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Club meetings
Recap

June 2022 club meeting ‒ Contesting

We were privileged and delighted to have Darryl Hazelgren K7UT explain the ins and outs of
contesting, and what that means. He explained what it is, how it’s done by long-time hams,
and many tips from himself and other experts. Darryl also entertained us with a little history
behind some of the contesting and present and past contesters who have led the way behind
Utah’s contesting legacy. You can see the recording of the meeting here.

July 2022 club “meeting” ‒ Ham Radio Fair

Our second annual Ham Radio Fair was accompanied by our first Ugly Antenna Contest. Stan
Burmood W2STN had the winning ugly antenna, seen here on the right. Photos of the fair start
on page 13. You can see a video of the event here.
By the way, many of our past meetings are recorded and posted on the club YouTube channel.
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Silent Key
Memorial for a ham who has passed on

Eugene “Geno” Bakke, N7HVE
On 30 May 2022, our friend in public service and EmComm, Geno Bakke N7HVE passed to the other side.
Most of us remember Geno as an omnipresence at the
Freedom Festival Parades, but if there’s a public service
that needs ham radio, he was often one of the first to
sign up.
Geno has been a member of TERT (Timpanogos Emergency Response Team) for over 35 years, almost since
its start. One hot July 4th, while fellow TERT participants
were serving up at High Camp, Geno hiked with a watermelon in his pack, and served the unbelieving camp
members upon arrival at the top. Besides attending numerous TERT trainings, he was often part of the UCARES
communication team at the Freedom Festival Parade, as
mentioned, and sometimes volunteered for Varsity
Scout training.
Geno was an American military veteran who served with
the Navy Seals in Hawaii, the Philippines, Japan, and several European and Middle-Eastern
countries. Many veteran comrades have enjoyed his friendship through the years.
Later, Geno suffered a concussion on the job, when a load of
steel was accidentally dumped
on him, an injury from which he
never fully recovered. Although
that mis-hap slowed him down
considerably, it didn’t completely stop him from serving in every event that his health would
allow.
On June7, Geno was laid to rest
in Utah Veterans Cemetery and
Memorial Park at Camp Williams. You can read his obituary
here.
73, friend
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Field Day
In photos

We held this year’s UVARC Field Day out near Strawberry Reservoir at a slightly different location than in years’ past. But what remained the same is our family-friendly social gathering, as
you can see from these photos. Huge thanks to so many who made our Field Day a success
once again, especially to those who pulled trailers, set up and tore down antennas, brought
food for the potluck, and to you, for showing up and sharing in our fun! We’re grateful to all
who operated our stations, especially Chad WE7CB for working digital and to Ralph K7RLN for
running CW. A big thanks to Wendy KW3NDY for organizing our event and to Chad KD7BKO
for setting up the communication trailer to provide the mesh network and wi-fi for our camp.
Here’s also a video of the event, by Kevin K7SW.
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Field Day
continued
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Field Day
continued
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Field Day
continued
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Field Day
continued
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Field Day
continued
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My Shack
Highlighting the shack (ham equipment and room) of a member, to
give others an idea of the possibilities that might work for them

Taylor Foote, KI7SHU
I've been a ham for a couple of years now,
but it took me a while to find my footing in
ham radio. I got my first radio, a Yaesu FT60, when I was a young boy scout. I went
to take the test and failed by 3 questions.
Somewhat discouraged, the radio sat in a
drawer for almost 8 years before I got my
license. After getting my license, I picked
up my radio and promptly found that the
battery would no longer hold a charge.
Who would have guessed? :-) It took me a
few more years to really get involved with
ham radio.
Recently I finally got a J-pole outside my
shack. I was tired of only using the radio
inside my car when I wanted to talk with
people, so I was determined to find a way to set up my antenna. My J-pole is attached to a 10foot piece of conduit tied by Velcro to a fence post outside my window. As a renter, I can't attach things to the house, so my antenna is a mix between
permanent and portable. One thing that I really like about
the J-pole is that I can quickly put it up or take it down for
inclement weather, and that it's portable. I also like how
cheap it was. For someone who is starting new in the hobby
and wants to see how an outside antenna can help you, I
recommend this setup. It cost a grand total of $100
(including the coax). I also like that I can eventually transition this antenna to be attached to the house, when the time
comes. Having an outdoor antenna has helped me increase
my ham participation by a massive leap.
Aside from my FT-60, I have a Yaesu FT-2980 in my car, a
BTech UV-25X4, and a few Baofengs. My 25x4 is currently
my shack radio, but I have plans to move it into a 72-hour
kit and replace it with an Icom or Yaesu radio. I've learned
recently that saving up the money for a Icom/Yaesu/
Kenwood is totally worth it.
I really enjoy participating in community events such as races, rides, and parades. I also enjoy talking on simplex and
joining the New Ham Net. You'll find me monitoring
446.325 or the 76ers. I'm also interested in learning more
about digital radio, ARDEN, APRS, and LoRa. I'm a software
engineer and really enjoy merging the two hobbies together.
— 73 from KI7SHU
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Amateurs in Action
Recounts of ham radio operators who have used their time and
skills to help others in a time of need

Alberta rescue
It was 28 September 2002, and Gered May of Drayton Valley,
Alberta, Canada, was enjoying a nice, early-autumn Saturday
out near Peppers Lake, riding on his ATV, when he crashed
and broke his leg and collarbone, and dislocated his elbow. It
wasn’t long before Dave Lajeunesse VE6DRD of Red Deer, riding with other members of the Highriders Four Wheel Drive
Club, encountered Gered and immediately attempted a call to
911.

Dave Lajeunesse VE6DRD

As soon as he realized they were outside of cell tower range, Dave picked up the microphone
to his 2-meter mobile radio, an ADI AR-147 attached a 5/8-wave whip, and made contact with
one of the repeaters in the Central Alberta Radio League system. On the other end were members of the Red Deer ARES group, who soon engaged the Rocky Mountain House dispatchers
and the helicopter medivac pilots. Other members of the Four Wheel Drive group provided onscene first aid, marked a helicopter landing zone near the injured patient, and sent guide vehicles to the nearest road to meet RCMP and EMS ground vehicles.
Highrider members Kevin Hennel VA6CDN and Steven
Booth VA6AMC provided GPS coordinates to Dave, who
relayed the location information directly to the STARS
ambulance helicopter pilots. Within two hours of the first
call, the patient was stabilized, extracted from the remote accident scene, and airlifted to surgery.
About his experience helping Gered, Dave said, I understood and appreciated the incredible capabilities this
system has out in the
back country and how
it could save someone
or myself in such things as breakdowns, or injuries. I felt
communication was vital when you are potentially so far
from any main roads and a problem arises. In combination
with a GPS, someone can always find you! So I haven’t really had a lot of experience
talking,
just a little here
and there. I have never made an emergency call before, and from my experience last weekend I have
learned a great deal. Last heard, Gered was making a
full recovery.

Highriders carrying Gered
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You can read more details about this rescue on the
Central Alberta Amateur Radio Club website. (Sorry
for the small and grainy photos; they were the best I
could find.)
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New Hams and
Upgrades
New hams
K7AUV = Daniel Jones

KK7HHO = Reese Podwys

KK7GWD = Adam Cook

KK7HHX = Robert Christian

KK7GXV = Richard Nelson

KK7HIK = Ross Maxfield

KK7GYB = Kaden Triptow

KK7HIL = Peter Robbins

KK7HAU = Kevin Temple

KK7HIT = Jonathan Hoenisch

KK7HBW = Benjamin Boden

KK7HKC = Todd Johnson

KK7HDF = Jared Carter

KK7HKL = Kip Warren

KK7HDG = Troy Rydman

KK7HOB = Taylor Hammer

KK7HDP = Kenneth Wright

KK7HOK = Kery Wilkinson

KK7HFE = Kristen Pereira

KK7HON = Daniel Kemp

KK7HFJ = Samuel Bird

KK7HOO = Rebecca Myntti

KK7HFR = Rodney Amussen
KK7HFS = Rashelle Boucha
KK7HGN = Ryan Porter
KK7HGP = Aaron Merrill
KK7HHG = Kent Giles
KK7HHI = Lisa Hoenisch

Upgraded hams
KC5SUT = Michael Cobbley (General)
KG7HSA = Michael Averett (General)

Congratulations to all these diligent folks! We look forward to hearing you
on the radio soon.
12
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Ham Radio Fair
In photos

Adam Cowie KI7RED,
Lindon City Manager, who
arranged for the location
to make all this possible
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Ham Radio Fair
continued
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Ham Radio Fair
continued
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Ham Radio Fair
continued
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Events
Upcoming happenings

UVARC Swap Meet
Heads up! The Utah Valley Swap Meet this year will be 9:00 am Saturday September 24, at the
Spanish Fork North Park Pavilion, 1185 N 400 E. One of our few fund-raisers ever, entrance is
$5 per person or $10 per family, plus $10 per table to display your wares. The fee is waived
for outside clubs and service (ARES, RACES, CERT, etc.) groups who want to get the word out.
More than just a flea market, we hold this swap meet annually to provide
•

Information on how to get active with many aspects of ham radio, such as HF, digital,
APRS, POTA, SOTA, portable, solar, and much more

•

A chance for service organizations to invite and inform attendees and recruit members

•

Radio programmers who could program your radio on the spot

Bring stuff you want to get rid of or show off, or come and browse the many things that are for
sale, in case you find something you need, or both. You’ll find many give-away items as well.
Dave Becar KI6OSS plans hold an exam session at the swap meet just outside the pavilion, under the Laurel VEC. Watch for updates on FB and emails, as time progresses. This is a family
event, and we’d love to see yours at the Swap Meet!

76ers Annual Ice Cream Social
It’s time once again for the 76ers Annual Ice Cream Social, at Leatherby’s in Orem, 304 E University Pkwy. Bring your family on Saturday 10 September at 1:00 pm and join us for lunch and
treats. They have burgers, fries, and deli sandwiches, as well as world-class shakes, ice cream
cones, sundaes, and parfaits.

Elections
The Utah Valley Amateur Radio Club will be holding our annual elections during the monthly
club meeting on Thursday September 1 at 6:30 pm. Club members will be voting (in-person
only) for the president, vice president, secretary, activities chair, and the technology specialist.
Our current and wonderful activities chair Wendy Shoop KW3NDY is stepping down, and we’re
looking for a worthy replacement to help organize our activities, such as Field Day, the Christmas Potluck, and more.

DIY Night
Our November 2022 club meeting will be our annual DIY (do-it-yourself) night, where you can
learn (or help teach!) a skill or concept to club members. This one will be held at the Orem Senior Friendship Center, 93 N 400 E starting 6:30 pm. Come learn about soldering, installing a
connector, using Anderson Powerpoles, how to apply heat shrink, how to program a radio, how
to set up your own mini-repeater, how to analyze an antenna, and more. Info as we get closer.
If you’d like to showcase a concept, please let one of the club leadership know. We’ll give you a
half-table to set up your demo and poster board or literature!
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Brass Tacks
An in-depth look at a radio-related topic

Complex power
By now, you’re probably acquainted with
Ohm’s Law, one of the most foundational of all electrical principles (using V
instead of E for the voltage this time):

V=IxR
Corollary to Ohm’s Law is the calculation for power to the same load:

P = I x V = I2R
Results are typically simple for resistive
loads. You might recall that impedance
is defined by the complex number

Z = R + jX
in which R is the load resistance, X is the load reactance, due to
its inductance and capacitance, and j is the imaginary unit. If we
apply a voltage across a complex impedance, we have instead

V=IxZ
V = I x (R + jX)
V = I x R + j(I x X) = IR + jIX
But because this V is now a complex number, due to the complex impedance Z, let’s use S to represent the complex result of the power calculation

S = I x V = I x (IR + jIX) = I2R + jI2X
By convention, the letter P is used to represent the resistive power I2R, and Q is used to represent the imaginary value I2X. So, the equation becomes

S = P + jQ
in which

18

S=

complex power

units of VA

(volt-amperes)

P=

real power

units of W

(watts) [aka active power and true power]

Q=

reactive power

units of VAR

(volt-amperes reactive)
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Brass Tacks
continued

Power triangle and power factor
You might recall that the magnitude of a complex number is
found by the square root of the sum of the real portion
squared and the imaginary portion squared:

Z = R + jX
|Z| = √(R2 + X2)
The corresponding power values are derived from the voltage
V being applied across the load impedance, from the previous
page:

S = P + jQ
|S| = √(P2 + Q2)
In this case, |S| is called the apparent power, and is still measured in VA. And because of this
Pythagorean relationship, we can represent these values in a right triangle:

From this power triangle, another value
that’s relevant to the discussion of complex
power is the power factor, labeled PF,
which is the ratio of the real power P to the
apparent power |S|, providing an idea of
how much of the generated (apparent) power is actually being put to useful work (real
power). The power factor angle, labeled θ
(also known as the phase angle), is the
same angle as the load impedance angle,
between the real portion and the magnitude. Because of this being a right-triangle,
the power factor is the cosine of the power factor angle:

PF = cos(θ) = R / |Z| = P / |S|
and therefore

P = |S| x cos(θ)
In essence, the power factor is the cosine of the phase angle between the voltage sinusoid and
the current sinusoid. From this power factor ratio, we could see that the higher the ratio (and
the less the angle), the more generated power is being put to useful work. If the load is inductive, X (and therefore Q) will be positive; if it’s capacitive, X (and therefore Q) will be negative.
Q is positive or negative, depending on the net reactance.

19
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Brass Tacks
continued

Reactive power
One of the electrical mysteries that tend to stump or confuse the most people regarding complex power is the concept of reactive power, which is neither dissipated nor consumed, but is still necessary to fulfill the mission of complex power. Because of inductance and capacitance in the
load, the power is repeatedly stored and released in these
components, but is wattless and non-productive.
A bit of a stretch, reactive power can be thought of like water over a mill water wheel. The river supplies the water,
which is necessary to provide energy to the wheel, and the
water simply returns to the river, but with less energy. The
returning water is waste to the mill, because it can no longer provide any useful energy, but was still necessary for the
process.
The reactive power still needs to be paid for, because the entire power transfer-and-exchange
process could not occur without it, so the power company (or your power supply) must still
generate it.

What that means to you is that if your business runs a lot of motors, that large inductive load
translates into a potentially low power factor. To accomplish the same amount of work as without the motors, your business will need to draw more power from the utility company, costing
you more. Today, some businesses invest in power factor correction, by installing industrialsized capacitor banks to offset the reactive power requirement, since most power factor imbalances are due to inductive loads.
In the diagram to the right, the many motors in a
business have resulted in a low power factor (due to
the large QL1, the entire blue ray from the solid
green ray to the solid red ray) which is

P / S1

But after adding a capacitor bank, which contributes

–QC

the new (greater) power factor is

P / S2

Through all of this, the value of P (the actual amount of the drawn power put to useful work)
hasn’t changed. The value of S is lower because of –QC, making it appear like the business is
using less power, and hence the name apparent power. The closer the capacitive and inductive
load (reactances) adds to zero, the higher the power factor and less the load needs to draw
from the power company, and the lower the power bill.

20
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Brass Tacks
continued

Which do you pay for on your utility bill, the apparent power, the real power, the reactive power, or all three? Most utility companies tend to bill residences and small businesses for real
power and commercial industries for apparent power. Some charge each industrial customer
for real power, and then add a power factor penalty to the bill when their power factor falls
below a predetermined threshold.

Average power and real power
A natural result of power discussions is the concept of average power, the total amount of
energy consumed or dissipated over a specific period of time, P
= ∆E / ∆t. The quantity is
ave
used to give consumers a way to understand how much energy they had demanded during the
past month, for example.
While the time period (∆t) is often simple to calculate or estimate, the total energy (∆E) might
not be so intuitive, and its calculation differs between energy types, such as thermal (natural
gas), light (lamps and solar), mechanical (think vehicles, A/C, and refrigerator compressors),
chemical (batteries and wood-burning stoves), and for our discussion, electrical. The precise
calculation for average electrical power is

It’s an integral because the power consumption changes from one split moment to the next.
The function p(t) is called instantaneous power, and is calculated from

p(t) = i(t) x v(t)
similar to the P = I x V equation we’re already familiar with, except that

v(t) = V0sin(2πft)

and

i(t) = I0sin(2πft ± ø)

Because the current is the result of the voltage divided by the load impedance, the voltage and
current will have the same frequency f, but differ by phase angle ø. These two functions are
known as instantaneous voltage (the peak voltage V0 at any moment in time, modified by the
sine function) and instantaneous current, (the peak current I0 at any moment in time, modified
by the sine function shifted by an angle of ø), respectively. Solving the integration gives the
average power equivalent:

Because the average power is related to the peak current and peak voltage by the power factor, the average power is also known as real power, also called true power, active power,
and a few others. It is power that is consumed by a load.
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Brass Tacks
continued

From our discussion on RMS, we also know that

and
Multiply the two together

X

X

therefore,
proving the average power (and therefore the real power) can be calculated from the RMS values for current and voltage, if the phase angle is known.
By the way, the quantity RMS power can also be calculated, but has no meaningful or practical
use in the physical world, and so is omitted here. In some discussions, when the term RMS
power is used, it’s typically a mis-speak for average power, largely out of misunderstanding of
the terms.

Peak envelope power
One application for the use of average power is the calculation of peak envelope power (PEP),
a value immediately relevant to the world of amateur radio. It’s mentioned in the FCC rules
[Part 97.3(b)(9), Part 97.313(b), etc.], but many struggle with the concept, so understanding it
might require a little visualization. It’s often easier to illustrate the property by examining an
AM (amplitude modulation) radio signal.
The drawing to the right displays the output power signal of an AM radio transmitter, showing the higherfrequency carrier wave that has been modified
(modulated) by a lower-frequency sine wave. Each oscillation of the carrier signal is a result of the average power
of the signal in that cycle.
The outline made from connecting the highest points of
the carrier wave together, and another outline from connecting the lowest points, form the power envelope. The
highest points in the envelope define the peak envelope
power of the signal, marked in red. When observed with
an oscilloscope, the displayed peak envelope voltage can
be used to calculate the PEP of your transmitter by
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PEP = ½(PEV)2 / 50

Brass Tacks
continued

Brief rectangular / polar / phasor / vector / sinusoid overview
Many discussions, diagrams, and lessons present complex numbers in rectangular format,
such as a+jb, and/or polar format, such as c/30°. But other terms, such as phasor, vector, and
more, seem to get thrown into the mix to describe them, so let’s try and sort them all out.

Let the peak voltage be
Sinusoidal form

V0 = Vm = 120√2 V at 60 Hz and the phase angle be 16° :

v(t) = 120√2sin(120πt + 16°) V at any time t

Vrms = (V0) / (√2) = (120√2) / (√2) = 120 Vrms
Vreal = 120cos(16°) = 115.35 V and Vimg = 120sin(16°) = 33.1 V
Vrms = √[(Vreal)2 + (Vimg)2] = 120 Vrms
Rectangular (also called vector) form
Polar (also called phasor) form

V = Vreal + jVimg V = 115.35 + j33.1 V

V = Vrms/θ V = 120/16° Vrms

Equation recap
Here is a list of some of the concluding equations that define the different aspects of complex
power, including some that were not previously mentioned:

Real power

S = P + jQ
|S| = IrmsVrms
P = |S|cos(θ)

[measured in VA]
[measured in W]

Reactive power

Q = |S|sin(θ)

[measured in VAR]

Power factor

PF = cos(θ) = P / |S|

Average power

P = IrmsVrmscos(θ) = |S|cos(θ)

Complex power
Apparent power

[in W]

Summary
Complex power is the power supplied to a load impedance by an AC voltage. If the load impedance consists of a non-zero reactance, complex power consists of apparent power, real
power, and reactive power. The ratio of the real power to the apparent power is called the
power factor, and is equal to the cosine of the phase angle between the voltage and resulting
current signals. Because reactive power is neither consumed nor dissipated, it can’t be used
for any useful work, but must still be generated. Real power is both consumed and is useful,
and is the same as average power, which is a quantity of energy over a specific time period.
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:
During many contests, we’re required to give
a signal report as part of the exchange. But it
seems silly to me that the hams in a contest
always say 59, even after struggling to hear
the other side after a few repeats. How relevant are signal reports if they’re always 59?
Andy in St. George
Dear Andy:
I believe you’re right, that it’s a little pointless if the report is always 59 or 599, regardless what was received. On our local weekly
UVARC HF Net, we rely on actual signal reports to give us some idea about our equipment and the conditions. We do realize the
report is a bit subjective, based on calibration, settings, etc., but it does give us a relative starting point. Then again, if you choose
to participate in a contest that requires the
report, then I’m sure your 59 will be welcome.
Dear Annette:
In today’s world of cell phones, why would
anybody still do ham radio?
Son of a ham in Salt Lake City
Dear Son:
In today’s world of grocery stores, why would
anybody still go fishing?

na that comes with a spring base. But, if you
purchase an antenna that is not made for
one, and then mount it on a spring base, the
added spring can drastically alter its characteristics (impedance, SWR, pattern, performance), because ham radio antennas are typically designed without them.
Dear Annette:
My husband and I were on the freeway in different cars, because we were dropping off
one of them. Both of our cars have mobile
radios, but we had a difficult time talking to
each other on the repeater, even though we
were both line-of-sight with it. Somebody said
we were so close to each other that one of
our radios was de-sensing the other. Besides
getting farther from each other, is there an
easy way to get around this problem?
Sarah in Orem
Dear Sarah:
Desensitization (“desense”) does catch people
by surprise every once in awhile, especially in
the same home. Probably the easiest way to
get around that nuisance is to switch to a
simplex frequency. Another handy trick is for
one of you to change to reverse, which simply swaps your radio’s repeater input and output frequency settings.
Dear Annette:

Are you Republican or Democrat?

Dear Annette:
I have a Diamond ham antenna with a 3/8-24
thread mount on the bottom. If I install that
antenna onto my CB spring that also takes a
3/8-24 thread, will that work for me?

Bill in Provo
Dear Bill:
I’m American.

Barry in Eagle Mountain
Dear Barry:
You can purchase a mobile ham radio anten-
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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?

Install a lightning arrester on your coax
People who are new to ham radio don't always appreciate the benefit of erecting an
outdoor antenna, until others complain about
their signals, or until they themselves realize
that people can't hear them very well. Some
wonder whether putting up an outside antenna will attract lightning, however. When we
encourage people to install an outdoor antenna, one that's above their roofs, we should
also tell them to ground the antenna coax
through a surge protector, also called a lightning arrester.
Lightning is a strange beast, and although it's
electricity, it doesn’t seem to act the same as
the electricity we use from our wall sockets or
batteries. We often refer to the kind we generate for household use and entertainment,
as current electricity, while the kind that
nature provides as static electricity, even
though all electricity follows the same laws of
physics. Current electricity is produced by
moving electric charges that reside within an
electronic band of a metallic atom. They remain in that band until an electromotive force
pushes them. Static electricity is produced by
friction between insulating materials, such as
glass, cloth, rubber, air, dust, and clouds.
When enough friction occurs, the static begins to accumulate, until the total voltage
presented by the difference between the accumulation and a nearby opposite voltage
contact, such as the ground, is great enough
to overcome the distance (indeed, about 3000
volts per millimeter!) When this happens, the
space between the two becomes ionized by
the electric field, which creates a temporary
and erratic, but effective conducting path between them. Once the ionized path is complete, the accumulated charges rush through
the ionized path very suddenly, creating a
very high-temperature discharge, often resulting in a very incandescent, blinding flash.
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The purpose of a lightning arrester is to route
static charge to ground relatively slowly. With
one in place, the lightning is less likely to
have to discharge quickly. So, will your rooftop antenna attract more lightning? Possibly,
but if its coax is fed with a lightning arrester,
the discharge will occur much slower than
without one, and you might never notice the
benefit.
If the water behind a large dam exceeds its
rated capacity, the dam could burst, and the
resulting torrent could cause quite a lot of
destruction downstream. But if the same
quantity of water was released much slower,
the damage could be largely avoided. Lightning is deadly and damaging because it's a
very quick movement of a lot of static charge.
By slowing the rate of this discharge, the
damaging effects of lightning can be reduced. A surge protector such as a lightning
arrester does just that, and provides a relatively slow release of the charge, instead of
completely blocking the charge until it becomes too large to hold back.
Some people advocate unplugging your coax
during every lightning storm, and if that
works for them, then I'm happy for them.
Those people should keep in mind, however,
that if the lightning jumped 500 feet to reach
their antennas, the measly six feet of separation made by unplugging the coax is probably not going to stop it, even if the end of the
coax is sitting in a glass jar.
Finally, like all electricity, lightning travels by
means of a field, and if that field through the
air is a better conductor than that through a
wire, the lightning will prefer and jump
through the air. By installing a lightning arrester, however, we’ve done what we could to
avoid an otherwise bad day.
Noji Ratzlaff, KNØJI (kn0ji@arrl.net)

The Amateur in You, Part 2
What have you been pondering?

RMS
In the US, we say that our standard household wall socket voltage is 120 VAC (volts
alternating current). Yet, if you were to look
at its waveform on an oscilloscope, which displays a measurement of an electrical signal, it
looks like anything but 120 volts:

For example, if I poured a cup of boiling water on my hand all at once, I will probably get
badly burned. But if I poured that same cup
of boiling water on my hand, a hundredth of
a drop at a time, over the course of a week,
my hand will likely survive the hot bath. The
amount of heat energy was the same in both
cups, but the longer time all that energy hit
my hand means my hand was exposed to
much lower power, and so I felt it less.
Therefore, answering our question requires
determining the amount of power (heat per
time) the AC signal is being dissipated in a
load, and calculating the equivalent DC voltage that would result in the same power (heat
per time) dissipation. The following equation
is that very calculation for voltages:

The RMS (root-mean-square) value of an electrical quantity (voltage, current, power) came
about through the desire to understand the
net effect that quantity has on a load (the device or circuit that requires the energy). Calculating the average of an AC voltage to determine the net effect would not be very useful, because from the above graph it’s apparent that the average voltage is zero volts,
since it’s negative for as long as it’s positive.
Yet, when I stick my fingers in the light socket, it certainly doesn’t feel like zero volts. In
fact, this “feel like” effect is what we’re after,
and can be observed or measured in the
amount of heat my finger might feel. So, the
question becomes, What steady (DC) voltage will provide the same net heat effect in
a load as a given AC peak voltage?
Heat is a quantity of energy, and the amount
of heat or energy over a certain amount of
time is known as power. Power is useful because it tells me not just how many buckets
of heat are being dumped into my finger, but
how fast my finger is burning up.
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Because the given AC voltage is any function
v(t), this equation accounts for any kind of
AC waveform, not just sinusoidal, which is
what appears at our light sockets. For the
common sinusoidal case, this entire RMS calculation simplifies to

So, for a peak voltage (from the above graph)
of 169.7 volts, what shows up at the wall outlet is (169.7 volts / 1.414) ≈ 120 VACRMS.
Much (not all!) of our concern for energy consumption and power transfer is calculated
based on RMS values. This includes transformers and RF transmission.
Noji Ratzlaff, KNØJI (kn0ji@arrl.net)

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

Guy wires
If we ever need to install a tall mast or antenna, often the wind is strong enough to bend it
or knock it over, if it’s not secured by some
sort of tether or support. When the antenna is
made of copper, for example, the soft, thin
metal is especially easy to bend, even in a
mild breeze. We refer to a cord, rope, or other
type of line as a guy wire or guy line.
(Sometimes mistakenly called a guide wire.)
Not a strict definition, we often call metallic
lines (insulated or not) guy wires, and nonmetal ones guy lines, although the term guy
wire is very commonly used for either case.
For the purposes of this short article, let’s just
call it a guy, then distinguish them by context.

sections smaller than a quarter-wavelength
each, separated by insulators to prevent distorting the antenna radiation pattern, for one.
You should guy your mast if it’s higher than
ten feet above its lowest anchor point. Questions arise almost daily about how to install
guy wires, by those who need to secure a tall
mast. Here are some of them:
Three or four guys per point? Four is stronger and more stable, but three is more convenient. Which ever you choose, anchor them at
equal angles around the mast, if possible.

What angle off the ground? When we speak
of guy angle, we’re referring to the angle off
the level ground, not at the top. Ideally, install
Here are the most common guy material you
them at 45º, but lower the angle (by moving
as an amateur might encounter or need:
the ground anchor point farther away) to 40º,
◊ Paracord : For daily, temporary, and casual 35º, or even 30º, as needed, in case of strong
use, regular paracord is handy, lightweight, winds or other stability issues.
and inexpensive (5.7¢/ft). You can also get How to attach them to the mast? Use a guy
paracord 550 (military specification, Dacron, ring or collar, which has pre-drilled holes for
550 pounds rated) for a reasonable price guys, or attachments such as carabiners.
(9.1¢/ft).
How far to space them vertically? Always
◊ Mastrant : A newer guy type on the market, make sure one guy is at the very top, so that
Mastrant, such as the MP03100, is UV- no part of my wire antenna is higher than my
protected, very strong, and non-stretching. It’s highest guy (short verticals can go higher.)
a little more expensive (11.9¢/ft) than para- Then, place one or two more part-way down to
cord, but made specifically for permanent out- the bottom, for masts under about 50 feet tall.
door guying.
Length of each guy? Try and make guy lines
◊ Phillystran : Some serious amateurs use Phil- twice the height where it attaches to the mast.
lystran Kevlar (aka Aramid) guy cabling for So, if your mast is 40 feet tall, your longest
their tower and industrial needs. It’s probably guy should be 80 feet long.
the most expensive (89¢/ft) and yet one of the How to anchor the guys? Hammer in nothing
strongest of all synthetic guys.
less than 18-inch round stakes to tie them
◊ Steel cable : For tall towers and other large down. One sideways push with a pry bar tends
structures, many professionals rely on steel to loosen one enough to remove easily.
cabling, which can be inexpensive (7.0¢/ft), Finally, the knots you use for tying guy wires
but comes with its own set of problems be- form the topic of another article. They should
cause it’s metal. They need to be installed in be quick and easy to remember.
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DIY
Worthwhile projects you can build on your own

100-watt dummy load
Seems like every once in awhile you need a dummy load, something that doesn’t require an
antenna, that you can connect to the output of your radio and make a test without everybody
hearing you. This inexpensive one will handle 100 watts from DC to 54 MHz.

Parts list
Four 50-ohm 100-watt resistors

One SO-239 bulkhead connector

24 inches of 16 AWG stranded speaker wire

One 4˝ x 10˝ copper sheet

Four #6-32 screws, nuts, split washers

Four adhesive LRFs (little rubber feet)

Seven 16 AWG #4 stud ring terminals

Four each M3 screws, split washers, nuts

One 5˝ x 7˝ x ¼˝ fiberboard sheet

Eight #6 ½˝ spacers

Eight M3 big screws

Body preparation
Bend 1½˝ of one end of the copper sheet into a right angle. The bend tends to be a littler
more uniform and square if you use a carpenter’s square, by lining up the long side against
the square and pressing down on the square while bending the sheet upward.

Connector assembly
Drill a ½˝ hole in the center of the 1½˝ end that's bent upwards. 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. Assemble
the bulkhead onto the copper plate bend using the M3 smaller screws and hardware.

28

UVARC Shack © August 2022

DIY, continued
100-watt dummy load

Cut off all but 1½˝ of the copper sheet. I suppose I could have simply started with a 4˝ x 3˝
sheet, and then bend it in half, but I found it easier to bend the larger 4˝ x 10˝ sheet, then
cut off the excess 7˝. Line up the edge of the copper sheet bend with one of the 5˝ ends of
the fiberboard sheet, and drill four 9/64˝ holes in both the copper sheet bottom and the fiberboard sheet. Install the four #6 hardware to secure the copper to the fiberboard base.

Resistor network assembly
Arrange the resistors on the fiberboard sheet, allowing for plenty of space on the sheet for
ventilation, including the spacers. Drill 1/8˝ mounting holes for each resistor, and mount the
resistors to the sheet using the spacers and M3 25-mm hardware.
Separate the entire length of the
speaker wire into its two conductors. Solder one of the
speaker wires to the #4 ring terminal that’s mounted to the copper sheet. Solder another to the
center conductor of the bulkhead connector. (I added heat
shrink to cover it.) Cut and strip
the speaker wire to accommodate the wiring lengths needed
for each connection, then solder
the wires according to the photo
on the right. The little foil tabs
of the resistors are very delicate; use extreme care when
touching and soldering them.
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DIY, continued
100-watt dummy load

Solder one wire between the tabs of two of the resistors, and another wire between the tabs of
the other two. Connect the wire of the bulkhead center conductor to a pair of the resistor bases, and the wire of the copper sheet to the other pair of resistor bases. Apply the LRFs.

Testing the dummy load

Testing required three steps,
first by an ohmmeter, next by
an analyzer, and finally by my
Kenwood HF rig transmitting
FM on 20 meters at maximum
power (100 watts) with the
Send (not PTT) button pressed.
The ohmmeter showed 50.2 ohms, well within the 5% tolerance of the components. The analyzer showed good results for 80 meters, 40 meters, 20 meters, and 10 meters, but not that
great for 2 meters. 6 meters was on the acceptable boundary, so it appears that this dummy
load is not useful for frequencies higher than 54 MHz, in spite of the resistors’ advertisement.
In the end, this will probably make a good HF / 6-meter dummy load. Also, this dummy load
does get hot at 100 watts, so I recommend that you only use it for about ten to twenty seconds at a time when dissipating high power, since it has no heat sinks.
Noji Ratzlaff, KNØJI (kn0ji@arrl.net)
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Living in the Past
Historical perspective

The Patron Saint of amateur radio
It was August 1941, at the height of World War II. Catholic priest Maximilian Kolbe was prisoner number 16670 at Auschwitz, Poland, awaiting his fate after volunteering to replace another
who was randomly selected by the camp deputy commandant to die by starvation, in an effort
to deter further escape attempts.
Back up to 1933, the Polish monastery, where Father Kolbe had his roots, started publishing a daily newspaper
with a huge circulation. By 1938, he learned that a relatively new technology called radio could be used to get
the word out faster and to a much larger audience, so he
got licensed as SP3RN, which served both the amateur
and the broadcast listenership.
Soon after the outbreak of the War, Father Kolbe was arrested by the Germans, and then released three months
later. Upon his release, he continued work where he and
other friars provided shelter to Polish refugees, including
two thousand Jews, whom he hid from German persecution in Niepokalanow. It was widely rumored that Father
Kolbe used his radio station to arrange the underground
movement and deportation of many who were trying desperately to escape the Nazi slaughter.
After starvation failed to kill Father Kolbe at the concentration camp, The Nazi guards finally murdered him by

Westminster Abbey
lethal injection on 14
August 1941.

Father Kolbe’s Auschwitz cell
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SP3RN at his shack

Although the eight official patronages pronounced upon Father Kolbe by several Popes did not include amateur radio,
many ham radio enthusiasts world-wide regard him that way
today nonetheless, for his use of radio to serve and save
many during a wartime crisis. You can learn more about Father Maximilian Kolbe in the National Catholic Register.
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Side of Bacon
A little ham humor
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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 typically 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?

Test your knowledge

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

Lynx
Websites for your education and leisure
Ham radio equipment
Ham Radio Nets
Radio programming

76ers Group and UVARC Group pages
Utah Ham Radio Exam Schedule
Send your input to uvarcshack@gmail.com
General and Extra review (answers next page)

G1BØ8 : When choosing a transmitting frequency, what should you do to comply with good
amateur practice?
A. Ensure that the frequency and mode selected are within your license class privileges
B. Follow generally accepted band plans agreed to by the Amateur Radio community
C. Monitor the frequency before transmitting
D. All these choices are correct
E9A13 : What term describes the station output, taking into account all gains and losses?
A.
B.
C.
D.
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Power factor
Half-power bandwidth
Effective radiated power
Apparent power
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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 Aug 17, 7:00 to 8:30 pm
Sat Sep 17, 2:30 to 5:00 pm
Wed Sep 21, 7:00 to 8:30 pm
Sat 15 Oct, 2:30 to 5:00 pm

Club Meeting Calendar (6:30 pm)
On YouTube Live, and Facebook Live
August 4
September 1
October 6
November 3*
December 1* January 5
February 2
March 2
April 6
May 4
* At the Orem Friendship Center

Wed 19 Oct, 7:00 to 8:30 pm
Wed 16 Nov, 7:00 to 8:30 pm

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

Regular Nets
UVARC Ladies’ Net, Tue 7 pm, 146.780
DMR Utah Net, Wed 6 pm, TG 3149, CC 1
Utah 76’ers, Wed 7 pm, 146.760

BYU Law School Bldg, First Floor

UVARC HF Net, Wed 9 pm, 28.345 / 7.220

* September through April

UVARC New Ham Net, Thu 7 pm, 146.780

2022 Orem Ham Radio Courses
Sign up at psclass.orem.org
Technician : Tue Sep 20, 27, Oct 4, 11

CERT Ham Net, 2nd, 4th Thu 8:pm, 146.780
UVARC 2-meter SSB Net, Thu 9 pm, 144.234
Utah County 6-meter Net, Fri 8 pm, 50.140
Family History Net, Sat 8 pm, 146.780
UVARC Family Net, Sun 3:30 pm, 146.780
See a larger list of nets at noji.com/nets

Upcoming Contests

State QSO Parties

European HF Championship

27 Aug: HI, KS, OH, Islands

6 am to 6 pm Sat Aug 6

State QSO Parties

North American QSO Party (NAQP), SSB

17 Sep: TX, IA, WA, NH, NJ

Noon to midnight Sat Aug 20

See a larger list at contestcalendar.com

Answers to Test your knowledge
G1BØ8 : D ( All these choices are correct )
E9A13 : C ( Effective radiated power )
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Across the Pond
That is, the Utah Lake ‘pond’

Eagle Mountain ham radio activities
This is a list of amateur radio activities that are organized near Eagle Mountain, primarily by
Dave Becar KI6OSS. Unless otherwise noted, all these activities will be held at the Eagle Mountain City Hall, 1650 Stagecoach Run. Please contact Dave at dbecar@charter.net to register for
any of the classes or exams, for any additional information, or with questions in general.

September 2022 Technician Course
Thu 01 September, 7 to 9 pm
Wed 14 September, 7 to 9 pm
Thu 22 September, 7 to 9 pm
Thu 29 September, 7 to 9 pm
Thu 06 October, 7 to 9 pm

Special Ham Radio Exam Session
Sat 24 September, 9 am to noon

Held at the UVARC Swap Meet in Spanish Fork

Hands-on Class
Thu 03 November, 7 to 8 pm

Ham Radio Nets
Eagle Mountain ECT Net
Sundays, 9 pm 145.230– MHz (131.8 Hz)
Eagle Mountain Chimney Rock Stake
Sundays 8:30 pm 446.500 (s)
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Eagle Mountain Central Stake
Saturday 8 pm 145.650 (s)

Vendors
For your convenience

Pockrus Joystick J-pole
$30, open-stub aluminum half-wave, dual-band J-pole antenna
$40, 6-meter dipole, $20 for the 220 MHz (1.25 m) antenna
by Carl Pockrus, WE7OMG (email omgantennas@gmail.com to order)
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, AG7GX (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)
Sophos Survival
A prep and survival store in Spanish Fork, Sophos Survival, has announced that they are now selling ham radios (in-store only for
now), starting with HTs, to gauge public interest.
The store is owned and run by Isaiah Price, KK7DRY (info@sophossurvival.com or call 801-8859318) and is located at 244 N Main St in Spanish Fork.
Portable Aluminum J-pole
$60, 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
Email Eric Palmatier at hambadgers@gmail.com or call 919-249-8704
Visit Ham Badgers and select Ham Radio Clubs > Utah Valley Amateur Radio Club
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Where everybody knows your call sign
Utah Valley Amateur Radio Club
PO Box 1288
K7UVA
Phone/Text: 801-38-1865
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

See all our newsletters on
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 Mikkelsen, K7GUM

Jeff McGrath, N1SC
Jody Dollar, K7BUX
Jeremy Giovannoni, K7TEH
Brad Kirk, AF7FP
Alma Perry, W1ZGY
Loren Chandler, WB1KE
James Brown, W7JHB
Harry English, AA1HE

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 ARRL, ARES, 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

