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The UVARC Shack

Utah Valley Amateur Radio Club

Jeran Gardner KI7VMK, shows Braden Kelley KE7LEY, how to
install an Anderson Powerpole connector during the November DIY Night. They were two of almost a hundred participants and elmers who attended, to either demonstrate or
learn how to perform basic (soldering, heat shrinking, zip tying, etc.) and
advanced (connector installation, radio programming, antenna analysis,
etc.) skills that many either take for granted or have never attempted. With
the large number of recent licensees in our valley, it’s important that
these good folks learn a little self-sufficiency in their new craft.

In this issue of the UVARC Shack
Highlights and photos from the
November DIY night.
Brass Tacks explains ground
planes. The Amateur in You discusses the role of ham radio during emergencies.
Dear Annette answers a question
about what to do with the ground
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connection in back of your rig.
Discussion in Hot Tips on why
you should get a better antenna
and coax. DIY explains how to
make ladder line.
Please send your ideas, stories,
questions, gripes, and photos to
uvarcshack@gmail.com
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Club meetings
Recap

November 2019 Club Meeting
Just like last year, our DIY Night was almost standing-room-only in attendance, due to the
huge interest by members wanting to learn new skills, to advance their knowledge and exposure to amateur radio. Thanks to all who helped set up, elmer, or participate that night! (And
many thanks to Joe Costello WH6QV, our photographer, and Trevor Holyoak AG7GX, our livestream videographer!)
After the announcements, new and upgrade ham introduction, and the door prizes, we scrambled to get tables set up for soldering stations, laptops, analyzers, crimpers, connectors, batteries, heat guns, and antenna sections. It was unfortunate that a few had to leave because of
the noisy crowd, for which we understand and apologize. For the remaining crowd, we had a lot of fun!
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Club meetings
Recap, continued

Aubrey K7GUM is the MC,
kicking off our meeting

Wendy KW3NDY, announcing
the Utah Valley Hamfest 2020
Dan N7XDL introduces the Murray Amateur Radio Club,
several of whose members were in attendance; UVARC invites other clubs to introduce themselves in our meetings
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Club meetings
Recap, continued

We try and take time to stand and welcome
new hams into the club and into the craft,
and this month we had no shortage of them
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Club meetings
Recap, continued

Nearly every seat was taken, as the door prizes concluded and the
DIY Night was about to get under way

Craig N1HI wins the ARRL membership
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Harry AA1HE wins the grand prize

Events
Upcoming happenings

Utah Valley Hamfest 2020
The Utah Valley Hamfest 2020 is looming around the corner. It’s an ARRL State Convention
and a gathering of amateur radio enthusiasts from Utah and surrounding states. The Utah Valley Hamfest 2020, sponsored by the Utah Valley Amateur Radio Club, will be held on Friday
May 8 and Saturday May 9, in the Sorensen Center of Utah Valley University (UVU), 800 W University Pkwy in Orem. Entry fee is $30, or $40 per family (there is an Early Bird discount). The
purpose of a hamfest is to host seminars, breakouts, demonstrations, keynote speakers, vendors, small activities (build-it, fox hunt, HT programming, etc.), and door prizes, bringing
hams face-to-face from all over. But this hamfest will also provide the following:
•

Kiosks such as The Doctor is In (get answers to difficult technical or political questions),
The Handyman (get an Anderson connector installed, have some wires soldered, let us attach a PL-259 to your coax, etc.), and Elmer Fudd® (your new best friend)

•

Ham Anon seminar, for spouses of those addicted to ham radio

•

Information on many aspects of amateur radio, including HF, digital, emergency, APRS,
ARES, CW, SOTA, portable, satellites, EME, remote, and much more

•

Exposure to many aspects of amateur radio not otherwise seen in club meetings and swap
meets

•

Special Event Station K7T to draw attention to the hamfest and get you on the air

The website for the Hamfest is utahvalleyhamfest.com. This will be fun!
We’re looking for volunteers and helpers, especially from those who have talents in some specific areas, such as RF technology, EmComm, programming, logistics, antenna building, and
more. If you’d like to help out, or at least be part of the planning and organizing, please contact us at info@utahvalleyhamfest.com or 801-368-1865.

2019 UVARC Christmas Potluck
This week (Thursday 05 December at 6:00 pm) is our annual Christmas Potluck. It’ll be at the
Lindon Community Center, 25 N Main St. Families are invited (of course), hams and prospective hams are invited, and there’s no cost for attending. Club membership is not required.

•

We’ve posted a food sign-up sheet on our club Facebook group
(www.facebook.com/groups/uvarc), but if you don’t do Facebook,
please bring anything (main dish, side dish, salad, dessert, drink) you
want, and we’re pretty sure it’ll get consumed!

•

Santa said he’s planning to be there for family photo ops, and to officially ring in the Holiday Season

•

We’ll hold door prizes, and if you bring an unwrapped toy for Toys-ForTots, we’ll give you an extra door prize ticket

•

You can show off your latest project, purchase, or gizmo at tables we’ll
set up just for that purpose
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Events
continued

76ers Santa Net 2019
Once again, the Jolly Ol’ Elf has agreed to dust off his
ham radio and talk to kids of all ages over the air. On
Christmas Adam (December 23) and Christmas Eve
(December 24), Santa will be transmitting on the
146.760– MHz repeater, starting at 7:00 pm each night.
Gather your kids near the radio, listen to the others, then check in with your call sign. Once
Santa calls on you, let the kids have at the mic. Then, when all the kids have had their turns,
announce your own call sign and turn it back to Santa.
Santa would love to hear from you, no matter your age!

Field Day 2019 results
This past June 2019, the Utah Valley Amateur Radio Club ranked number 3 in Utah for overall
contact points, behind number 2 UARC 9Utah Amateur Radio Club) and number 1 HMTF
(Hurricane Mesa Test Facility). Here’s the breakdown by points (12 Utah stations omitted):
1

HMTF : W7CXX (1D) = 11028

9

DARC : W7DRC (3F) = 2292

2

UARC : W7SP (3A) = 5542

10 K7CAR (1B) = 1840

3

UVARC : K7UVA (3A) = 5256

11 BARC : W7BAR (4A) = 1788

4

GSLCC : K7KC (1E) = 4292

12 UDXA : K7UM (2A) = 1304

5

DCARC : K7DAV (3A) = 3950

13 GCC : K7NM (3A) = 1290

6

UHT : W7XP (1A) = 3626

14 N2OW (2B) = 1075

7

CHARC : W7RCH (1F) = 2450

15 KZ7ZUL (1D) = 910

8

RCARC : W7U (5A) = 2430

16 AG7GX (1D) = 90

UVARC Winter Field Day 2020
This year, January 2019, the Utah Valley Amateur Radio Club ranked number 8 nation-wide in
the indoors division for contact points made during Winter Field Day. *Indoors* because we
were set up in travel trailers.
This coming January 2020, we’re going to do it all over again, except this time we’re going to
rank number 1, according to Kelly Hooton KR1KET. We have the Lindon Marina south (Lshaped) peninsula reserved for us that weekend again, Friday night January 24 through Sunday
afternoon January 26. We can start setting up Saturday morning, get on the air starting noon
Saturday, stop by noon Sunday, and start tearing down immediately afterwards.
The Lindon Marina is on the eastern shore of Utah Lake, due west of I-15 and 1600 N in Orem.
Everybody welcome to join us! Under-licensed? No problem...we’ll get you on the air!
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Brass Tacks
An in-depth look at a radio-related topic

Ground planes
As many know, it can be difficult to get a good signal, especially with a handheld radio, out of
the Orem City Council Chamber Room, where we hold our monthly club meetings. A couple of
years ago at one of those meetings (see the Dec 2017 issue of the UVARC Shack, p. 1), I
demonstrated how to drill a hole in your metal car body, but on a pizza tin. Kiara Johnson
KI7RES then installed a 3/4-inch through-hole NMO mount onto the pizza tin, connected by RG
-58 to a PL-259 connector. She also installed a pigtail adapter to her HT, transmitted her call
sign, and at least two people came back indicating "full quieting into the repeater."
What made the difference? It's no mystery to many hams that mounting an external antenna
on your car body can really get your signal out stronger, and so, clearer and farther, than with
a standalone whip, and especially a rubber duck. But exactly why does that work so well?

The half-wave dipole antenna
Imagine a horizontally oriented, half-wave dipole antenna, with one quarter-wave-long element
connected to the coax (coaxial cable) center conductor, and the other quarter-wave-long element to the coax shield (outer braid), with the other end of the coax connected into your
transceiver. Many of us are quite comfortable with how this dipole arrangement works, but
here's a quick review of the travel of a signal by means of a dipole, omitting the balun for now.
Essentially, at any point during transmit, the signal
is sent by the transceiver down the center conductor
to one of the dipole elements, which through capacitive coupling with the other dipole element, converts the signal to electromagnetic radiation. After
the signal reaches the other dipole element, it then
races down the inside of the coax shield in reverse
direction, back to the transceiver. In the next halfcycle, the signal starts all over again, but in reverse
direction. In this scenario, we might say that the antenna has poise, or balance, due to the nearly constant equal and opposite travels of the signal. (The
nearly equal and opposite current is due to unwanted common-mode current, which runs down the outside of the coax
shield, and can be corrected by a properly constructed balun, whose discussion I’m going to postpone for another day.)

The vertical radiator
Now, imagine rotating the dipole to point the ends up and down, so that
it's oriented vertically, with the element connected to the coax shield
pointed downward, as shown:
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Brass Tacks
continued

Furthermore, imagine that the downward-pointing element is split
lengthwise into eight pieces whose ends are flared out from each
other in the shape of a cone, like the legs of a tall, straight-legged
spider, while the center conductor element remains pointing upward.
This description is a construct of an actual antenna called a discone.
(A true discone is accompanied by a capacitance hat, but again,
that’s outside the scope of this article.)
In this configuration, the antenna is still basically a dipole, but is
now known as a ground plane, with the eight conically shaped legs
known as a counterpoise, or counter-balance.

The monopole
It's probably not obvious at this point why the antenna is called a ground
plane, so let's modify it further, by spreading the legs out flat, such that all
eight of the legs are perpendicular to the center conductor element. This
antenna now has the appearance of most tall AM radio station towers,
known as monopoles, with one center element pointing straight up, and
many wires originating near the tower and spreading out radially underground. Because half of the antenna is underground and lies in a plane,
the reason for the name ground plane becomes more obvious.
But why does that flat, planar configuration work? If you picture how radio
waves strike the full surface of the half-wave dipole (a), it makes sense that
those received at a particular wavelength will result in the strongest collected signal. But if you also picture the same waves reflecting off the flat
metallic surface of the ground plane, it’s easy to see that the ground acts
like a mirror (b), compensating for the *missing* bottom half. Waves arrive
at the antenna directly and from its reflection, making it seem like the bottom portion of the
dipole is still there, only in the mirror. The transmitted signal works in reciprocal fashion.

9
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Brass Tacks
continued

The vehicle mounted vertical
Taking our imagination even further, turn this large disc-shaped spread of wires into a solid
disc, but no longer underground, so now it looks like a big, circular pizza pan whose diameter
is a half wavelength of the target frequency. In fact, the disc lies in a plane that's not even
touching the ground. In a sense, we've created an artificial ground for the antenna, which can
be moved from one location to another. And as long as we keep the diameter of the disc at
least a half wavelength, the antenna will remain functional and effective.
This is why a single wire "monopole" antenna attached to the
metal body of a vehicle works so well. Or a pizza tin. But wait,
does the disc have to be metal? What about other conductors?
It turns out that if you mount your antenna over water or
marshy land, you can experience nearly the same effect.
(Conversely, our poor soil conductivity is a big reason behind
the poor performance of many vertical HF antennas in Utah.)
And what would make water conduct even better? That's
right...salt, a terrific ionizing agent. A vertical antenna constructed over salty water is one of the best-performing ground
planes you can make. This is why so many DXpeditions, stationed on tiny, lonely islands far out in the Pacific, Atlantic, and
Indian Oceans, are able to propagate their signals around the
globe so well.

The missing HT ground plane
When I last picked up my HT, I looked at the antenna, and noticed
right away that it has no ground plane, no pizza tin, and in fact
no obvious counterpoise at all. So, I had to ask where the other
side of my vertical dipole is. The answer is the metal chassis under its plastic body. The chassis is not a full quarter-wavelength in
width or length, so I know that the antenna will not be a very effective radiator without that ground plane, and my signal will suffer as a result. Installing a quarter-wave (or longer) vertical radiating element will help, but it's still missing that other side.
It turns out that I can actually improve my HT signal above what a
long whip can get me, by installing what's known as a tiger tail,
which is nothing more than a counterpoise made from a quarterwavelength-long wire electrically attached to the base (ground) of
my HT. But if that works, then why not two tiger tails? Or three?
Well, we can get carried away, or we can do what Kiara did, and
remove the whip antenna altogether, and connect the HT by a pigtail adapter to an NMO antenna through-hole-mounted on a pizza
tin. At any rate, I believe you get the point.

10

UVARC Shack © December 2019

Brass Tacks
continued

It also turns out that many HF vertical antennas use the same tiger tail principle, by employing
what's known as radials, which are nothing more than rods or wires that are at least a quarterwavelength long, attached and emanating out from the base (ground connection) of the antenna. I sometime pity the hams that struggle over calculating the precise and *correct* lengths
of their radials, when in fact, they only need to get them at least about a quarter-wavelength of
their lowest frequency.
There are other ground planes and applications
we can discuss, especially in the HF arena, but
the point of this article is to explain what they
are and why they work. The ubiquitous J-pole is
an odd example of a VHF/UHF ground plane application whose explanation is way outside the
scope of this article, yet uses similar principles
of planar grounding.

My Hustler 5-BTV with balun and radials
Kiara making contact

Summary
A ground plane is nothing more than the lower (quarter-wave) grounded half of a vertically oriented dipole antenna. It works by reflecting the incoming or outgoing signal, to create the appearance of a mirror image of the *missing* lower half, resulting in antenna performance
that’s identical to that of a half-wave vertical dipole. Many antennas use this ground plane
principle, such as AM radio towers, discones, vehicle verticals, tiger tails, and HF vertical radials. The ground plane can be made of metal, salty water, or any conductive, flat surface.
Noji Ratzlaff, KNØJI (kn0ji@arrl.net)
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Dear Annette
What’s on your mind? Serious, humorous, technical, and thoughtful answers to your deepest, (mostly) ham-related questions.

Dear Annette:
When I make an online purchase of ham gear,
is there any advantage to purchasing something with free shipping, when the price is
only like a dollar more than the same thing
that charges three dollars in shipping?
Penniless in Heber
Dear Penniless:
As you know, there’s no free lunch, and retailers have to make up for the free shipping
in other ways or sales. However, when you
apply for a return or refund is one time when
you’ll see the difference. Per your example, if
a product is advertised as $9 plus $3 shipping, you’ll shell out $12 total. And if the
same product is advertised as $10, but with
free shipping, you’ll pay $10 total. If you
should need a refund, however, you’ll get $9
back for the product you paid the shipping
for, but $10 for the item that bragged free
shipping. So, nothing is truly free, but in this
case, free shipping might benefit you in a different way.
Dear Annette:
When I’m working HF, once in awhile I need
to re-tune my tuner if I change bands or
move far from the frequency that I last tuned
on. But when I do, doesn’t my tuner use some
sort of signal to do that re-tune? And if so, do
others listening near my frequency hear that?

Sam in West Jordan
Dear Sam:
Yes, indeed it does, and yes, they might! If
you’re using an autotuner, the tuner should
re-tune as soon as you change bands, leaving
you little choice where it performs its tuning
function. But if you’re using a manual tuner,
first select a quiet frequency at least 5 kHz
away from your target frequency, then start
your tuning process. If you tune up right near
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your target, like that rare DX station, you risk
irritating those who are already joining or
working that pileup, by your tuning squeal.

Dear Annette:
In back of my HF rig is a wire connection labeled GND. The manual states that it’s my
ground connection, but where should I connect the other end of that ground wire?
Terry in Orem
Dear Terry:
If your rig (or amplifier or power supply) requires 120 VAC to power it, you need to connect a heavy-gauge wire from this terminal to
your ground bus if your AC cord is twopronged. If your AC cord is three-pronged,
and your house is new enough to meet code
standards for house grounding, you don’t
need to use that ground connection. Also, if
your rig requires 13.8 VDC to power it, you
don’t need to use that ground connection. Its
purpose is primarily for safety, and won’t
help with noise or performance.
Dear Annette:
Do ham radio signals work well in smog, or
are they degraded?
Pat in Orem
Dear Pat:

Depends on the frequency. Signals below 30
MHz are not noticeably affected by smog. Signals above 2 GHz are often affected drastically by smog. In between those frequencies,
smog seems to affect propagation more at
night than during the day.
Got a question for Dear Annette? Email it to
uvarcshack@gmail.com and include your
town name. Sorry, no guarantees.

The Amateur in You, Part 1
What have you been pondering?

During an actual emergency
Fortunately, you'll probably never
experience a true disaster in your
lifetime, yet they do happen, and it's
your hope that you'll be prepared
should such an incident affect you
or your family. If you are involved in
a possible life-threatening situation,
you need to act quickly, so the last
thing you want is a long checklist of
action items to remember. Collected
and compiled from FEMA, the Red
Cross, CERT, and ARES, then summarized here, is a set of emergency steps you should take immediately after a disaster strikes:
1. Use your head — stay calm (your head is your most important tool, and staying calm
requires practice, which is what nets and drills are for)
2. Check yourself for injuries (adrenaline can deaden pain)
3. Check household members for injuries (or people nearby you at work or at the store)
4. Call 911 (you might not get through, but you need to try)
5. Check your place for damage (wherever you are at the moment)
6. Notify your Block Captain (whaddaya mean you don’t know who your Block Captain is?)
7. Grab your go-kit and your 72-hour kit (you DO have one, right?)
8. Gather your family and leave your place (if it makes sense to do so)
9. Check your neighbors for injuries (knock — no — POUND on their doors)
10. Go to your assignment or shelter (determined by your Incident Commander)
11. Inform your out-of-state contact (TEXT your out-of-state relative or friend)

12. Set up your radio and check in (to your local net, ARES frequency, or ERC)
13. Adjust these steps to suit the incident (see number 1, and be flexible)
Notice that some of these steps require you to do a little thinking. They are not necessarily
listed in the order you need, not all of them are applicable in every incident, and many useful
tips have been omitted, requiring you to be resourceful.
Also note that your ham radio doesn't come into play until way down the list. But if that's the
case, what's the difference between you and anybody else, who might not have a radio and a
license? The difference is that you are familiar with how to use your radio during moments like
these. And where did all this supposed training come from? From participating regularly in local nets and drills. And of course you do, right?
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The Amateur in You, Part 2
What have you been pondering?

Radio preparation prior to an emergency
One of the reasons you might have gotten your license includes preparedness, because you
know that ham radio can provide a lifeline to help when other resources become unavailable.
So, what can you do with your little electronic gadget so that it'll be ready for you when you
really need it? In fact, there are many ways you can include your radio in family and personal
preparedness plans, but think of these activities in two different ways: use your radio now, and
prepare to use your radio later.

Use your radio now
During a disaster is a little late to start becoming acquainted with your radio gear. It might be better to practice getting on the air and rubbing shoulders with others who feel
the same urgency for preparedness. These suggestions
could help you reach that goal:
•

Join a ham radio club

•

Find a neighborhood or church net and check in regularly

•

Get on the air and practice

•

Store repeater and useful simplex frequencies in your radio memory

•

Get on the air and play

•

Volunteer for radio training, either to become trained or to present a training topic of your
own

•

Get on the air often and make new friends

•

Participate in a city-wide drill

•

Get on the air (are you sensing a pattern here?)

Prepare for later use
There are things you can do, to help prepare you for a disaster, without requiring you to get
on the air very much right now. Here are some ideas that might help you prepare further:
•

Build a 72-hour go-kit

•

Become CERT certified

•

Make a family preparedness plan

•

Rehearse your plan

•

Practice packing your go-kit places, setting it up, and actually using it

•

Being able to make your own antenna or other components could come in handy when
times get rough and you need to improvise, so try experimenting with a few small do-ityourself projects

14
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Hot Tips
Good info for the new ham, and old stuff to refresh
your memory

Why get a better antenna and coax
A friend recently asked me for some advice on his radio setup, which consisted of a 2-meter
mobile radio connected by 75 feet of RG-8X to a Pockrus J-pole on his roof. He said he felt his
radio wasn't giving him the punch he needed, to communicate with his son on simplex two
towns away, even at full power, which is 50 watts. He wondered if I knew of a VHF / UHF radio
that can crank out, maybe, 100 watts.
I knew where he and his son live, so I simply, and almost flippantly, suggested that he upgrade
to a higher-gain antenna, something like the Diamond X300A. I told him, while he was at it, he
should probably also upgrade his coax to LMR-400. Naturally, he wanted to know how changing two mere components would help more than a better radio, adding that, as he was increasing the power on his mobile radio, his son gave him increasingly improved reports.
So, we looked up the specs on the two antennas, and started making comparisons. According
to published test data, the Pockrus J-pole has 2.6 dBi (or 2.6 dBi - 2.15 dBi/dBd = 0.45 dBd) of
gain on 2 meters. According to Diamond's website, the X300A antenna has 6.5 dBi (or 6.5 dBi 2.15 dBi/dBd = 4.35 dBd) of gain on 2 meters. At the same time, we looked up the loss figures
for the coaxial cable. According to the coax chart, the loss on 2 meters per 100 feet of RG-8X
is 4.5 dB, and the loss on 2 meters per 100 feet of LMR-400 is 1.5 dB.

Gains and losses measured in dB are nothing more than unit-less multipliers, calculated by
number of dB = 10log10(output watts/input watts)
Their respective multipliers are therefore
RG-8X : 4.5 dB per 100 feet x 0.75 = 3.375 dB (about 54% loss, or 46% to the antenna)
LMR-400 : 1.5 db per 100 feet x 0.75 = 1.125 dB (about 23% loss, or 77% to the antenna)
The 0.45 dBd gain of the Pockrus J-pole translates to x 1.109
The 4.35 dBd gain of the Diamond X300A translates to x 2.723
So, if he’s transmitting with 50 watts on 2 meters, the actual ERP (effective radiated power) is
RG-8X and J-pole = 50 watts x 0.46 x 1.109 = 25.5 watts (roughly half the maximum)
RG-8X and X300A = 50 watts x 0.46 x 2.723 = 62.63 watts
LMR-400 and J-pole = 50 watts x 0.77 x 1.109 = 42.7 watts
LMR-400 and X300A = 50 watts x 0.77 x 2.723 = 104.8 watts (roughly twice the maximum)
This means that if my friend upgrades his antenna to a Diamond X300A and his coax to LMR400, his son can receive twice as much signal power, instead of a fraction of the power, his
radio can put out. The words "his son can receive" are important here, because my friend won't
be magically generating that extra 54.8 watts from nothing. He's simply focusing more of the
power he's sending out, to a narrower audience, similar to how a parabolic flashlight reflector
focuses more of the light in a particular direction. This is the definition of antenna gain.
And now you know why I've installed a tall antenna (Diamond X510HDM, in my case) connected by LMR-400 to my indoor radio. Let’s see whether my friend does a similar thing.
Noji Ratzlaff, KNØJI (kn0ji@arrl.net)
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DIY
Worthwhile projects you can build on your own

Ladder line
Among the ham radio-related gear that a person can build, one that people rarely discuss is
the feed line, the two-conductor transmission line that carries your RF (radio frequency) signal
to your antenna. After all, it’s a simple thing to order some coax (coaxial cable) online, either
by spool or even cut to length with the connectors already installed. Most of us use coax of
one model or another for our feed line, yet there are other types, such as twin-lead, window
line, and ladder line. also known as open-wire line (OWL).

Of the feed line types used by amateur radio operators, ladder line is the only one I can think
of, that you can actually make yourself. There have been attempts to create *coax* out of insulated wire painstakingly slipped inside copper tubing, but resulting in inconsistent impedance, high loss, and a very rigid and exposed outer *shield*. Even when homebrewed, ladder
line tends to present a very consistent impedance and very low loss. Here’s a 50-foot version.
Note: you must use a 4:1 balun with this feed line, whether the line is used to match or simply
convey RF energy.

Parts list
100 feet 14 AWG stranded wire
Four ¼" ring terminals for 14 AWG wire
100 ladder line spacers or 1 box Zareba™ 4-inch insulators and 100 8-inch zip ties
For a 4:1 balun, I recommend the BalunDesigns 411TW, for $84

Construction
Cut the stranded wire in half, making two 50-foot lengths. If you’re using LadderSnap spacers,
simply snap the spacers on the pair of wires every 12 to 18 inches. If you’re using the 4-inch
insulators, drill a ¼" hole about ¼" from each end of the insulators, and wrap a zip tie through
each hole and its wire, one every 12 to 18 inches.
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DIY, continued
Ladder line

Strip each of the four ends of the two wires, and solder a ¼" ring terminal to each end. Once
you’ve constructed your ladder line, you can store it by rolling it up on an empty paper towel
or similar tube.

How to use your ladder line
By keeping the two conductors of your ladder line about 3½" apart, you’re giving it
an impedance of about 600 ohms, for
which you’ll need a balun to match to your
coaxial cable, plus a tuner. Using one of
the spacers for a strain-relief, connect the
two ring terminals of one end of your ladder line to the antenna connection of your
balun. Connect the ring terminals of the
other end to your favorite dipole, long
wire, or fan antenna.
Connect one end of your coax to the SO239 end of the balun, and the other end to
your tuner, or to your transceiver, if it contains an internal tuner. By the way, you
can use a balanced-line tuner (such as the Use one of the spacers to anchor the feed line
$150 MFJ MFJ-941E), instead of the balun,
but that’ll require you to route part of your ladder line into your shack or install your tuner
outside, either of which is no easy task for a permanent arrangement.
When using your ladder line during actual radio operation, make sure it’s not strung or placed
within eight feet of anything conductive (gutters, aluminum siding, swing set, topsoil, water,
etc.), if possible. Unlike coaxial cable, the open-wire configuration of a ladder line is not
shielded, and so will inductively couple with nearby conductive objects quite easily, throwing
off its impedance.
Alright, why use ladder line? Why not just get online and buy coax? The biggest reason for using ladder line, as previously mentioned, is that it has perhaps the lowest loss of any type of
feed line. This means nearly all of the power your transceiver puts out will go to your antenna, instead of losing a huge chunk of it through your cable. Your tuner, balun, and their connectors will already exhibit very low loss; this feed line will now be icing on the cake.

Conclusion
It is indeed possible to make your own feed line, and a ladder line is one possibility. It’s not
difficult to make, but it can be difficult to use, especially routing it into your shack or home.
Even though ladder line has very low loss, its characteristic impedance is far from the ideal 50
ohms we’re used to, in the amateur radio world, and so requires a good matching system
made from an balun in series with a tuner, like one that’s internal to your rig.
Noji Ratzlaff, KNØJI (knji@arrl.net)
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Living in the Past
Historical perspective

Brief history of amateur radio
The history of amateur radio, dates from the
dawn of radio communications, with published
instructions for building simple wireless sets
appearing at the beginning of the twentieth
century. Throughout its history, amateur radio
enthusiasts have made significant contributions to science, engineering, industry, and
social services. Research by amateur radio operators has founded new industries, built
economies, empowered nations, and saved
lives in times of emergency.
Amateur radio came into being after radio
waves (proved to exist by Heinrich Rudolf
Hertz in 1888) were adapted into a communication system in the 1890s by the Italian inventor Guglielmo Marconi. In the late 19th
century there had been amateur wired telegraphers setting up their own interconnected telegraphic systems. Following Marconi's success, many people began experimenting with
this new form of wireless telegraphy. Information on Hertzian wave-based wireless telegraphy systems (the name radio would not
come into common use until several years later) was sketchy, with magazines such as the
November 1901 issue of Amateur Work showing how to build a simple system based on
Hertz' early experiments. Magazines show a
continued progress by amateurs including a
1904 story on two Boston, Massachusetts, 8th
graders constructing a transmitter and receiver with a range of eight miles and a 1906 story about two Rhode Island teenagers building
a wireless station in a chicken coop. In the US,
the first commercially produced wireless telegraphy transmitter / receiver systems became
available to experimenters and amateurs in
1905. In 1908, students at Columbia University formed the Wireless Telegraph Club of Columbia University, now the Columbia University Amateur Radio Club. This is the earliest recorded formation of an amateur radio club, col-
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legiate or otherwise.
The rapid expansion and even mania for amateur radio, with many thousands of transmitters set up by 1910, led to a widespread problem of inadvertent and even malicious radio
interference with commercial and military radio systems. Some of the problem came from
amateurs using crude spark-gap transmitters
that spread signals across a wide part of the
radio spectrum. In 1912 after the RMS Titanic
sank, the US Congress passed the Radio Act of
1912, which restricted private stations to
wavelengths of 200 meters or shorter (1500
kHz or higher). These short wave frequencies
were generally considered useless at the time,
and the number of radio hobbyists in the US is
estimated to have dropped by as much as
88%. Other countries followed suit, and by
1913, the International Convention for the
Safety of Life at Sea was convened and produced a treaty requiring shipboard radio stations to be manned 24 hours a day. The Radio
Act of 1912 also marked the beginning of US
federal licensing of amateur radio operators
and stations. The origin of the term ham, as a
synonym for an amateur radio operator, was a
taunt by professional operators.
By 1917, World War I had put a stop to amateur radio. In the US, Congress ordered all amateur radio operators to cease operation and
even dismantle their equipment. These restrictions were lifted after World War I ended,
and the amateur radio service restarted on 1
October 1919.
In 1921, a challenge was issued by American
hams to their counterparts in the UK to receive
radio contacts from across the Atlantic. Soon,
many American stations were beginning to be
heard in the UK, shortly followed by a UK amateur being heard in the US in December 1922.
continued on the next page...

Living in the Past
continued

27 November 1923 marked the first transatlantic two-way contact between American amateur Fred Schnell and French amateur Leon
Deloy. Shortly after, the first two way contact
between the UK and US was in December
1923, between London and West Hartford,
Connecticut. In the following months, 17
American and 13 European amateur stations
were communicating. Within the next year,
communications between North and South
America; South America and New Zealand;
North America and New Zealand; and London
and New Zealand were being made.

in the armed forces at this time, the US government created the War Emergency Radio
Service, which would remain active through
1945. After the War the amateur radio service
began operating again, with many hams converting war surplus radios, such as the ARC-5,
to amateur use.
In 1947, the uppermost 300 kHz segment of
the world allocation of the 10 meter band
from 29.700 MHz to 30.000 MHz was taken
away from amateur radio.
During the 1950s, hams helped pioneer the
use of single-sideband modulation for HF
voice communication. In 1961, the first orbital
amateur radio satellite was launched. OSCAR I
would be the first of a series of amateur radio
satellites created throughout the world.

These international Amateur contacts helped
prompt the first International Radiotelegraph
Conference, held in Washington, DC, in 192728. At the conference, standard international
amateur radio bands of 80/75, 40, 20 and 10
meters and radio call sign prefixes were estab- Ham radio enthusiasts were instrumental in
keeping US Navy personnel stationed in Antlished by treaty.
arctica in contact with loved ones back home
In 1933, Robert Moore W6DEI, begins singleduring the International Geophysical Year dursideband voice experiments on 75-meter lowing the late 1950s.
er-sideband. By 1934, there were several ham
At the 1979 World Administrative Radio Constations on the air using single-sideband.
ference in Geneva, Switzerland, three new amDuring the German occupation of Poland, the
ateur radio bands were established: 30 mepriest Father Maximilian Kolbe SP3RN, was ters, 17 meters and 12 meters. Today, these
arrested by the Germans, who believed his three bands are often referred to as the WARC
amateur radio activities were somehow inbands by hams.
volved in espionage, and he was subsequently
transferred to Auschwitz on 28 May 1941. Af- During the Falklands War in 1982, Argentine
ter some prisoners escaped in 1941, the Ger- forces seized control of the phones and radio
mans ordered that 10 prisoners be killed in network on the islands, and had cut off comretribution. Father Kolbe was martyred when munications with London. Scottish amateur
he volunteered to take the place of one of the radio operator Les Hamilton, GM3ITN was able
condemned men. On 10 October 1982, he was to relay crucial information from fellow hams
canonized by Pope John Paul II as Saint Maxi- Bob McLeod and Tony Pole-Evans on the ismilian Kolbe, Apostle of Consecration to Mary, lands to British military intelligence in London,
and declared a Martyr of Charity. He is consid- including the details of troop deployment,
ered the Patron Saint of Amateur Radio Opera- bombing raids, radar bases and military activities. During 1999 NATO bombing of Yugoslators.
via, Yugoslav amateur radio operators exAgain during World War II, as it had done durchanged information from posts in public
ing the first World War, the US Congress sus- shelters.
pended all amateur radio operations. With
Reference: Wikipedia, et al
most of the American amateur radio operators
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For Your Insight
Information you could use

Club meeting format

Monthly meeting help

Here’s the usual agenda for club meetings, at
the Orem City Council Chamber Room, 56 N
State St:

We’re grateful for the volunteers who help
with various tasks that make our club night
just that much more friendly and useful to
everybody. Monthly we need help with

Talk-in frequency on the club repeaters
6:30 pm : Eyeball QSO
socialize / put faces with call signs
radio programmers available to help you
6:45 pm : Call the meeting to order
meeting lineup (agenda)
announcements / nets / awards / calendar
7:00 pm : Discussion / breakout session
discussions usually involve everybody
breakouts split into separate groups
7:45 pm : Door prizes

7:55 pm : Dismiss and disassemble
8:00 pm : Club QSY to a local eatery
Something you’d like to see at the meetings?

programming radios (thanks, Loren / Ralph /
Mickey!)
taking photos or videos during the meeting
operating the talk-in radio
setting up tables and chairs (thanks, Heath!)

Lynx
Websites for your education and leisure
Training items and topics for nets
Ham Radio Nets
Radio programming

76ers Group and UVARC Group pages
Utah Ham Radio Exam Schedule
Send your input to uvarcshack@gmail.com

Questions of the Month

Test your knowledge (answers next page)

G2B11 : What frequency should be used to send a distress call?
A. Whichever frequency has the best chance of communicating the distress message
B. Only frequencies authorized for RACES or ARES stations
C. Only frequencies that are within your operating privileges
D. Only frequencies used by police, fire, or emergency medical services
E5AØ2 : What is resonance in an electrical circuit?
A. The highest frequency that will pass current
B. The lowest frequency that will pass current
C. The frequency at which the capacitive reactance equals the inductive reactance
D. The frequency at which the reactive impedance equals the resistive impedance
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Calendar
What’s happening
(times are Mountain Time)

Utah County Ham Exam Sessions
BYU J. Reuben Clark Law School building
Sign up at HamStudy.org/sessions
Wed December 18, 7:00 to 8:45 pm
Sat December 21, 2:30 to 5:00 pm
Wed January 15, 7:00 to 8:45 pm
Sat January 18, 2:30 to 5:00 pm
Sat February 15, 2:30 to 5:00 pm
Wed February 19, 7:00 to 8:45 pm
Wed March 18, 7:00 to 8:45 pm
Sat March 21, 2:30 to 5:00 pm

Club Meeting Calendar (6:30 pm)
Orem Council Chambers, 56 N State St
January 2

February 6

March 5

April 2

May 7

June 4

July 16*

August 6

September 3

October 1

* Actually a potluck at 25 N Main St, Lindon

Regular Nets
RACES Net, Thu 17 Dec 8:00 pm, 147.12
Jackson Hole Net, Mon 8:00 pm, 146.76

Provo One-day Technician Courses*
Third Saturday Monthly at 8:00 am

BYU Law School Bldg, First Floor
* except May, June, July, and August

2020 Orem Ham Radio Courses
Technician : Tue 21, 28 Jan, 04, 11 Feb
Extra : Tue 10, 17, 24, 31 Mar, 07 Apr
General : Tue 21, 28 Jul, 04, 11 Aug
Technician : Tue 22, 29 Sep, 06, 13 Oct

Upcoming Contests

UVARC Ladies’ Net, Tue 7:00 pm, 146.78
UARC 76’ers, Wed 7:00 pm, 146.76

UVARC Family Net, Thu 6:30 pm, 146.78
UVARC New Ham Net, Thu 7:00 pm, 146.78
CERT Net, 2nd & 4th Thu 8:00 pm, 146.78
Utah County 6 meters, Fri 8:00 pm, 50.14
6-Pack Net, Fri 9:00 pm, 50.15
Family History Net, Sat 8:00 pm, 146.78
See a larger list of nets at noji.com/nets
NAQP (North American QSO Party)

ARRL 10-meter Contest

11 am to 11 pm Sat Jan 18

5 pm Fri Dec 13 to 5 pm Mon Dec 15

Winter Field Day

RAC Winter Contest

Noon Sat Jan 25 to noon Sun Jan 26

5 pm Fri Dec 27 to 5 pm Sat Dec 28

See a larger list at contestcalendar.com

Answers to the Questions of the Month
G2B11 : A ( Whichever frequency has the best chance of communicating the distress message )
E5AØ2 : C ( The frequency at which the capacitive reactance equals the inductive reactance )
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Vendors
For your convenience

Pockrus Joystick J-pole
$25, open-stub aluminum half-wave, dual-band J-pole antenna
$35, 6-meter dipole, $20 for the 220 MHz (1.25 m) antenna
by Carl Pockrus, WE7OMG (email myjpoles@gmail.com to purchase)
Half-wave performance, solid construction, weather-proof, low wind-load
Probably the best-performing outdoor antenna you can get for the price
Super-Elastic Signal Stick
$20, vertical quarter-wave flexible antenna
by Richard Bateman, KD7BBC, of SignalStuff (and maker of HamStudy)
Super-performing antenna for your HT (handheld transceiver)
Visit SignalStuff and select SMA-Male, SMA-Female, or BNC
Ham Radio Podcasts v1.50
by Trevor Holyoak, AD7GH (email android@holyoak.com)

Stream podcasts (such as 100 Watts and a Wire, Amateur Radio Newsline, ARRL Audio News, etc.) or download for later listening
For Android 4.1 and up (ad-free available for purchase)
Club Logo and Call Sign Embroidering
Want your call sign or name (or both!) embroidered on your shirt, your hoodie,
your duffle? Or how about a club patch with your call sign?
by Glenna Gardner, WE7SEW (glenna0354@gmail.com or text 801-592-2503)
Call sign or name = $5, Both = $8, UVARC patch = $5, Patch with call = $9
Portable Aluminum J-pole
$49, sectioned, open-stub aluminum half-wave, dual-band J-pole antenna
by Stan, KJ7BDV and Kent, N7EKF (email skantenna@yahoo.com for info or call 801-372-7260)
Complete antenna breaks down into a compact 2˝ x 6˝ x 12˝ package weighing only 3 lbs,
perfect for backpacking and portable work where you really need a good 2-meter antenna
HamBadgers
Amateur radio name badges and other products
$10, official UVARC ham radio name badge with the club logo
Visit Ham Badgers and select Ham Radio Clubs > Utah Valley Amateur Radio Club
Email Eric Palmatier at hambadgers@gmail,com or call 919-249-8704
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Where everybody knows your call sign
Utah Valley Amateur Radio Club
Orem, Utah, USA
K7UVA
Phone/Text: 801-368-1865
Email: k7uva@arrl.net
Repeaters: 146.780–, 100.0
448.200–, 100.0 224.560–, 100.0
145.250-, 100.0 448.225-, 100.0
Newsletter input?
Email uvarcshack@gmail.com
Need help?
Email uvarcelmer@gmail.com

We’re on the web!
uvarc.club

Our fearless leadership
Presidency
President........................... Noji Ratzlaff
Vice President ............... Chad Buttars
Secretary ........................ Caryn Alarcon
Activities ......................... Wendy Shoop
Technology................ Trevor Holyoak

Board of Directors
Richard Bateman, KD7BBC
Carl Pockrus, WE7OMG

Aubrey Gum, K7GUM
Jeff McGrath, N1SC
Jody Dollar, K7BUX
Jeremy Giovannoni, K7TEH
Brad Kirk, AF7FP
Alma Perry, W1ZGY
Loren Chandler, WB1KE
James Brown, W7JHB

Club Sponsor
Heath Stevenson
Orem City Emergency Manager

From all of us to you, 73

We are the Utah Valley Amateur Radio Club, a 501(c)(3) nonprofit (EIN 81-360-6416) Utah corporation that was organized in
an obscure Orem fire station on 02-05-2016 to provide amateur
radio enthusiasts in Utah County and surrounding areas a way
to gather and discuss all things ham. Our primary purposes are
to provide a local amateur radio resource, help new hams in
their new-found adventures, and to give more experienced
hams a reason to share their wealth of knowledge and wisdom
in a friendly atmosphere of fellowship. We’re an ARRL Affiliate
and work in cooperation with the Utah VHF Society, but are not
subsidiary to them, to UARC, the 76ers, UCARES, RACES, the
SCATeam, or any other organization, although many of our
members and leaders might also belong to the same.
This newsletter is copyrighted and published by the Utah Valley Amateur Radio Club, and its purpose is to convey the tone
and temperament of the club, to inform and entertain its members, and to entice the rest. To join, go to uvarc.club/join, then
sign up at www.facebook.com/groups/uvarc/ to stay informed.
For more information about our club or about amateur (ham)
radio in general, please email or text or call us.
More than just a club, we invite you to become part of a great
ham radio movement in Utah Valley

