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RADIOACTIVITIES

Newsletter of the Argonne Amateur Radio Club

Volume XLVI, Number 7
July 2005

Club Meeting

The July 2005 AARC Meeting will be held Tuesday, July 12, from 12:00 to 1:00 PM in building 401 room B3100A (APS office building). Room B3100A is on the third floor near the center of the building. Bob Benja, KB9FUR will bring in pictures and talk about interesting experiences he has encounter over the years. For gate passes contact Chuck Doose at 630-252-6037 or doose@aps.anl.gov.

The Treasurer’s Report

by Jack Albert, WA9FVP

Members: East 25; Associate 52; Newsletter 6; Retired 21

Balances: Checking $4861.86; Cash $0.00; ANL fund $50.00

Distributed as: Club $1327.08; Equipment $316.78; Repeater $2031.64; Packet $1186.36

For the period May 19 thru Jun 28, 2005:

Income: Dues $5.00; Club $0.57; Eqp $0.14; Rptr $0.87; Pkt $0.51; ANL $0.00

Expenses: Club $60.00; Eqp $0.00; Rptr $0.00; Pkt $0.00

REMINDERS

CLUB BREAKFAST: Always the 2nd Sat. of each month, 8:30 AM at:

Old(Country Buffet(
59th Street and LaGrange Road in LaGrange
CLUB NETS:
Thru our Club Repeater 145.19.

SKYWARN NET:
Mondays in season


at 7 PM with Deni, W9DS.

THE CLUB’S 9PM NET:
every Monday with


Jack WA9FVP.

THE NIGHT PATROL:
every night at 10:30 PM


with Paul, W9FNM.

THE BREAKFAST CLUB:
every morning at 8 AM.

THE NOONTIME NET:
every weekday at noon.

Aerials Below, Chapter Two

by Deni, W9DS

I picked up a copy of May-June Elementary Electronics by column author Mike Centore. I was interested with the information his article contained. According to him the earth is a highly conductive medium called chemical electrolyte and signals travel through the resistance of the earth with maximum signals in areas of least resistance. The water table is the upper zone of saturation where space between each grain of soil is completely filled with water and 8’ below the surface the soil resistance is lowest for best signal propagation. The transmit aerial should be deep enough to make good contact with the water table. A pipe or rod should be placed in a drilled hole in this area. The rod can be copper or steel, any non-corrosive metal, free of paint or grease, and the diameter not important. A wire clamp or large self-taping screw is used to hook up the transmitter to the pipe through wire. Muddy areas around a pond or other moist area is a best place to transmit from, and soil with ashes, clay, shale, and adobe are the best. Worst conduction is sand and gravel places. Don’t place your under ground aerial less than 10’ from any other ground rod or pipe. Any signal received has developed a voltage between receiving aerial and the electrode that is being used as earth ground, because the incoming signal would be short circuited by the low resistance of a small patch of earth between them. Keep the receiver area away from your transmitter. You may run wires up to 50’ any longer and you will pick up broadcast interference. Making your receiver use a high impedance crystal earphone or headset impedance of 20,000 ohms or more. The earphone wire goes to the clamp on the under ground antenna. The other lead of the earphone connects to one end of a one megohm potentiometer counter clockwise; this is connected to the center tap 1N34 or similar germanium diode cathode tied to ccw on the pot the other end goes to tap clockwise the 3rd tap on the pot also from here a wire lead goes to earth ground or cold water pipe. All things properly connected? Now tune the pot right of center for audio and turning it left of center for radio signals. You can feed your high power guitar amplifier into earth. Have you neighbor drive a rod into ground and connect it to the input of their own guitar amplifier to a speaker and with a good earth ground and listen.

Communications in Caveman Radio by W9MKV adds more information using 160 meters cave to surface rated as successful, but higher frequencies are not. Using a technology magnetic induction very loosely coupling transformer action. Audio frequency magnetic fields penetrate geologic strata but the communication is short range because the magnetic dipole field strength decreases as the cube of the distance from the source, and conductive resistance will absorb the signal. The transmitter is a audio oscillator driving an amplifier which in turn drives a coil impedance matching is important for maximum coil current. A simple resonant coil hooked up to an audio amplifier will work for a receiver. Use crystal earphones because the magnetic type causes feedback. The circuit is a Q multiplier. The circuit is in negative feedback instead of being simply connected to the amplifiers input. The Q (regeneration) control taps some of the output and feeds it back to the non-inverting input. The amplifier forms a negative resistance, which cancels the resistance of the coil. As the Q control is advanced, sensitivity and selectivity get higher and higher until the circuit goes into oscillation (infinite Q). Since it will oscillate, the circuit can also be used as a very low power transmitter.

A simple resonant coil hooked up to an audio amplifier will work for a receiver. Use crystal earphones receiver gain can’t increase after a certain point. No amount of shielding can stop feedback. The interference comes from 60Hz AC power and harmonics also thunder storms are a problem. The best frequencies to use are mid range audio between 50 and 60 Hz. 3500Hz is used and 3276.8 would be easy to generate from a 32.768Khz wristwatch crystal. 3276.8Hz falls between the power line harmonics. Antennas maximize the magnetic moment of the coils. Magnetic moment is the ampere-turns multiplied by the coils area. Just to double the range means a 8-fold increase in magnetic moment, other factors being constant. Self-resonance limits the number of turns a coil may have. A 8-fold increase calls for 64-fold power increase or much larger wire. The route to long range is the largest diameter manageable. Ferrite cores can create temperature instability, micro phonics, and magnetic saturation. In 1984 the following author was waiting for technology that allows communication through the entire earth on modulated beams of neutrinos. Wishful thinking maybe nanotechnology would work better. Appearing in Feb ’84 73 Magazine.

QEX Sep/Oct 1999 ran an article “Underground HF Antennas” by KM5KG. This article looks at buried aerials for clandestine sites, underground military and civilian emergency sites that cannot rely on the survival of an above ground aerial structure. He states buried aerials operate within an air space or they are insulated from direct earth contact. KM5KG states receiving aerials are terminated with an impedance of 10,000 ohms. This will not always produce the most received signal voltage at aerial terminals. A well-designed ½ wave dipole buried, as depth increases signal resistance is about 2db per meter, and now the self-impedance increases because the soil clearly affects the impedance. This effect is to shorten the dipole.

A wavelength at any frequency is (300/(f) where h is a factor on conductivity plus dielectric constant of the medium thus the dipole looks too long. Example: A 20-meter band dipole in air looks as though it were the 5-meter band or 10 meter long 14MHz dipole is about 2.6 meters long in the dirt. The signal drop in this medium is 2.2db/m units are decibels per meter. Our 14MHz-receiving aerial is 10 meters deep that’s a signal drop of 22db. This is like a one kilowatt dropping to 6 watts or 3 S-unit drop in strength. If you had 2 buried identical dipoles 100 meters apart, it would be better served by using a twisted pair of wire than radio. Low frequencies like 160 and 1750 meters yield better signals. The navy uses 15KHz VLF to talk to submarines.

We will get the last word from ARRL Antenna Compendium Volume One by W0YBF in “Subsurface Antennas and the Amateur”. Results show at 5MHz signal loss is 1.87db per meter of travel reflection loss adds another 4db, so 40% is reflected and 60% is refracted or the refracted wave is down by 2db. For obtaining more gain it is much simpler to get gain in these antennas by reducing losses done by paralleling dipoles or to design a buried Vee or Rhombic aerial for burying. Inserting capacitors in the wire or wires could improve the phase velocity to simulate a wire above ground. Impedance changes with frequency and soil moisture. See my article in Radio Activities January 2005 “Control Current Aerial”.

Some sky wave communications are possible on 160 meters during times of low atmospheric noise. It is suggested a narrow insulated loop of lengths given earlier can some of the ground loss supplies higher Q and works best near its resonant frequency.

Will VHF aerials work buried? The answer is yes. Placed just centimeters below for hiding. Listen all you foxes.

Contacts have been made using a full insulated horizontal dipole and a variety of small tuned loops and dipoles mounted a couple centimeters deep produced vertical polarization an angle of ten degrees above the surface that were 14 or 15db weaker than tests from a quarter wave monopole on the ground. Cosmic noise being the single competition, it’s been estimated such a buried aerial using one watt of power contacts with aircraft was possible at 50,000’ out to a distance of 70 to 90 miles.

W0YBF says the slot antenna just below the surface under a plastic lid under the aerial & wire mesh lined cavity and arrays of resonant slots might offer great gain. A 2 meter handheld 20’ in a plastic bay submerged in seawater has transmitted a signal heard on the surface.
……  ------  ======  doodle time  ======  ------  ……


























































