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President's Report
David West, KO6M

NCCC

As you know, we have started a mentoring program.
We’ve paired those of you who offered help with those
who needed it. This was a great outcome from the
| survey we conducted. I’ve heard your feedback on
many of the other comments, and we’re planning to get
back to more in-person meetings in the coming months.
We will also try to complement them with Zoom
meetings, though we can’t make any promises, as there
have been numerous times we haven’t scheduled in-person meetings due
to the need for concurrent Zoom meetings. I’ve heard some great ideas
about how we can manage this moving forward.

We also hear that you want more camaraderie. While some of the board
members are leaving in April, we’re working to ensure the next board
can use this feedback to get NCCC back to what YOU want it to be.
With that in mind, I challenge some of you — you know who you are —
to step up and join the board, or even take on a role such as Secretary,
VP/CC, or President. WE CANNOT DO THIS WITHOUT YOU!
This is your chance to make a real difference in NCCC.

Next on my mind is IDXC. Please consider attending—I’ve heard it’s a
fantastic event. I, of course, considered going, but due to family
obligations, I won’t be able to make it. [ want to preemptively thank
Chris, John, Greg, and Jeff for working so hard with the others to make
this a great event. (If I missed anyone’s name and you’re helping,
THANK YOU!)
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About NCCC

Officers and Directors, 2023-2024 Contest Season

President: David West, KO6M
Vice-President/Contest Chairman: Chris Tate, N6WM
Secretary: Greg Alameda, KK6PXT

Treasurer: Nian Li, WUGP

Past President: David Jaffe, WD6T

Director: Jim Brown, K9YC

Director: John Miller, KEBMM

Director: Ed Radlo, AJ6V

Volunteers

Charter Member: Rusty Epps, W60OAT

Awards Chair: Gary Johnson, NA6O

California QSO Party Chair: Dean Wood, N6DE
QSL Mgr [K6ZM]: vacant

QSL Mgr [K6CQP/N6CQP/W6CQP]: Dean Wood, N6DE

NAQP Teams: vacant

NA CW Sprint Teams: Bob Vallio, W6RGG

NCCC Email Reflector Admin: Phil Verinsky, W6PK
Worked All CA Counties Award: Fred Jensen, KEDGW
Photographer: Bob Wilson, N6 TV

NCCC Thursday Night Contesting
NCCC Sprint: Tom Hutton, N3Z2Z

NS CW Ladder: Bill Haddon, N6ZFO

NS RTTY Sprint/Ladder: Ed Radlo, AJ6Y

Communications

Webmaster: John Miller, KEMM
Webinars: Bill Fehring, WOKKN

Membership: Gary Johnson, NA6O/lan Parker, W6TCP

JUG Editor

Fred Jensen, KBDGW: k6dgwnv@gmail.com
Home: 775.501.5488
Cell: 530.210.0778

accepted major contest season.

. . £ )
- - A

I believe Jeft (WK®6I) is looking for a keynote speaker for
the Contest Dinner. Please consider offering your
entertaining and educational insights as a potential
keynote speaker. Greg will be hosting the hospitality room
as usual, and Chris is heading up the Contest Academy.

Lastly, and perhaps most importantly, our Award Lunch:
Don’t just save the date, April Sth, but also plan to attend!
It will be at Cattleman’s in Livermore. For more details,
check the reflector or the emails from Memberplanet. I
hope to see you there!

VP/CC
Chris, N6WM

Coming up!

Greetings, fellow Northern
California Contesters! Well with
the ARRL DX CW and SSB
behind us its time to look forward
to the WPX contests that start at
the end of this month with the WPX SSB contest on
March 29". The CQ WPX contests, under the stewardship
of the WWROF are very large worldwide events where
many familiar contesters will be masqueraded with
unusual “club” call signs domestically and abroad in a
quest to be a bit rarer in a contest that treats unique
prefixes as multipliers. The second contest in this series,
occurring May 24, rings in the end of the traditionally

Both of these are NCCC FOCUS CONTESTS and I want to encourage as many of you as possible to get on the
air for these. They are loads of fun, and multipliers are everywhere providing for a strangely satisfying score
increase cadence! Look for more from me on the reflector as we collectively come together as team NCCC to

participate in the WPX contest series!

Its been my honor and privilege to serve as Vice President and contest chairman!

I joined the NCCC in early 2008 as an enthusiastic late bloomer ham in his early 40’s. I had a lot to learn about
contesting! [ was recruited after my involvement in a hilltop station me and a few of my friends put up, with a
simple tribander and a vertical. But the location was magical and gave us a big signal in the contests we showed
up for. Soon after that I was recruited as a regular member of the N6RO team as well.
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During the following 17(!) years, I volunteered as a club officer for the NCCC for 8 years, and served as CQP
chair for an additional 2 years. I also served as the lead of the former SNS Thursday night contest for 3 years.
Yes, 13 of the last 17 years in NCCC service! Serving in these roles have helped me grow as a better contester,
helped me to understand our contesting community better and helped me develop leadership skills and forge
connections and networks that I will forever value.

5 of those years were as the Vice President and contest chairman. My first stint as VP/CC was 2010, 3 years after
pulling my ham ticket! In those 5 years I have had the pleasure in leading our club to 3 unlimited gavel wins, 2 in
ARRL RTTY Roundup, and 1 last year in the ARRL 10m contest. These were great victories for us all!

Its time for someone else to step up and enjoy this great opportunity!

In my opinion the VP/CC is one of, if not the most important and fulfilling club officer positions for our
organization. It is also the most fun! You get to work with the BoD to define our club competition and club focus
contest agenda Charting our club path for the year! It completes the total contester experience.. we single op.. we
join multi-ops.. and now you get to lead an entire major club, with 50 or greater logs into club competition against
other clubs worldwide! 1’d say that’s pretty cool!

So what say? If you are one of the many others who have served in this role in the past, perhaps you would be
willing to step into the role once again... If you are intrigued by what I have said and you are thinking about it,
DO IT! I will always be available to serve as a mentor as long as I am a member of this club.

Reach out. Make this role yours and be amazed by how it enhances your contesting experience, improves your
network of great operators and amateur radio leaders and most importantly contribute to helping this continue to
be a great organization!

IDXC Visalia April 11-13th: NCCC Presence, table, Hospitality Suite and Contest Academy 2025
https://dxconvention.com/

Mark your calendars, get a hotel room and head to Visalia! The NCCC is in the house during the 76
International DX convention.

Exhibit hall table

The NCCC will have a table in the Exhibit Hall, and its always great to have NCCC members present to answer
questions and spread the word about our great club!

Hospitality suite.. NCCC style

We will once again sponsor the Friday and Saturday night NCCC hospitality suite, providing space, drinks and
snacks. Its a place where conversations between contesters of all levels share a drink, camaraderie and the story
telling we are all so great at!

Contest Academy
The NCCC Contest academy is once again on!
Friday April 11" from 1-5 pm. We have a great program that you may want to attend or help out our team!

Topics/Instructors
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1. How to have fun contesting in FT modes -- Instructor Mark Aaker K6UF O

2 Basic Station Automation Techniques -- Instructor Bob Wilson N6TV

3 Remote SO2R/2BSIQ+ mulit-radio contesting via remote -- Instructor Chris Tate N6WM
4, contesting while activating POTA including CQP--Instructor John Owens NN6U

5 Contesting live workshop. -- Instructor Hank Garretson W6SX and Chris Tate N6OWM

We certainly hope you will be there, and if you would be willing to help with any of these events like staff the
table, help out with the hospitality suite or be part of the contest academy faclulty please let us know!

That’s all for me this time.

73 es KB
Grandpa Chris, N6WM

76th International DX Convention
April 11-13, 2025
Visalia, CA
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Upcoming Large Contests

NA Sprint SSB 23 Mar 0000Z - 0400Z

CQ WW WPX SSB 29 Mar 0000Z to 30 Mar 2359Z
Poisson d'Avril 1 Apr 0000Z to 23597

JIDX CW 12 Apr 0700Z to 13 Apr 1300Z
Worked All China Prov DX 19 Apr 0600Z to 20 Apr 05592
Volta WW RTTY 10 May 1200Z to 11 May 1200Z
CQ WW WPX - CW 24 May 0000Z to 25 May 2400Z

Red entries denote NCCC Focus contest

Weekly CW (1 hr) Events

ID | DAY uTC EXCH WPM | SPONSOR
ssT —" 2000-2190 | Name+spc | <20 K1USN
Mon | 0000-0100
Mon | 1300 - 1400
MST | Mon | 1900-2000 | Name+Qso# | 20-25 IcCWC
Tue | 0300 - 0400
Wed | 1300 - 1400
Wed | 1900-2000 | Name+CWO#
N TThe | 0300-0400 | parmevape | 20| CVore

Thu 0700 - 0800

Thursday FT4 NCCC Sprint

The Northern California Club is again pleased to sponsor our weekly FT4 Sprint, aka FTANS (NCCC Sprint).
This contest is held every Friday UTC between 0100Z and 0130Z (Thursday evening in North America). Non-
North American stations are welcome to participate. No logs are necessary; please submit your score
to 3830scores.com using the "NCCC FT4 Sprint" template. FT4 NS Sprint Rules are posted
at: https://www.ncccsprint.com/ns.html See you on the screen! Frequencies: 1839, 3575, 7047.5 (also 7080),
14080, 21140, 28180, 50318
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NCCC Annual KB Competition Rules
Gary, NA6O

Revised 3 Mar 2025

N

Current rules and standings are always available at http.//nccc.cc/awards.html

Purpose: To provide a means of rewarding NCCC members who are DX contesters, sprinters, VHFers, and
especially active contesters in all modes.

Time period: The contest year restarts at 0000 March 1 UTC. ARRL DX SSB is the first contest of the year.
NAQP RTTY is the last.

Eligible contests: Currently, points from 28 contests are counted. See the table on the next page.

Scoring: Score = N_Contests * sum of (points for each contest * each contest's multiplier).

Where N_Contests is the number of contests in whcih you participated.

NCCC weekly sprints are special. Points for the entire year are added up, but it is only counted as a
single contest.

Multi-ops: Points = total score divided by the number of operators.
Station owners: A station owner who does not participate in a particular contest receives 25% of the points.

Valid scores: Only scores posted to 3830scores.com are counted. Scores obtained by use of High Power in the 6
NAQP competitions and the weekly NCCC sprints (CW, CW Ladder and FT4) will not be counted for the KB
competition, either as scores or as contest multipliers. A minimum of 25 QSOs are required in all contests, except
for the NCCC sprints. Scores are counted regardless of which club received the contest points (NCCC,
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MLDXCC, REDXA, PL259, etc.). The only requirement is that you must be an NCCC member to receive
credit for the contest.

Awards: Paid NCCC members may receive awards.
How to Improve Your Standing

Post all your scores on 3830. Those are the only ones that count.

Participate! Even the smallest score has value. Every contest on the list is a multiplier.
Try a new mode or a new band (VHF, 10, 160).

Try the sprints. Small score, big multiplier.

Go for a big score in WPX: Exponential score growth.

Join a multi-op: The score is split among ops.

Let someone else use your station: You get 25%.

Comments are welcome, as always. I log and track every comment and suggestion and try to improve the KB
Competition each year. The one thing I can guarantee is that each year will be different!

Contact: Gary NA60O, NCCC KB Awards Manager, gwj(@me.com
KB Competition Contests

There are four independent brackets for the purpose of issuing awards: 1- Platinum, 2- Gold, 3-Silver,
and 4-Bronze. Your bracket is assigned automatically at the beginning of the contest year according to
your final position in the previous year’s standings. Members not listed below default to the Bronze
level.

Contest [Date Mult Contest IDate Mult
IARRL DX Contest SSB 1-Manj 9 IARRL Sweepstakes CW 1-Noy 15
CQ WPX SSB 29-Mar 2 ARRL Sweepstakes SSB 15-Noy 15
7QP 3-May] 20 CQWW CW 29-Noy| |
CQ WPX CW 24-May] 1 ARRL 160 Meter Contest 5-Ded 100
ARRL DX Contest DIGI 7-Jud 250 ARRL 10 Meter Contest 13-Deg 4
ARRL June VHF 14-Juy 200 RAC Winter 27-Deg 20
[ARU HF World Championships 12-Jul 4 ARRL RTTY Roundup 3-Jan 50
NAQP Summer RTTY 19-Jul 25 NAQP Winter CW 10-Jaf 15
NAQP Summer CW 2-Aug 25 INAQP Winter SSB 17-Jan 15
NAQP Summer SSB 16-Au 50 NA Sprint Winter CW 8-Fety 150
INA Sprint Fall CW 14-Sep 150 CQ WPX RTTY 14-Feby 2
CQWW RTTY 27-Sep 1 ARRL DX Contest CW 21-Feb 1
CQP 4-Oc 10 NAQP Winter RTTY 28-Feby 15
CQWW SSB 25-Ocf 1 INCCC Sprint CW and FT4 Weekly 100
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KB Competition Brackets

There are four independent brackets for the purpose of issuing awards: Platinum, Gold, Silver, and Bronze. Your
bracket is assigned automatically at the beginning of the contest year according to your final position in the
previous year’s standings. Members not listed below default to the Bronze level.

latinum Gold Silver
WD6T WOKKN WU7W
KAGBIM N6XI KM9R
AJEV ADGE N5KO

W2SC K6RIM N6GEO
N6RO VATRR K6TD

N6WM W6FB N6EE
WX5S NO5Z W6TCP
N6KT N6TTV _ |W6SC
N6TV NW6P NF6R
NG6IE WB6J1 _ |WISRD
WOYK KX7M WUBX
AEGY K6SRZ  |K6ST
N6ZFO  |K8TR WX6V
KBXX K3EST NU6T
NN6U KESFT KW6S
KOYC KIGOY  |W6BG
W1RH NN70 ND2T
W6SX K6MM KGELE
WUGP W6JTI W7IV
WC6H K6UFO  |[N6RK
K6GHA _ [WGIA KZ2V
K6TQ NOKQ N6DE
KNV KB6KM K6CSL
WK6I N3zZ K6MI

AFGSA WG60OAT NC6R
KK6PXT |KH2TJ K6KLY

W6LD NG6PN K6XV
N6DW NGYEU WG6ATV
KSRC KEGQR WGSR
N3RC KF6NCX |K2RD
K6El K6JS KG7QXE
N7MH K7GK K6RC
KO6M OHI1VR WG6DR
WG6EU WEGZ WNGA
WGENV NAGO KG6AO
K60K KEG6GLA |K6RM
NU6S KH6LC K6YLH
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Rotate Your Yagi
Gary Johnson, NA6O

Everyone knows how to rotate their Yagi antenna: Just turn the knob and away it goes. But this article isn’t
about thatrotation, it’s about rotating it a different way, for maintenance. When your beam has a problem wayy
out where you can’t reach it, the usual expectation is that the whole thing is going to have to come down off the
tower. Many of us have seen balun failures or lost the tip off of an element or had an element twist on the boom,
and there’s no obvious or easy way to reach it. It’s bad enough that we have to hire a climber, and even worse
when the work involves tramming the whole shebang down to the ground and back up. Thankfully, professional
tower busters have tricks that save us much time and effort. The first time you see it, the light goes on and it’s
obvious... If only you had thought of if first!

The simplest trick is to rotate the Yagi by loosening the boom in the boom-to-mast clamp, allowing the boom
itself to rotate. This lets the elements swing down alongside the tower. Now it’s possible to climb up or down and
reach at least the elements that are close to the tower. Our local climber Mark, N9LS, did a service call at my
station W6SRR where some plastic clips out on the elements had slipped out of position. He was able to reach
them and fix the issue easily.

The more elaborate and flexible trick is to dismount the Yagi entirely while temporarily supporting it at its
balance point with some combination of slings, ropes, and a come-along. At N6RO, we had a balun failure on a
long 20m Yagi and Hector, AD6D, used this method. Once the antenna is free-floating, it’s easy to position it at
any angle along the tower, allowing access to anything that needs attention.

So be sure to consult the pros when you have a problem up the tower. They may even show you a different way to
rotate.
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Antenna of the Month

Measuring Ground Constants
Gary, NA6O

Ground conductivity and dielectric constant (relative permittivity) directly affect the performance
y of our antennas. When simulating an antenna, getting these values wrong will result in errors in
the pattern and feed point impedance. This is especially true for designs that have elements close
to the ground, such as radials, or any kind of low antenna. Results may be so far off as to turn you
into a non-believer in simulation when you actually build and test your design.

Simulators like EZNEC include default parameters for various types of ground with names like
“extremely poor” and “very good.” The corresponding numeric values (also published in the ARRL Antenna
Book) are derived from 1939 FCC measurements intended for use in the broadcast band. However, soil
parameters vary quite a bit with frequency, thus guaranteeing errors when applied to the HF bands. But you can
get better values from a webpage provided by Brian Beezley, K6STI. Brian assembled some charts and tables
[Ref 1] that extrapolate those BC band data to the HF bands for much-improved accuracy. It’s better to start with
that information.

Then there is another matter: What kind of soil do you actually have? The FCC has a map of ground conductivity
for the USA [Ref 2]. Once again it’s for the BC band so the values need correction, and your particular location
could be different due to all sorts of alterations to the local soil and of course moisture content. Also the map only
shows conductivity but not permittivity. So this is again only a partial solution.

When in Doubt, Measure It

Yes, you can directly measure your local ground constants. There are at least two ways. One is to use a special
dielectric probe that is inserted into the ground and connected to an impedance analyzer [Ref 3]. After applying a
formula, reliable results are obtained. Of course you need to make the special probe and it only measures data at
single points. But it’s an excellent technique.

Another way to do the measurement is with a low dipole [Ref 4]. The beauty of a dipole is that it’s easy to build
and easy to simulate accurately. Basically you measure it’s impedance and then in EZNEC you simulate the
antenna geometry exactly and then adjust the ground parameters until the results match. The other advantage of
this method is that it averages a large volume of soil. All you need is some wire, insulated supports, and enough
space to string it up a few feet above the ground. Height is not important—3 to 5 feet is fine—as long as you
know the height accurately. Also it will make simulation easier if you run it in a straight line. Finally, you will
need a good common-mode choke at the feed point to prevent your (short length of) coax and equipment from
becoming part of the antenna [Ref 5]. And of course you need a reliable impedance measurement device that
displays complex impedance (R+jX). I used my Rig Expert AA-230 but a NanoVNA or many other instruments
are fine.

Some Actual Results
My friend Greg, KK6PXT, has been considering purchase of some new property so I went along to do RFI
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measurements with portable antennas. While [ was at it, I put up a full-length 80 m dipole at 4 ft off the ground. It
was made from 18 AWG magnet wire and had a good choke at the feed point. When I measured it, resonance was
at 3710 kHz and 49.2+j0 ohms. I also saved an SWR scan for later comparison.

The exact geometry (including the 3-foot feedline) was simulated in EZNEC using the NEC5 engine and a
real/extended accuracy ground. (NEC 2 will be pretty close too; just be sure to use real/high-accuracy ground.)
Ground properties were varied by guessing until results perfectly matched simulation; it took me about 15 runs. I
was focused on matching the impedance at resonance and finally nailed it. The result was conductivity = .0232
S/m, dielectric constant = 41. In the graph below, SWR data from my antenna analyzer and from the simulation
are overplotted. This is a great validation of simulation! If I did not do this measurement, and didn’t know better,
I’d use the default values for “poor rocky soil”, .002/13. That’s wayy off, with resonance appearing 6 kHz low
and Z = 95+j0.

l | |
2.6 4 —

2.4 - s

2.2 o Measured
204 —— Simulated b

1.8 -
1.6 -
1.4 -
1.2 1
1.0

3.60 3.65 3.70 3.75 3.80
MHz

Now that we know the values on 80 m, we can use the information from Ref. 1 to extrapolate to other
bands. It turns out that I could have taken data on other bands while using this same antenna and then
run the simulation at those other frequencies, again looking for matching impedances. In that case you
do have to watch out for extremely high or low impedances where your analyzer may exhibit large
errors.

SWR

Conclusion

Don’t trust the generic default values for ground constants. At the very least, use the estimates discussed here. Or
dig into your junk box and put up a simple dipole, then spend some quality time with EZNEC. You may want to
repeat the test in wet and dry conditions as well. At last, you will have accurate ground data for your property and
future simulations will be much more accurate.
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Additional Comments Regarding Accuracy

I had some discussion with Brian Beezley and he noted that like any metrology endeavors, the absolute accuracy
of this measurement depends on more than just the wire geometry. First, the end insulators and even the small
loops of wire have to be accounted for. Actually, minimizing them is probably the way to go. A miniscule
insulator made from a small-diameter rod of low-loss polymer (e.g., polystyrene, Teflon, polyethylene) or
fiberglass would be ideal. Then the loop of wire may also be negligibly small.

The other thing is your connection to the analyzer. Excess capacitance from cables and connectors must be
included in the simulation or somehow minimized to a negligible level. Hand or ground capacitance is also a
problem. Rudy found that his VNA had to be elevated off the ground with no hand contact, otherwise results
would vary. My best solution is to solder the antenna wires directly into an N connector that’s plugged into my
Rig Expert analyzer. After pressing the start button, I can let go of it and walk away while it does its slow scan.
Residual capacitance is very small, and there is essentially no feedline at all.

References

1. Brian Beezley, K6STI, “HF Ground Constants” http://ham-radio.com/k6sti/hfgc. htm
2. FCC, “M3 Map of Effective Ground Conductivity in the United States for AM Broadcast Stations”

3. Rudy Severns, N6LF, “Measurement of Soil Electrical Parameters at HF” https.//rudys.typepad.com/files/qex-nov-dec-
2006-soil-parameters-at-hf.pdf

4. Rudy Severns, N6LF, “Determination of Soil Electrical Characteristics Using a Low Dipole.” QEX, Nov/Dec 2016.
https://rudys.tvpepad.com/files/qex-nov-dec-2016-soil-characteristics-using-low-dipole.pdf

5. Jim Brown, K9YC, “A New Choke Cookbook for the 160-10m Bands” http://k9vc.com/2018Cookbook.pdf

April Meeting/Elections
Greg, KK6PXT - Secretary

Save the Date...Saturday April Sth 2025.. Cattlemens Restaurant, Livermore.
11:00 am to 3:00 pm. Official invite will be sent via Member Planet.

KEEP AN EYE OUT

And, since the meeting is early in the month
and it is elections and awards, the JUG will
publish on Wed, 9 April in order to include

results of the elections and the annual awards
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Tube of theMonth

Norm Wilson, N6JV
Visit the Tube Museum at n6jv.com

WD-24

Westinghouse was one of the first American companies to
commercially produce vacuum tubes. RCA held the triode patent so
Westinghouse and General Electric made tubes for distribution by
RCA. These companies also developed experimental tubes for their
own use and to develop new products and perfect construction

i techniques. The featured transmitting triode was found at a swap
meet. I don’t thmk I paid much as nobody knew what it was other than an early,
primitive triode that was probably made about 1920. Eventually I identified it as a
Westinghouse WD-24, but | have no reference source to prove it. All tube collectors
have a library of reference material and I think someone knew what it was and
supplied the operating voltages and currents. The plate could be run as high as 2000
volts at 250 ma. The filament was 10 volts at 15 amps. The tube stands 12 inches
tall. Westinghouse tubes had several prefix codes and often WD was used to indicate
a developmental tube.

I!
R L

———
-

This tube was made by spot welding rods
to support the plate and grid. The ends
were connected to internal metal clamps.
In operation, the tube was mounted with
straps. This system is similar to what de
Forest tubes of this period used. The
feature that doesn’t make any sense is the
| square box shaped plate. Making the
| spacing between the grid and plate
uniform, minimizes the creation of hot
| spots The variable grid to plate spacing may result in an odd-looking
| set of performance curves. This design didn’t catch on but it is an
interesting example of early experimentation.

Ed. Note: 500 watts wasn't too shabby for 1920
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Coconuts and Isotropic Antennas

We somewhat casually employ the concept of an isotropic antenna [one that radiates energy equally in all
directions] as a reference against which to measure the “gain” of other antennas. For example, the common
dipole is said to have 3dB gain over isotropic, or 3 dBi. “Gain” is a misnomer since it's achieved by increasing
the radiated energy in one or more directions at the expense of radiated energy in other directions. We all quietly
accept that isotropic antennas do not actually exist for a lot of vague reasons ... feeding power to it, it would have
to be supported somehow, etc. But, just because we can't figure out how to make one doesn't mean they don't
exist. Proving that requires mathematics, and there is a proof.

The venerable Scientific American magazine will often include a
few small scientific tidbits, puzzles, and recreations near the
back of each issue. In fact, in years past, Martin Gardnet [SK]
wrote over 250 consecutive columns for “Mathmatical Games”,
one of the most loved features in the magazine. Since his
retirement, others have contributed to the monthly issues, and

“You might be surprised to learn that you
can't comb the hairs flat on a coconut
without creating a cowlick. Perhaps even
more surprising, this silly claim with an
even sillier name, 'The Hairy Ball
Theorem,' is a proud discovery from a

branch of math called topology. Juvenile
humor aside, the theorem has far
reaching consequences in meteorology,
radio transmission and nuclear power.”

Jack Murtagh, Sci Am Pg 80 Mar 2025

for the March 2025 issue, Jack Murtagh presented a topological
theorem known as the “Hairy Ball Theorem” and at last, we
know for certain that while isotropic radiators might make a
good reference point when thinking, they really, no fooling,
cannot exist.

We can get a feel for the effect even though it's fairly complex. Electromagnetic radiation has an electric field
coupled to a magnetic field and the fields are perpendicular to each other as the wave propagates. The logical
shape for an isotropic radiator is a conductive sphere. Elecric fields must always meet conductive surfaces
perpendicularly ... if the E-field had a component parallel to the surface, the surface would “short it out” so to
speak. Since the magnetic field must also be perpendicular to the electric field, the magnetic field lines must be
tangent to the surface of the sphere everywhere ... i.e. the electric field lines radiate outward and the magnetic
field lines wrap tightly around the sphere, and, the Hairy Ball Theorem tells us that that can never happen on a
sphere or any object topologically equivalent to a sphere [see coconut]. There will always be some place on the
spherical surface where the magnetic lines will not lie flat [“the cowlick”]. The magnetic lines are not tangential
to the surface at the cowlick which would force the electric field lines to not be perpendicular to the surface, and
we know that's not possible, ergo isotropic radiators do not physically exist.

Jack Murtagh points out that this is not the only ramification of the Hairy Ball T.heorem Fusion reactions create
incredibly hot plasmas which must be contained by magnetic fields. Since anything spherical will have a
cowlick, there will always be a place in a container where the plasma will “leak” out destroying the container. A
bit oddly, a torus [doughnut shape] can be proved to be free of the cowlick problem. Hence, the containment
vessels and the toroidal magnetic fields in them can contain the plasma of the reaction, and nearly all fusion
research today takes place in doughnut shaped containers. Now you know why.
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Editor Notes
As this issue was being laid out, word reached East Sparks that Chris, N6WM, has just become
a grandfather! Rumors are that he's already enrolled his new grandson in licensing classes and
the CW Academy. He'll be learning his way around Oakley and N6RO soon. See photos in
Chris' report if you havent already.

NCCC elections will be coming up at the 5 April Luncheon meeting at Cattlemens in
Livermore. It's also the annual NCCC awards meeting and always fun! <K6DGW>

/lvl -

W7RN FOR SALE

Due to escalating medical issues, K5RC and K7AFO will be moving to a
retirement community outside Houston in summer 2025. We would like to
sell to a Contester/DXer to continue the legacy of W7RN. The station has
been dubbed “Every Ham's Dream.”

Details can be found at www.w7rn.com/w7rn-for-sale

Tom Taormina K6RC
370 Panamint Rd
Reno NV 89521
775-846-7068
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NCCC Membership Information

If you wish to join NCCC, please fill out an application for membership, which will be read and voted upon at our
monthly meeting. To join, you must reside within club territory which is defined as everything in California north
of the Tehachapi's up to the Oregon state line, and part of northwestern Nevada (anything within our ARRL 175-
mile radius circle centered at 10 miles north of Auburn on Highway 49).

Life Memberships

Life memberships are $250.00 Contact secretary.nccc@gmail.com. Members who have reached 80 years of age
have and been an NCCC member for 20 or more years are eligible for Honorary Life Membership (“80/20 Rule”).
Contact secretary.nccc@gmail.com

JUG Articles Wanted!

Your help allows us to produce a quality newsletter. Please consider submitting an article! The editor welcomes
any and all relevant articles for inclusion in the JUG. The preferred format is plain, unformatted ASCII text, MS
Word (.doc/.docx) are acceptable. Indicate the insertion point and title of diagrams and pictures in the text and
attach photos/diagrams separately. Pictures should be as high a resolution as available. Please do not spend time
formatting your submittal, the publication templates will re-format everything. Send your material to
k6dgwnv(@gmail.com indicating “JUG Submittal” in the subject.

Northern California Contest Club Reflector—Guidelines

The NCCC email reflector is devoted to the discussion of contesting. Topics include contests, station building,
dxpeditions, technical questions, contesting questions, amateur radio equipment wants/sales, score posting,
amateur radio meetings/ conventions, and membership achievements. Postings may not include personal attacks,
politics, or off-subject posts. Such postings will be considered a violation of the Guidelines

Find NCCC on Social Media

Facebook: “Northern California Contest Club”
Twitter: “NCCCKB”
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LANDS’ END A
BUSINESS

https://business.landsend.com/store/ncce/ MEN WOMEN PROMOTIONAL PRODUCTS

Welcome to the NCCC Land's End store. You can choose
many different products and add a custom-

embroidered NCCC logo. i ) )
If you would like to add your name and/or call sign, click \ f
the Add Personalization button when deisgning your : '

garment ($8 charge, 10 character limit),

If you have questions, contact the NCCC secretary at:

secretary.ncco@gmail.com Northern California Contest Club

NCCC Lands’ End Store

We are pleased to announce that the new NCCC Land’s End store is online! You can choose from an array of
shirts, jackets, and hats and apply your choice of custom-embroidered NCCC logos: A plain one, or one that also
says Fifty Years. And, you can personalize your item by adding your name and/or call sign. The store is open 24/7
and items are shipped directly to you. No more waiting for everyone else to make up their minds on a group
purchase.

https://business.landsend.com/store/nccc/ or from the NCCC website: http://ncce.ccc/members/lestore.html
Thanks to WO6TCP for helping to set this up. Instructions for purchases from Lands’ End NCCC Store

1. Go to https://business.landsend.com/store/nccc/
Click on Men’s or Women’s link, then choose item(s)

Pick color, inter quantity of each size you want to order.

S

Click Apply Logos and Personalizations. This will display the logo choices. Try them out. It will show
you what they look like on your chosen fabric color.

Select a location for logo (left side, ride side, back, etc)
Click Apply Logo.
Optionally, click Add Personalization to add your name or call sign ($8.00, 10 character limit)

o =N W

Click Add to Bag and Continue Shopping or.
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A direct-sampling SDR you'll love to use

Cur new K4 transoefver hamesses advanced signal processing while retaining the best
aspects of the K35and F3. It features a 7 touch display, plus arich set of dedicated
controds, Per-VFQ transmat metering makes split mode foolproof. Band-stacking regisbers
and per-recefver settings are versatie and intuitive. Controd usage information s justone
tap awy thanks toa built-in help system

Modular, hybrid architecture adapts to your needs

The basic B4 covers ¥50-5 m, with dual receive on the same o different bands. The K4D
atdk divessity receive, with & full 32t of band-pas fiters for the second recsiver. [ Tharks
todirect RF sampling, there's noneed for crystal filters in either the K4 or K40} The E&8HD
B A dual Siper het modube for extreme-Signal ermironments. Any K4 moded can be
upsg raded 1o the next kevel, and future enhancements-such asa plansed infemal VHF

UHF module-can be added as needed.

Single or dual panadapter, plus a high-resolution tuning aid

The main panadapter can be set up 3 single or dual, Separate feom the main panadapter

5 Cur per-receives mind-pan tuning aid, with a resampled bandwidth as namow as +- 1
kHz. Yiou can turn it on by tapping either receiver's S-meter or by tapping on a sgnal of

interest, then gasily auto-spot or fine tune 1o the signal

Comprehensive 1/0, plus full remote control

The k4's rear parel includes all the analog and digital 110 you'l ever need. Al E-ine
SLOESS0MES are SUppoeted, =‘|l:|ul.1l'b-'_| amgs, ATUs, and gur K-Pod controller. The Video
output can meeror the K4 soreen or display a high-res Panadapter only screen. Yia Ethernet,
the K4 can be 100% remobe controled from a PC, notebook, tablet, or even another K4,
with panadapber data included in all remote displays. Work the world from anywhere
instyle!

K4 KEY FEATURES
Optimized for ease of use

7" color screen with touch and mouse control

ATU with 10:1+ range, 3 antenna jacks
Up to § recaive antenna sources

Full remote control via Ethernet

Thie Kd interfaces srombesdywith the KPAS00 and
NPAISO0 amplifers

The perfarmance of their producis is only eclipsed by
Eheir service ond wipport. Trufy amazing!’  Joe - W1GD

& ELECRAFT"

For complete features and specifications visit elecraft.com - 831-763-4211

Certified 100% Al Free

Start Secure Check out. Account creation and credit card required.
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IC-9700 | ANl Mode Tri-Band Transceiver
= VHRUHF.26Hz = Direct Sampling Mow Enbers the WHRUHF
Arana = 4.3" Touch Screen Color TFT LCD » Aeal-Time, High-Speed
Specinum Scope & Waterfall Display = Smooth Satallite Operation

IG-7851 | HF/50MHz Transceiver

#1.2kHz *Optimum” rocfing fitter » New local oscilator design =
Improned phasa noisa « improved spectrum scopa = Dual scope
function = Enhancad mouse operation for spactrum scope

IC-7300 | HF/50MHz Transceiver

=RF Direct Sampling System = New “IP+" Function = Class
Leading RMDA and Phase Noise Charactaristics » 15 Discrets
Band-Pazs Filtars » Built-In Automatic Antenna Tunar

IG-7610 | HF/50 MHz All Mode Transceiver

= Larga 7-inch color display with high resalution real-fime spactrm
scope and waterfall = Independant direct sampling receiers
capabile of recaiving two bands/bwo modas simuRaneoushy

IC-RB600 | Wideband SDR Receiver
10 kHz to 3 GHz Supar Widaband Coverage + Aeal-fima Spactrum
Scope wWWaterfall Function » Remate Contral Function through [P
Nebaork or USE Cable » Decodes Digital Inc| P25, MXDN™, D-STAR
= 50 Card Siot for Recsiver Recorder

IC-T18B | HF Transcaiver
= 160- 108" = 100W = 12V operation * Simgpls to usa = CW Keyar
Built-in = One towch band switching * Direct frequency input =
WO Buit-in = Band stacking register = |F shift = 101 memaries

IC-T05 | HF/50/144/430 MHz All Mode Transceiver
= RF Direct SBampling = Real-Time Spectrum Scope and Watsrfal
Display = Lamga Color Touch Screen » Supports ORPAIRFp =
Blustooth® and Wirsless LAN Buit-in

IC-7100 | Al Mode Transceiver

= HF/S0M1 4404 30440 MHz Multi-band, Multi-mode, IF DSP =
[D-ETAR DV Mode (Digital Voice + Data) = Intuitive Touch Screen
Interface = Built-in RTTY Functions

| — i
1G-2730A | VHE/UMF Dual Band Transceiver

= WHREAHE, UHF/UHF simultaneous receive = 50 watts of outputan
WHF and UHF = Opdional V5-3 Blustooth® headsst » Easy-to-See
larpe white backlight LCD » Controfler attachment to the main Unit

1D-5100A Deluxe
VHF/UKF Dual Band Digital Transceiver

= Ainalog AMYD-5tar DV Moda = S0 Card Siot for Voice & Data
Gtoraga = SOW Output on VHRUHF Bands = integrated GPS
Racaivar « AM Airband Dualwatch

* RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
* PHONE - Toll-free phone hours 8:30AM - 5:30PM
* ONLINE - WWW.HAMRBADIO.COM

= FAX - All store locations
= MAIL - All store locations

IC-V3500 | 144MHz FM Mobile

= B5W of Power for Long Aange Communications = 4.5 Watts
Loud & Clear Audio = Modern White Display & Simple Operation
= Weather Channel Racsive & Alart Function

s
IC-2300H | VHF FM Transceiver

= B5W RF Output Power = 4 5W Audio Output = MIL-STD 810 G
Specifications = 207 afphanumeric Memory Channeds = Buili-in
CTCSS/TES Encodedlecods = DMS

IC-VB6 | WHF 7W HT

= TW OQutputPower Plus New Amtenna Provides 1.5
Timez More Coverage = More Audia, 1500 mW
Audio Qutput = PS4 & MIL-5TD &10G-Rugged
[Design Against Dust & Watar = 19 Hours of Long
LLsfing Battary Life » 200 Memary Channels, 1 Call
(Channal & & Scan Edges

IC-T10 | Rugged 144430 MHz Dual Band

# [izastar Ready - Excellant Fit for Your Emergency
Bag = Loud Audio - New Spaakar Design = Lang
Bettery Life - Up to 11 Hours = FM Broadcast &
Waather Charmals

ID-52A | VHF/UHF D-STAR Portable  Jle—t

= Bluatooth® Communication = Simultane-
ous Reception in WA, WU, WU and DVVDW =
Enriched O-STAR® Features Including the
Tarminal Moda'Access Point Mode = UHF
(225-374.995MHz) Air Band Recaption

twitter.com/HamRadioOutlet
facebook.com/HROHamRadioOutlet
instagram.com/HamRadioOutlet
youtube.com/HamRadioOutlet

FOLLOW HRO

ON SOCIAL MEDIA

HOOD

JUG ;

"0 mast anders s $100 in the continantal 15, Rural ocations machded | **Easeg| BN Bargl The keom boge: i 3 regisiersd irdersark of loore bnc. Tol-free inchuding Howed. Nlasion ard Canada. AHED BO0-imes s aesist you F e fired o you call e by, you rey call anathes
Frices. spectications asd descriptions st o chasge witoel reben,
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FTDX101MP | 200W HF/S0MHz Transceiver

= Hybrid 5DR Configuration = Unparallaled 70 dB Max. Atterustion
VC-Ture = News Generation Scope Display 3055 = ABI Active Band
Indicatoe} & MPYD {Mul-Purpose VFD Outer Dialy « PC Ramote
Coniral Software to Expand tha Operating Range  Includes
External Pawar With Matching Frant Speales

FTDX10 1 FF/50MHz 100 W SDR Transceiver

= Narrow Band and Diract Sampling S0R = Down Comversion,
SMHz IF Roofing Filters Produce Excallent Shape Factor = 5°
Full-Color Touch Panel wi3D Spactrum Stream + High Speed
Autn Antenna Tunar = Micraphone Amplifier w/3-Siags Parametric
Egualizer = Remobe Dparation w/optional LAN Unit {SCU-LAN1 )

FT-991A | HF/VHF/UNF AN ModeTransceiver

FReal-ima Spectrum Scope with Automatic Scope Control =
Multi-calor watarfall display = Stabe of the art 32-bé Digital
Signal Processing Systam + 3kHz Roofing Fitter for enhanced
performanca = 3.5 Inch Full Calor TFT USE Capable = internal
Automatic Anterna Tumer  High Accuracy TCXO

FTDX101D | HF + 6M Transceiver

= Narrow Band SDR & Direct Sampling SOR = Crystal Roofing
Filters Phenomenal Multi- Signal Racaiving Characteristics = Un-
paralleled - 70dB Maximum Attanuation WC-Tune » 15 Saparate
(HAM 10+ GEN 5) Powerful Band Pass Filtars = New Generafion
Scopa Displays 3-Dimensional Spectrum Straam

FT-710 Aess | HF/50MHz 100W SDR Transceiver
= inmaichad S0R Racsiving Performance » Band Pass Fiters Ded-
icated for the Amateur Bands = High Rez 4.3-inch TFT Calor Towch
Display = AESS: Acoustic Enhancad Spaaker Systam with SP-40
For High-Fidsiity Audio = Built-in High Speed Auto Anbenna Tumar

s

FT-B91 | HF.+50 MHz AN Mode Mabile Transceiver

Stable 100 Watt Output = 32-B3 IF DSP = Lange Dok Matrix LCD
Display with Quick Spactrum Scops = UISE Port Allows Connec-
fion to @ PC with a Single Cable = GAT Control, PTT/RTTY Conral

FTM-300DR | caFM/FM 144/430MHz Dual Band
= 50 Output Powar = Real Dusl Band Operafion » Full Color TFT
Display = Band Scope * Buit-in Blustnoth = WIRES-X Portable
Digital Node/Fixed Mode with HRI-200

FT-29B0R | Heavy-Duty S0W 28 FM Transceiver

= 80 watts of RF powar « Larga & digit backiit LCD display for
encellant visiiity = 200 memary channels for sarious users

FTM-200DR | CAFM/FM 144/430MHz Dual Band

= 1200/9600bps APAS® Data Communications = 2° High-Res
Full-Color TFT Display = High-Speed Band Scope = Advanced
(CAFM Digital Mode = Yoice Recording Function for TXRX

* RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday

FTM-400XD | 2M+440 Mobite

» Color display-grean, blue, cranga, purple, gray = GPS/APRS
= Packet 1200096040 bd ready = Spactum scopa = Blustooth «
MicroSD slot » S00 memary per band

FT-TODR C4FM/FM 144/430MHz Xour
= System Fusion Compatible = Large Front
Speaker delivers 700 mW of Loud Audia Output
= Automafic Mode Select datects CAFM ar Fm
#nalog and Switches Accordingly = Huge 1,105
(Channal Memary Capacity = Exernal DC .lack for
IDC Suppy and Battery Charging

FT-5DR C4FM/FM 144/430 Miz Dual Band

= High-Aes Full-Color Touch Scresn TFT LCD
Display » Easy Hands-Frea Operation w/Built-In
Blugtooth® Unit = Built-in High Precision GPS
Anterng = 120086 00bps APRS Data Communi-
cafions * Supports Simultaneows C4FM Digital =
Micro 5D Card Siot

FT-65R | 144/430 MHz Transceiver
Compact Commercisl Grade Rugged Design =
Large Front Speaker Delivars W of Powarful
Clear Audio = 5 Wafts of Raliable RF Power With-
in a compact Body = 3.5-Hour Rapid Charger in-
cluded = Largs White LEDY Flashiight, Alarm and
(uick Home Charnal Accass

FTM-G00OR | 50w VHFUHF Mobile Transceiver

= Al Mew User Oparating intarface-E20-1I| (Easy o Operate-i}
= Robust Speaker Delivers 3W of Clear, Crisp Recaive Audio =
Detachabla Front Paned Can B2 Mountad in Multiple Positions =
Supports Optional Blustooth™ Wirsless Oparation Using the S5M-
BT10 or a Commercially Avaiizbla Blustooth® Headset

YAESU

= PHOME - Toll-free phone hours $:30AM - 530PM
* ONLINE - WWW.HAMRADIO.COM

= FAX - All store locations =
+ MAIL - Al store locations The radic

SAGRAMENTO, CA
(87T) 892-1745

MILWAUKEE, Wi WOODBRIDGE, VA
(B00) 558-0411 (BO0) 444-4799

NEW CASTLE,DE  SALEM, NH
(BOC) 644-4476 {BOD) 444-0047

WINTER SPRINGS, FL
(800} 327-1917

SAN DIEGO, CA
(677 520-9623

WWW.HAMRADIO.COM

orkact ) for pramitos cetalls. Tal-fres g Hamed mska e Canads, WD A0-res can assist o If e st e wau il besy, pou ey call anather, #ros, sgecicalons ad Ssscoptens subjec 12 changs witaut sotice
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