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contesting

BY TIM SHOPPA,* N3QE

Topband, Ten and CWT

band contests sponsored by the American Radio Relay

League: the ARRL 160-Meter and 10-Meter contests.
There are several new rules for 2022, including a 100-watt
power limit for those entering in the low power classes, and
an allowance for multi-operator and Unlimited (also known
as “Assisted”) operators to use social media to promote the
contests. Find the new rules at the ARRL contest portal,
khttps://contests.arrl.org.

The first two weekends of December feature two single-

Band Usage Recommendations for the
ARRL 160-Meter Contest

For much of the 20th century, usage of the 160-meter spec-
trum inside the U.S. was complicated by detailed regional
restrictions on frequency and power usage consistent with
amateurradio’s secondary status relative to the primary user,
the LORAN radio navigation system. As medium-frequency
radionavigation systems have been retired worldwide and
replaced by GPS (UHF) technologies, nearly all of these 160-
meter restrictions have been lifted.

Prior to 2020, the ARRL 160-Meter Contest rules had
specifically called for the section of the band between 1830
and 1835 kHz to be reserved for DX-to-W/VE QSOs. As con-
testing on topband grew in popularity, this “DX Window” was
increasingly being used for domestic, not DX, contacts.
Starting with the rules for the December 2020 running of the
ARRL 160, this section of the rules was removed.

Despite these simplifications in regulations, it makes sense
to check out the frequency usage in this contest where W
and VE stations work each other as well as DX stations work-
ing only W/VE’s. Figure 1 shows the 160-meter band usage
gleaned from public logs from the 2020 and 2021 ARRL 160-
Meter Contests as a histogram, broken down by 1-kHz fre-
quency bins. You'll notice the bulk of the activity is made up
of 2-point QSOs between W/VE and other W/VE stations,
shown in green. There is some DX to work, and the high 5-
point QSO value for DX QSOs is highlighted as the red part
of the histogram bar. Many of the 5-pointers will, of course,
also be a multiplier with a new DX country for you.

Note that the bottom of the band —between 1800 and 1810
kHz — is part of the spectrum where ITU Region 1 amateurs
— mostly Europe and Africa — are not authorized to trans-
mit. Logcheckers in all 160-meter contests now will remove
QSO point and multiplier credit with ITU Region 1 hams who
ignore their frequency allocation limits. Especially in the
ARRL 160-Meter Contest, there will be some DX for U.S. and
Canadian stations to work at the bottom of the band, most
notably Caribbean contest stations. In fact, Caribbean sta-
tions will often avoid the QRM higher in the band and prefer

Figure 1. Histograms of domestic (green) and DX (red) activ-
ity for each kHz of spectrum in the ARRL 160-Meter
Contests, summed over 2020 and 2021. (Data from ARRL
Contest Portal public logs) —
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to operate below 1810 kHz because there is less congestion
down there.

Farther up the band on Figure 1, note a slight enhancement
shown in red for DX QSOs completed in the traditional DX
Window between 1830 and 1835 kHz. Even though the DX
Window no longer appears in the rules, some DX operators
in particular will still set up in this traditional window.

A drastic change in 160-Meter activity in the past several
years is the always-present FT8 digital mode occupying the
spectrum between 1840 and 1843 kHz. Every 15 seconds,
you’ll hear a second or two of apparent vacancy as the FT8
odd / even slices switch over; you might briefly think that you
could set up and call CQ there. You will be disappointed by
any attempt you make at CW contesting in this digital part of
the spectrum, and instead you should look higher in the band
for a more productive and less congested frequency.

It can be hard to overcome the psycho-acoustical barrier of
the digital mode signals around 1840 kHz, but there certain-
ly is activity in the big CW topband contests all the way up to
1880 kHz. You may find some local SSB or AM ragchewers
who make some frequencies less desirable than others. I've
noticed that prominent 160-meter DX stations often call CQ
and have great transatlantic success above 1860 kHz, and
I've taken advantage of that myself during particularly good
European openings.

Sunspots Will Entice You to the
ARRL 10-Meter Contest

In my December 2021 ARRL 10-Meter Contest log, | see that
| made no contacts with Europe. The DX | worked was all to

the south, including a handful of QSOs between my location
in Maryland and stations in Africa. This 2021 running was held
on a weekend when the Solar Flux Index (SFI) was under 100.

In the fall of 2022, the solar flux index (SFI) has often been
well over 125, and 10-meter activity has been booming. Using
just my wire antenna in the trees, | found the 10-meter band
incredibly productive for several hours each day to Northern
Europe in the Worked All Germany contest in early October.

You may prefer CW over SSB in this contest because each
CW QSO is worth twice the points of a SSB QSO. Keep in
mind that multipliers are per mode, so by using both CW and
SSB, you’ll be able to rack up nearly twice as many multipli-
ers and nearly twice the score, with just a little effort.

A Meta-Analysis: CWOps CWT Scores vs.
Reversebeacon Statistics

Pete Smith, N4ZR, and | have been discussing the CWOps
CWT (CW Test) events as a microcosm of contest activity.
I’'ve previously recommended these four 1-hour CW ses-
sions, held each Wednesday, for the practice they give in CW
and contesting techniques. Several hundred operators show
up for one or more of the sessions each Wednesday to exer-
cise their stations and their skills, and submit their scores to
the <https://3830scores.com>| website. You can learn more
about the CWTs, and CWOps’ broader mission of promoting
CW activity, at the CWOps website, khttps://cwops.org>.
Pete has been most interested in the mix of running (call-
ing CQ) and search-and-pounce behavior in the CWT. | did
a deep dive into the reversebeacon data collected from CW
skimmers across the world recording on-air CQ activity dur-

Calendar of Events

All year CQ DX Marathon

Dec. 1 QRP ARCI Top Band Sprint

Dec. 2-4 ARRL 160-Meter Contest

Dec. 3-4 PRO CW Contest

Dec. 3-4 FT Roundup

Dec. 3-4 UFT Contest

Dec. 7 VHF-UHF FT8 Activity

Dec. 10-11 ARRL 10M Contest

Dec. 10-11 Vernon 28 MHz SWL Contest
***Dec. 10-11 TRC Digi Contest

Dec. 10-12 PODXS070 Club Triple Play Low Band Sprint
Dec. 11 CQC Great Colorado Snowshoe Run
Dec. 11 QRP ARCI Holiday Spirits Homebrew Sprint
Dec. 14 VHF-UHF FT8 Activity

Dec. 16 AGB Party Contest

Dec. 17 RAC Winter Contest

Dec. 17-18 Croatian CW Contest

Dec. 17-18 OK DX RTTY Contest

Dec. 17-18 Stew Perry Topband Challenge
Dec. 18 ARRL Rookie Roundup, CW

Dec. 21 VHF-UHF FT8 Activity

Dec. 25 RAEM Contest

Dec. 26 DARC Xmas Contest

Dec. 30 YOTA Contest

Dec. 31-Jan. 1 Bogor Old and New Contest

Jan. 1 AGB New Year Snowball Contest
Jan. 1 AGCW Happy New Year Contest
Jan. 1 AGCW VHF/UHF Contest

Jan. 1 ARRL Straight Key Night

Jan. 1 QRP ARCI New Year’s Day Sprint
Jan. 1 SARTG New Year RTTY Contest
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ing the 1900 UTC CWT session of October 19, 2022. | chose
the 1900 UTC session as it has the highest participation of
the four CWTs, with 449 scores reported by participants on
that particular Wednesday, and good participation across
both North America (where it is in the afternoon) and Europe
(where it is in the early evening).

The reversebeacon raw data includes many statistics about
each skimmer’s reception report, including CW speed, time
and date, frequency, band, the call of the CQing station, and
the callsign of the reversebeacon node. In past columns, I've
broken down the data by CW speed and cross-referenced it
against the score. In this analysis, | looked at two different
measures of the CQing behavior of a station.

The first measure | devised is the number of minutes in the
1900-1959 UTC hour when the call was spotted as CQing. |
call this the “runningness.” This is a number between 0 (the
station was not spotted at all because he didn’t CQ) to 60
(was spotted by a skimmer calling CQ in each and every
minute in the hour). Note that each individual skimmer in
reversebeacon network will only spot a station on the same
frequency every 10 minutes. But | have found that over the
duration of a contest even as short as the hour-long CWT,
there’s enough variation between when a skimmer makes it
first spot and subsequent spots that spots by different nodes
are quickly distributed across the 10-minute re-spotting win-
dow. Also note that purely S&P stations will occasionally be
spotted, too (usually not more than a couple times per hour),
as singleton spots.

The second measure is the number of minutes in the 1900-
1959 UTC hour during which the call was spotted by skim-

Jan. 4 UKEICC 80 Meter Contest SSB
Jan. 4 VHF-UHF FT8 Activity

Jan.7 ARRL Kids Day

Jan. 7 PODSX PSKFest

Jan. 7-8 Original QRP Contest

Jan. 7-8 WW PMC Contest

Jan. 7-8 ARRL RTTY Roundup

Jan. 7-8 EUCW 160m Contest

Jan. 8 DARC 10-Meter Contest

Jan. 8 Veron SWL New Year Contest
Jan. 11 VHF-UHF FT8 Activity

Jan. 14 YB DX Contest SSB

Jan. 14-15 Feld Hell “Low Down” Sprint
Jan. 14-15 North American CW QSO Party
Jan. 14-15 UBA PSK63 Prefix Contest
Jan. 18 VHF-UHF FT8 Activity

Jan. 21-22 Hungarian DX Contest

Jan. 21-22 North American SSB QSO Party
Jan. 21-22 PRO Digi Contest

Jan. 21-23 ARRL January VHF Contest
Jan. 25 UKEICC 80 Meter Contest CW
Jan. 25-26 AWA Linc Cundall Memorial Contest
Jan. 27-29 CQWW 160M CW Contest
Jan. 28-29 AWA Linc Cundall Memorial Contest
Jan. 28-29 BARTG RTTY Sprint

Jan. 28-29 REF CW Contest

Jan. 28-29 UBA SSB Contest

Jan. 28-29 Veron SLP Contest

Jan. 28-29 Winter Field Day

Feb. 11-12 CQWW WPX RTTY Contest
Feb. 24-26 CQWW 160M SSB Contest
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mers as calling CQ on two different bands. This measures
how often the station is using the advanced contesting tech-
nique of Two Band Synchronized Interleaved QSOs, so | call
this “2BSIQness.” The high activity of each CWT, and espe-
cially the 1900 UTC CWT which always has multiple open
bands, is where many advanced contesters exercise their
stations and build their 2BSIQ skills. Note that a station which
was not truly 2BSIQ, but just switched CQing from one band
to another, might get a count of 1 or 2 by this measure, once
for each band change because there would likely be some
click minutes where he was CQing on two different bands
during his band change.

The two panels of Figure 2show scatter plots for each class
of station (high power, low power, and QRP), allowing us to
compare the CQ behavior vs. score for each type of entry.

The most obvious conclusion from the top panel is that both
high-power and low-power entrants with high scores call CQ
a lot. Each of the top six high-power scores are seen in the
skimmer data calling CQ for at least 50 of the 60 minutes.
The adage every contester learned 70 years ago, “If you
aren’t CQing, you aren’t winning!” proves to be true.

We also see there is at least one caveat with reversebea-
con data; one station, NAAF manned by long-time contester
Howie Hoyt, appears to have a high score but was only seen
by skimmers as calling CQ for 13 of the 60 minutes. Howie
most often uses a form of CQ in the CWT that is unlikely to
be picked up by CW skimmers; he neither includes “CQ” nor
“TEST” in his CQ. Howie’s common way of calling is simply
“N4AF CWT” — a form that is obvious to an operator’s ears
as a CQ, but doesn’t quite meet the syntactical requirements
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of the CW Skimmer software to be auto-
matically spotted.

Also of note in the top panel is that the
high-scoring QRP operator, K1DJ, was
not spotted calling CQ a single time.
The lesson here is that simply calling
CQ at low power levels is not neces-
sarily the most effective behavior.
W7LG, the second-highest score of the
QRP entrants, was spotted calling CQ

for 14 of the 60 minutes; | conclude that
he was largely S&P for the hour.

The lower panel, showing the mea-
sure of 2BSIQ-ness for each score,
shows that this advanced contest tech-
nique was used by only 13 operators for
more than 10 minutes of the event. The
top four high-power scores came from
N2IC, AA3B, KBWW, and EA1X, all with
formidable contest stations and opera-
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Figure 2. Two scatter plots showing the relationship between CWOps CWT
scores and operator CQ activity as recorded by CW skimmers in the Reverse

Beacon Network. (Data from <https.//reversebeacon.net/raw_data>)
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tors often seen at the top of every big
domestic and DX contest.

December and January
Contest Highlights

The ARRL 160-Meter Contest doesn’t
follow the typical 48-hour contest clock;
it starts earlier, Friday December 2nd at
2200 UTC, and runs through Sunday
December 4t at 1600 UTC. The ARRL
10-Meter Contest is the usual 48-hour
format startin% at 0000 UTC Saturday
December 10!, You can find the newly
revised-for-2022 rules for these single-
band contests through the ARRL con-
test portal, https://contests.arrl.org>]

For those who want more 160-meter
action, you will find the second De-
cember topband contest, the Stew
Perry Top Band Distance Challenge,
starting at 1500 UTC on Saturday
December 17t. The unique scoring for-
mat rewards working for distance with
additional per-QSO credit for working
low power and especially QRP stations.
Stew Perry, W1BB (SK), pioneered
DXing techniques on the 160-meter
band and the Boring Amateur Radio
Club holds the “Big Stew” every year
near winter solstice. Full rules and entry
tips are at <www.kkn.net/stews.

The same weekend, the Radio
Amateurs of Canada holds its 24-hour
RAC Winter Contest. Starting at 0000
UTC on December 17t (Saturday
evening in North America), there is
activity on both phone and CW. While
this is an everyone-works-everyone
contest, there is a large per-QSO point
bonus for working Canadians. Find past
results and rules at qwww.rac.ca/con-
[testing-results>. |

The first weekend of January 2023
overlaps New Year’s Day and hand-
sending CW enthusiasts will find 24
hours of action in the ARRL Straight
Key Night (which starts on New Year’s
Eve in North America). The 2023
ARRL RTTY Roundup starts Saturday,
January 7th and — just like 2022 — this
event is RTTY only, no FT4 or FT8.
See the ARRL Contest Portal for more
information.

Whether you are a new contester or
the most experienced 2BSIQ operator,
you’ll want to mark your calendars for
the NAQP CW on Saturday, January
14th and NAQP SSB on Sunday,
January 21St. These events are specif-
ically tailored with a 100-watt power limit
to flatten the playing field between aver-
age and big stations. In my January col-
umn, I'll give operating tips for these
events; you can find full rules and past
results at ghttps://ncjweb.com/nagp>
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propagation

BY TOMAS HOOD,* NW7US

The Coronal Veil: Are the Sun’s Magnefic Arches an
Optical lllusion?

Quick Look at Current Cycle 25 Conditions:
(Data rounded to nearest whole number)

Sunspots:
Observed Monthly, September 2022: 96
12-month smoothed, March 2022: 69

10.7-cm Flux:
Observed Monthly, September 2022: 135
12-month smoothed, March 2022: 112

hen you view the Sun through protective eyewear
W(see, for example: khttps://amzn.to/SNOMIAD> —

remember to never look directly at the Sun without
proper protection, as the Sun can irreversibly damage your
eyes, causing blindness), the Sun appears blank and fea-
tureless. However, when we view the Sun through a solar
telescope in a different wavelength, there is much more going
on than meets the naked eye.

When we view the Sun in extreme ultraviolet light (EUV),
the Sun resembles a rumpled ball of yarn. It bristles with giant
radiant arcs known as coronal loops soaring through the
Sun’s corona, or outer atmosphere. Coronal loops are con-
sidered fundamental to the Sun’s workings. Understanding
how they form, change, and move is one of the key goals to
understanding our closest star.

Solar physicist Anna Malanushenko and her co-authors
argueinarecentresearch paperin The Astrophysical Journal
ghttps://tinyurl.com/ycyry4fes that some coronal loops may
not be what they appear to be. Instead, coronal loops may
sometimes be optical illusions created by folds or wrinkles
in much larger sheets of solar material that the authors call
coronal veils.

“If this is really correct, then we will have to change the
entire way we look at and interpret coronal loops,” said
Malanushenko, a scientist at the National Center for
Atmospheric Researchin Boulder, Colorado, and lead author
of the research paper.

Scientists have hypothesized on the loops’ structure ever
since capturing the first images of coronal loops in the late
1960s. The model in vogue saw them as magnetic tubes
formed by the Sun’s magnetic field lines, which are invisible.
What we see in the EUV view is the bright solar material that
flows through them like water through a garden hose. This
“garden hose” model of coronal loops fits well with known
physics. Why should we doubt the established science?
Because, eventually, observations that didn’t fit began to
stack up as evidence against that model.
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One Year Ago:

(Data rounded to nearest whole number)

Sunspots:
Observed Monthly, September 2021: 562
12-month smoothed, March 2021: 21

10.7-cm Flux:
Observed Monthly, September 2021: 87
12-month smoothed, March 2021: 79

Two Years Ago
(Hllustrating the upward trend of the new cycle)

Sunspots:
Observed Monthly, September 2020: 1
12-month smoothed, March 2020: 3

10.7-cm Flux:
Observed Monthly, September 2020: 71
12-month smoothed, March 2020: 70

LAST-MINUTE FORECAST

Day-to-Day Conditions Expected for December 2022
Expected Signal Quality
Propagation Index (4) 3) 2 (1)
Above Normal: A A B C
4-7,11-15, 19-20, 22, 31

High Normal: A B C C-D
1-2,10,17, 21, 23,
25-26, 28-29

Low Normal: B C-B C-D D-E
8-9, 27

Below Normal: C C-D D-E E
3,16, 18, 24, 30

Disturbed: C-D D E E

n/a

Where expected signal qualily is:

A--Excellent opening, exceptionally strong, steady signals greater than S9

B--Good opening, moderately strong signals varying between S6 and S9, with little fading or
noise.

C--Fair opening, signals between moderately strong and weak, varying between S3 and S6,
with some fading and noise.

D--Poor opening, with weak signals varying between $1 and S3, with considerable fading and
noise.

E--No opening expected.

HOW TO USE THIS FORECAST

1. Using the Propagation Charts appearing in “The CQ Shortwave Propagation Handbook,
4th Edition,” by Carl Luetzelschwab, George Jacobs, Theodore J. Cohen, and R. B. Rose.

a. Find the Propagation Index associated with the particular path opening from the
Propagation Charts.

b. With the Propagation Index, use the above table to find the expected signal quality asso-
ciated with the path opening for any given day of the month. For example, an opening shown
in the Propagation Charts with a Propagation Index of 3 will be good on December 15t and 21,
poor to fair on December 39, then excellent from December 4th through December 7th, and so
forth.

2. Alternatively, you may use the Last-Minute Forecast as a general guide to space weath-
er and geomagnetic conditions throughout the month. When conditions are Above Normal, for
example, the geomagnetic field should be quiet, and space weather should be mild. On the
other hand, days marked as Disturbed will be riddled with geomagnetic storms. Propagation of
radio signals in the HF spectrum will be affected by these geomagnetic conditions. In general,
when conditions are High Normal to Above Normal, signals will be more reliable on a given
path, when the ionosphere supports the path that is in consideration. This chart is updated daily
att <https://SunSpotWatch.com>| provided by NW7US.
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Photo A. Coronal loops on the Sun are captured in ultraviolet light using the 171-dngstrém channel of the Atmospheric
Imaging Assembly (AlA) instrument on NASA’s Solar Dynamics Observatory. (Courtesy of NASA/SDO)

In the same way as Earth’s air gets thinner at higher alti-
tudes, the Sun’s bright plasma, or electrically charged gas,
gets thinner with height. That's why the plasma grows dim-
mer with height. If coronal loops are tubes of plasma, so
should they. But many loops maintain a consistent bright-
ness, with no obvious explanation.

Add to that, coronal loops don’t expand as they move away
from the Sun, riding the magnetic field that expands to fill
space. “But they don’t get nearly as wide as we think they
should,” Malanushenko said. “Most of them stay too thin and
we don’t understand why.”

Because of this mystery, Malanushenko questioned the
observations themselves. She wanted to understand the opti-
cal tricks that could occur in that kind of environment.

Malanushenko simulated the process of observing coronal
loops with a computer. She repurposed a 3-D simulation of
the Sun originally used to study flares, then wrote a program
to observe it. The resulting simulation comprising many 2-D
images revealed bright arcs. These were artificial coronal
loops on a simulated Sun.

But unlike the real Sun, Malanushenko could pause the
simulated Sun and look at its 3D structures behind them. She
found something markedly different from tubes predicted by
the model.

“l don’t have words how to describe it, because this is not
like anything that we see on Earth,” said Malanushenko, |
want to say this formation looks like clouds of smoke, or
maybe a veil or curtains that are wrinkled.”

Malanushenko created a simple model to illustrate how a
veil could produce the illusion of coronal loops. The shadow
created against the wall represents the 2-D image we see in
solar telescopes. The veil's folds and wrinkles create a pat-
tern of darker and brighter strands, in some ways similar to
the image cast by real tube-like strands.

“But many of the strands that you see here, they’re just a
projection effect. They’re not real,” Malanushenko said.

Note that not all coronal loops are visual illusions. There
were many instances where hose-like structures do

100 ¢ CQ e December 2022

Photo B. This ultraviolet image of coronal loops on the Sun
was taken using the 335-angstrém channel of the
Atmospheric Imaging Assembly telescope on NASA’s Solar
Dynamics Observatory. Earth is shown to scale. The image
shows solar plasma at temperatures around 4.5 million° F
(2.5 million® C) colorized in blue. In this image, loops extend
far from the solar surface without expanding much with
height, which is counter to the expected physics according
to the “garden hose” model of coronal loops. (Courtesy of
NASA/SDO)
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really form, even in the simulation that
Malanushenko studied.

“It would be exciting if we could say,
‘our thinking was all wrong, we have a
totally new paradigm,” said Jim
Klimchuk, a solar physicist at NASA’s
Goddard Space Flight Centerand coau-
thor of the paper. “It’s not that way at all,
but these veils, I’'m sure they do exist,
and now it’s a question of proportions:
Are veils more common or are loops
more common?”

This begs for more research.

“Now, do we have any idea why those
veil structures are produced?” asked
Malanushenko. “No! We literally just
discovered them. Now we need to
explain them, and we don’t have a good
explanation yet.”

Stay tuned for updates and other
space weather and radio propagation
information.

December Shortwave
Propagation

Expect moderate solar activity this
month, with 10.7-cm flux levels possi-
bly peaking in the 180s. In the Northern
Hemisphere, expect the seasonal
increase of the ionosphere’s density to
increase more rapidly after sunrise than
during other seasons. On sunlit paths,
this will make higher frequencies more
stable for openings supported by that
day’s solar energy.

Static and atmospheric noise levels
will be at seasonally low values during
the month. Reasonably strong signal
levels are expected on most of the open
high-frequency (HF, 3- to 30-MHz)
bands. The higher bands will carry
world-wide DX propagation more often,
as we are seeing a steady rise in
sunspot activity.

Ten- and 12-meter DX openings will
be a daily occurrence but only during
daylight hours, with the most reliable
paths where the propagation circuit
crosses sunlit regions. Already in the
last few months, these two bands have
been major players in worldwide DXing!

Expect good daytime openings on the
15-, 17-, and 20-meter bands primarily
on north-south paths, but also east-west,
with strong openings on all three of these
bands. The hottest band of the three will
be 20 meters, starting with early morn-
ing openings in all directions until about
an hour or two after sunrise, and then
remaining open into one place or anoth-
er through the day until early evening. It
might even provide nighttime propaga-
tion (look for long-path openings).

The 30-meter band will be a strong
player for DXing, following the pattern
of 20 meters. Expect this band to remain

| www.cq-amateur-radio.con‘

Photo C. This simplified model compares the “garden hose” model of coronal
loops (left) to the coronal veil model (right). In both images, the ball represents
the Sun, and the shadow represents the image of the Sun that would be observed
by telescopes. On the left, individual strands or tubes connect one part of the
Sun’s surface to another. The shadow reveals obvious loop-like structures. On
the right, a more complicated “veil” or translucent sheet connects one part of the
Sun’s surface to another. The shadow still creates the impression of loop-like
strands that in some places resemble those created by the garden hose model.
(Photo by Anna Malanushenko, courtesy of NASA)

open toward the south and west from
early evening until about midnight,
mostly for DXers in the lower latitudes.

On 40 meters, regional daytime open-
ings will remain strong for most of the
day, while great DX will open early in
the afternoon, lasting into the early
evening hours. From midnight to sun-
rise, 40 meters will have some of the
hottest nighttime DX during December.
The first DX openings should be toward
Europe and the east during the late
afternoon, then move across the south
through the hours of darkness, while
remaining open into most parts of the
world. Just after sunrise, openings will
be more in a westerly direction. Low
seasonal noise will make DXing a plea-
surable endeavor.

Expect conditions on 60 meters to
resemble a mix of what we see on the
40- and 75-meter bands, which will
make this an excellent band to explore.

DX openings on 160 metersand 80/75
meters during the hours of darkness
and into the sunrise period, with con-
siderably decreased static levels, are a
sure bet during the longer hours of dark-
ness in the northern latitudes. Look for
openings toward Europe and the south

from the eastern half of the U.S. and
towards the south, the Far East,
Australasia, and the South Pacific from
the western half of the country. The
80/75-meter band becomes reliable for
DXing throughout the entire period of
darkness during December. Openings
should peak towards Europe and in a
generally easterly direction around mid-
night, andthen openinagenerally west-
ern direction with a peak just after sun-
rise. The band should remain open
towards the south throughout most of
the night. The same goes for the 160-
meter band. However, remember that
160 meters is a medium-wave band,
and exhibits somewhat different char-
acteristics than a low-frequency HF
band. The D-region plays a much larg-
er role in how the band behaves.

For short-skip openings during
December, try 80/75 and 40 meters dur-
ing the day for paths less than 250
miles, and 80/75 or 160 meters at night
for these distances. For openings
between 250 and 750 miles, try 40 and
30 meters during the day, and both
80/75 and 160 at night. For distances
between 750 and 1,300 miles, 20 and
30 should provide daytime openings,
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while 40 and 80/75 will be open forthese
distances from sunset to midnight. After
midnight, 80/75 meters will remain open
out to 1,300 miles until sunrise. Try 30
and 40 meters again for about an hour
or so after sunrise. For openings
between 1,300 and 2,300 miles, open-
ings willoccuron 20, 17, and 15 meters,
with fewer on 12 and 10 meters, during
the daylight hours. During sundown to
midnight, check 20, 30, and 40 meters
for these long-distance openings, and
then check 40 and 80/75 meters after
midnight until sunrise. Try 40 meters
again for an hour or so after sunrise.

VHF Conditions

Aurora is not expected to occur often
this month. Look for days with condi-

tions at Disturbed or Below Normal,
when there is a possibility for Field
Aligned Irregularities (FAI) and Auroral-
E propagation. Check the Last-Minute
Forecast for those days during
December that are expected to be in
these categories.

Look for some decent meteor shower
activity this month, providing conditions
for meteor-scatter openings on the VHF
bands for distances up to about 1,000
miles.

Meteor scatter propagation is a mode
where radio signals are refracted off the
ionized plasma trails left by dust and
small particles that have entered into our
atmosphere at thousands of miles per
hour. The ionized trail is produced by
vaporization of the meteor. Meteors no

larger than a pea can produce ionized
trails up to 12 miles in length in the E
layer of the lonosphere. Because of the
height of these plasma trains, the range
of a meteor scatter contact is between
500 and 1,300 miles. The frequencies
that are best refracted are between 30
and 100 MHz. However, with the devel-
opment of new software and techniques,
frequencies up to 440 MHz have been
used to make successful radio contacts
off these meteor trains. On the lower fre-
quencies, like on 6 meters, contacts may
last from mere seconds to well over a
minute. The lower the frequency, the
longer the specific opening made by a
single meteor train. A meteor train that
supports a 60-second refraction on 6
meters might only support a 1-second
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Figure 1. These plots reveal the current level of solar cycle activity that we are seeing in Sunspot Cycle 25. (Courtesy of
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102 ¢ CQ e December 2022

Visit Our Web Site



refraction for a 2-meter signal. Special
high-speed methods are used on these
higher frequencies to take advantage of
the limited available time.

The annual Geminids meteor shower
will peak on the night of December 14th,
This is one of the better showers since
as many as 120 visual meteors per hour
may occur. However, some are saying
that this year, we might only see a max-
imum of 20 visuals per hour. This is a
great shower for those trying the mete-
or-scatter mode of propagation since
one doesn’t have to wait until after mid-
night to catch this shower. The radiant
rises early, but the best viewing and
operating time will be after midnight
local time. This shower also boasts a
broad maximum, lasting nearly one
whole day, so no matter where you live,
you stand a decent chance of catching
sight of some Geminids.

There is considerably less likelihood
for 6-meter trans-equatorial (TE) open-
ings during December but look for
a possible opening between the
southern states and locations deep in
South America. The best time to look
for these is between about 8 and 11
p.m. local time.

For a detailed list of meteor showers,
check out khttps://tinyurl.com/fov7fj2us
for a complete calendar of meteor show-
ers in 2022. The 2023 calendar is at
<Ehttps://tinvurl.com/bdcpttcw>. (Major
meteor showers are also highlighted on
CQ’s calendars — ed.).

If you use [Twitter.com| you can follow
<@hfradiospacewx> for hourly up-
dates that include the K index num-
bers. You can also check the numbers
at <https://SunSpotWatch.com>| where
this columnist provides a wealth of cur-
rent space weather details as well as
links. Please report your observations
of any notable propagation condi-
tions, by writing this columnist via
Twitter, or via the Space Weather and
Radio Propagation Facebook page at
khttps://fb.me/spacewx.hfradio>]

Current Solar Cycle Progress

The Royal Observatory of Belgium
reports that the monthly mean observed
sunspot number for September 2022 is
96.3. The 12-month running smoothed
sunspot number centered on March
2022is68.9. Asmoothed sunspot count
of 72, give or take about 9 points is
expected for December 2022.

The Dominion Radio Astrophysical
Observatory at Penticton, BC, Canada,
reports a 10.7-cm observed monthly
mean solar flux of 134.69 for September
2022. The 12-month smoothed 10.7-cm

| www.cq-amateur-radio.con‘

flux centered on March 2022 is 117.79.
The predicted smoothed 10.7-cm solar
flux for December 2022 is 110, give or
take 7 points.

Geomagnetic activity level this month
is expected to range from quiet to stormy,
resulting in occasional degraded propa-
gation this month. Remember that you
can get an up-to-the-day Last-Minute
Forecast at <https://SunSpotWatch)
[com>|on the main page.

| welcome your thoughts, questions,
and experiences regarding this fasci-
nating science of propagation. You

may email me, write me a letter, or
catch me on the HF amateur bands. If
you are on Facebook, check out
<https://fb.me/spacewx.hfradio>| and
<https://fb.me/NW7US> — speaking
of Facebook — check out the CQ
Amateur Radio magazine fan page at
4https:/fb.me/CQMag>.|Also, please
check out the new alternative social
networking ham radio group at
4qhttps://amateurhamradio.locals.com|
> and please share this with your ama-
teur radio friends and clubs.

— 73, Tomas, NW7US

No qu.up N

W7DXX RE MO TE

‘l'he world's first internet remote ase

and 1500 waﬁ KPA1500 to an 11 element
and 40 meter Phased array all at 4450'

embarshlp $200|a year

See w7dxx.com for details

An Indispensable guide fo HF propagation
for the new sunspot cycle!

o OO Shortwave
}?ﬁpaqat:‘ﬂ“ &
uﬁhm sain Edition

The [0 Shortwave

Propagation Handbook

ath Edition

Fully updated and expanded to include the latest propagation
forecasting tools, as well as our time-tested “analog” tables for making
your own customized predictions, the 4th edition of The CQ Shortwave
Propagation Handbook is a must-have resource for any DXer, contester

or emergency communicator.

This 8.5 x 11, full-color title explains the many ways in which radio
signals can travel long distances and how to use this knowledge to maxi-
mize your DX success. Also, includes sections on low-frequency and
VHF/UHF propagation in addition to its main focus on shortwave (HF)

propagation.

208-page Paperback—Only $42.95

Book on CD—$32.95
Buy Both the Paperback and CD—Only $61.95
Plus applicable shipping!

CQ Communications, Inc.

Phone: 516-681-2922

store.cq-amateur-radio.com
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announcements (frompage2)

info @ hamcation. . Website: <iwww.hamcation.com?}. VE exams,
special event station K1AA.

DANVILLE, INDIANA — The Hendricks County Amateur Radio
Society will hold the Hendricks County Hamfest 2023 from 8 a.m. to 1
p.m., Saturday, February 11 at the Hendricks County 4-H Fair Grounds
Conference Center, 1900 E. Main Street. Website: khttp://n9hc.org>. |

TRAVERSE CITY, MICHIGAN — The Cherryland Amateur Radio Club
will hold its 48t Annual Swap-N-Shop from 8 a.m. to noon, Saturday,
February 11 at St. Francis High School Gymnasium, 123 E. 1110 Street.
Contact: Joe Erlewein, N8CN, (231) 668-4223. Email: <swap @cherry-|
Website: Ightlp:[[gherrylandarQ.QQm>. fralk-in 146.86- (PL
114.8). VE exams.

MARLBOROUGH, MASSACHUSSETTS — The Algonquin Amateur
Radio Club will hold its Amateur Radio Flea Market from9a.m.to 1 p.m.,
Saturday, February 18 at the Marlborough 1Lt. Charles W. Whitcomb
School, 25 Union Street. Email: <fleamarket@niem.orgr. Website:
<http://n1em.orgp. Talk-in 446.675- (PL 88.5).

BIRGHTON, COLORADO — The Aurora Repeater Association &
Rocky Mountain Ham Radio will hold The Swapfest from 9 a.m. to 1
p.m., Sunday, February 19 at the Adams County Fairgrounds, 9775
Henderson Road. Contact: Wayne, NOPOH, (303) 699-6335. Email:
qrockymountainham @ gmail.comi>. Website: <http://rmham.orgs.

COLCHESTER, VERMONT — The Radio Amateurs of Northern
Vermont will hold Ham-Con 2023 from 8 a.m. to 1 p.m., Saturday,
February 25 atthe Hampton Inn, 42 Lower Mountain Road. Phone: (802)

879-6589. Email: qwisj@arr.netk. Website: <ham-con.orgp. Talk-in
145.15-. VE exams, card checking.

MARCH

ROSENBERG, TEXAS — The Brazos Valley Amateur Radio Club will
hold the Greater Houston Hamfest and 2023 ARRL Texas State
Convention on Friday, March 3 and Saturday, March 4 at the Fort Bend
County Fairgrounds, 4310 Texas 36. Phone: (713) 826-6917 or (713)
569-8799. Website: <www.houstonhamfest.orgl. Talk-in 146.94 (PL
167.9). VE exams.

CAVECITY, KENTUCKY — The Mammoth Cave Amateur Radio Club
will hold the 47t Annual Cave City Hamfest beginning 7:30 a.m.,
Saturday March 4 at the Cave City Convention Center, 502 Mammoth
Cave Street. Contact: Larry Brumett, KN4IV, (270) 651-2363 or (270)

308 1417 (cell). Email: dlbrumett@glasgow-ky.comp. Website:
[ky4x.orgb. Talk-in 146.35+. VE exams

CONCORD, NORTH CAROLINA — The Mecklenburg Amateur Radio
Society will hold the Charlotte Hamfest from 3-7 p.m., Friday, March 10
and from 8:30 a.m. to 4 p.m., Saturday, March 11 at the Cabarrus Arena
& Events Center-Gold Hall, 4551 Old Airport Road. Phone: (704) 948-
7373. Website: <www.charlottehamfest.orgp. Talk-in 146.655 or
146.940 (PL 118.8).

PUYALLUP, WASHINGTON — The Mike & Key Amateur Radio Club
will hold the 415t Annual Mike and Key Electronics Show & Swap Meet
from 9 a.m. to 3 p.m., Saturday March 11 at the Pavilion Exhibition Hall,
Washington State Faqurounds 110 9" Avenue SW. Phone: (253) 631-
3756. Email: <n7wa @arrl.netp. Website: swww.mikeandkey.orgp. Talk-
in 146.82- (PL 103.5). VE exams.

RAYNE, LOUISINA — The Acadiana DX Association will hold its
Hamfest & Swapmeet from 8 a.m. to 2 p.m., Saturday, March 11 at the
Rayne Civic Center, 210 Frog Festival Drive. Contact: James Romero
K5CNU, (337) 319-6414. Email: 4k5cnu@att.net>. Website:
. Talk-in 145.410 (PL 123). VE exams.

TULLAHOMA, TENNESSEE — The Middle Tennessee Amateur
Radio Society will hold the MTARS Tullahoma Hamfest from 8 a.m. to
2 p.m., Saturday, March 11 at the First United Methodist Church, 208
West Lauderdale Street. Contact: Larry Cagle, K4WLO, (251) 680-3250.
Email: 4k4wlo@arrl.net>. Website: <www.mtars-ham.org>. Talk-in
146.700- (PL 114.8) or 443.950+ (PL 107.2). VE exams.

FORT WALTON BEACH, FLORIDA — The Playground Amateur
Radio Club will hold its 53 Annual Hamfest from 4-7 p.m., Friday, March
17 andfrom 8 a.m.to 2 p.m., Saturday, March 18 atthe Northwest Florida
Fairgrounds, 1958 Lewis Turner Boulevard. Phone: (850) 359-9186.
Email: . Website:

BUFFALO, MINNESOTA — The Maple Grove Radio Club will hold its
39t Annual Midwinter Madness Hobby Electronics Show from 8 a.m. to
noon, Saturday, March 18 at the Buffalo Civic Center, 1306 County Road
134. Phone: (763) 537-1722. Website: {httg://kOItc.org}. Talk-in
147.000+ (PL 114.8). VE exams, ARRL card checking.

TROY, MICHIGAN — The Utica Shelby Emergency Communications
Association will hold the USECA 2023 Swap and Shop from 8 a.m. to 2
p.m., Saturday, March 26 at the Balkan America Community Center,
1451 E. Big Beaver Road. Website: <http://usecaarc.orgi. VE exams.

2023- 0

The CQ Ham Radio Operator’s Calendar
with fifteen spectacular color images
relating to amateur radio shacks and
antennas from around the world;
DXpeditions to exotic places and
fellow hams!

The CQ Ham Shack Project Calendar
which features fifteen spectacular
color images of amateur building
projects.

RYREYAER

calendars
We have two calendars to choose from this year.

33

These 15-month calendars (January 2023 through March 2024) include dates of
important Ham Radio events, major contests and other operation events, meteor
showers, phases of the moon and other astronomical information plus important

and popular holidays.

Only $14.95 each or get BOTH for only $26.95
Plus applicable shipping & handling

CQ Communications, Inc.
Phone: 516-681-2922 http://store.cq-amateur-radio.com
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ANTENNAS

Antennas: Antenna Magnets, Britain (WA5VJB), Apr,[p. 71]

Antennas: Back to Basics, Britain (WA5VJB), Feb,[p. 82

Antennas: Build a Compact and Stealthy 10-20-40-Meter
Antenna, Heller (KC@DGR), June,[p. 86

Antennas: Really Broad Band Antennas, Britain (WA5VJB),
Oct,[p. 73

Antennas: Slot Antennas, Britain (WA5VJB), Dec,[p. 68

Antennas: The All-Important Counterpoise, Britain
(WA5VJB), Aug,

Collective Antenna Building — A Different Kind of Antenna
Party, Dixon (WS8ERD), Aug, [p. 34

CQReviews: Chameleon Antenna CHA MPAS 2.0 System,
Lubbe (ZS1ML), Mar,[p. 22

CQ Reviews: MFJ-1836H Cobweb Antenna, Learning
Curve, Ochu (KO@Z), Oct,[p. 66|

Flutenna, The, Kazdan (AD8Y), Oct,

Gordo’s Short Circuits: Antenna Dilemma: Wobbly Anchor,
No Holes Allowed, West (WBBNOA), July,

Gordo’s Short Circuits: Quartzfest Proving Ground Results,
West (WBBNOA), Mar, [p. 51]

Ham Notebook: Making the Right Connections — RF
Connector Assembly, Yoshida (KH6WZ), Sep,[p. 49

Learning Curve: Adapting, Ochu (KO@Z), Jan,|[p. 76|

Learning Curve: Antenna Traps, Ochu (KO@Z), July, [p. 64

Math’s Notes: A Low-Cost Replacement HT Antenna and
Dummy Load, Math (WA2NDM), Jan, [p. 64

Math’s Notes: An Active Antenna Project, Math (WA2NDM),
Sep,[p. 36

Precise Position Indicators for TV Antenna Rotators,
Cachules (N2AMC), June, [p. 44

QRP: Fishing for a Portable QRP Antenna, Rough
(KA8SMA), Dec,[p. 63|

QRP: Video Killed the QRP Star; Plus,QRP Guys’ EFHW
Antenna Kit, Rought (KA8SMA), June, [p. 66|

Using an HF Windom Antenna on 50 MHz, Leon Ortega
(CP6CL), Nov,[p. 43

VHF Plus: A VHFer’'s Holiday Gift List ... Plus an Antenna
Project for 1296 MHz, Fleming (N4DTF), Dec,[p. 70|

BEGINNERS/NEWCOMERS

Ham Notebook: Making the Right Connections — RF
Connector Assembly, Yoshida (KH6WZ), Sep,[p. 49

Ham Radio Explorer: Getting on the Air With Contesting,
Luscre (K8ZT), June,[p. 74

Ham Radio Explorer: HF Activities for Technician Class
Licensees, Luscre (K8ZT), Mar, [p. 75

Ham Radio Explorer: Keeping Track of Your Contacts with
a Log, Luscre (K8ZT), Sep,[p. 54

Ham Radio Explorer: Ten Meters is Open! ... Plus,
Resources for Learning Morse Code, Luscre (K8ZT), Dec,

Learning Curve/Emergency Communications: Global
Ambassadors, Ochu (KOQZ), Feb,[p. 68

Learning Curve: Adapting, Ochu (KO@Z), Jan,|p. 76

Learning Curve: Antenna Traps, Ochu (KO@Z), July, [p. 64

Learning Curve: Any Time is Storm Spotting Time, Ochu
(KO@Z), Mar,[p. 46

Learning Curve: DIY Coax Service Entrance, Ochu
(KO@Z), May, [p. 62

Learning Curve: Field Day Adventures, Ochu (KOQ2Z),
June,
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Learning Curve: Getting Acquainted With 6 Meters, Ochu
(KOQZ), Sep, [p. 64

Learning Curve: Going in (Auroral) Circles, Ochu (KOQZ),
Nov .73

Learning Curve: Rediscovery, Ochu (KOGZ), Aug,[p. 67

Learning Curve, Space Weather and DX, Ochu (KOQZ),
Dec,[p. 72

Learning Curve: Winter Field Day, Ochu (KOQZ), Apr,

So You Want to Go on a DXpedition?, Millner (WB2REM)
& Hinkle (K5PA), Dec,[p. 34

BOOK REVIEWS

CQ Book Review: “QSL: How | Traveled the World and
Never Left Home,” Lee (K6VK), Aug,[p. 46

CQ Book Review: “Wes Schum: Amateur Radio’s Unsung
Hero,” Moseson (W2VU), Jan,[p. 54]

CLASSIC RADIO GEAR & NOSTALGIA

Almost Heathkit, The, Sumption (N8RS), Nov,
Analog Adventures: The RTTY Ditty, Nichols (KL7AJ), Apr,

Antarctic Memories, Cohen (N4XX), Oct,[p. 53

CQ Classic: 75 Years Ago — The Birth of the CQ DX
Marathon (Multiple issues), June, [p. 38|

CQ Classic: CQ Reviews: The Heath SS-9000 H.F.
Synthesized Transceiver (Feb 1984), Nov, [p. 29

CQ Classic: Fame and Fortune Via Sputnik | (Jan 1958),
Oct,[p. 40

CQ Classic: Putting the 6146 on Two Meters (Nov 1952),
May,[p. 28]

CQ Classic: VK9XX DXpedition to Christmas Island (May
1977), Dec,[p. 39

CQD, SOS and the Sinking of the Titanic, Falcigla
(KA8TVY), May,[p. 24|

First Marriage Proposals Using Morse Code, The,
Palmisano (KB8OIS), Feb, [p. 3§

Korean War MARS Operations, Signorelli (WGRW), Aug,

Looking Back: A Classic CQ Transmitter Project, Perry
(W2HAF), May,[p. 33

Magic in the Sky: Long Live the King (of Radio), Reinhardt
(AA6JR), Jan,[p. 80

My Most Challenging Assignment, Stiebel (W6APZ), Apr,
p. 42

Putting the “Spit” Key on the Radio, Foster (N4FN), Jan,
p. 52

Shocking Experience, A, Stiebel (W6APZ), Aug, [p. 44]

The Chill in Antarctica, Gillmor (W1FK), Oct, [p. 54]

The Space Age at 65: How High School Hams Tracked
Sputnik, Leskovic (K8DTS), Oct,[p. 3§

COMPUTERS & INTERNET

Digital Connection: Computer Security, Rotolo (N2IRZ),
May,[p. 68]

Microcontrollers in Amateur Radio: Adding Kevlar® to Your
Code, Purdum (W8TEE), Feb,[p. 89

Microcontrollers in Amateur Radio: The C Preprocessor,
Purdum (W8TEE), May, [p. 65|

Microcontrollers in Amateur Radio: Using C Pointers: Step
1, Purdum (WS8TEE), Aug,[p. 78
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Microcontrollers in Amateur Radio: Using C Pointers: Step
2, Purdum (W8TEE), Nov,[p. 66]

CONSTRUCTION

A Tiny QRPp Wattmeter, Kocsis (WA9PYH), Dec,[p. 29

Analog Movement Identifier, Swenson (KBAVKS), June,

Build Your Own Low-Voltage Transformer, Part 1, Swenson
(KBQVKS), Dec,[p. 1§

Ham Notebook: More Projects On the Workbench, Yoshida
(KH6W?Z), July, [p. 62]

Ham Notebook: What's On the Workbench, Yoshida
(KHB6WZ), Mar,[p. 60

Kit-Building: AWorkin Progress, Eisenberg (KONEB), Aug,

Kit-Building: Four Times the Fun — The Penntek TR-35 4-
Band CW Transceiver Kit, Eisenberg (KONEB), Apr, [p. 52

Kit-Building: Holiday Gifts for Builders, Eisenberg (KONEB),
Nov, [p. 56

Kit-Building: Of Form and Function — A Low-Priced Function
Generator You Can Build, Eisenberg (KGONEB), Feb,[p. 72

Kit-Building: One Flew East, One Flew West — Kits from
Pacificon, India and Orlando, Eisenberg (KONEB), Jan,

Kit-Building: Power to the People, Eisenberg (KONEB),
Oct,[p. 62]

Kit-Building: QDX: A Pocket Full of Fun, Eisenberg (KGNEB),
Sep,[p.45)

Kit-Building: Scratching the Surface (Mount), Eisenberg
(KQNEB), July, [p. 49

Kit-Building: The ME40+: Keeping a Classic Alive,
Eisenberg (KGNEB), June, [p. 62

Kit Building: The T41: A New Building Endeavor, Eisenberg
(KOQNEB), Dec, [p. 60|

Kit-Building: Things That Really Suck (Solder), Eisenberg
(KONEB), Mar,l@gﬂ

Kit-Building: Warm Weather Brings Out the Crickets,
Eisenberg (KONEB), May, [p. 49

Protect Your NanoVNA, Kocsis (WA9PYH), Sep,[p. 33

CONTESTS & AWARDS

Announcing: 2022 CQ World Wide DX Contest, Aug, [p. 26|

Announcing: 2022 CQ World Wide RTTY DX Contest, July,

Announcing: 2022 CQ World Wide VHF Contest, May,

Announcing: 2022 CQ World Wide WPX Contest, Jan,

Announcing: 2023 CQ DX Marathon, Nov,[p. 40

Announcing: 2023 CQ World Wide 160-Meter Contest,
Nov, [p. 38|

Announcing: 2023 CQ World Wide WPX RTTY Contest,
Dec, [p.44

Announcing: The 218t Annual CQ World Wide Foxhunting
Weekend, Apr,[p. 41|

Awards: Amateur Radio Lighthouse Society Awards, Molo
(KI4KWR), Sep, [p. 76

Awards: Awards from Hong Kong, Molo (KI4KWR), Oct,

Awards: Changes Coming to CQ Award Certificates, Molo
(KI4KWR), July, [p. 79

Awards: DX Awards from Ecuador, Molo (KI4AKWR), Apr,

Awards: Finland’s ELK Award, Molo (KI4KWR), Feb, [p. 94]

Awards: Is the Tradition of Amateur Radio Awards
Disappearing? Molo (KI4KWR), Dec, [p. 87]
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Awards: Parks On The Air (POTA) Awards, Molo
(KI4KWR), May, [p. 74

Awards: The Future of Amateur Radio Awards 2022, Molo
(KI4KWR), Aug, [p. 85|

Awards: The Holyland Award Program, Molo (KI4KWR),
Mar,[p. 82

Awards: The JARL D-STAR Award, Molo (KI4KWR), June,

Awards: VK Awards, Molo (KI4KWR), Jan, [p. 93

Awards: Worked All Italian Provinces Award, Molo
(KI4KWR), Nov, [p. 82

Contest Errata — 2022 CQWW 160-Meter Contest, Blank
(N2NT), Sep,[p. 29

Contesting With Wolves — The ZV4SL Serra do Lopo
Contest Station, Butera (PY2ZDX/LU9EFQ), Nov,[p. §

Contesting: Accurately Copying Callsigns Can Make a Dif-
ference in Contest Outcomes, Shoppa (N3QE), Feb,[p. 102]

Contesting: ARRL Sweepstakes 2022 — Evolutionary and
Revolutionary Rule Changes, Shoppa (N3QE), Oct, [p. 101]

Contesting: Contest Participation Remains High — Plus
Logging Software Tips, Shoppa (N3QE), Jan,[p. 100

Contesting: Covid and Contesting — A Two-Year Lookback,
Shoppa (N3QE), Apr,[p. 81

Contesting: Field Day’s New Playing Field, Shoppa
(N3QE), May,[p. 83

Contesting: Getting In the Zone, Shoppa (N3QE), Nov,

Contesting: How Many Active Contesters Are There?
Shoppa (N3QE), July,

Contesting: Recent Trends in Computer-Based Contest
Logging, Shoppa (N3QE), Aug,

Contesting: Topband, Tenand CWT, Shoppa (N3QE), Dec,

Contesting: The Ukraine War’s Impact on Contesting and
a Deep Dive into CW Contest Exchanges, Shoppa (N3QE),
June,

Contesting: Ukraine War Contest Impact, Shoppa (N3QE),
Sep,[p. 87

Contesting: WPX Contest Strategies, Shoppa (N3QE),
Mar, [p. 89

CQ Classic: Announcing W.A.Z. (1/1947), Jan,

CQ Contests and the War in Ukraine, Staff, Apr,|p. 8

CQ Interviews: RTTY Contester Julio Tarraco.PY2XV,
Butera (PY2ZDX/LU9EFO), Sep,[p. 18|

Ham Radio Explorer: Getting on the Air With Contesting,
Luscre (K8ZT), June,[p. 74

Homing In: Foxhunting at the Championships in Bulgaria
and a Youth Camp in Ohio, Moell (KGOV), Nov, [p. 58

Homing In: Foxhunting Pranks and Championship
Opportunities, Moell (K&OV), May, [p. 52

Homing In: National and World ARDF Contests and
Training Opportunities, Moell (KQOV), Aug, [p. 72

Homing In: World Class Foxhunting in the Tar Heel State,
Moell (KGOV), Feb, [p. 76]

Learning Curve: Field Day Adventures, Ochu (KOQ2Z2),
June,

Learning Curve: Winter Field Day, Ochu (KOQZ), Apr,

QRP: A QRPer’s Approach to Winter Field Day, Rought
(KABSMA), Apr, |p. 61|

Periodic Table of Select Amateur Radio Contests 2023,
Shoppa (N3QE), Dec, [p. 56

Results of the 2021 CQ World Wide VHF Contest,

Kalenowsky (K9JK), Jan, [p. 20|

Results of the 2021 CQWW DX CW Contest, Dorr (K1AR),
May, [p. 11]
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Results of the 2021 CQWW DX Marathon, Sweeney
(K9EL), June,[p. 30

Results of the 2021 CQWW DX SSB Contest, Dorr (K1AR),
Apr,[p. 14

Results of the 2021 CQWW RTTY DX Contest, Tate
(N6WM) and Muns (W@YK), Mar,[p.17]

Results of the 2022 CQWW 160-Meter Contest, Blank
(N2NT), Aug,[p. 16

Resulis of the 2022 CQWW WPX CW Contest, Trench
(AA3B), Nov,

Results of the 2022 CQWW WPX RTTY Contest, Tate
(N6WM) and Muns (W@YK), July,[p. 13

Results of the 2022 CQWW WPX SSB Contest, Trench
(AA3B), Sep,[p. 8

Updated CQ Contest Policy Relating to Russia’s Invasion
of Ukraine, CQ 2022, Oct,

DIGITAL/PACKET

Digital Connection: High(ish) Speed Packet, Rotolo
(N2IRZ), July,[p. 70l

Digital Connection: NinoTNC and Keyboarding in Packet,
Rotolo (N2IRZ), Mar,[p. 65

Digital Connection: Packeton 1.25 Meters, Rotolo (N2IRZ),
Sep,[p. 6§

Digital Connection: The 2022 ARRL & TAPR Digital
Communications Conference, Rotolo (N2IRZ), Nov,

Do You Have Blinders On? Getting More From FT8,
Hensey (K4VBM), Dec,[p. 16

QRP FT8 to the Field, Hinkle (K5PA), Feb,[p. 10

DX & OPERATING

5Z4/HBODSP: A Holiday Style DXpedition to Kenya, De
Martin (HB9DSP), Mar, [p. 8]

800 MHz QRP: Globe-Spanning Ham Radio QSOs from
Anywhere, Lazar (W4DNN), Aug,[p. 40

CQ Classic: A DXpedition to Juan Fernandez Island (Feb
1984), Sep,[p. 21]

CQ Classic: VK9XX DXpedition to Christmas Island (May
1977), Dec,[p. 39

CQ Classic: Z6 — Last New Country from the Heart of
Europe (July 2013), Aug,[p. 28

Do You Have Blinders On? Getting More From FT8,
Hensey (K4VBM), Dec,[p. 14

DX: DX Chasing Guide for Novice and Technician
Licensees, Schenck (N200), July,[p. 80

DX: DXing (Wayy) Down Under, Schenck (N20O) and
Hines (K4ZMU), Sept,[p. 80

DX: DXing Past, Present and Future, Schenck (N20O),
Aug,[p. 86

DX: JWQA: On the Road Again, Even If There Are ... Polar
Bears! Schenck (N200O), Dec,[p. 88

DX: NCDXF DXpedition RIB Project (Radio in Box),
Schenck (N200) and Marco (W6IZT), Nov,[p. 84

DX: Profile: The Southwest Ohio DX Association, Schenck
(N200), Salyers (AJ8B) and Inglin (NR8Z), Mar, [p. 84]

DX: PSE QSL, Schenck (N200), Oct,[p. 96

DX: S90OK — Sdo Tomé 2021, Schenck (N20O0), Feb,[p. 25

DX: Svalbard DXpedition, Schenck (N20QO) Harrell
(N4XP), Wood (K4NHW) and Marco (W6IZT), Dec,[p. 34]

DX: The Bands are Exploding! Schenck (N20O), Jun,

DX: The OJ6C 6-Meter DXpedition to Market Reef,
Schenck (N200) and Ciuperca (KO8SCA), Jan,[p. 13

DX: Under the Volcano: A DXpedition to Montserrat,
Schenck (N200) and Bryant (W2PF), May,[p. 76

| www.cq-amateur-radio.com|

DX: Winners of the Second Annual Intrepid DX Group
Youth “Dream Rig” Essay Contest, Schenck (N20O), Apr,

Exploring the Lost Creek Wilderness Area, Signorelli
(WQRW), June,[p. 26|

Full Gallon: The Benefits of Running Full Legal Power,
Locher (W9KNI), June,[p. 41]

Ham Radio Explorer: HF Activities for Technician Class
Licensees, Luscre (K8ZT), Mar,[p. 75]

Love Island DXpedition — 4X100Al, Segal (4Z12V), Feb,

One Ham’s Journey in Portable Operations, Smith
(K8SKS), Jan, [p. 47

Peripatetic Morse (PM), Signorelli (WGRW), June, [p. 16

SOTA From the Top of the Americas, Butera (PY2ZDX/
LU9EFO), Mar, [p. 12]

So You Want to Go on a DXpedition? Millner (WB2REM)
& Hinkle (K5PA), Dec,[p. 34

Summits on the Air (SOTA) Comes to Chile, Aste
Sambuceti (CE2NFT), Jan,[p. §

Ukrainian Hams Back on the Air, Tarasovych (UT1KY),
Dec,[p. 14

HUMOR

A CQ Exclusive: Slow Website Speeds Cause Spectrum
Rage, Heisseluft, Apr,[p. 25

CQ Classic: The Debut/Return of “Scratchi” (Mar 1947),
Mar,[p. 34]

Flutenna, The, Kazdan (AD8Y), Oct,[p. 48

Magic in the Sky: Does Our Future Lie in the Stars?
Reinhardt (AA6JR), Apr, [p. 68

KEYS & KEYERS, CW
CW Academy Journey, My, Van de Graff (PA2G), Feb,
The Vibroplex and Other Keys on Ships, Aircraft and at
Coastal Radio Stations, Ring (N1EA), Sep,[p. 27]
Who REALLY Invented Morse Code? Karty (N5SK), May,

LEGAL & REGULATORY
CQ Classic (Aug 1986): Ticket Talk — FCC Proposes Voice
Privileges for Novices, July,

LOW/MEDIUM FREQUENCY

MF/LF Operating: Early Season Notables for 630 and 2200
Meters, Langridge (KB5NJD), Mar, [p. 69

MF/LF Operating: Fun With Ground Waves, Langridge
(KB5NJD), Sep,[p. 58

MF/LF Operating: Murphy Makes an Appearance at W3TS,
Langridge (KB5NJD), Dec,[p. 82

MF/LF Operating: Thoughts on High Voltage Remote Band
Switching for 630 and 2200 Meters, Langridge (KB5NJD),
June,

MISCELLANEOUS

2022 WPX Crossword Puzzle, Luscre (K8ZT), Feb,[p. 42]

A Boy and His Radio — A 218t Century War Story, Laine
(OH2BH), Aug,[p. 12

A Different Kind of Wireless: Human Body Communication,
Butera (PY2ZDX/LU9EFO), June,[p. 48]

Analog Adventures: Dayton Debrief, Nichols (KL7AJ), July,

Analog Adventures: Moving Day ... or ... Keeping the Ad-
venture in Analog Adventures, Nichols (KL7AJ), Oct,[p. 88
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Announcing: 2022 Inductees to the CQ Amateur Radio and
Contesting Halls of Fame, July, [p. 30|

Another Boy, Another Radio (Same War), Kriner (KF5KVE),
Aug, [p. 15

CQ Classic: MFJ — A Little Bit of Everything (Mar 2001),
Oct, [p. 32

Digital Connection: Traction on a Slippery Slope — Some
Thoughts on Promoting Your Ideas, Rotolo (N2IRZ), Jan,

Ham Notebook: Ham Radio Intersections and Parallels,
Yoshida (KH6WZ), Jan,[p. 82

Ham Notebook: Maker Faire, T-Hunting for Fun, and Other
Things, Yoshida (KH6WZ), Nov,[p. 62

Ham Radio Explorer: Ten Meters is Open! ... Plus,
Resources for Learning Morse Code, Luscre (K8ZT), Dec,

Hamvention 2022 - “The Reunion” (Photo essay),
Eisenberg (KONEB), July, [p. 8|

Henry Radio Amplifiers to Remain on the Market Under
New Ownership, Staff, Dec, [p.39

How Low Can You Go? K8BYP’s Test Equipment QSO,
Campbell (K8BYP), Dec, [p. 24]

In Search of the Real Wouff Hong, Friedrichs (AC7ZL), Sep,

Magic in the Sky: The Dead Band Challenge, Reinhardt
(AABJR), July,[p. 68

Magic in the Sky: Yesterday, Today and Tomorrow,
Reinhardt (AA6JR), Oct,

Math’s Notes: Fusion Cooking in Amateur Radio? Math
(WA2NDM), Nov,[p. 47]

Math’s Notes: Suggestions for Future Experimentation,
Math (WA2NDM), Dec,[p. 46

MFJ at 50, Sherman (W7SSB), Oct,[p. 31|

The Big Knob: An Obituary, Brock-Fisher (K1KP), Mar,

YOTA Camp 2022 — An Amazing Experience, Campbell
(KESLQR) and Papay (KE8RJU), Aug,[p. 8

MOBILE
Mobiling: Fast Forward, Reinhardt (AAG6JR), Nov, [p. 69
Mobiling: Getting Road-Ready, Reinhardt (AA6JR), Feb,
Mobiling: On the Road Again, Reinhardt (AA6JR), Aug,
Mobiling: Spring Into Action, Reinhardt (AA6JR), May,

OPINION/COMMENTARY

Zero Bias: 5-9-14 ... 10!, Moseson (W2VU), Dec,[p. 6l

Zero Bias: CQ Contests and the War in Ukraine Revisited,
Moseson (W2VU), Sep,[p. 6l

Zero Bias: CQ, The “Spirit” of Ham Radio, and the War in
Ukraine, Moseson (W2VU), Apr,[p. 6]

Zero Bias: Finding Common Ground, Moseson (W2VU),
Oct,[p. 8

Zero Bias: Get. On. The. Air, Moseson (W2VU), June,[p. 6]

Zero Bias: Ham Radio’s Cultural Heritage, Moseson
(W2VU), May, [p. 6]
IEZfro Bias: How Old is Young? Moseson (W2VU), Aug,

Zero Bias: Little Things (and One Big Thing), Moseson
(W2VU), Feb,[p. 6

Zero Bias: Make This a Summer of DX Discovery, Moseson
(W2VU), July, [p. 6]

Zero Bias: The “C”s of the Season, Moseson (W2VU), Nov,

[0.§
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Zero Bias: The Broad View, Moseson (W2VU), Jan,[p. 8
Zero Bias: When It Doesn’t Work, Moseson (W2VU), Mar,

.4
POWER SUPPLIES & BATTERIES

Build Your Own Low-Voltage Transformer, Part 1, Swenson
(KB@VKS), Dec,[p. 18

Calibrating Smart Batteries with Impedance Tracking,
Buchmann, Oct,[p. 37

Green Power for QRPp, Kato (AH6CY), July,[p. 32|

Kit-Building: Power to the People, Eisenberg (KONEB),
Oct, [p. 62

PRODUCT REVIEWS & ANNOUNCEMENTS

CQReviews: Chameleon Antenna CHA MPAS 2.0 System,
Lubbe (ZS1ML), Mar,[p. 22|

CQ Reviews: ICOM IC-705 HF/VHF/UHF QRP Portable
Transceiver, Rought (KASSMA), June, [p. 12|

CQ Reviews: MFJ-1836H Cobweb Antenna, Learning
Curve, Ochu (KO@Z), Oct,[p. 66

First Look: Yaesu FT-710 HF Transceiver, Staff, Dec,[p. 43

Gordo’s Short Circuits: CQ Reviews Heil Sound Parametric
Receive Audio System Equalizer, West (WB6NOA), Mar,

Gordo’s Short Circuits: CQ Reviews LDG Z-100A
Automatic Antenna Tuner, West (WB6NOA), Mar,[p. 51]

Henry Radio Amplifiers to Remain on the Market Under
New Ownership, Staff, Dec, [p. 32|

What's New: ICOM IP110H WLAN transceiver, Feldman
(KD2IWM), Nov, [p. 6§

What's New: Yaesu FT-710 AESS transceiver, ICOM IC-
V3500 mobile transceiver, IC-T10 handheld, Feldman
(KD2IWM), Aug,[p-37, 77

What’s New: “Electric Radio” March-April issue, Precise RF
QRO Mag Loop, Feldman (KD2IWM), May, [p. 43| 66

What's New: Amateur Contact Log 7.0.6, Feldman
(KD2IWM), Sep,[p. 59

What's New: bhi Bypass Switch, A Trio of Titles from ARRL,
Feldman (KD2IWM), Jan,[p. 34, 90

What’'s New: WXWarn 2.0 Now Available From N3FJP
Software, bhi NEDSP1962-KBD Speaker Retrofit Module,
Feldman (KD2IWM), Dec, [p. 47, 110

What's New: Elite RF Amplifier, Feldman (KD2IWM), Apr,

What’s New: MFJ-1146 power strip, Penta Laboratories RF
Tubes at DX Engineering, Buddistick Pro, Feldman
(KD2IWM), Oct,[p. 36, 60, 95

What's New: T41-EP SDR Transceiver, Feldman (KD2IWM),
June,[p. 60]

PROPAGATION

Learning Curve: Going in (Auroral) Circles, Ochu (KOQJZ),
Nov, [p. 75l

Learning Curve, Space Weather and DX, Ochu (KOQZ),
Dec,[p. 72

Propagation: A Vast Improvement is On the Horizon, Hood
(NW7US), Sep, [p. 92|

Propagation: April Propagation, Hood (NW7US), Apr,[p. 88|

Propagation: August Propagation, Hood (NW7US), Aug,
0,

Propagation: The Coronal Veil: Are the Sun’s Magnetic
Arches an Optical lllusion?, Hood (NW7US), Dec, [p. 99

Propagation: February Propagation, Hood (NW7US), Feb,
p. 108

Propagation: November Shortwave Propagation, Hood

(NW7US), Nov, [p. 96|
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Propagation: Solar Cycle 25 is Very Much Alive, Hood
(NW7US), May, [p. 88

Propagation: Sunspot Cycle 25 Progression is Impressive,
Hood (NW7US), Oct,[p. 106

Propagation: The Annual ARRL Field Day, Hood (NW7US),
June,[p. 108|

Propagation: The HF Bands in 2022, Hood (NW7US), Jan,

Propagation: The Magic of Shortwave, Hood (NW7US),
Mar,[p. 94

Propagation: What Does July Propagation Have in Store
For Us? Hood (NW7US), July,[p. 91

VHF Plus: Key Propagation Types for 6 Meters, Fleming
(N4DTF), Mar,[p. 78

PUBLIC SERVICE & EMERGENCY

Amateur Radio on the Home Page, Signorelli (WORW),
Oct, [p. 28|

Developing Your Radio Voice, Ruesch (W9JU), Oct,[p. 24

Earthquake at the Equator, Butera (PY2ZDX/LU9EFO),
July,[p. 19

EmComm from the 1950s and ‘60s, Signorelli (WQORW),
Oct, [p. 24]

EmComm from the Ground Up, Muszalski (SQ5EBM), Oct,

Emergency Communications: A Different Kind of EmComm
— Amateur Radio and the War in Ukraine, Staff, Apr,

Emergency Communications: Amateur Radio Training —
‘Tis the Season, Broadway (N8BHL), Jan,[p. 70

Emergency Communications: Go Kits — A Philosophical
Approach, Ferguson (K3PFW), Oct,[p. 16]

Emergency Communications: Hi de KSPFW, John, QTH
Georgetown, Delaware, Ferguson (K3PFW), June, [p. 59

Emergency Communications: Is Technology Your Friend
or Your Downfall?, Ferguson (K3PFW), Dec, é 54]

Emergency Communications: Is Your Family Ready?
Ferguson (K3PFW), Sep, [p. 42

Emergency Communications: It's a Disaster! What am |
Going to Do? Ferguson (K3PFW), July,[p. 44

Emergency Communications: Planning, Ferguson (K3PFW),
Nov, [p. 52|

Emergency Communications: R U Ready? Ferguson
(K3PFW), Aug,[p. 53

Emergency Communications: Radio Amateurs Assist
Following Floods and Landslides in Brazil, Butera
(PT2ZDX/LU9EFO), Mar,[p. 41]

Emergency Communications: Radio Club Venezolano
Participated in the CARIBE WAVE 2022 Emergency
Exercise, Butera (PT2ZDX/LU9EFO), May, [p. 45

Hams Respond to Flooding Disaster in South Africa, Butera
(PT2ZDX/LU9EFO), June,[p. §

Hurricane lan Ham Stories, Varounis (NL7XM) & Lazar
(W4DNN), Dec,[p. §

Learning Curve/Emergency Communications: Gilobal
Ambassadors, Ochu (KO@Z), Feb,[p. 63

Learning Curve: Any Time is Storm Spotting Time, Ochu
(KO@2Z), Mar, [p. 46]

One Ham’s Journey in Portable Operations, Smith
(K3SKS), Jan,[p. 47

Six Meters to the Rescue! Stiebel (W6APZ), Oct,[p. 26

Ukrainian Hams Back on the Air, Tarasovych (UT1KY),
Dec, [p. 14]

QRP (LOW POWER)
A Tiny QRPp Wattmeter, Kocsis (WA9PYH), Dec,[p. 29

| www.cq-amateur-radio.com|

CQ Classic: The QRP Column Returns (April 2000), Feb,

Five Watts and a Dipole: My Return to Ham Radio, Green
(WB9HDH), Feb,[p. §]

How Low Can You Go? K8BYP’s Test Equipment QSO,
Campbell (K8BPY), Dec, [p. 24]

QRP FT8 to the Field, Hinkle (K5PA), Feb,[p. 10

QRP Quickies: A Great Introduction, Galchutt (WGQAT);
35,000 Miles Per Watt, Keon (AB4PP); Did | Mention it Was
Raining? Keon (AB4PP); A Ten-Meter Surprise, Dooley
(N5BGZ); The Only Signal on the Band, Kraus (K2UD); “I
Think That Would Look Really Strange on a Piece of Wood,”
Davis (NW@Y), Feb, [p. 16

QRP: A Mini-Tuner forthe QRPer, Rought (KABSMA), Aug,

QRP: A QRPer’s Approach to Winter Field Day, Rought
(KA8SMA), Apr, [p. 61]

QRP: Fishing for a Portable QRP Antenna, Rough
(KA8SMA), Dec, [p. 63

QRP: Less is More — For Suppliers as Well, Rought
(KA8SMA), Feb,[p. 19

QRP: The Amazing POTA Race, Rought (KA8BSMA), Oct,

QRP: Video Killed the QRP Star; Plus,QRP Guys’ EFHW
Antenna Kit, Rought (KA8SMA), June,[p. 66

Smoke (But No Mirrors) — The Cigar Box QRP Transmitter,
Butera (PY2ZDX/LU9EFO), Apr,lﬁ

SHORTWAVE LISTENING

Listening Post: “Alarming” Sinking of Jakarta, Dexter, CQ
2022, Apr,[p. 48

Listening Post: Algeria Opens New Powerful Shortwave
Transmitter, Dexter, Oct,

Listening Post: All India Radio is Closing Two Sites, Dexter,
Mar,|§: :é

Listening Post: Brazil Renews Activity on 60 Meters, Dexter,
Sep, [p. 38

Listening Post: Good News — The WRTH Lives On! Dexter,

Nov,|f_>. 48

Listening Post: India Will Remain on the Air, Dexter, Feb,

Listening Post: Mystery (Not) Colombian Station Remains
a Mystery, Dexter, July,

Listening Post: Propagation Favoring Asian Broadcasters,
Dexter, Jan,[p. 66

Listening Post: Radio Ukraine Lives On Via WRMI, Dexter,
May,|§. 40

Listening Post: South Pacific Stations Having Troubles,
Dexter, Dec, [p. 48

Listening Post: What Did You Hear? Dexter, Aug, [p. 50|

Listening Post: World Loses Yet Another Broadcaster as
Voice of Greece Shuts Down, Dexter, June,[p. 54]

SPACE/SATELLITES

ARISS to the Max, Sutaria (KB2JRP), Oct, [p. 42

CQ Classic: Fame and Fortune Via Sputnik | (Jan 1958),
Oct, [p. 40|

Gordo’s Short Circuits: Now Twice the ISS Excitement,
West (WBBNOA), Oct,

NASA on the Air, Granath and Baccus (N3DEZ), Oct,[p. 46|

The Space Age at 65: How High School Hams Tracked
Sputnik, Leskovic (K8DTS), Oct,[p. 3§

TECHNICAL DATA
Analog Adventures: Bridging the Gap, Nichols (KL7AJ),
Dec,
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Analog Adventures: Partition Peering — Part Two (Etched
Inductors), Nichols (KL7AJ), Aug,

Analog Adventures: Spicing Things Up — Part 2, Nichols
(KL7AJ), Feb, [p. 85

Analog Adventures: Using Vitamin K (Kirchhoff), Nichols
(KL7AJ), Jun, [p. 84]

Bandpass Filter for Crowded Setups: Buy, Build or a Little
of Each? Howell (K4FMH), June,[p. 20|

EMP and Lightning Surge Protection for HF Radios — Part
1, Karty (N5SK), Jan,ﬁ

what’s new

bhi’s New NEDSP1962-KBD Speaker
Retrofit Module

Give your extension speaker a boost with the new NEDSP-
1962-KBD amplified DSP (digital signal processing) noise-can-
celling retrofit module that replaces the popular NEDSP1062-
KBD, which is now obsolete. The NEDSP1962-KBD can be retro-
fitted into many amateur radio extension speakers or older style
radios (space permitting).

The NEDSP1962-KBD incorporates DSP technology that
identifies speech in noisy voice signals and can remove the
noise to leave clear speech. The module provides up to 40 dB
of noise reduction over eight filter levels and up to 65 dB of tone
reduction.

It comes pre-wired and can be fitted into existing equipment,
with all functions being controlled by a keyboard switch assem-
bly. The NEDSP1962-KBD incorporates DSP noise-cancelling
technology that makes the processed audio clearer and more
intelligible. The module has an onboard 5-watt, Class D-type
audio amplifier, which provides good efficiency and no heatsink
is required.

The module is wired inside your extension speaker between
the audio input and loudspeaker. It is powered from a suitable
10-to 18-volt DC power supply and when the module is switched
off, the audio bypass feature routes the audio signal directly
throughtothe loudspeaker. The pre-wired switch assembly con-
trols all the functions with two pushbuttons and two LEDs indi-
cating the filter level and audio input overload.

The NEDSP1962-KBD is supplied as a pre-wired assembly
with a2.1-millimeter power socket, audio input and output wires,
keyboard switch assembly, and full mounting kit with profes-
sional labels and user manual. It is available now from DX
Engineering and Gigaparts and has a suggested retail price of
$158.14. For more information, contact bhi Ltd, 22 Woolven
Close, Burgess Hill, West Sussex, RH15 9RR UK. Email:
[<info @bhi-ltd.com>. IWebsne $www.bhi-ltd.coms.
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EMP and Lightning Surge Protection for HF Radios — Part
2, Karty (N5SK), Feb,

Fully Automated Sweep Generator Measurement Sy-
stem — Take 4, A, Green (WGPCE), Jan,

Ham Notebook: What's That Noise? Yoshida (KH6WZ),
May, [p. 58

Math’s Notes: A Dummy Load, Spare Power and a Voltage
Detector, Math (WA2NDM), July,[p. 38|

Math’s Notes: A Modern “Cone of Silence”? Math
(WA2NDM), Apr, [p. 46|

Math’s Notes: An Active Antenna Project, Math (WA2NDM),

Sep,[p. 36
Math’s Notes: Can You Hear Me Now? Math (WA2NDM),

Aug,[p. 48

Math’s Notes: Food for Thought, Math (WA2NDM), Mar,

Math’s Notes: Inexpensive High Speed Pulse Generators,
Math (WA2NDM), Feb, [p. 62

Math’s Notes: Inexpensive Lightning Protection, Math
(WA2NDM), May, [p. 38|

Math’s Notes: Simple Low-Cost
(Continued) Math (WA2NDM), Oct,[p. 56]

Math’s Notes: Using Commonly Available Items for
Amateur Radio Purposes, Math (WA2NDM), June,[p. 53

Microphones and Audio Speech Processing for SSB, White
(W5GW) and Hinkle (K5PA) Part 1, Jan,lﬁ

Microphones and Audio Speech Processing for SSB, White
(W5GW) and Hinkle (K5PA) Part 2, Feb, [p. 45

Predicting Balun Performance Using 3-D Models, Ahigren
(K1BUK), Apr,[p. 34

S Parameters Made Easy, Toia (K3MT), Dec,[p. 26

Sherlock Investigates: Noise, “Sherlock,” Feb,[p. 59

Slmple RF Radiation Detector, A, Signorelli (WGRW), Aug,

VHF
CQ Classic: Putting the 6146 on Two Meters (Nov 1952),
May, [p. 2§

Digital Connection: Packet on 1.25 Meters, Rotolo (N2IRZ),

Sep,

Learning Curve: Getting Acquainted With 6 Meters, Ochu

(KO02), Sep,[p. 64
VHF Plus: A Day in the Life of a Casual Contester, Fleming

(N4DTF), Aug, [p. 82

VHF Plus: A VHFer’s Holiday Gift List ... Plus an Antenna
Project for 1296 MHz, Fleming (N4DTF), Dec, [p. 70|

VHF Plus: Diversity Receive on VHF+? Fleming (N4DTF),
Jan,

VHF Plus: Huntsville — Flea Market and New VHF+ Gear,
Fleming (N4DTF), Oct,[p. 91]

VHF Plus: Key Propagation Types for 6 Meters, Fleming
(N4DTF), Mar,[p. 78

VHF Plus: Making Super High Frequencies Available to the
Masses, Fleming (N4DTF), July,[p. 76

VHF Plus: Report from the Central States VHF Conference,
Fleming (N4DTF), Sep,[p. 72

VHF Plus: Sporadic-E Season Approaches, Fleming
(N4DTF), Feb,[p. 91|

VHF Plus: Sporadic-E Season Wrapup and Planning for
2023, Fleming (N4DTF), Nov, [p. 80|

VHF Plus: Springtime on Six, Fleming (N4DTF), Apr,[p. 73

VHF Plus: Vertical vs. Horizontal Polarization — A
Perspective and Some Encouragement, Fleming (N4DTF),
June,[p. 93]

VHF Plus: Waiting for Sporadic-E, Fleming (N4DTF), May,

Test Equipment
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RF Connectors & Gadgets
Parts — Products — More
www.W5SWL.com

TWO NEW NOVELS involving ham radio: Full Circle, and
Frozen in Time, by N4XX. Visit £http://www theodore-cohen-|

novels.com/>.

RF Connectors & Gadgets
Parts — Products — More

w.W5SWL.com

WANTED: General Electric Wall Clock 2915_. Or 24-hour sis-
ter. WOEVC (573) 248-2043.

FLASH CARDS for all FCC Exams, Amateur and Commercial.
VIS Study Guides|<www.visradio.com> 800-655-HAMS and
on Amazon Marketplace.

160M antennas for small spaces.
(662) 332-8454.

For Sale: HF RADIO ICOM IC-78 TRANSCEIVER. New,
unused, perfect condition. Includes power supply. Make offer.
|chuck kaptain @ wycliffe.ord

WANNA START A RAG-CHEW WITH THE GENERAL PUB-
LIC ABOUT THE VALUE OF AMATEUR RADIO? Introduce
them to Harold, a ham who is trying to keep his day job post-
Pandemic, and his wife, Sabrina, who is hoping to keep her
yarn shop alive. SIDEWALK SALE ACROSS AMERICA,
available Amazon Kindle, paperback. Peg Nichols,

[KDOVQO @artl.net]

FOR SALE Rare Collins KW-1, serial number 96. Only
150 made and it still works! $16,000 firm. Pictures upon
request. Contact Teressa: 4Trjtwo@gmail.comp or via
telephone 805-878-1691.

Wanted: Original set of knobs for my Heathkit HW-8.
Paul, WB@MPG, 538 North Walnut, Wichita, KS 67203.
(316) 351-7717.

Wanted: Old slide rules for personal collection. Send
info to[db_cunningham @ hotmail.com|

Morse Code on a CD. Just want A to Z and Zero to 9 in
code only. Contact Ronald (KD7FWC) (775) 962-5437.

AMECO AC-1 DIY Kits:lwww.thenewameco.com|

Affordable Custom Antenna Desigh www.ant-build.com

Recognize the signature CW sounds of over 4000 words!
Start to read whole words sent in fast Morse code!

Yaesu FT-100D (HF-VHF-UHF). Great mobile rig with
manual, internal keyer and mike. $300. (281) 934-8783.

Keychain QRP: Worlds Smallest HF Transmitter. Handmade
in the USA.[<www.bit.ly/KeychainQRP>|

GET THE F.C.C. “COMMERCIAL" RADIOTELEPHONE
LICENSE! Fast, inexpensive home study course. Command

Productions| www.License T raining.com| Free info: (800) 932-
4268.

NEVER have another fauly patch cable! 15-page, photo-illus-
trated manual details a revolutionary procedure for assembling
failure-proof coaxial cable patches. $10 postpaid U.S.,
$15 forgeign. R.W. Parker, 1205 Sleepy Hollow Road,
Pennsuburg, PA 18073.

QSLing SUPPLIES. e-mail: {plumdx@msn.coms.

CASH FOR COLLINS, HALLICRAFTERS SX-88, & DRAKE
TR-6. Buy any Collins equipment. Leo, KJ6HI, phone/fax 310-
418-9269, e-mail: {radioleo73@gmail.com]>.

MicroLog by WAGH

Easy to use logging program.
Free download . . .lwww.waOh.com

\www.oldgslcards.com|

OVERSEAS AIRMAIL POSTAGE plus complete line of airmail
envelopes. Order directly from our website. James E. Mackey,
proprietor. website: 4www.airmailpostage. comp

TOWER ACCESSORIES Gin Pole Kits — stand off brackets —
antenna mounts — vehicle radio mounts — for 30 years. IIX
Equipment Ltd., 708-337-8174, <http://www.w9iix.com/>

HOMEBREW! “Recollections of a Radio Receiver” a 565 page
book on HBR homebrew receivers. $10 delivered (eBook on
CD-ROM). Details|<www.w6hht.com

NEED ROPE? All kinds, types, including: antenna rope,
hauling, gin. FREE, free consultation, Go td <http://www ]
|davisropeandcable.com/>. | Veteran owned, K1PEK, 978-
369-1738.

FUTURE TIMES: Dreams and visions of Disasters. Great
guide book for Hams. www.xlibris.com/futuretimes.html |

HAWAII DX VACATION: SteppIR antennas, amplifiers, private.
KH6RC, <www.leilanibedandbreakfast.com».

HAM TRAVELERS Discount travel, tours, cruises, more.
www.GreatExpectationTravel.com

www.peidxlo .CO

NEAT STUFF! DWM Communicationd: <http://gth.com/dwm>|

PROMOTIONAL VIDEO: 15-minute DVD describes amateur
radio’s fun and public service. Details:[<www.neoham.org>.|

HAM RADIO GIFTS: swww.mainestore.comj

DXPEDITION DVD VIDEOS: For full description and how to
order . . .|<www.k4uee.com/dvd/> |

ARMS — Amateur Radio Missionary Net. Christian Fellowship
Net, Everyone Welcome. 14.3075 Daily except Sunday
1500—-1700Z, =1 Hr DST. Websitd: www.gsl.net/arms]

VORTEXANTENNA SYSTEMS specialistin HF and VHF high
performance antennas. Yagis and Delta Loops. Linear Loaded

30 and 40m Arrays. OWA Arrays, bespoke individual design
solutions. Antenna related hardware. We ship worldwide

including North America.[<www.vortexantennas.co.uk/>. br by
e-mail to 4enquiries @ vortexantennas.co.ukp.

“World of Keys — Keys III” book features highly detailed views
and photos of keys, bugs, and paddles like few people have
ever seen ($18)!. Also still available, “Keys II” ($16) and “QRP

Romps!” ($18), plus “Your Guide to HF Fun” ($16). Available
from dealers nationwide.

PACKET RADIO AND MORE! Join TAPR, connect with the
largest amateur radio digital group in the U.S. Creators of the
TNC-2 standard, working on Software Defined Radio technol-
ogy. Benefits: newsletter, software, discounts on kits and pub-
lications. For membership prices see the TAPR website:
<http://www.tapr.orgp).

HONDURAS DX VACATION: K3, Alpha 86, StepplR, Meals,
Private Facilities. HR2J, (206) 259-9688.

HY POWER ANTENNA COMPANY <http://www. freewebs)
Multiband dipoles, delta loops, half squares

and QRP antennas.

NEW AMATEUR RADIO MAP with DXCC list updates. Full
color 22 x 34" — $10. Free shipping on club orders.
http://www.hamradiomap.qgth.com/

Wanna ham in the CAYMAN ISLANDS?” Go to [<www]

CallSign Stuff www.hamQRU.com KTOMMY

WANTED: 500-Kc Ships Transmitter. IE: MACKAY MARINE
2017A.|w8wz @aol.com

NO NONSENSE LICENSE STUDY GUIDES: kb6nu.com/cq

Wanted: Channel Master model 110 Quantum Antennas 1 or
more in box good condition! W.J. Gibbs, Jr. 601 Howard Street.
Columbia, NC 27925

QRP J-36: 1/2-Scale Microkey. Full-Functional “BUG” Made
in the USA by KAGIRL. 4QRPJ36.com$

WANTED: IBM Model M, Space Saving Keyboard, Call KOKG,
(218) 850-1500 or email: 4keith.gilbertson @ g.comp.
AMATEUR RADIO ELECTRONICS: Home Study Software,
Apps, and eBooks $2.99. qwww.eptsoft.com/HomeStud
POLYESTER ROPE: excellent for antenna support and
guying. Go to www.audiofronics.usb.

REAL HAMS DO CODE: Move up to CW with CW Mental Block
Buster Ill. Succeed with hypnosis and NLP. Includes two (2)

CDs and Manual. Only $29.95 plus $7.00 s/h US. FL add $2.14
tax. Success Easy, 568 SE Maple Terrace, Port St. Lucie, FL

34983, phone 561-302-7731, 4www.success-is-easy.coms.
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|martykaiser.com/24a.htm>

[Www ISOTRONANTENNAS COMFOR HF. CHECK IT OUT!
Call: 719-687-0650; <wdUeja@isoironantennas. coms

WANTED: OLD QSL CARD COLLECTIONS. Collector seeks
US & DX cards. W2VRK, 5 Mohawk Trail, Branchburg, NJ
08876; e-mail: 4tpllrs @ comcast.net.

TELEGRAPH KEY INFORMATION AND HISTORY MUSE-
UM: <http://witp.comp

FT243 AND HC6U CRYSTALS:

OLD QSLs Available. 50’s and 60’s, DX and USA. Specify call,
send SASE [W5SQA@arrinef

RFI Filters|<www.RFchoke.com>|

CRANK-A-WATT Power & More via KE5NYS. Visit [<www]
|FactorReady.com>|

QRP KITS: swww.breadboardradio.comi>

FMTV ARTICLES: Comprehensive transmitter and receiver
deviation calibration, standards, intermodulation, power ampli-
fier calculations. WB9OQM, [http://mathison.freeshell.org]

www.secondHandRadio.com

HF Mobile or Fixed Virtual X Antenna Patent: For Sale or
License. Request Free Power Point Presentation file. Shows
design details, pictures, prototype tests. Design applies to a
broad frequency range for mant antenna arrays/beams/verti-
cals.|<Igslay @sbcglobal.net>.|Larry Slay, KSWUL

FOR SALE: Samlex Power Supply Model SEC 1223, 13.8V @
25 amps. Not working. Includes operating manual and
schematic. Price $50 or best offer. Contact Harry, W9HRQ, at

|<harrygraziano @ gmail.com>| or phone 1-773-334-4492.

ANTENNA & TOWER HARDWARE: Aluminum plates: Boom
to elements, boomto mast, GP/ Vertical antennaground plates,
Rohn 25/45 to cross arms plates, Hexabeam / spiderbeam
Hubs, Moxon hubs, U bolts with sadles. All info at:

ahoo.com|or at e-bay store{stores.ebay.com/yz4izy
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Fun to read, interesting from cover to cover, written so you can understand it.
That’s CQ. Read and enjoyed by thousands of people each month!

The changes in amateur radio over the years have been astounding. Still some things
have remained remarkably the same, namely the type of people who are drawn to the
hobby. As a group, hams have a tremendous amount of knowledge on a wide array of
topics, an amazing willingness to share that knowledge with each other, and an
unwavering commitment to helping neighbors, near or far, in times of need.

So whether you are an old-timer or new to the hobby accept the challenge and
read CQ. SUBSCRIBE TODAY!

Print or Digital...Your Choice

PRINT EDITION ONLY
1yr—12 issues $42.95 2yrs—24 issues $77.95 3yrs—36 issues $111.95

DIGITAL EDITION ONLY
1yr—12 issues $30.00 2yrs—24 issues $57.00 3yrs—36 issues $83.00

COMBO Subscriptions - Get BOTH the PRINT & DIGITAL EDITIONS
1yr—12 issues $61.95 2yrs—24 issues $112.95 3yrs—36 issues $161.95

CQ Communications, Inc.
Phone: 516-681-2922 | http://store.cq-amateur-radio.com
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