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This photo cost Noji $10. He bet Emily, daughter of Loren 

WB1KE and Michelle W7MLC Chandler, that she wouldn’t 

dare get photographed with Santa K7BUX. Still too much of a 

teenager to sit on his lap, but he said we’ll take what we can 

get, and a great pose is what we got during our annual Christmas Potluck. 

Santa came to town 

In this issue of the UVARC Shack 

Highlights and photos from the 

2019 Christmas Potluck. 

Brass Tacks unearths the once-

revered spark-gap transmitter. 

The Amateur in You explains the 

benefits of FT8, and why you 

need to know how the Utah Band 

Plan works. 

Dear Annette tells us the meaning 

of QRP and MUF, plus whether we 

should invest in an extended war-

ranty. Discussion in Hot Tips on 

what RACES is. DIY on how to 

build a proper 4:1 current balun. 

Please send your ideas, stories, 

questions, gripes, and photos to 

uvarcshack@gmail.com 

Other points of interest 

• The Amateur in You ........................................ 12, 13 

• Hot Tips ......................................................................... 14 

• Side of Bacon .............................................................. 18 

• Questions of the Month ......................................... 19 

• Upcoming Contests, Regular Nets .................... 20 

• Ham radio exam sessions .................................... 20 

• Ham radio courses................................................... 20 

• Who we are .................................................................. 22 

2019 Christmas Potluck 2 

Events 6 

Brass Tacks 7 

Dear Annette 11 

DIY 15 

Living in the Past 17 

For Your Insight 19 

Inside this issue 

T
h

e
 
U

V
A

R
C

 
S
h

a
c
k
 

U
t
a

h
 
V

a
l
l
e

y
 
A

m
a

t
e

u
r

 
R

a
d

i
o

 
C

l
u

b
 

Issue 29 

January 2020 

 

 



2          UVARC Shack © January 2020 

 

Club meetings 

Recap 

2019 Christmas Potluck 

Many thanks to Joe Costello WH6QV, our roaming photographer, and to Jeff McGrath N1SC, 

our Santa photographer. 
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Club meetings 

Christmas Potluck, continued 

Like with all our potlucks, people can bring 

something they’d like to share or show off; this 

portable station belongs to Jon Lance W6BID 

Caryn KG7UUR and Wendy KW3NDY de-

signed these *UVARC* candy bar wrap-

pers, a neat touch to the settings 
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Annual Christmas Potluck 

In photos 
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Annual Christmas Potluck 

In photos 
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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 Val-

ley 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 Uni-

versity 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, ven-

dors, 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 at-

tach 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 

• Many aspects of amateur radio not otherwise seen in club meetings and swap meets, such 

as fox hunts, and a massive eyeball QSO 

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

• Door prizes from Icom™ sponsored by HamStudy.org 

The website for the Hamfest is utahvalleyhamfest.com, and you can sign up there. 

We’re looking for volunteers and helpers, especially from those who have talents in some spe-

cific 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 con-

tact us at info@utahvalleyhamfest.com or 801-368-1865. 

UVARC Winter Field Day 2020 

Last 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 month, 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 (L-

shaped) 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. 

We’re in need of at least two travel trailers that weekend, so if you have one you’d like to offer 

for our adventure, we’d love to have you tow it to the marina, and stay with us! 

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! 

https://hamstudy.org/
https://utahvalleyhamfest.com/
https://forms.gle/sqT4tCSJW1Shkqjt6
https://www.winterfieldday.com/wfd-2019-indoors
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Brass Tacks 

An in-depth look at a radio-related topic 

How spark-gap transmitters worked 

In 1887, Heinrich Hertz discovered that sparks can emit waves, which can be received by an-

other, unconnected device, which in turn could reproduce the spark. This ushered in the era of 

wireless radio communication, and in 1896, Guglielmo Marconi produced the first practical 

spark-gap transmitters and receivers for radiotelegraphy. One of the first uses of these spark-

ing stations was aboard ships, to communicate with the shore and broadcast a distress call if 

the ship was in trouble. They played a crucial role in maritime rescues, such as with the 1912 

Titanic disaster. 

From the time of Marconi’s first transmitters until 1918, most amateur experimenters and pro-

fessional operators used spark-gap transmitters in their stations. Soon after World War I, trans-

mitters based on vacuum tubes replaced spark-gap devices, because they a) were less expen-

sive, b) had a greater range, c) produced less interference, d) could carry audio, and e) could 

be used to produce a continuous wave (CW), which spark-gaps could not. The spark-gap trans-

mitter became obsolete by 1920, and eventually, prohibited by international law in 1934. 

Anatomy of the original spark-gap transmitter 

So, if spark-gap transmitters are no longer legal to operate, why are we taking about them? 

Mostly because it’s part of our amateur history, and hams like you and I are simply curious. I 

would hope that nobody reading this article will actually build one of these devices and use it 

contrary to the rule of law, but I’m going to describe their inner workings to help you under-

stand how they work, and why we no longer use them. 

Like most electrical devices, spark-gap stations began primitively from a low-powered bread-

board device, and evolved into a kilovolt engineering marvel. I don’t intend to describe all their 

different incarnations, but a few major milestones might help you better envision how and why 

they worked, and appreciate what went through the designers’ heads to get them there. 

Hertz experimented endlessly making waves from 

sparks, and eventually developed the Hertz Spark 

Oscillator to the left. Essentially, battery voltage 

was switched on to charge the capacitor, which in 

those days was a Leyden jar similar to that used by 

Benjamin Franklin to store charge. Closing the 

keyer shorted the capacitor, which could not drop 

to zero volts immediately, resulting in a large rise 

in voltage across the primary winding. The much 

greater voltage across the secondary winding pro-

duced the spark across the gap. The large, momen-

tary voltage difference between the two metal pad-

dles connected to the spark gap gave rise to elec-

tromagnetic radiation, as predicted by James Max-

well years before. The radiation propagated through the air and struck the metal receiver ring, 

which picked up the radiation, converted it to an electrical signal (which manifested as a spark 

between two close conductors on a ring, in the demonstration.) 

https://en.wikipedia.org/wiki/Spark-gap_transmitter
http://rfcec.com/RFCEC/Section-3%20-%20Fundamentals%20of%20RF%20Communication-Electronics/13%20-%20HISTORY/Radio%20History%2002%20-%20The%20Final%20Days%20of%20Ham%20Spark%20(By%20Harry%20Hydir%20W7IV).pdf
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Brass Tacks 

continued 

The Hertz circuit was a start, but had severe limitations, such as wide-band noise, low emitted 

energy, and a short transmitting range, a maximum of about 10 miles. 

The Marconi spark-gap transmitter 

Researchers such as Nikola Tesla eventually improved on the Hertz circuit by moving the large 

capacitor to across the secondary winding of the transformer. This single modification allowed 

sufficient charge to build before firing at the gap, thereby making for a significant increase in 

gap current, which in turn produced a significant radiation emission increase at the antenna. A 

side benefit, the placement of the large capacitor also narrowed the bandwidth of the emission 

(which therefore improved efficiency), reducing interference to other receivers significantly. 

 

 

 

 

 

 

 

 

 

 

 

 

Using this updated design, Marconi was able to extend the 

range of radio transmissions, due to the extra high voltag-

es now available at the antenna. He also discovered two 

more effects that helped improve the range of his transmis-

sions: antenna capacitance and antenna height. Using an 

antenna that had a lot of top-loaded capacitance helped 

offset (tune, if you will) the inductance of the oscillation 

transformer. One such antenna is the now-obsolete “T” an-

tenna, shown here on the left, and was the type used 

aboard the RMS Titanic. The horizontal wires of the T an-

tenna did not radiate, but provided capacitance, making 

the antenna power output more efficient. 

Through a lot of trial-and-error, Marconi discovered that, 

the higher he raised his antenna, the farther the transmit-

ted signal could be received. With the combination of both 

top-loaded capacitance and height, Marconi achieved a 

maximum transmission distance of over 150 miles. 

http://www.arrl.org/files/file/History/History%20of%20QST%20Volume%201%20-%20Technology/Kennedy%20N4GG.pdf
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Brass Tacks 

continued 

More spark-gap improvements 

One of the biggest problems with the Marconi circuit is the production of two separate trans-

mitting frequencies, introduced by the two resonant circuits. Since the circuit output could on-

ly be tuned to a single frequency, the energy from the other transmission was essentially wast-

ed. In 1906, German physicist Max Wien devised a new kind of spark gap that suppressed the 

signal from the primary transmission, called the quenched gap, made from a series of closely 

separated disks instead of two balls. 

Another type of quenched gap, invented by Nikola Tesla in 1896, and later patented by Re-

ginald Fessenden in 1907, consisted of a disk of spark electrodes that spun at high speed by a 

motor. The idea behind this rotary spark gap was to make the spark connection with one of 

the resonant circuits, then extinguish the spark by rotating the electrode away after the energy 

had been transferred to the secondary circuit. The result was a higher spark rate, which gave 

rise to a less noisy signal with a narrower bandwidth, and a cooler-running transmitter. 

The elusive search for CW 

By the start of World War I, it was long known 

that a continuous wave would provide a better 

signal solution than spark, because CW occu-

pies a very small bandwidth. The biggest ob-

stacle for CW, however, was that it did not al-

low for full break-in, like spark did, which was 

important to professional telegraphers. Spark 

was always an on-and-off signal, but an opera-

tor would have to wait until the end of a CW 

transmission before the carrier dropped, to 

break in with a bulletin, for example. 

With the 1907 invention of the triode tube by 

Lee De Forest and the development of the vac-

uum-tube feedback electronic oscillator by 

quenched spark gap rotary spark gap 

https://www.electronics-notes.com/articles/history/spark-gap-transmitters/operation-how-does-spark-gap-transmitter-work.php
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Brass Tacks 

continued 

Edwin Armstrong in 1912, CW was finally suitable for radio transmission as a practical mode, 

allowing for full break-in, very low bandwidth, and could easily be modulated to carry audio. It 

was a safe and inexpensive alternative to spark, and eventually spelled the end of the Spark 

Era. The 1927 International Radiotelegraph Convention prohibited licensing of new spark 

transmitters after 1929. Use of all spark transmitters were banned after 1934, except in an 

emergency. Finally, in 2007 the FCC made it a felony to operate a spark-gap transmitter, due 

to the likelihood of international interference. 

Why all the fuss? 

It’s very difficult, if not impossible, to confine the emission of a spark-gap signal to a band-

width that’s narrow enough to prevent interfering with adjacent signals. When a spark-gap 

transmitter is operating, you can receive it for miles around, and across many frequencies. If 

two spark transmitters are operating simultaneously within a five-mile radius, a receiver is una-

ble to distinguish the two interfering signals from each other and raw static. So, if you’re oper-

ating a spark transmitter in town, yours is the only transmitter in town. 

In closing 

Do we use spark-gap transmitters today? Nearly everybody who operates a motor vehicle also 

runs a spark-gap transmitter, complete with battery, induction coil (ignition coil), capacitor 

(condenser), antenna (ignition wiring), and spark gap (spark plug). The only thing your vehicle 

is missing is the keyer. Arc welders do the same, and with similar components. And yes, we’re 

all guilty of emitting the same wide-band noise that outlawed professional and amateur spark-

gap transmitters. Today’s noise suppression techniques are superior to those of olden days, 

but they’re far from perfect, and still permit some interference. 

Noji Ratzlaff, KNØJI (kn0ji@arrl.net) 

Marconi, 1901, with his early spark transmitter (on 

his left) and coherer receiver (his right), which rec-

orded the Morse code symbols with an ink line on 

paper tape 

http://www.arrl.org/files/file/History/History%20of%20QST%20Volume%201%20-%20Technology/Kennedy%20N4GG.pdf


11          UVARC Shack © January 2020 

 

Dear Annette 

What’s on your mind? Serious, humorous, technical, and thought-

ful answers to your deepest, (mostly) ham-related questions. 

Dear Annette: 

I noticed the other day that the reported MUF 

is way up to, like, 15.7 MHz. So, why am I not 

able to hear a single person on 20 meters? 

Andre in Santaquin 

Dear Andre: 

The MUF (Maximum Usable Frequency) is a 

single frequency, whose value indicates the 

highest frequency you can work on skip 

(refracting signals off the ionosphere), but 

between two specific locations. A change in 

time, date, or location between the two sta-

tions will also result in a change in MUF. This 

means that, even though a published MUF 

might be greater than your intended working 

frequency, there’s no guarantee that the fig-

ure applies to your particular location. 

 

Dear Annette: 

On some nets, I hear people announce only 

the last couple letters of their call signs. Is 

that legal? If so, what’s the protocol? 

Mark in Layton 

Dear Mark: 

A partial call sign is treated the same as a 

tactical call sign, in that it’s often used as an 

abbreviated identification or location indica-

tor, to help save a little time, especially dur-

ing a moment of high activity. Just keep in 

mind that the use of a partial or tactical call 

sign does not replace the need to give your 

full, FCC-issued call sign every ten minutes 

and at the end of your communication. 

 

Dear Annette: 

I’d like to buy a new Icom IC-7100, which 

comes with a 1-year warranty. Should I also 

purchase the extended two-year warranty? 

Krypton in Orem 

Dear Krypton: 

Distributors and manufacturers offer 

*extended warranties* out of statistical confi-

dence. That means they’re reasonably confi-

dent that their products will not malfunction 

within that period. On one hand, it IS possible 

that your brand new Icom IC-7100 can fail in 

the first three years, and just as with life in-

surance, you’re betting the manufacturer that 

it will. But keep in mind that the odds are in 

their favor, because they’ve performed the 

scientific burn-in and other testing to assure 

them that it will not. Also, be sure you under-

stand what’s covered under the extended 

warranty, since many don’t cover what you 

might expect. My own death is certain, but I, 

for one, wouldn’t bet my cash on the death of 

my rig, so I turn down all such offers. 

 

Dear Annette: 

I’ve read several different definitions online, 

so now I want to know what you think. How 

much power is meant by QRP? 

Duane in Pleasant Grove 

Dear Duane: 

The term QRP was originally a Q-code that 

represented the phrase, decrease power, or 

the question, shall I decrease power? Today, 

although the original meaning is still in use, 

amateurs often use QRP to mean low power, 

but as you mentioned, the value of that low 

power quantity is debatable. According to the 

ARRL, “QRP has come to mean 5 W or less 

output for CW, or 10 W PEP or less for 

SSB.” They further state that “Most amateur 

organizations and contests embrace these 

as the official QRP limits.” 

 

Got a question for Dear Annette? Email it to 

uvarcshack@gmail.com and include your 

town name. Sorry, no guarantees. 

http://www.arrl.org/why-qrp
http://www.arrl.org/why-qrp
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The Amateur in You, Part 1 

What have you been pondering? 

In case you haven't heard of FT8, it's a digital 

data ham radio mode of communication, de-

signed for weak signal decoding. Instead of 

using your voice to contact another ham, you 

use your computer or other digital communi-

cation device to make the contact with anoth-

er FT8 station. FT8 can be used on any legal 

amateur data frequency, but is most often 

used on HF bands. It requires software that 

can control (and record) the exchange, and 

must be synchronized to an internet clock. 

This weak signal decoding is one of the 

greatest strengths of FT8. Making a contact 

by SSB (single sideband) can be difficult if the 

signal is weak or accompanied by a relatively 

large amount of noise. Even DSP (digital sig-

nal processing) filtering can only help so 

much, before the signal strength is overpow-

ered by the noise. FT8 uses FEC (forward er-

ror correction) and special DSP algorithms to 

distinguish a true signal from surrounding 

noise, and can therefore decipher signals far 

below the noise threshold of SSB. 

Weak signal decoding has the advantage of 

allowing ham radio communication when 

conditions, such as sunspot numbers, are not 

favorable enough to support SSB. You might 

recall that higher numbers of sunspots will 

result in a greater amount of solar radiation, 

which promotes SSB propagation in the HF 

range. But even when sunspot numbers are 

low, FT8 can filter out the noise that hides 

the very weak signals, and make the contact. 

Recently, FT8 has come under some criticism, 

due to the way it makes its contacts. It's pos-

sible, for example, that a station sending CQs 

on FT8 will get contacted and confirmed by a 

distant station running FT8, all without any 

user intervention from one or either end. The 

contention is that this method of making con-

tacts doesn't seem like the ham radio that 

we’re used to. There's a feeling by some who 

have worked hard to obtain some award, 

such as DXCC, that this new method some-

how cheapens their awards, thereby devalu-

ing amateur radio as a result. 

In my youth, I remember mowing many lawns 

so I could purchase the local ice cream fad : a 

Triple-decker Hecker. When I was finally able 

to pay for one, I saw another kid simply get 

handed one by his dad. Suddenly, I felt cheat-

ed, like all the work I had put into that cone 

was somehow devalued, cheapened. It wasn't 

until years later that my more mature self re-

alized another person's experience doesn't 

need to define my own. For all I know, that 

kid completely deserved that cone, but I'm 

not his judge. I knew I had earned my Triple-

decker Hecker, and once I realized nothing 

was going to change that, it was a lot easier 

to feel happy for somebody else's successes, 

because I stopped comparing them to mine. 

Bottom line is that FT8 doesn’t devalue ama-

teur radio, but enhances it. I have a friend 

who has found *traditional* amateur radio 

very difficult, due to his speech impediment. 

When I introduced him to FT8, he thought he 

had finally found ham heaven, and really took 

off with it, because he could still enjoy one 

aspect of ham radio, without having to stum-

ble over his words. Now, instead of enduring 

the embarrassment of having to repeat nearly 

everything he says, he sends his information, 

then reads the reply on the screen, and logs 

the contact. 

So, FT8 might not be for all, but it’s yet an-

other way for some to do ham radio, especial-

ly if that’s their only mode, and it’s gaining 

popularity daily. 

Noji Ratzlaff, KNØJI (kn0ji@arrl.net) 

The disruptive mode of FT8 

https://noji.com/hamradio/pdf-ppt/noji/Noji-Article-Sunspot-Cycle.pdf
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The Amateur in You, Part 2 

What have you been pondering? 

While helping a new ham couple experiment with their new-found craft one day, it became ap-

parent that their HTs (handheld transceivers) were set to 147.3325 MHz simplex. When asked 

why they chose that particular frequency, they proudly announced that it's well within the 2-

meter band, as allocated by the FCC and displayed on the ARRL band chart for Technician li-

censees, and that one seemed to work for them. 

The couple was correct in selecting a frequency within their Technician privileges, and were 

congratulated on that. When asked whether they were familiar with the Utah Band Plan, they 

said they weren't, but that they had heard there was such a thing. That was when they learned 

that the Band Plan further clarified which frequencies and usage were permitted by amateurs. 

According to the ARRL band chart (which reflects the corresponding Part 97 rules), anybody 

with a valid Technician license is indeed permitted to use any frequency in the 2-meter band, 

which spans 144.000 to 148.000 MHz. However, our local band plan states that certain sub-

bands, or subsets of this span, are allocated for specific types of usage. Here is a simplified 

summary for some of them within the 2-meter band: 

144.000 to 144.100 MHz : CW (Morse code) only 

144.100 to 144.300 MHz : SSB (single sideband) only 

144.300 to 144.500 MHz : satellite only 

144.500 to 144.900 MHz : repeaters only 

145.100 to 145.500 MHz : repeaters only 

145.500 to 145.800 MHz : simplex permitted (145.510 through 145.790 MHz, odd 20 kHz) 

146.000 to 146.400 MHz : repeaters only 

146.420 to 146.600 MHz : simplex permitted (146.420 through 146.580 MHz, even 20 kHz) 

146.600 to 147.400 MHz : repeaters only 

147.400 to 147.600 MHz : simplex permitted (147.400 through 147.580 MHz, even 20 kHz) 

147.600 to 148.000 MHz : repeaters only 

From the above list, you can see that the frequency the couple was using, 147.3325 MHz, falls 

within one of the sections allocated for repeater operation, and so their selected simplex fre-

quency did not meet the Utah Band Plan. They needed to choose a frequency from within one 

of the three sub-bands designated for simplex operation to be compliant. 

But wait, there's more. Further examination of the Utah Band Plan shows that simplex frequen-

cies must be selected by odd-numbered 20 kHz frequency separations in the 145.500 to 

145.800 MHz list, and even-numbered 20 kHz frequency separations in the other two. This 

means, for example, you can use 145.510, 145.530, 145.550 MHz, etc., from the first list, and 

146.480, 146.500, 146.520, etc., from the second list, and so forth. Therefore, a selection of 

146.490 MHz for your simplex operation, for example, goes contrary to the Band Plan. 

Finally, a band plan is not the law, but is a set of strongly suggested agreements that help us 

all play nicely with each other, in that they prevent chaos and minimize interference between 

stations. The band plan is set in place by the Frequency Coordinator, and in Utah is supported 

by the Utah VHF Society. Keep in mind that not all state band plans follow the same rules. 

The Utah (or any state, for that matter) Band Plan 

https://noji.com/hamradio/img/Band-Allocation-Chart-2017.jpg
http://utahvhfs.org/bandplan1.html
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=1&SID=6616e9d05efd5c707f648cf6d05700c7&ty=HTML&h=L&n=47y5.0.1.1.6&r=PART
http://utahvhfs.org/
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Hot Tips 

Good info for the new ham, and old stuff to refresh 

your memory 

Become part of RACES 

Due to innovations made by amateurs through 

the past one hundred-plus years, government 

and military have been able to communicate 

during times when it's most crucial, such as 

natural disasters, search-and-rescue, and in-

ternational conflict. Those sparks of creativity 

only prompted more experimentation by ama-

teurs, and the airwaves in the early days of 

radio became flooded with the trials and er-

rors of many projects. 

At the onset of World War I, it became appar-

ent that the military could not compete with 

the huge army of hobbyists for the radio fre-

quency spectrum. In response, the US Con-

gress ordered all amateur radio operation to 

cease. After the War, amateurs were permitted 

to return to the airwaves. Then came World 

War II, and once again, all amateur radio was 

ordered shut down nation-wide. 

What is RACES 

It was during World War II that the US Con-

gress drafted the War Powers Act of 1941, 

which provided for an amateur radio service to 

continue operating during war. Today, this 

service is known as RACES, the Radio Ama-

teur Civil Emergency Service, managed pri-

marily on the state level. Regular amateurs can 

apply for RACES credentials, permitting them 

to continue operating, but in a RACES capaci-

ty, during wartime or other emergencies. 

RACES accredits amateurs, conducts nets, 

trains its members, and more. Its purpose is 

to provide a body of proficient communication 

volunteers who can use their own equipment, 

skill, and time to aid with communication dur-

ing a large-scale crisis. Once a person is ac-

credited, RACES issues a unique number to the 

person, to be used along with the FCC-

assigned call sign, for identification. Should 

the Act go into effect, only those with a RACES 

number may transmit on amateur frequencies. 

RACES activation 

State governors and Public Safety officials can 

activate a RACES operation if they deem the 

incident scope to be large enough to warrant 

the use of amateur communication, due to 

damaged or inadequate infrastructure. During 

an activation, Public Safety officials will send 

out a notification to RACES members. 

Any amateur whose license has never been 

suspended can apply to RACES to become ac-

credited. To become part of RACES in Utah, 

visit the Utah Department of Public Safety 

website to download the registration form. 

RACES nets and training 

Once you're assigned your RACES number, you 

can check into one of the monthly RACES 

Nets. In Utah, the RACES VHF / UHF nets are 

held at 8 pm of the third Thursday of even-

numbered months on several statewide re-

peater systems. Another RACES Net is held on 

80 meters during odd-numbered months. 

Many official government agencies open their 

EOCs (Emergency Operation Centers) to allow 

RACES members to check in from their physi-

cal locations. 

The RACES leadership holds trainings during 

the monthly nets, on topics you likely know 

well, but can also include new or updated in-

formation. A worthwhile and more detailed 

and in-depth training is held annually on the 

first Saturday of November at the State of Utah 

RACES Conference. 

Your opportunity 

Your service in RACES is welcome and appreci-

ated, yet voluntary. Still, being one of a few 

who can operate a radio during wartime or 

other crisis is big, and your service can mean 

saving lives. 

https://en.wikipedia.org/wiki/War_Powers_Act_of_1941
https://dem.utah.gov/races-radio-amateur-civil-emergency-service/
https://dem.utah.gov/races-radio-amateur-civil-emergency-service/


15          UVARC Shack © January 2020 

 

DIY 

Worthwhile projects you can build on your own 

4:1 current balun 

In another newsletter article (UVARC Shack, June 2017, p. 2 - 3), we discussed the fundamen-

tals of baluns, their different types, and how they work, without going into a lot of detail. This 

time, we’ll show you how to make a 4:1 current balun, which will not only match a 200-ohm 

antenna system with a 50-ohm source, but minimize common-mode current, which can waste 

a lot of energy and introduce shack RF. 

We also showed in the last issue (UVARC Shack, December 2019, p. 16 -17) how to use a 4:1 

balun to bring a 600-ohm ladder line within reach of a 3.0:1 autotuner (600 ohms ÷ 4 = 150 

ohms, and 150 ohms is 50 ohms x 3, so a tuner that can handle a 3.0:1 SWR can tune this 

system). Some of the material for this article was taken from Charlie MØPZT. 

Parts list 

Two toroidal FT240-31 ferrite cores  Four M3-0.5 mm x 14 mm machine screws 

30 feet of 18 AWG zip wire   Four M3-0.5 mm hex nuts 

One Awclub IP65 electrical enclosure  Four M3 split washers 

One SO-239 solder bulkhead   One #4 x 18 AWG ring terminal 

Two 1˝ #8-32 zinc plated machines screws Two #8 x 18 AWG ring terminals 

Two #8-32 wing nuts    Two #8 split washers 

Two #8 flat washers    Four 11˝ zip ties, small piece of heat shrink 

Construction 

Let’s start with the most difficult part first, the winding of the toroids. Wind the two toroids 

identically, but with the red wire on the left for one, and the red wire on the right for the oth-

er, as in the photo. For each toroid, tightly wrap six turns of the wire pair on one side, then 

cross the pair over then 

under the diameter to 

wrap six more turns in 

the same direction, but 

on the other side of the 

pair. Zip-tie the two ends 

to secure them in place, 

leaving about six inches 

of wire pair on each end 

to work with, then strip 

all eight wire ends. (For 

reference, the transceiv-

er end is on the left side 

in this photo, and the 

antenna end is on the 

right.) 

https://noji.com/hamradio/uvarc/shack/UVARC-Shack-1706.pdf
https://noji.com/hamradio/uvarc/shack/UVARC-Shack-1912.pdf
http://www.m0pzt.com/blog/4to1-current-balun/
https://smile.amazon.com/Fair-Rite-Toroid-Core-FT240-31-Ferrite/dp/B01959LAFA/
https://smile.amazon.com/GS-American-Conductor-Power-Electrical/dp/B07428NBCW/
https://smile.amazon.com/Awclub-Waterproof-Dustproof-Transparent-158mmx90mmx64mm/dp/B07NSRYH4N/
https://smile.amazon.com/BOOBRIE-Chassis-Coaxial-Connector-Adapter/dp/B07DC1JYZL/
https://smile.amazon.com/Hilitchi-Insulated-Electrical-Terminals-Connectors/dp/B01D82U3PS/
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DIY, continued 

Ladder line 

At the transceiver end, twist the two 

red wires together, and the two black 

wires together. At the antenna end, 

twist the black wire of the toroid with 

the red on the right onto the red wire 

of the other toroid, solder them to-

gether, and cover the junction with 

heat shrink tubing. 

Install the enclosure 

Drill a ½˝ hole on one end of the en-

closure. Place the solder end of the SO-

239 bulkhead into the ½˝ hole on the 

outside of the enclosure, and using the 

four mounting holes of the bulkhead 

as a template, drill a 1/8˝ hole for 

each mounting hole. At the transceiver 

end of your wired toroids, solder the 

red pair to the center conductor of the 

bulkhead. Solder the black pair to the 

#4 x 18 AWG ring terminal. Solder the red wire of the antenna end to a #8 x 18 AWG ring ter-

minal, and the black wire to another. Assemble the bulkhead onto the enclosure using the M3-

0.5 mm hardware, with the ring terminal attached to one of the screws. 

Drill two 3/16˝ holes on convenient sides (opposite or top, for example) of the enclosure, and 

install the #8 machine screws and hardware (wing nuts on the enclosure exterior), with a wired 

and soldered #8 ring terminal attached to each. Zip-tie the two toroids together, one on top of 

the other. Install the cover on the enclosure, and the balun construction is complete. 

In the end 

Building your own 4:1 current balun is not difficult, but does require the correct materials 

(toroids) and some patience. Because of the zip wire and its insulation, this balun should easily 

handle 200 watts. As for performance, it should be workable on 160, 80, 40, 20, and 15 me-

ters (but not so well on 12 and 10 meters) if you apply it to a fan dipole, G5RV, or doublet an-

tenna, even with a tuner. The enclosure is made for all-weather outdoor installation, but be-

cause of the side bolts and SO-239 holes, you’ll need to take extra steps to ensure the balun is 

weatherproof, if you want to leave it out in the rain. 

If, after all this, you still want to simply purchase a 4:1 current balun, I recommend the $84 

BalunDesigns 4114TW, which meets my personal standards of RF specification and construc-

tion quality for 160 meters through 6 meters up to 5 kW. Meanwhile, if you’re inclined to build 

stuff like I am, the featured DIY balun is a reliable, yet inexpensive solution. 

Noji Ratzlaff, KNØJI (knji@arrl.net) 

https://www.balundesigns.com/model-4114-4-1-current-balun-1-5-54mhz-5kw/
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Living in the Past 

Historical perspective 

A few old QST covers 
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Side of Bacon 

A little ham humor 

FARADAY 

MAXIM 

MAXWELL 

HERTZ 

MARCONI 

ARMSTRONG 

MORSE 

TESLA 

HEAVISIDE 

PLREEUG 

HUGHES 

EDISON 

LODGE 

BOSE 

RUBLMAAO 

POPOV 

MOURA 

FESSENDEN 

DEFOREST 

POCKRUS 

BRAUN 

FLEMING 

WOITLDP 

YAGI 

LOOMIS 

TAYLOR 

MILLER 

LEVY 

MOORE 
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For Your Insight 

Information you could use 

Club meeting format 

Here’s the usual agenda for club meetings, at 

the Orem City Council Chamber Room, 56 N 

State St: 

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? 

Monthly meeting help 

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 

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) 

G3C1Ø : What is Near Vertical Incidence Skywave (NVIS) propagation? 

A. Propagation near the MUF 

B. Short distance MF or HF propagation using high elevation angles 

C. Long path HF propagation at sunrise and sunset 

D. Double hop propagation near the LUF 

E1BØ9 : Which amateur stations may be operated under RACES rules? 

A. Only those club stations licensed to Amateur Extra class operators 

B. Any FCC-licensed amateur station except a Technician class 

C. Any FCC-licensed amateur station certified by the responsible civil defense organi-

zation for the area served 

D. Any FCC-licensed amateur station participating in the Military Auxiliary Radio Sys-

tem (MARS) 

https://noji.com/hamradio/training.php
https://noji.com/hamradio/hamnets.php
https://noji.com/hamradio/frequencies.php#programming
https://www.facebook.com/groups/UARC146.76/
https://www.facebook.com/groups/uvarc/
http://user.xmission.com/~uarc/testinfo.html
http://www.ncvec.org/downloads/2019-2023GeneralClassQuestionPool.pdf
http://noji.com/hamradio/pdf-ppt/2016-2020-Amateur-Extra-Class-Pool.pdf
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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 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 

Wed April 15, 7:00 to 8:45 pm 

Sat April 18, 2:30 to 5:00 pm 

 

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 

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 20 Feb 8:00 pm, 147.12 

Jackson Hole Net, Mon 8:00 pm, 146.76 

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 

Answers to the Questions of the Month 

G3C1Ø : B ( Short distance MF or HF propagation using high elevation angles ) 

E1BØ9 : C ( Any FCC-licensed amateur station certified by the responsible civil defense organi-

zation for the area served ) 

Upcoming Contests 

NAQP (North American QSO Party) 

11 am to 11 pm Sat Jan 18 

ARRL January VHF Contest 

Noon Sat Jan 18 to 9 pm Sun Jan 19 

Winter Field Day 

Noon Sat Jan 25 to noon Sun Jan 26 

State QSO Parties 

Feb 1 to 2 : VT, MN, BC 

See a larger list at contestcalendar.com 

https://goo.gl/maps/qHo5zHrkjGQ2
https://HamStudy.org/sessions
http://noji.com/util/Mail-Handler.php?emailSubject=Sign%20me%20up%20for%20the%20Provo%20ham%20class&dest=hamclass
https://secure2.orem.org/ps/applicationCert.aspx
https://secure2.orem.org/ps/applicationCert.aspx
https://secure2.orem.org/ps/applicationCert.aspx
https://secure2.orem.org/ps/applicationCert.aspx
https://noji.com/hamradio/hamnets.php
http://www.ncvec.org/downloads/2019-2023GeneralClassQuestionPool.pdf
http://noji.com/hamradio/pdf-ppt/2016-2020-Amateur-Extra-Class-Pool.pdf
http://www.ncjweb.com/NAQP-Rules.pdf
http://www.arrl.org/january-vhf
https://www.winterfieldday.com/rules/
https://www.contestcalendar.com/stateparties.html
https://contestcalendar.com/contestcal.html
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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 Au-

dio 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 

https://noji.com/hamradio/jpole.php
https://signalstuff.com/product/super-elastic-signal-stick/
https://play.google.com/store/apps/details?id=com.andromo.dev5592.app509392
http://hambadgers.com/


We are the Utah Valley Amateur Radio Club, a 501(c)(3) non-

profit (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 Val-

ley Amateur Radio Club, and its purpose is to convey the tone 

and temperament of the club, to inform and entertain its mem-

bers, 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 

Utah Valley Amateur Radio Club 

PO Box 1288 

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 

Our fearless leadership 

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 

Where everybody knows your call sign 

https://uvarc.club/join
https://www.facebook.com/groups/uvarc/
https://uvarc.club

