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Number 34 on your Feedback card 

Here omes the 
Pa1·t 2: Geoniagnetic 111onitoring . 

ven though it' possible to get 
geon1agnelic clala f ro1n the 

- GOES 8 and GOES 9 satellites 

via the Internet. it's a lot of fun to 
monitor the effects of olar acti vity 
with your own equjpmenL Whi le lhe 
change in the magnetic field are much 
sn1aller on the surface tl1an at an alti­
tude of23.000 nules, they sti ll can be 
measured. Also. incc it"s impractical 
co monicor the Internet 2-t. hours a 
day. it would be handy to have a de­
vice to sound an alert whenever a 
strong geo1nagnetic event is detected. 

One of the easiest effects to n1easure 
is ··Earth Currents... Whenever lhe 
geomagnetic lield changes. electricity 
is induced in all conductors within it. 
and Lhis includes the Earth it elf. By 
driving a pair of long copper rods into 
the ground 100 feet or more apart. a 
voltage differential can be measured 
between them \vhen the field shifts. 
Connecl each rod Lo the meter \vich 
shielded cable. and ground the shield 
at one end only. The 1neter must be a 
zero-center type, since the polarity de­

pends on the direction of the magnetic 
shift. A sen ilive zero-center microam­
metcr \Vith several swi tchable series 
resistors could be used to set rufferent 
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ranges. You could also use an auto-po­
larity digital mulri1neter set to the n1V 
scale. 

A second method of monitoring geo­
magnetic shifts is to use a compass. 
Since it's no fun to sit taring at the 
lirlle blue arro\v all day. \Ve can build 
a circuit that will do this for us. The 
easiest way is to drill a small hole, 1/16-
inch or less, through the compass disk 
near the ri m. at the EAST position. 
Drill a matching hole at the WEST po­
si tion so that the disk will still balance 
on the needle. 

By shining Light from an infrared 
I ,ED through one of these holes and 
receiving ic with a phototransistor be­
lo'v the disk, \Ve can tell if the compas. 
disk rotates even slightly. The circuit 
shown in Fig. 1 can be used to acti vate 
a s111all piezo alarm when the light is 
cut off. You don· t need the entire com­
pass-ju t the disk and needle. I 
mounted mine on a small piece of 
pine board which I could then rotate 
slowly until the hole in the d isk 
111atched the posilion of the LED and 
phototransistor. 

This device, though simple to t.he 
extreme. is acruaUy quite ensitive. as 
you can prove by waving a small 
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magnet around the room. You will 
need lo put a box over the whole thing 
to prevent air currents from disturbing 
the compass. 

An even niore sen itive device is lhe 
magnetometer. Originally de igned as 

a '·UFO Detector," tbis device has an 
iron rod that serves the san1e funccion 
for the 1nagnetic fi eld as an antenna 
does for raruo waves. The lines of flux 
from the geomagnetic field are con­
centrated in the iron. and a coil con­
sisting of many turns of fine wire is 
wound around the rod. Changes in the 
magnelic flux induce a vo1Lage in the 
coil, which can then be amplified and 
u ed to trigger an aJarm. 

Iron rods are not commonly found 
around the house, hut for our purposes, 
1njlled steel will work just fine. (It is, 
after all, more than 90% iron.) For por­
table device . a # 10-32 bolt passed 
through the center of a coil from a 
small relay '"ill make a good sensor 
that will fit inside the enclosure used 
for rhe electronics. 

lncreasing the size of the rod and the 
number of turns will make the device 
far more sensitive. The best one r· ve 
built cons isted of an entire one-quar­
ter-pound spool of #36 magnet wire. I 
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Fig. / . The "Dark Detector." By posi1ioning 1he LED above a hole in 1he conipass disk 
and the phorotransistor be/01v, the alarm will sound ivhen s111all n1agneric fluctuations 
cause the co111pass to rota re. 

didn'l wind the coil-I just fished out 
lhe inner end of lhe wire and used the 
whole spool as it \Vas. The plastic 
spool had a one-inch diameter bole 
through it, so I used a piece of one­
inch round steel bar stock 18 inches 
Jong, passed through Lhe center of the 
spool. Coated with urethane varnish 
and mounted inside a piece of plastic 
PVC pipe, iL made a very sensitive 
sensor when mounted on the roof, 
away from stray magnetic fields. 

-

Fig. 2. A very large coil of fine wire ~vound 
around a bar of iron or steel will detect 
very small fluctuations in the geo1nagnetic 
field. 

Fig. 3 shows the circuit diagram of 
the magnetometer. One stage of a dual 
op amp amplifies the signal from the 
sensor, which is then fed to a window 
comparator using an LM339. The out­
put from the comparator triggers a 555 
timer connected as a one-shot, which 
turns on the piezo alarm for several 
seconds. The gain of the amplifier 
stage is set with a one-megohm pot, 
which is adjusted just below the point 
at which the alarm sounds. 

The second section of the dual op 
amp is used as an audio amplifier. The 
2.2-µF capacitor couples any audio 
frequencies detected by the sensor to 
the op amp, which can then be heard 
via headphones or connected to an ex­
ternal amplifier and speaker. Some very 
strange sounds can occasion ally be 
heard from this device, especially before 
a thunderstor1n. (Of course, if you're 
using an outside-mounted sensor and 
AC line power, do nor use this device 
during a thunderstorm ... especially 
when using headphones !) 

The switch in series wiLh the piezo 
alarm lets you turn the alarm off. This 
is handy for adjusting the gain, and 
also so that you can advance the gain 
co maximum and listen to the audio 
without being driven insane by the 
constant beeping. 

Fig . 4 shows the printed circuit 
board pa ttern for the magnelomeler, 
and F ig. 5 shows the parts layout. Be 
sure to orienl the integrated circuits, 
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~1 - TL082 DUAL OP-AMP 
U2 - LM339 COMPARATOR 
U3 - 555 TIMER 
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Fig. 3. The ~' l11.'111aric diagrc1111 of the ··UFO Derecror .. 111ag11ero1nerer. This circuir 11·i// c1111p/ify the signal fron1 1he sen.\or mzd trigger 
1111 alar111. 

rcclifier. cupacitors. w1d piczo ala1,11 as 
shown. since Lhcy will be da111aged if 
reversed. 

The circuit sho\.vn is AC line-pow­
ered. but you will probably need Lo use 
one or more AC line fille rs ahead of Lhe 
device to prevent strdy line noise from 
Lriggcring the alarm. Even ·o. it inay re­
acr to the occru ional lil!ht . wirch or a 
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111otor sta1ting up some'A1here in Lhe 
house. Using battery power (a pair of 
nine-volt batteries) eliminates the noise. 
but this makes long-tern1 n1onitoring a 
problem. s ince the batteries will only last 
a fc\V day . I' ve found that AC power 
\vorks best for continuous monitoring. and 
J"ye also built several bauery-po,vered 
devices which are great for ponab1e use. 
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The 1nagnetometer, used with an ex­
ternal sensor, is very sensitive tu 
changes in the geon1agncti c fielcl. Be­
sides solar-induced effects. it wilJ also 
respond to large, mo\ ing ferrous ob­
jects . . uch as nearhy car~ and Lruck~. 

lt \vill ale rL you to an approaching 

Cont u1ued on page 54 
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Fig. 4. Pri111ed circuir bnard parrern for the •·UFO 
D etector " 111a.f(11eto 111eter. 

Fig. 5. Parts layo111 for the 1nagneto1neter circuit board. Be ~ure to orient the 
co111ponents as sho11·n. 
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z = 200.Q 
16.7 METERS 16.7 METERS 

---===~~::: .. - .. -:::=~;===-:= 80,20 & 15 
..,. 12.35 METERS 12.35 METERS 40 & 10 

Fig. 6. A1ultiband antenna. 

n1onths, I have been in antenna heaven 
with 1ny new MFJ-259 AnLenna Ana­
lyzer. This has been a joy to use and 
has saved me untold hours during an­
tenna consu·uction and testing. Other 
methods of SWR testing may be used, 
but quite frankly my other test equip­
ment is tending to gather dust. 

Fig. 6 shows an antenna which quite 
a few of 111y an1ateur friends have tried 
'vVith good results. While I have not 
tried this antenna 1nyself, tJ1ose whom 
I have worked on tbe air using the an­
tenna have been quite happy with its 
perforn1ance. The elen1ents are chosen 
not to be self-resonant on any band, 
but to exhibit a mean impedance of ap­
proxi1nately 200 ohI11s at the feedpoint 
on 80, 40, 20, 15, and 10 n1eters. It 
n1ay be fed with an open-wire, such as 
air-spaced 300-ohm line, a four-to-one 

balun, or two lengths of coaxial cable. 
The last method is claimed to reduce 
noise pickup by the feeder. The two 
lengths of coaxial cable should be ex­
actly tl1e same length-RG-58CU 
would be suitable for reasonably short 
runs. Ground the two braids at the 
shack and join the braids at the an­
tenna end. The two inner conductors 
are joined to the antem1a and to a 4: J 
balun at tbe shack. 

While theoretically the antenna 
should have an impedance of approxi­
mately 200 ohn1s on all five bands, you 
will probably need a11 antenna tuner to 
achieve a good match. 

This does not exhaust the antenna 
possibilities for HF 011eration, but 
hopefully will be sufficient to help you 
examine your options for a quick start 
with a new ante1ma setup. fa 

The IC-706MKll 
Shack-in-a Box 
continued.from page 29 

Parting comments 

The new ICOM 706MKIIG model 
will include the 440 MHz band. This 
can be considered no11nal 1nodel pro­
gression. ICOM must compete with 
the new Yaesu FT-100, which includes 
440. Anything else earthshakingly new 
about the G 111odel? Not really. A1n I 
going to run out and get a G model? 
Nope- I do11' t have a need for the ad­
ditional coverage. But tl1e G n1odel is 
evidence of the continuing trend to­
ward more power in smaller boxes. 

There are two after-n1arket items I 
wish were available to usc with the 
706MKII: 

• A high/Jo\V cut audio filter- with­
out the other DSP frills (therefore in­
expensive). 

• A keypad for direct iiequency en­
try-a la Stone Mou11tain Enginee1ing's 
QSYer (no longer produced). 

If any of you are interested in design­
ing/marketing such devices, remember: 
They could be applicable to not jusL rJ1e 
ICOM 706 series, but also the new Yaesu 
FT-100 <md whatever else Kenwood is 

--------------------------- ------! cooking up to compete with, too. m 
NEUER SAY DIE 
continued.from page 4 

speakers are now ah11ost 50 years old. 
lt's been a while since I told the story, 

but this all started when l was working at 
Airborne Instrument Laboratories on 
Long Island (NY) as an engineer. Well, I 
was putting in time while looking for a 
job as a television producer-director. I 
got started in that business as the chief 
can1eraman at WPIX, Channel L 1 in 
New York. Then I pul KBTV in Dallas 
on the air as the direclor of their live 
shows. When Lhat station went ro all fihn 
to save n1oney, I was out of work, so I 
went back into engineering. 

One of my projects had an engineer, 
John Karlson, who'd invented and pat­
ented a wideband microwave ante1u1a. 
Hrnrr4 says I, microwaves and audio bave 
the saine wavelengths, so this ought to 
make a good speaker enclosure, too. 
When a TV directing job opened up at 
WXEL in Cleveland, I lent nJy audio test 
equipment to Karlson so he could get 
busy developing a con1pletely new k.ind 
of speaker system. About a year later, I 
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gol really fed up with my directing job, 
which turned out lo be strictly routine 
news and sports shows, and 1noved back 
to New York. There I found that Karlson 
had done. nothing. So, with me pushing, 
we spent the sununer using an open field 
as a laboratory and designed a speak.er 
cabinet using his antenna principle. Its 
size was mainly detern1ined by the size 
of n1y car door so we could cart it 
around. The sound it produced was . . . 
awe-1nsp1r111g. 

We took it to Avery Fisher (you've 
beard of Avery Fisher Hall at Lincoln 
Center?). He listened and offered to sell 
il with his Fisher audio equiprnent and 
give us a 4% royalty. Karlson wanted to 
go for thal, but I saw this as an 01Jportu­
ni ty to build our own business. 

Neither of us had any n1oney, so I bor­
rowed $1,000 fro1n the bank on my car 
to get so1ne sa1nple units made at a local 
woodshop. We wrote an article for Radio 
Ne>vs which brought in a bunch of prepaid 
orders, and we were in business. The hi­
fi stores took one listen and ordered 

Continued 011 page 5 7 

Here Comes the Sun 
continued f rom page 36 

thunderstorm many miles a\.vay. A 
number of these devices are in use as 
"UFO Detectors," and the portable de­
vices 1night even be useful in investi­
gating strange phenomena such as 
crop circles or poltergeist activity. 

More information on these and other 
devices can be found on the Internet 
by going to my site at [l1ttp:// 
www.bioelectrifier.co1n] and clicking 
on the SOLAR link. You can also 
reach me via E-111ail at the address at 
top or by clicking on the "hot key" on 
my Web site. Fl 
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