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Next Meeting:
Tuesday, May 2, 6:00pm.
At Bullock’s BBQ

Program: Building Simple Wire
Antennas

By: Dee Ramm, KU4GC
 
With a tight budget, ham radio can
present a real challenge.  One of
the few areas in which a ham can
still  DIY is in building antennas. For the beginner, 
simple wire antennas are a good place to start.  I 
started down this path in 1997 and have some actual 
experience to relate and am still using some of these 
antennas today.  I will begin with the simple dipole - 
an essentially single band antenna. Doing that right 
covers all of the basics. Going for more than one band
might then be solved by putting up multiple dipoles. 

This leads naturally to the fan dipole. There you 
cover multiple band with one feed line.  I will 
emphasize practical issues and simple solutions. 
There are two prerequisites.  You do have to have 
some trees and a bit of real estate.
73, Dee, KU4GC

President’s Corner 
There are a couple of things that I want to bring to I 
know most of you are thinking about your Field Day 
preparations. (If not, why aren’t you?)  What you also
need to have in mind is the upcoming annual DFMA 
elections, which will be in August. Despite my 
repeated urgings, most of you have never attended a 
DFMA Board meeting. Just the word “meeting” may 
make you want to cringe. I understand completely, 
because often at least a portion of most meetings are 
a complete waste of time. They are also, however, 
often the best way to find out what’s going on, see 
how an organization works, and see what is expected 
of the defined roles.

In lieu of your attending, I’m going to try to explain 
what is expected of Board officers. All are expected to
attend Board meetings and Club/membership 
meetings whenever possible. If one can’t make it, one 
should write to the President and explain that they 
can’t make it, to avoid anyone waiting for you 
unnecessarily. Board members should read minutes 
ahead of the Board meeting, if available.  

The President sets the agenda for and 
facilitates all meetings. It’s a balance of 
trying to make meetings as efficient as 
possible while taking the time to get 
things done. The President is also 
expected to write the President’s Corner 
in enough time to be published in the 
monthly DFMA newsletter, the Link. This 
is what I enjoy most about this role! I am 
not running for President this year, so this
office will be open. Throw your hat in the 
ring!

The Vice President ensures that all Club meetings 
have a program. Ideally, Board members submit 
ideas or, even better, specific speakers who have 
agreed to speak, to the VP. Realistically, the VP needs 
to come up with some ideas for programs, too, but 
the Board tries to help as much as we can. You, too, 
can suggest ideas! The VP needs to coordinate such 
that we have a program each month and two people 
aren’t planning to give programs at the same time. 

The Treasurer is responsible for all of the DFMA’s 
money. Dues have to be collected from members. 
Members get reimbursed for expenses. mBills to 
utilities companies have to be paid. The Treasurer 
should file to get reimbursed for any sales tax paid 
and the postcard to the IRS reaffirming our 501(c)3 
status should be submitted yearly.

The Secretary takes the minutes and makes them 
available for the rest of the Board to read and 
approve them before each Board meeting.

The Repeater Manager is responsible for every aspect
of all of our repeaters and Charlie, NC4CD has been in
this role for the majority of the club’s history.

Every year we have two At-Large members elected to
the Board for 2-year terms. They participate in Board
meetings and share their wisdom. That’s pretty much
it, so it’s a fantastic way to get involved without a lot 
of responsibility.

We also have a couple of appointed positions. One is 
the Hamfest Chair and Paul, N2XZF, was appointed at 
the last Board meeting to Assistant Repeater 
Manager. Yay, Paul!

For the elected positions, anyone can run even if the 
incumbent has decided to run again.  There’s nothing 
wrong with having contested elections, so, if you’re 
interested, give it a shot. Or, if you haven’t decided to 
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play “fly on a wall” at one of our Board meetings yet, 
join us in the next couple months and see what it’s 
like. We won’t swat you. Sometimes we’re even 
funny.

73, Lenore, KF4PAB
DFMA President

RARSfest – A Big Succe$$
RARSfest 2023, held on Saturday, April 8, in the Jim 
Graham Building at the NC State Fairgrounds is over 
and seems to have been a great success, especially for
the DFMA!  Several club members were there to sell 
things that had been donated to the DFMA. Much

 credit goes to Wilson, W4BOH, and Paul, N2XZF who 
had the most sales.  I, KU4GC, also sold many odds 
and ends left over from previous hamfests.  Peter 
Lamb, KM4DNU also assisted.   Most of us  stayed at 
the tables for most of the time from 8am to 3pm with 
short breaks.  We also hauled “tons” of stuff there 
Friday night and brought the unsold items back home
afterwards.  

Wilson netted $832, selling $498 of that the night 
before when we delivered the stuff.  (A lot of bargain 
hunters have learned to show up at hamfests before 
they officially open.) Paul netted $642 and I netted 

$63.  This provided a total of $1537 for the DFMA 
treasury.  So thanks to the efforts of these people and 
others who helped load and unload stuff. Also, special
thanks to John, KX4P, who organized the advance 
rental of the tables and the purchase of the tickets.

Many of the things that were sold came from the 
Estate of Rhett George, KE4HIH and Joanna George, 
KE4QOZ.  Many thanks to their son Charles George, 
KE4HII who met with us and helped haul stuff at the
old homestead on Scarlett's Ridge.

Another, contiguous table was shared by Dave, 
NA4VY and Bill, N8BR as well as KX4P.  They also 
seemed successful in selling some of their surplus.  
And, of course, we had many visitors from fellow 
club members and old friends.  I remember Herman,
N4CH (one of DFMA’s founders and current 
member); Pam, KO4YAR; Bob, W4FK; Laurie, 
N1YXU; Bruce, N1LN; Joseph, KG4JGJ; Clint, KJ4UZU, 
Butch, NC4CX; and Chris, K4OGP.  I know I’ve 

forgotten some of you: sorry, but I wasn’t keeping 
notes.  Meeting people is one of the real fun parts of a 
hamfest!  If you missed this year, plan to come next 
year.
73, Dee, KU4GC

Tick-Tock, Tick-Tock, Tick-Tock 
– One Day to Go
After May 3, 2023, one day after our coming meeting, 
you are responsible for RF Safety Evaluations for all 
of your antennas.  This started almost three years ago
for new antennas.  There was a provision giving extra
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Wilson, W4BOH, ready for a sale.

Paul, N2XZF serving the DFMA
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time for preexisting antennas.  That grace period has 
now expired.  The DFMA has had two programs 
dealing with these evaluations.  The first and most 
complete program was offered by Chuck Till, K4RGN 
in September  of 2021.  
https://archive.org/details/2021-09-07-19-00-21
 I offered a program on quick and dirty, practical 
methods that should work in most cases in July of last
year. https://archive.org/details/dfma-2022-07-19/
ku4gc-easy-rf-safety.webm
The current issue of QST also has an article covering  
this.
73, Dee, KU4GC

Antennas for Everyone
- Max, KO4TV, sk (From the February 1999 
DFMA Link)
(Below is a copy of Max’s last article on building 
antennas. Thanks again to Max!  - Dee, KU4GC, editor)

More on Vertical Antennas
The vertical is probably the most misunderstood and 
maligned antenna in common use, but most of the 
criticism is due to improper use and design, 
especially of the ground system. It has even been 
described as an antenna that “Radiates equally poorly
in all directions”, yet there are thousands in use, both 
by Hams and commercial users, so it must have some 
redeeming virtues.

Indeed it has! It can be one of the best DX antennas 
available, due to the inherent low radiation angle, 
when used with a proper ground system. But, as 
Shakespeare Said, “Aye, there's the rub!”. The 
accepted criteria for a ground system, unfortunately, 
goes back to the mid 1930's, with a very 
comprehensive study of ground systems conducted 
by three distinguished electrical engineers, Drs. 
Brown, Lewis and Epstein. They prepared an 
exhaustive paper which occupied 34 pages of the 
June, 1937 “Proceedings of the Institute of Radio 
Engineers”, which has been accepted as gospel ever 
since. (NOTE: Always question authority! It's the only
way progress ever occurs!).

Their recommendation of 120 bare buried quarter-
wave radials has been the standard in the HF and 
broadcast industry for over half a century; however, 
recent experiments by Archibald Doty, John Frey, 
Harry Mills and Jerry Sevick have raised grave doubts
about the accuracy of Brown, Lewis and Epstein’s 
work. The original experiments were based only on 
BURIED BARE radials, with little or no consideration 
given to the possibility of above-ground or insulated 
radials. In fact, the real purpose of ground radials has 

only recently been recognized.  “THE GROUND 
SYSTEM MUST EFFICIENTLY COLLECT THE ‘RETURN
CURRENTS’ FROM THE ANTENNA”. When RF energy 
is fed to a vertical antenna, displacement currents 
flow from the antenna through Surrounding space 
and toward the earth below. To complete the circuit,
these currents must be collected from or near the 
earth, and returned to the feed point of the antenna. 
Since normal earth has considerable resistance, 
buried radials do not do a very efficient job of 
collecting and returning these currents. Thus, the 
ground resistance is high, and accounts for much of 
the loss in a vertical antenna System.

Experiments conducted by Doty, Frey, Mills and 
Sevick reveal that an elevated ground radial system is
much more efficient, a network of INSULATED wires 
laid directly on the ground is next, and a system of 
insulated wires buried an inch or less below the 
Surface comes in a close third.
Experiments by Jerry Sevick indicate that .2 
wavelength radials perform as well as the 
traditional.25 wavelength radials, and almost as good
as .4 wavelength radials. The absolute minimum 
number of radials is four, with notable improvement 
up to about 20 or 25, at which the point of 
diminishing returns is reached.  In fact, when Dr. 
Brown was questioned a few years ago about the 
“magic number” of 120 radials, he shrugged his 
shoulders and answered, “We had originally intended
to lay 100 radials, but the wire stretched, and the 
farmer who was plowing the wire in for us asked 
what to do with the additional wire. We told him to 
go ahead and plow it in, too!” So much for accurate 
scientific data on the need for 120 radials!

Bottom line: If you plan to install a vertical antenna, 
put in a ground radial system of up to 20 radials, each
.2 wavelengths long at the lowest operating 
frequency, using insulated wire either laid directly on
the ground, or buried no more than one inch deep. 
Wire size seems to make little difference, with wires 
as small as #26 proving highly effective. This should 
yield an antenna with a feed point resistance of 10 
ohms or so at resonance. This can be matched to 50 
Ohm coax with a 4:1 balun for reasonable efficiency, 
or, for exact matching, an L-Network tuner can be 
used. For use on 80 or 160 meters, it will probably be
necessary to add some top loading, to effectively 
increase height. This is easily accomplished by using 
conductive guy wires from the top of the antenna 
part Way down, installing egg insulators and using 
non-conductive rope for the balance of the guys.

Please resist the temptation to use a loading coil at 
the base. It will greatly reduce the efficiency, as most 
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of the current radiation comes from the lower 
portion of the antenna, and we need to make the 
lower end of the antenna as long as possible.

The vertical does have its faults, one of which is lack 
of directivity, the other increased susceptibility to 
noise, but, after all, everything in life is a 
compromise. Where we get a little, we also lose a 
little, but for a low-profile antenna that takes up little 
real estate, and can be matched with a transmatch for
any frequency above its basic design, it's hard to 
beat!

73 & Keep Experimenting, Max KO4TV

Durham FM Association (DFMA)
Board Meeting Minutes 2/21/2023 – Pending

Durham FM Association (DFMA)
Club Meeting Minutes 3/7/2023 – Pending

Durham FM Association (DFMA)
Board Meeting Minutes 3/21/2023 – Pending

Durham FM Association (DFMA)
Club Meeting Minutes 4/4/2023 – notes by KU4GC
Location: Bullock’s BBQ, and Live Streaming 

Attending 
(In Person): Jack, KM4MBG; Dee, KU4GC; Lenore, 
KF4PAB; Paul, N2XZF; Pat, KO4QLU; Bob, W4FK; 
Dave, NA4VY; Dave, W4SAR; Karen,KD4YJZ; Henry, 
WB4ROI; Van, N4ERM; Charlie, NC4CD; Mark, AJ2X; 
Sam, KJ4VWG; Chris, KY4OU; Jay, K4AAI; Keith, 
KQ4CXO; Sidney, W4QWM & Sandy; Vance, KV4P & 
Ray; Chris KE7GZ; Joseph, KG4JGJ
(Live Stream check ins): Bob, K4VO; JR, N4JQR

A total of 25 attended, 23 of them  hams.

President - Lenore, KF4PAB called the meeting to 
order at 7:00pm.  

Lenore reported that, sadly, Angela nee Bullock, the 
cashier we’ve dealt with most frequently in the last 
10 or so years, had passed away.  The meeting got 
underway with the normal round of self-
introductions.  Joseph, KG4JGJ, first time attendee, 
gave a little of his background.

REPORTS

Vice President – Bob, W4FK had no report; he has 
been away in Florida.

Treasurer – Jack, KM4MBG reported that we have 
been earning interest from our new CD.

Secretary  – Pam, KO4YAR was not able to attend.

Repeater Manager – Charlie, NC4CD that everything 
is working and that the radio link between the 225 
and 450 repeaters is being worked on.

Field Day Coordinator & VE  Liaison - Dave, 
W4SAR. Reported that the next VE session will be on 
June 10 at the Efland Bahai Center.  

Planning is in progress for Field Day.  The format will 
likely be that the main operation will again be a 
“home station”  (6 Delta) at Wilson’s (W4BOH) QTH, 
allowing commercial power and use of pre-existing 
antennas.  People who can’t or don’t want to work at 
the main site can again work from home and 
contribute toward a club score.

Announcement:
Dee, KU4GC, reminded people that RARSfest was on 
Saturday and that DFMA and OCRA members would 
have four adjacent tables.  Come and visit and buy 
stuff!

Door Prizes:
Paul, N2XZF won a set of 1/4” hex drill/drive 
extenders.  Lenore, KF4PAB won a donated flashlight 
with solar and hand-crank charging.  Karen, KD4YJZ 
won a “DFMA” flashlight.  Vance, KV4P won one from 
the set of donated ARRL books.

PROGRAM
Charlie (NC4CD) presented the program  
“Introduction to the Cell Phone System.”  
Charlie noted that the day before was the 50th 
anniversary of the first cellphone call.  He recalled the
earlier days when mobile phones existed but 
frequencies limited them to only a few simultaneous 
calls in a whole city.  The idea of a cell was to use 
available frequencies in a smaller area called a cell 
and then to be able to simultaneously use the same 
set of frequencies in another cell somewhat removed 
from the first cell. As demand for cell phones 
increased, the size of the cells decreased allowing for 
more cells for a particular service area.  The 
bandwidth supported increased with each generation
(G) so that now you can watch videos etc. on your 
phone.  This required moving the phone service to 
higher frequencies.  Because of feed line losses in the 
Gigahertz range, the transceivers have had to move 
from the bottom of the cell towers to the top.  
(Charlie had a piece of  Heliax coax almost as thick as 
your wrist.) He also explained some of the other 
factors involved such as the flow of information 
between towers and the consolidation of the industry
to AT&T, T-Mobile, and Verizon.
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After thanking Charlies for his excellent presentation,
Lenore (KF4PAB) adjourned the meeting at about
8:30pm

Buy – Sell – Trade
The following equipment was donated to OCRA and 
Wilson, W4BOH is overseeing its disposition.  
Heathkit SB-300-Simple but very effective ham band
receiver.  Amazing condition, $150.
Kenwood TS-850-Solid state transceiver, the K3 of 
the 90s.  Recently tested, GREAT receiver, HI-FI 
analog audio and excellent filters, with speaker and 
PS, $700.
Hallicrafters SX-99-Vintage Receiver, works but 
needs love.  Easy to work on.  $50.

Please contact Wilson, W4BOH by email:
infomet@embarqmail.com
if interested or to get more info.

DOWN-SIZING SALE of RADIO & TEST EQUIPMENT
A DFMA member is down-sizing to a location that 
does not allow antennas for a ham station.  The items
on the right are for sale at very reasonable prices.   
Email nc4cd@earthlink.net if you are interested in 
buying any of these items before they go on ebay.
Email nc4cd@earthlink.net if you are interested in 
buying any of these items before they go on ebay.
-----------------------------------------------
Do you have something that you need or 
something you want to get rid of? There’s this spot 
in The Link set aside just for you. Just email the 
appropriate info to ku4gc@amsat.org and it will be 
included with the next issue. Make sure to include 
contact info and feel free to include a picture (that is
yours – please no copyrighted stuff from the web).
73, Dee, KU4GC

Web Site: dfma.org
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73 - Dee, KU4GC, Editor
Lenore, KF4PAB, Proofreader

Send copy to ku4gc@amsat.org
Deadline: one week before the Club Meeting

(Images and copy: KU4GC or as credited)
© Copyright 2023 Durham FM Association, Inc.

------------------------------
New DFMA Mailing Address

 The DFMA has a new mailing address. Please
address any mail you have for the club to:

Durham FM Association
9169 W State St #644
Garden City ID 83714

Upcoming Events (dfma.org for details)
5/02 DFMA Meeting, Bullock's BBQ, 6pm
5/08  OCRA Meeting, Efland Baha’i Center, 7:30pm
5/16  DFMA Board Meeting, virtual, 7pm
6/06 DFMA Meeting, Bullock's BBQ, 6pm
6/24-6/25 Field Day 2023

Sale Items
Collins KWM-2  HF Transceiver
Drake TR4-C  HF Transceiver
Drake T4XC Transmitter
Drake R4C Receiver
Drake MS-4 Speakers w/ AC-4 Power Supplies  - 3 each
Corsair CX750M Power Supply Upgrade for Drake AC4
Ameritron AL-811 Amplifier
LDG  AT-1000 Pro II Auto-tuner
MFJ-998 Intellituner
Drake TV-3300-LP Model 1608 Low Pass Filter
Eagle One HF Vertical Antenna
Bird 612 Termaline Wattmeter    80 Watt   30-500 MHz.
Bird 6156 Termaline Wattmeter  150 Watt  25-512 MHz.
Telewave 44AP Thruline Wattmeter   w/Case
Telewave 44L1P Thruline Wattmeter   w/Case
Tektronix TBS 1052B Digital Oscilloscope
Tektronix 2430 Digial Oscilloscope
Almost All Digital Electronics DFD4 Frequency Counter
Almost All Digital Electronics Precision Freq. Reference
Heathkit Sine-Square Audio Generator IG-18
Heathkit Sine-Square Audio Generator IG-5218
Heathkit Sine-Square Audio Generator IG-5218
Heathkit FET/Transistor Testert  IT-121
Heathkit Transistor Tester  IT-18
Heathkit Voltmeter  IM-17
Heathkit Antenna Noise Bridge  HD-1422
B&K Model 707 Tube Tester
YouKits FG-01 Antenna Analyzer   1-60 MHz.
ECG   AM-30  Analog Multi-meter
Extech Digital Multi-meter
Micronta Clamp-On AC V-A Meter
Comtek COM-L1-11140 Line Isolator
Hamtronics 2M Receiver Preamp
Icom IC-V82 2M HT
Icom IC-U82 440 MHz HT
Ten-Tec 2591 2M HT
Email nc4cd@earthlink.net

ku4gc@amsat.org

