285 TCRC Club Meeting Summary – February 2008

After a short business meeting (10 minutes), Larry Weinstein, KØNA, started the program by looking at an 80 meter dipole modeled in 4NEC2 (see URL below).  Larry demonstrated the program for the antenna at different heights and above perfect ground and typical poor, Rocky Mountain rocky dirt.  4NEC2 gives a 2-dimensional pattern of signal strength verses angle of elevation.  This is the results of his modeling in dbi:

	Height above ground
	20
	70
	140
	280

	Elevation
	
	
	
	

	90
	2.3
	5.7
	-5.7
	-6.0

	30
	-2.5
	4.0
	7.5
	-11.1

	15
	-7.2
	-.5
	5.3
	7.7







Above real ground

	Height above ground, ft.
	20
	70
	140
	280

	Elevation, deg.
	
	
	
	

	90
	8.9
	7.5
	-24.6
	-24.6

	30
	3.1
	4.4
	8.3
	-30.6

	15
	-2.6
	-.6
	5.5
	8.2







Above perfect ground

Notice what happens as the antenna gets higher.  For planning, 90 degrees is good for local (up to 300 miles), 30 degrees is typical to work the Midwest and East coast, and 15 degrees is better for DX.  In general, as the antenna gets higher, the signal strength at lower angles of radiation increases.  The differences between real ground and perfect ground are due to ground losses of the real ground.

Then Larry added a single wire one foot above the ground as a reflector and then ran the program.  The results were:

	Height above ground
	20
	48 (optimum)

	Elevation
	
	

	90
	 5.2
	 6.6

	30
	   .5
	 3.0

	15
	-4.7
	-1.8







Above real ground with reflector

The reflector does make a significant difference.

Next, Steve Finch, AIØW, demonstrated HamCalc, a group of DOS programs to calculate many ham radio calculations, to determine what matching network will transform the resistance and impedance of a 30 foot vertical at 7.1 mhz.   The antenna is elevated 10 feet with four radials slopping from the antenna at 10 feet to the 1 foot above the ground.  The radials are at 90 degrees to each other. By the way, 4NEC2 also has a matching design function.

Using 4NEC2 or EZNEC 5+ (an antenna modeling program - $90), the impedance at the feed is 25 ohms –j 40 ohms reactance.  Given this data, one HamCalc program will give the inductance and capacitance for an L, T, or Pi network to match this feed impedance to 50 ohms and no reactance.  Once transformed, a 50 ohm coax can be used with little or no SWR on the coax.

Next, Steve opened TW3, a transmission line modeling program, and demonstrated the effect of using a transmission line without any matching at the antenna feed point.  For his model, he used Belden, R-213, 50 ohm coax.  Since the feed point of the antenna has reactance, the coax will “transform” to a different impedance depending on frequency and length of coax.  

The antenna with out matching has a feed point impedance of 25 ohms resistance –40j ohms of reactance.  The coax “transformed” this impedance to 62.5 ohms resistance and +10.2j ohms reactance.  Notice the difference between the antenna impedance and the impedance at the rig end of the coax.  

	Location of measurement
	R, ohms - resistance
	jX, ohms – reactance

	At antenna
	25.0
	-40.0

	At rig end of coax, R-213
	62.5
	+10.2






Transformation of Impedance by Coax

One ham asked:  “Is it better to match at the antenna or at the other end of the coax?”  From a matching perspective, it makes no difference.  However, from a practical perspective, it could make a BIG difference.

If you match at the antenna, the SWR on the coax will be 1:1 or very close.  There will be no additional coax losses due to SWR.  However, if you match at the other end of the coax, the coax will have an SWR due to the mismatch at the antenna.  Depending on the frequency and antenna, this mismatch could result in an SWR of 10 or greater.  In one case discussed, the SWR was over 40:1 resulting in several db of loss  the coax. These losses create heat and could damage or destroy the coax depending on the power of the transmitter.  By matching at the antenna, you eliminate and coax losses and subsequently and damage to the coax.

TW3B also helps to determine if the impedance at the input to an antenna tuner is within the range of the tuner being able to match to the 50 ohm input of the rig.

Neither of these programs are difficult to use and most of the hams in attendance wanted to download the programs and do their own experimenting.  This is good antenna work to do on cold winter days and nights – all inside and on their computer.

The programs are free and can be downloaded at:

4NEC2

http://home.ict.nl/~arivoors/
HamCalc
http://www.cq-amateur-radio.com/HamCalcem.html
TW3B  
 http://www.arrl.org/notes/9043/tw3b.zip
