w LINK

Next Meeting:

Tuesday, March 7, 6:00pm.
At Bullock’s BBQ

Program: Introduction to APRS
By: Sam Tannous, KJ4VWG

Automatic Packet Reporting
System (APRS) is an amateur
radio-based system for real time
digital communications of
information of immediate value in
the local area. Data can include
object GPS coordinates, weather
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with some reassurance, since they could
watch to make sure I always got to my
destination. [ know what you’re thinking..
What child always wants her parents to
know where she is? I only “forgot” to turn
on my radio on purpose...occasionally.
Don’t tell my Dad!

In 2017, Jack(KM4MBG) and I went to
Greenville, SC to see the solar eclipse.
Wow! That was more spectacular than I
ever dreamed it would be. So was the
traffic afterwards. We were almost at a
standstill and realized we weren’t that far
from Asheville. Despite the fact that we
had both planned to be at work the next

station telemetry, email, SMS, text

day, we thought we would take a break

messages, announcements,

queries, and other telemetry. APRS data can be
displayed on a map, which can show stations, objects,
tracks of moving objects, weather stations, search
and rescue data, and direction finding data.

Sam is a long time DFMA member and helps maintain
the local APRS support
infrastructure.

President’s Corner

[ hope you will join us at the next DFMA meeting for
Sam (KG4VWG)'’s talk on APRS, because I think it’s a
very useful and fun niche of amateur radio. I'm sure
Sam will talk about the technical aspects of how it
works, what you can do with it, and what hardware
you need, but I can relate some of my experiences
using it. I started using it shortly after I started
driving, in 2001 and [ would rather not drive without
it.

Why? Well, | have a terrible sense of direction. If
given the opportunity and the choice of turning left
or right, I will make the wrong choice. This is
particularly true when reversing directions in order
to go home. Back in 2001, there were no
smartphones with GPSs in them. No nice lady’s voice
emanated from your phone, telling you how to get
home. When I got APRS working in my van, that
meant that my track would display on the
https://aprs.fi website and then I could call my
parents to find out how to get back from whichever
neighboring state in which I found myself. Well, [
didn’t actually make it all the way to Virginia after
meeting friends for dinner one night, but I sure
thought [ was going to. It also provided my parents

from the traffic jam and have dinner there before
heading back. We had just gotten engaged the month
before, so we had an absolutely lovely, romantic
evening at Strada, an [talian restaurant, downtown.
When we got back on the road, we discovered that
many people had managed to get themselves into
accidents on all the highways in between Asheville
and home in the meantime. We had taken an exit off
US 70 E and were still very much stopped in traffic,
when we received a message from Tanner Lovelace
(KB4ATYE) on APRS! He and Janell (KI4BZG) were
also stuck in traffic. It was so good to hear from
someone we knew in the wee hours of the morning.
Tanner told us that there was a major accident at
Black Mountain and they had gotten hotel
reservations at a hotel near them. That gave us the
idea that maybe we should consider making some
calls along those lines, because the traffic situation
was not getting any better. We thought that the
chances of finding a hotel where we could park my
van with a vacant wheelchair accessible room were
next to nil. ...but we were in luck! After a couple of
calls we found the hotel of our dreams in the perfect
location. It was so perfect that, the following spring,
we spent 2 weeks there on our honeymoon. If it
hadn’t been for a friendly short text-based message
that appeared on our mobile rig, we might still be
stuck in traffic to this day.

73, Lenore, KF4PAB
DFMA President
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No DurHamFest 2023

In last Month's Link, in meetings and on the email
reflector, it was asked if you would be able to help
with DurHamFest this year. The response was
underwhelming. There were a number of people
who made it clear they were willing to help out. My
thanks to those! But there seemed very little
enthusiasm in general. Not one person came to me
and said "This will be great!" or "l am so looking
forward to DurHamFest." Of course there were
other considerations. The course of COVID 19 is still
uncertain and things could get worse rather than
better. The cost of the proposed venue had also

not been finally settled and could have come out too
high. Our two most faithful vendors, AC/DC
Electronics and DB] Radio have also shut down, But I
suspect alternatives could haven been found. Again,
the enthusiasm and energy didn't seem to be there.

So at the last DFMA Board meeting, after
considerable discussion, it was unanimously voted to
not hold DurHamFest this spring. The future is up to
you! Keep your eyes and ears open for potential
venues and, if you're willing to provide some
leadership, volunteer to be Hamfest Chair for next
year.

73, Dee, KU4GC

RARSfest Club Tables

OCRA and the DFMA will have a combined four tables
at RARSfest this year. These were reserved on the
basis of expressed needs by several members. We
will be able to use some help in staffing these. Most
of the proceeds from these table will go to the clubs.

RARSfest is our largest local hamfest and his usually
very worthwhile. The RARSfest costs break down as
follows:

Individual Tickets

$10 pre-registration (Payment must be received by
April 1, 2023).

$12 Any tickets purchased after April 1 and at the
door.

8 ft. table w/2 chairs (does not include admission}
$23 each with pre-registration through April 1. $27
each after April 1.

Go to the RARSfest website to buy advance
discounted tickets. https://www.rarsfest.org/

73, Dee, KU4GC

Larry Stowell, K1ZW, sk

Just before our last club meeting, we heard that Larry
had passed away and we announced that at the
meeting. We have still not seen any additional
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information. Larry and his wife Kathleen (KA2SBC)
were long-time DFMA members. However, Larry
hardly ever attended meetings, so many of you
probably never met him. Attached is a picture of
Larry tailgating at a recent DurHamFest. Our
condolences to Kathleen and family.

Larry Stowell, KIZW, s

Max Bloodworth, KO4TV, sk

August 12, 1933 - February 18, 2023

Glenn Max Bloodworth, 89, passed away on Saturday,
February 18, 2023. He was born in York County,
South Carolina, to the late Glenn Memory Bloodworth
and Mary Emily Dendy Bloodworth. He retired as the
Chief Radio Engineer for the North Carolina Highway
Patrol. He was active in amateur radio and had an
amateur extra ticket. In addition to his parents, he is
preceded in death by his wife of over 50 years, Ruth
Bloodworth (KE4DRI) and his sister, Mary Hodge. He
is survived by his children, Linda Bloodworth and
Michael Bloodworth (Valerie); sister, Etta Marie
Presley; grandsons, William Bloodworth and Bryan
Bloodworth (Beth) and great-grandson, Blake
Bloodworth. He did not want a service.

Max and Ruth were long time members of the DFMA
until he moved to Archer Lodge (south of Wendell in
northern Johnston County). They and their daughter,
Linda were regular meeting attendees. Max was
particularly active in encouraging antenna building
projects. I still have a J-Pole antenna that I received


https://www.rarsfest.org/
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at one of my first DFMA meetings. Over the years he
did several programs and also wrote a series of
articles on amateur radio antennas for The Link.
(You'll find a reprint of one in this edition.) He even
built his own screwdriver antenna for mobile HF use
from scratch.

In later years I sometimes saw him at JARSfest in
Benson. There [ bought several of his cleverly
designed J-pole antennas made with stainless steel
whips and parts of power strips as spacers. One of
these is still on the bumper of Lenore’s (KF4PAB) old
van. The other is sitting behind me right now as my
indoor VHF, UHF antenna. Max was a very
interesting person to talk to and very knowledgeable.
He has been missed by the DFMA for some time and,
I'm sure, by others lucky enough to get to know him.
(Portions of the article were taken from or based on
the website of Strickland Funeral Home & Crematory,
211 W. Third St., Wendell, NC)

73, Dee, KU4GC

Carrington Events

Banks Anderson - W40OFZ

Earth return telegraph lines were by the
middle of the 19th century paralleling
almost every rail line. These were
single wire. The telegraph address for

the Holt textile-mill in Haw River, NC _ 175
was the rail station of Alamance Shops, ‘2
now Burlington. Several locomotives on v 150
single tracks required accurate 3
communication of times and locations. & 125
The station operators interpreting relay 2
clicks also served as commercial X
message clerks and as town clock [ 100
setters. Batteries powered these o
telegraph stations with large and deep o 75
ground plates cabled to their cathodes.

50

In 1859 an operator in Boston told his

fellow operator in Portland, Maine that

they should just disconnect their

batteries and communicate with “aurora

power”. It was an unprecedented

request, but he was not irresponsible.

Their power had been wildly fluctuating

but now with both batteries

disconnected it was for some hours

more stable. The date was September 2,

1859. A day earlier at noon a wealthy

“amateur” astronomer while charting sunspots on a
projected sun’s disc had noted two kidney shaped,
very bright, highly unusual spots. While calling for
another witness at his home in Surrey, UK, Richard
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Carrington was disappointed to find that within
minutes, the bright spots were fading. Amazingly he
and Richard Hodgson had independently witnessed
the most magnificent solar flare and coronal mass
ejection event ever recorded. Eighteen hours later a
monster geomagnetic storm hit earth. Telegraph
keys sparked. Its fast travel might have been
accelerated by an earlier flare on August 29th
clearing a path. Carrington had resigned his
appointment as a University of Durham astronomer
seven years earlier. He was a self-funded sunspot
expert. Severe geomagnetic storms are now often
called “Carrington Events”.

Ultraviolet and x-rays from the sun ionize our
atmosphere. Earth’s magnetic field protects and
diverts to the poles incoming ionic bombardments
producing the aurora borealis and aurora australis. A
Carrington Event is destructive. In mid March of
1989 the power grid of Ontario Canada was knocked
out for nine hours. HF radio signals became
unreadable. These events are related to the eleven-
year sun-spot cycle.

ISES Solar Cycle F10.7cm Radio Flux Progression
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See the NOAA plot abovr for a reading of our current
activity. Carrington’s event occurred a few months
before the maximum of 1860. The likelihood of
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coronal mass ejections from the sun would seem to
be peaking about now. This is our third solar cycle
since Ontario went dark. Do you have a good ground
system for your idle antennas?

My “New” Antenna

Well, not really new, just newly appreciated. Some
will remember there’s a low wire across my
backyard, just behind the house. Some may even
remember that it was used for the last couple of Field
Days. I'm calling it new because it's newly
appreciated. When I first got on from the Land of
Magic (LOM), I pulled a wire across the little
backyard, with one end dropping down into a
window. It served for several years, partly because I
didn’t have a lot of time for hamming and spent much
of what time was available building and repairing.
Eventually, I got more time and more interest and
decided to get more serious, by putting up a triband
beam, with a tower bracketed off my chimney. That
worked fine on 20, 15, and 10 meters, but didn’t help
the lower bands. Eventually Dan, KR4UB, took pity on
me and offered to help put up an 80 meter horizontal
loop, like his. That we did, with good results! Not long
after that, Steve, W4AHL, volunteered to help me
raise a 160 meter antenna, since 160 was producing
some long range contacts. With his analysis, using
EZNEC, I built a nice top loaded vertical and soon
worked Australia and lots of other far away places.
It's a good 80 meter antenna too, but that’s another
story.

Anyhow, in the excitement of all that antenna work,
the old end fed wire was lost in the shuffle and was
coiled up under the deck for a while. But then, there
was lots of talk about off center fed antennas,
including reports from Son Peter, of how well they
worked, on all bands. Naturally that raised my
curiosity and stirred the creative juices enough to
actually do something. Working with the loop and the
160 meter vertical had gotten me interested in
parallel wire transmission line, so that slid into the
thinking about the backyard dipole. Trouble was, the
yard is only 90 feet across, from tree to tree. What to
do, since I certainly wanted the antenna to work on
80 meters? While reading about doublets and
shortened dipoles, I picked up on the idea of letting
the ends of a dipole droop down, shortening the flat
top part. You may recognize that droop as similar to
the folded back ends of Moxon beam elements! So
what to do? I threw all the ingredients into the pot
and made an off center fed dipole with drooping
ends, fed with 450 Ohm window line. I could have
made real open wire line, but was too lazy. Wanting
80 meter CW put me at 130 feet, meaning each end
had to droop about 20 feet. I don’t think it droops
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that much, so maybe I have only 120 feet, total, with
15 foot droops.

Since I had other antennas, all “better” than the
drooper, it was never used for anything serious, until
Field day came along. Even then, it was not the only
antenna available to the garage setup and I never
looked into how well it worked for Field Day
contacts.

BUT THEN I found myself less able to go to the LOM
and started thinking about The Drooper. I'm
generally suspicious of any antenna, especially if
advertised in QST, that has a name. The names are
usually grandiose, like Moonraker, Wonder Pole, and
such and their performance seems anti correlated
with the grandiosity of their names. Anyhow,
Drooper is a catchy name and, if I get ambitious, I can
make it longer and upgrade it to The Sooper Drooper.
Eventually I did bring a rig upstairs, mostly to talk to
my brother (N4ROT, Rotten Old Tarheel) and his pals
from his Airstream club. They meet daily, to discuss
what they have eaten since the last time they were on
(Have Another Meal) and their various health issues.
They even talk about the health issues of friends and
relatives. I don’t have many health issues and rarely
eat anything worth describing, so I interject some
talk about antennas, DX, and other subjects germane
to hamming. With the feedline of The Drooper
hanging right behind our little back deck, almost
inline with the window by my desk, it wasn’t a big
deal to pull it in the window and connect it to a little
(300 W) MFJ tuner. The tuner includes a BALUN, for
feeding balanced lines, so that worked out well and I
get good reports all the way out to the western part
of our state.

AND THEN along comes the NCQP, NC QSO Party. You
did get on to represent us, didn’t you? Still unable to
get down to the LOM for serious operation, I decided
to get in the QP with The Drooper. I was able to get a
few hours on the air and made about 310 contacts.
Thus the surprise. | worked almost entirely
“running,” or at least “walking,” calling CQ
continually, until I got answers. Things started with a
bang, knocking off about a dozen contacts all over the
eastern part of the country on 40 meters. Imagine my
surprise when I looked down at my rig and saw that
it was set to put out 12 WATTS! Then I raised my
output to 90W and kept at it. When I had exhausted
most of the available contacts on 40 meters, | went
over to 20, not expecting a lot, BUT Boy Howdy, I got
more calls than [ was getting on 40, including one
European and all the west coast states! Montana was
a pleasant surprise too. Then I dropped down to 80
meters for the last hour of the QP, 1900-2000, with
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similar good results. What a hoot. I got lots of calls,
sometimes 3-4 at once (mini pileup).

That was great, but adjusting the tuner for each band
was a little tedious and, with 15, 12, and 10 meters
opening, [ knew I'd be wasting a lot of time twiddling
tuner knobs. Then my RAM kicked in and I got my
little LDG auto tuner from the LOM. It’s a coax only
thingy, so I started thinking about winding a BALUN,
to help it feed the window line. Nope, not needed. The
MF] includes a BALUN, so I just set it to feed the
balanced line, through its balun, in bypass mode,
meaning with no tuning elements in use, just into the
BALUN and out again to the window line.

And it works very well. I can tune up on all the bands
in a few seconds, at 1.0-1.5 to 1 SWR. In spite of all
the things against it, The Drooper works pretty well.
I've worked as far as Agalega Island, way out in the
Indian Ocean, past Madagascar, and down to Peru. |
have no illusion that it’s a pileup buster, but it's good
enough not to require a lot of repeats when working
stations coming in well above the noise.

So there you go. I finally did what I should have done
years ago and have been rewarded with several nice
contacts, two new countries, and some fun. Much
better than whining about not being able to get on
from the LOM! So be encouraged. You too can use
some very basic concepts and have lots of fun, while
spending very little of your beer money on Super
Duper Whizbangs or having to climb a tower.
Without trying for much on 80 meters, you could
have a nice antenna in about 70 feet of yard. Even
less if you employed some droop! Remember, if you
ain’t on the air you ain’t gonna make ANY contacts.
73 from the LOM, WL W4BOH

Antennas for Everyone

- Max, KO4TV, sk (From the October 1998
DFMA Link)
(Below is a copy of Max’s next article on building

antennas. More reprints of Max’s articles are planned
for a future edition of the Link. - Dee, KU4GC, editor)

The Vertical Antenna

Some wag recently stated that a vertical antenna was,
“One that radiates equally poorly in all directions”.
While this may be true of some verticals, it is not
necessarily true of all verticals. After all, virtually all
commercial broadcast stations use verticals, and they
are in the business to make money by covering the
largest possible market area with the available
licensed power.
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The vertical can be a very efficient antenna if
properly designed and constructed, and likewise, a
very poor antenna if not properly designed and
installed. Many Hams have made the mistake of
putting up a vertical carefully cut for the desired
frequency, driven an 8-foot ground rod at the base to
connect the co-ax shield, measured the SWR and
obtained a very good match to 50 ohms, patted
themselves on the back for having such a well-
matched antenna, and then spend fruitless days and
nights trying to make contacts. What went wrong??
Well, in the first place, a direct-fed vertical antenna
WITH AN ADEQUATE GROUND SYSTEM should not
have an impedance of anywhere near 50 ohms! It
should be more like 8 or 10 ohms! The additional 40
or so ohms is NOT effective radiation resistance, but
GROUND LOSS! To put it simply, most of your power
is being absorbed into the ground near the base of
the antenna; in other words, “warming worms”. If
you have ever had any experience with commercial
broadcast antennas, you will know that they have a
very extensive ground system, or counterpoise,
either buried a short distance underground, or even
suspended above ground, and extending at least a
quarter-wavelength from the base of the tower.

Some of the most comprehensive measurements and
experiments regarding ground systems were
conducted right here in North Carolina, just south of
Asheville, by a trio of Radio Engineers/Hams,
Archibald Doty, Harry Mills and John Frey. They
erected vertical antennas at various frequencies in a
large field, and tried numerous ground and
counterpoise systems, which were carefully
measured and documented. Their experiments
revealed that elevated counterpoises were much
more effective, wire for wire, than buried grounds,
although much less practical to erect. The absolute
minimum number of ground radials for any decent
performance was 4, spaced about 90 degrees apart.
The maximum number for top efficiency was about
300 radials! This number would be impractical for
most Hams, but is common in commercial broadcast
installations, where every watt of radiated power
counts.

Another surprise result of the experiments was that
buried bare wire was less efficient than insulated
wire! Seems that contact with actual earth was only
useful to a small degree, primarily for lightning
protection. So if you plan to erect a vertical, be sure
to provide at least 4 ground radials, each a quarter-
wavelength long, for each band of frequencies that
you intend to operate on. For odd multiples of
frequencies, Such as 40 meters and 15 meters, or 80
and 30 meters, a single set may be used efficiently,
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with each cut for a quarter-wavelength at the lowest

frequency. These radials may be laid side-by-side in a
shallow trench, provided they are insulated and kept
separate from each other.

If you are interested in working 80 or 160 meters
with a vertical, the physical height of the antenna
becomes somewhat unwieldy, and some form of
loading is required for proper resonance. While you
can use a base loading coil (which can also be used
for impedance matching), it is usually much more
efficient to provide some form of TOP LOADING. This
is easily accomplished by connecting 3 or 4 wires to
the top of the antenna, and using them for part of the
guying system. They should be terminated with
insulators, and a non-conductive rope used for the
balance of the guy. While the exact design and
measurements are beyond the scope of this article,
satisfactory designs can be found in most Amateur
Handbooks or antenna literature. One of my future
articles will contain a detailed description of a
vertical base antenna using a “cordless screwdriver”
to tune it from 40 to 160 meters. The antenna is
already in place at the KO4TV Antenna Farm (known
to the neighbors as “The Funny Farm”), but so far, the
radial system has not been installed and the proper
impedance matching system is yet to be designed and
built, so it will have to wait for me to get on the ball
and finish it.

Meanwhile, Happy Constructing and 73, Max KO4TV

Durham FM Association (DFMA)
Club Meeting Minutes 2/7/2023 - KO4YAR,
Secretary

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

Announcement: Larry Stowell, K1ZW passed away.

Attending:

Lenore (KF4PAB), Dee (KU4GC), Charlie (NC4CD),
Paul (N2XZF), Bob (KD8FQM), Mark

(KJ4NPF), Pat (KO4QLU), Will (KQ4CDN), Sam
(KJ4VWG), Wally (WA4UJM), Jack

(KM4MBG), Pam (KO4YAR), Chuck (KW4KZ), Keith
(KQ4CXU), Bob (W4FK), Chris (KY40U),

Chris (KE7GZ), Paul (N2XZF), Bob (KF4NTC), Renu
Annechiarico, Chuck (KW4KZ), Dave

(NA4VY), John Book, Lowell (KK4PH), Van (N4ERM),
Michael (AA4YH), Barry (K2IX), Shayne

Martin, Vance (KV4P), Ray Vagell, Jay (K4AAI)

A total of 29 attendees, all but 3 of them hams.

OFFICER REPORTS
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Vice President - Bob, W4FK

Bob asked if there would be any interest in Adopt-a-
highway for community service but there did not
seem to be enough interest.

Secretary - Pam
Nothing to report.

Treasurer - Jack

In order to take advantage of the recent increases in
interest rates, at our most recent (January) board
meeting, the Board instructed me to open a Term
Certificate (CD), so that's what I'll be working on this
month.

Repeater Manager - Charlie
All equipment is working fine.

Hamfest Chair - Dee

The National Guard Armory could possibly cost an
extra $1,000 for Police presence. If we proceed with
having the Hamfest it will be held Saturday of
Memorial Day weekend. Dee needs something in
writing saying what function you can do. If we do not
get enough response we may need to drop the
Hamfest for 2023.

We need a new Hamfest Chair. If you have any
interest in working with Dee it would be great to
have more than one person working on this task.

Door Prizes were awarded to three members.
Presentation - The Making of a Mobile Ham
Station by Chris Bindrim, KE7GZG.

Chris gave a presentation on creating a mobile ham
station with coverage from 1.8 - 1200 MHz. He
explained his choices and noted: "Everything is a
Compromise"

Check out the KE7GZ QRZ entry for some interesting
pictures.

Lenore adjourned the meeting at 8:00.

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:
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infomet@embargmail.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.

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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Upcoming Events (dfma.org for details)

3/07 DFMA Meeting, Bullock's BBQ, 6pm

3/13 OCRA Meeting, Efland Bahai Center, 7:30pm
3/21 DFMA Board Meeting, virtual, 7pm

4/04 DFMA Meeting, Bullock's BBQ, 6pm

4/09 RARSfest, State Fairgrounds, Raleigh 8am-3pm

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

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 1G-5218
Heathkit Sine-Square Audio Generator IG-5218
Heathkit FET/Transistor Testert 1T-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 ZM HT

Icom IC-U82 440 MHz HT

Ten-Tec 2591 2M HT

Email nc4cd@earthlink.net
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