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E
ven though it' s possible to gel
geomagnetic data from the
GOES (of and GOES 9 satellites

via the Interne t. it's a lot of fun to
monitor the effects of solar activit),
with your own equipme nt. Whi le the
changes in the magneti c fie ld arc much
smaller on the surface than ut an alti
tude of 23.000 miles. they still can be
measured. Also, since it's impractical
to monitor the Interne t 24 hours a
day. it would he handy to have a de
vice 10 sound an alert whenever a
strong geomagnetic event is de tected .

One of the easiest effec ts to measure
is "Earth Currents: " Whenever the
geomagnetic field changes . electricity
is induced in all conduc tors within it.
and this includes the Earth itself. By
driving a pair of long copper rods into
the ground 100 feet or more apart, a
voltage di ffere ntia l can he measured
between the m when the field shifts.
Connect each rod to the meter with
shie lded cable. a nd ground the shie ld
at one e nd only. The meter mu st he a
zero-center type . since the po lar ity de
pends on the d irection of the mag netic
shift. A sensitive zero-center microarn
meter with several switchable series
resisto rs could he used to set different
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ranges . You could al so usc an auto-po
larity digital mu ltimeter set to the mV
sca le .

A second method of monitoring geo
magnetic shifts is to usc a compass.
Since it's no fun to sit stari ng at the
little blue arrow all day. we can build
a circ uit that will do this for us. The

eas ies t way is to drill a small hole. III 0
inch or less. through the compass d isk
ncar the rim. at the EAST position .
Drill a matching hole at the WEST po
sition so that the disk wi ll still balance
on the needle.

By shining light from a n infrared
LED through one of these holes and
receiving it with a phototransistor be
low the disk . we can te ll if the compass
disk rotates even slightly. The circui t
sho wn in Fig. 1 can be used to activate
a small piezo a larm when the light is
c ut off. You don 't need the entire com
pass- just the disk and needle. I
mounted mine o n a sma ll piece of
pine hoard which I cou ld then rotate
slowly unti l the hole in the d isk
matched the position of the LED and
phototrunsistor.

This device. though simple to the
extreme. is actually quite se nsitive . as
you ca n prove by wa ving a sma ll

magnet around the room. You will
need to put a box over the whole thing
to pre vent a ir c urrents from distu rbi ng
the compass.

An e ven more sc nsitive device is the
magnetometer. Orig inally designed as
a " UFO Detector: ' th is device has an
iron rod that se rves the same function
for the magnetic field as an antenna
docs for rad io wa ves . The lines of tlux
from the geomagnetic fie ld are con
ce ntra ted in the iron. and a coil con
sisting of many turns of fine wire is
wound arou nd the rod. Changes in the
magnetic flu x induce a voltage in the
coil. whic h can then be amplified a nd
used to trigger an a larm.

Iron rods are not commonly found
around the house. hut for our purposes.
milled steel will work just fine. (It is,
after a ll. more than 90% iron .) For por
table devices. a # 10-32 bolt passed
through the center of a coi l from a
small relay wi ll make a good se nsor
that will fit inside the enclosure used
for the electronics.

Increasing the size o f the rod and the
number of turns will make the de vice
far more sensitive. The best one I' ve
built consisted of a n e ntire one-quar
ter-pound spoo l of #36 magnet wire. I
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Fig. 3 shows the circuit diagram of
the magnetometer. One stage of a dual
op amp amplifies the signal from the
senso r, 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 piezc 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-~F capac itor couples any audio
frequencies detected by the sensor to
the op amp. which can then he heard
via headphones or connected to an ex
ternal ampli fier and speaker. Some very
strange sounds can occasionally be
heard from this device, especially before
a thunderstorm. (Of course, if you' re
using an outside-mounted sensor and
AC line power. do /lot use this de vice
during a thunderstorm ... especially
when using headphones!)

The switch in series with the piczc
alarm lets you turn the alarm off. This
is handy for adjusting the gain. and
also so that you can ad vance the gain
to maximum and li sten to the audio
without being driven insane by the
constant beeping.

Fig. 4 shows the printed circuit
board pattern for the magnetometer,
and Fig. 5 shows the parts layout. He
sure to orient the integrated circuits,

didn' t wind the coiJ-I j ust fi shed out
the inner end of the wire and used the
whole spool as it was. The plas tic
spool had a one-inch diameter hole
through it. so I used a piece of one
inch round steel bar stock 18 inches
long. passed through the center o f the
spool. Coated with urethane varnish
and mounted inside a piece of plastic
PVC pipe. it made a very sensitive
sensor when mounted on the roof,
away from stray magnetic fields.

Fig. 2. A very large coil offtne wire wound
around a bar of iron or steel will detect
\'ery small fluctuations in the geomagnetic
field.
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rectifi er, cupucuors . and piczo alarm as
shown, since they will he damaged if
reversed.

The circuit shown is AC line-pow
credobut you will probably need to usc
nne or more AC line filters ahead of the
device to prevent stray line noise from
triggering the alarm. Even so. it may rc
act (0 the occasional light switch or a

motor starting up somewhere in the
house. Using battery power (a pair of
nine-volt butteries ) e liminates the noise,
hUI this makes long-term monitoring a
problem. since the batteries will only last
a few days. I' ve found that AC power
works best for continuous monitoring, and
I've also built scveral battery-powered
devices which arc great for portable usc.

The magnetometer, used wi th an ex
ternal se nsor, is very sensitive 10

cha nges in the geomag netic fie ld . Be
sides sola r-induced effec ts. it will also
respond to large. moving ferrous ob
jeers. such as nearby ca rs and trucks.
It will a lert you to an approaching

Con tinued on puqe 5 4
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Fig. 5. Pon s layout[or the magm.'lometer circuit board, Be sure to orient the
components as shown,
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balun, or two leng ths of coaxia l cable.
The last meth od is claimed to reduce
noise pickup by the feeder. The two
lengths of coax ial cable shou ld be ex
actly the same lcngth- RG-58CU
would be suitab le for reasonably short

run s. Gro und th e two braids at the
shack and join the braids at the an
tenna end . The lWO inner cond uctors

are joined to the an tenna and to a 4 : I
ba lun at the shack.

While theoretically the antenna
should have an impedance o f approxi
mate ly 200 ohms on all fi ve bands, you
will probably need an antenna tuner to
achieve a good match.

Th is docs no t exhaus t th e antenna

possibilities for HF operation , b ut
hopefull y will he suffic ient to help you

exam ine your optio ns fo r a q uick start
with a new antenna setup. fa

Fig. 6. Mil/riband antenlla.

months, I have been in antenna heave n
with my new M FJ-259 Antenna Ana
lyzer. Thi s has been a joy to use and
has saved m e untold hours during an
tenna cons truc tion and tes ting. Other

methods o f SWR tes ting may be used.
h ut quite frank ly m y other test equi p
ment is tending to gathe r dust.

Fig. 6 shows an antenna whic h q uite
a few ofmy amateur friends have tried
with good re sults. Whi le I ha ve not

tried this a nte nna myself, th ose whom
I ha ve worked on the air using the an
tenna have been quite happy wi th its
performance . The clements are chose n
not to be self-resona nt on an y band .
b ut to exhibit a m ean impedance o f ap
proximate ly 200 ohms at the fccdpoint
on 80, 40 , 20 . 15. and 10 meters. It
m ay be fed with an ope n-wire. such as
air-spaced 300~ohm line. a four-to-one

The new TCO M 706 M KIIG mode l

will include the 440 MHz band. Thi s
can be cons idered normal model pro
gression. ICOM mu st compete w ith
the new Yaesu Fr- I00, which incl udes
440. A nything e lse earthshaking ly new
about the G model'! Not really. Am I
going to run out and get a G model'!
Nope- I don ' t ha ve a need for th e ad

d itiona l coverage. But the G mode l is
evidence of the cont inuing tre nd to
ward m ore power in smaller boxes.

There are two after-market item s I
wish were available to use with the

706MKll:
• A h igh/ low cut audio filter-with 

out th e o the r DSP frills (t he refore in
ex pens ive) .

• A keypad for d irect frequency en
try-a la Stone Mountain Engineering's
QSYer (no longer prod uced).

If any o f you are interested in design
ing/markcung such devices, remember:

They could he applicable to not j ust the
ICOM 706 series. but also the new Yaesu
FT- IOO and whatever else Kenwood is

------ - - -------- - --- - - - - - - - - - - - - --1 cooking up to compete with, too . fl1
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speakers arc now almost 50 years old.
It' s been a while since I told the story,

but this all started when I was worki ng at
Airborne Instru ment Laboratories on
Long Island (NY) as an engineer. Well, I
was putting in time while looking for a
job as a tele vision producer-director. I
gOI started in tha t busi ness as the chief
cameraman at WPIX. Channel 11 In

New York. Then I pu t KBTV in Dallas
on the air as the director of their live
shows . When that station went 10 all film
to save money. I was out of work. so I
went hack into engineering.

One of my projects had an engineer,
John Karl son, who'd invented and pat
ented a wideband microwave antenna.
Hmm, says I. microwaves and audio have
the same wavelengths, so this ought to
make a good speaker enclosure. too.
When a TV directing job opened up at
WXEL in Cleveland. I lent my audio test
equipment to Karlson so he could get
busy developing a co mpletely new kind
of speaker system. About a year later, I
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got really fed up with my directing job,
whic h turned out to he strictly routine
news and sports shows. and moved back
to New York. There Tfound that Karlson
had done nothing. So, with me pushing ,
we spent the summer using an open Held
as a laboratory and designed a speaker
cabi net using his ante nna pri ncip le . Its
size was main ly determ ined by the size
o f my car door so we co uld carl it
around . The sound it pro du ced was
awe-inspiring.

we took it to Avery Fisher (you've
heard o f Avery Fisher Hall at Lincoln
Center"). He lis tened and offered to sell
it with his Fisher audio eq uipme nt and
give us a 4 % royalty. Karlson wanted 10
go for that, but I saw this as an opportu
ni ty 10 build our own business.

Neither of us had any money, so I har
rowed $1,000 from the bank on my car
to ge l some sample units made at a local
woodshop. We wrote an article for Radio
News which brought in a bunch of prepaid
orders. and we we re in business. The hi
n stores took one lis ten and ordered

Con.tinued on page 57
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thunderstorm m any m iles away. A
num ber of these devices are in use as
" UFO Detectors," and the portable de

vices might eve n he useful in in vesti
g ating stra nge p henomena suc h as
crop circles or polte rgeist ac tivity.

More in formauon on these and other

de vices can be fo und o n the In ternet
by going to my site at lhttp://
www.bioclcctrificr.com] and clicki ng

on the SOLAR link . You can also
reach me via E-mai l at the address at
top or by clicking on the " hot key" o n
my Web she . fa
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