics and giving 
some of th e othe r pri soners the 
basics of electronics will lead to a 
confidence in their abilities that wil l 
aid in reformation. 

I'm asking for help from any of your 
readers who might have old copies of 
Radio-Electronics , Popular 
Electronics, Hands-on Elec
tronics, or other electronic publica
t ions to send them to me. We'd also 
appreciate any plans or projects that 
they 'd like to share, as well as old 
books, specification sheets, or help
ful hints. Perhaps the most important 
thing I hope your readers can send is 
support- support in the form of let-
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FOILED BY COILS 
The project entitled "Build This 

Magnetic Field Meter" (Radio
Electronics. April 1991) brought to 
mind a difficulty I have always had 
with the archaic "art" of coil winding. 
Factory-made coils are constructed 
using highly specialized jigs and fix
tures, so that their specified values 
are usually reliable. Since the average 
hobbyist is equipped with a maximum 
of two hands, it is not illogical to pre
sume that a fairly complex home-built 
device is required to lay down mag
netic wire on a coil form with accept
able results. (Acceptable, to me, 
nieans rigidly anchored, evenly 
spaced windings that conform to 
95% of a comparable factory stan
dard. In other words, why stuff a cir
cuit board with high-quality silicon if 
the interfacing discrete components 
are not approximately equal in quality 
reliability?) 

The one-meter-long coil shown in 
Fig. 6 of the article raises my coil
winding hackles to a fever pitch! The 
extremely wide variations in toler
ance that would surely result from 
fabricating that elephantine coil 
makes me wonder about using that 
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circuit to calibrate the Gaussmeter. 
At the same time, I understand that 

hand-wound coi.ls have been used for 
several decades by countless elec
tronics enthusiasts with satisfactory 
results. Maybe I'm looking for preci
sion in every aspect of my work, even 
when it's not required. 
DAVID KATZNELSON 
Willingboro, NJ 
I appreciate and agree with your con
cern over the difficulties of winding 
the large calibration coil. I offer the 
following suggestions. Wind the coil 
concentrically first on a fixed form, 
and then stretch it out to the one 
meter length; or use an alternative 
non-solenoid design , such as two 
separate coils in a Helmhotz-type ar
rangement. Please note that, in rec
ognition of exactly your kind of 
concerns, the meter's pickup coil is 
integrated in the PC board. 
REINHARD METZ 

BATTERY TESTERS 
Thank you for the "Battery Test

ers" section in Hardware Hacker 
(Radio-Electronics, Aprii199H It 
was short, yet provided a lot of useful 
information. However, I would like to 
point out that the tester included with 
Duracell's AA-type cells measures 
500 mA only when 1.5 volts are being 
tested. Since power (and a resistor's 
heat) is measured in watts, not am
peres, the "milliammeter" is actually 
a wattmeter. It should show 0.75 
watts full-scale (1.5 volts times 0.5 
amps). 
DARREN HOM 
Walnut Creek, CA 

GOTTCHA! 
Regarding the "Poor Man's Laser 

Printer" (Radio-Electronics, April 
1991 ): First, most of today's copiers 
would detect the exposure lamp (light 
bulb) not illuminating and would gen
erate a fault code. Lamp illumination 
is detected by a CDS cell pointed at 
the lamp or on the lamp regulator 
board. Second, it would be simpler to 
pull a lead off the lamp rather than to 
remove the lamp, if you have a copier 
that does not detect the lamp il
lumination. Lamp removal is not usu
ally a DIY project. Finally, the focal 
plane of copiers is at the surface of 
the original glass, so resolution might 
be a problem due to the monitor's 
curvature. 
MIKE ZYCH 
Elk Grove, IL R-E 




