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From the Prez 
 

 
 

Dick K5TF 
 
March is here already!  Wow! 
 
I spend most of my on-air time chasing band fills.  Not 
too much added this month, despite the contests.  I am 
awaiting the opening of the six meter season. 
 
I thank Bob, K4UEE for his leadership with the K4SSU 
testimonial plaque and visit to David’s YL & family. 
 
We will once again meet virtually (Zoom) on March 
18th 2021 at 7 PM EST.  Our program this month is 
presented by the Northern California DX Foundation’s 
Beacon Project.  Kevin, K6TD and Ned, AA7A will do 
the presentation on the project and the use of Reverse 
Beacons for assessing band propagation.  Please join 
us on Thursday, March 18th. 
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Again, we wish our President, Dick, K5TF best wishes with family matters, and Vice President, Mike, ND4V a quick get 
well! 
 
Jeff / K1ZN for 

Dick K5TF 

 

VP’s Corner 
Mike ND4V 

 
I had my second Covid-19 vaccination last Monday.  Also made my reservations for Huntsville 
Hamfest. I am mentally ready to get out of the house and see some of you face-to-face. 
However, until we know more about how the vaccine controls the spread of the virus, I’m staying 
masked up and I hope you will too! 
 
I listened around for a while during the ARRL SSB contest, didn’t seem to be as many stations 
on as usual. I did give the PJ2T guys a couple of points. If you played, I hope your scores were 
good. 

 
Again, thanks to Jeff, K1ZN for keeping the club alive with great programs while Dick and I were unavailable.   
 
As we head toward election of officers, I hope you will step up and take an officer slot.  All of your current officers are 
pretty well burned out and the club will really benefit from new blood! 
 
Be safe and 73, 
 

Mike ND4V 

 

Treasurer’s Journal  
Jeff K1ZN 

 
Checking Account Balance March 6th 2021):  $15,367.88 
Expenses Month of February 2021: 

1) ARRL Brick – K4SSU - $271.95 
2) CQ 160 – WWROF Plaque Sponsor $55. 
3) GA QSO Party Plaque Sponsor $30.00 
4) K4SSU (SK) Testimonial Plaque - $75. 

 
Please see the pix of the K4SSU (SK) Plaque at the end of the Bulletin.   

 

Jeff K1ZN 

 

Around the Shack 
de N4GG/4 
 

Last month I wrote about transmit quality mica capacitors.  I mentioned in closing that this 
month’s Around the Shack would describe their use in L-Networks.   
 
Okay, okay - before you tune out with the thoughts: “Wonky, won’t understand, I don’t build, not 
digital, probably too much math, etc.” please bear with me.  You have antennas, yes?  They 
sometimes have an SWR other than 1:1, yes?  Maybe you want to use an existing antenna on a 
different band, or just try something new?  Maybe you want an extra dB or two out of an existing 
antenna?  Maybe you want to change a single band antenna into a dual band antenna?  Maybe 

you want more bandwidth out of an existing antenna?  A simple L-Network can often get you these things and it will be 	
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a snap to make.  Please trust me on the “simplicity” part.  Can you solder?  Then you can make an L-Network.  It’s 
only two parts, a capacitor and an inductor. 
 
When I wrote last month’s column on transmit quality mica capacitors I wondered if subjects like that, admittedly 
directed toward the niches of HF, QRO, the low bands and DIY are of interest to more than one or two people. 
 
Meanwhile, something arrived in the mail to convince me I might be writing for an audience of more than one. 
 
That “something” was the February 2021 QST which arrived the day after I submitted last month’s article to the editors.  
Low and behold, there on page 33 is the article Using Your 160-Meter Vertical on 80 Meters, and one of the key 
components used in the design is a transmit quality mica capacitor. 
 
The photo that appears on page 34 in the QST article is shown here as Figure 1.  It is used with the permission of the 
ARRL. 
 
Note the capacitor in the center of the photo.  It’s not only a transmit quality mica capacitor - by coincidence it’s 
identical to the one shown as Figure 4 last month.  I have included it here as Figure 2.  The QST copy reads: “My unit 
uses a fixed 300 pF surplus silver mica transmitting capacitor from a friend’s junkbox.” 

 
Fig. 1        Fig. 2 

 
I mentioned last month that the two best places to find capacitors of this type are in musty cardboard boxes at hamfest 
flea markets and your best friend’s junkbox.   
 
I love it when a plan comes together. 
 
As they say on TV: “But wait, there’s more!”  This month’s article is about L-Networks and I was wondering what to use 
for a picture of one.  I’m writing away from my home QTH.  I had the capacitor pictures from last month, but no picture 
of a typical inductor or a capacitor and inductor together to form a network.  There is an L-Network out back at N4GG 
but I’m not home to take the picture - QST to the rescue. 
 
Refer again to Figure 1.  In addition to the transmit quality mica capacitor, a typical inductor is shown.  The article 
describes a network that is similar to an L-Network and uses the same parts.     
 
Now, ahem, the question is still on the table.  Is this of interest to you?  It should be if you are on HF or six meters 
because L-Networks can accomplish those things mentioned above and because you might want to know more about 
the ones you already own.  Yes, you may own and be using one or more L-Networks.   Antenna tuners frequently use 
L-Networks.  The antenna tuners built into higher-end HF radios also use them.       
 
To obtain a design for an L-Network I use the software program “TLW” (Transmission Lines for Windows).  TLW 
comes with the ARRL Antenna Book and is invaluable for determining the loss in transmission lines.  It includes built-in 



SEDXC Bulletin 

 

models for all the common coax types as well as for ladder line (window line) and open wire line.  It also designs L-
Networks and Pi networks that will match an antenna to 50 ohms and it does that without effort on the user’s part. 
 
Let’s take a look at a common case where we are going to need a matching network of some kind.  Figure 3 shows an 
inverted-L for 160 meters.  I choose random lengths for the vertical and “horizontal” wires such that the antenna is too 
long for 160 meters.  It’s resonant around 1.5 Mhz.  The “horizontal” wire is sloping.  I did that because in my 
experience that’s how most of them wind up. 
 

 
       Fig. 3 
 
Making 160-meter verticals and inverted-L’s “too long” is a good practice.  It raises the point of maximum current up off 
the ground.  That’s a good subject for another column. 
 
If we have the antenna in Figure 3 up and ready to go, the next step is to measure it with an antenna analyzer at the 
operating frequency of interest.  In this case that’s 1.83 Mhz.  An MFJ-259 would be fine for the task as would any of 
the many new antenna analyzers hitting the market.  If the antenna is not up and just a concept, you will need to model 
the antenna or have someone do it for you.  Someone who is familiar with modeling can model the antenna in Figure 
3 in one or two minutes.  It’s only two wires.At my away-from-home QTH I don’t have an antenna like Figure 3 to 
measure, so I used EZNEC to model the antenna at 1.83 Mhz.  The model says the feed-point impedance is 25.07 
ohms resistive and 219.5 ohms reactive.  
 
Now, let’s stop here for a moment and recognize something.  You don’t have to understand anything I just wrote.  You 
don’t need to know what reactance is.  You don’t need to know how to model antennas if you can take an antenna 
analyzer and measure the antenna you are working with.  You can also call an old salt like me and he or she will 
model an antenna for you.  Don’t be intimidated.  There is no math and very little knowledge needed.   
 
Take a look at Figure 4 (next page).  This is the front page of TLW.  It might look complicated at first glance, but it 
really isn’t.  There are four things to fill in and then the program does the work.  The first two selections, up at the top, 
are to choose a transmission line type from a pull down menu, and its length.  In this example I chose RG-213, and I 
set the length to 0.001 feet.  I did that because I wanted the L-Network calculated to be at the antenna.  Had I used a 
typical transmission line length, for example 200 feet the program would compute an L-Network matching network for 
the far end (shack end) of 200 feet of coax.  The base of the antenna is a better place for the matching network in this 
case, but the shack end is certainly convenient.   
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      Fig. 4 
 
 
The third thing to fill in is the frequency of interest.  In the upper right corner I entered 1.83 Mhz.  Following?  Easy so 
far, right?   
 
The last entry we need to make goes into the columns labeled “Resistance” and “Reactance” in the center of the page.  
In this case I used the numbers I got from the antenna model – 25.07 ohms resistance and 219.5 ohms reactance.  
Remember these numbers could have come from a measurement with an MFJ-259.  If you design antennas a lot 
and/or do some reading, you can also approximate these numbers and guess pretty close! 
 
You will see lots of other numbers in Figure 4 and you can ignore them.  The program fills things in with defaults and 
works with the numbers you have entered to offer some answers in addition to the L-Network that’s going to be 
needed.  Notice at the bottom of Figure 4 TLW has told us that without a matching network the SWR at the antenna is 
going to be 47:1!  WE WILL need a matching network!   
 
Okay, now that we have our numbers loaded into the front page of TLW we click that button in the lower right labeled 
“Tuner,” and up comes Figure 5 (next page).  Here it is, our L-Network.  Designed and ready to go. 
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Fig. 5 
 
The diagram at the bottom of the figure tells us what we need and how to hook it up.  Notice on the left side it says 
50.0 ohms.  That’s where our transmission line will connect and the SWR will be 1:1.  On the right side it says 25.07 
ohms resistance and 219.52 ohms reactance.  That’s what we entered on TLW’s front page.  That’s the antenna.   
 
The diagram tells us we are going to need a 347 pF capacitor and a 4.6 uH inductor.  Also note something called 
“CStray.”  By default the program assumes random wiring and connections will add a few pF across the antenna.  It’s 
there for the sake of accuracy and can be ignored.  Before we figure out where the two parts we need are going to 
come from, we need to take a good hard look at the columns labeled “L1” and “C2.”  All the numbers are for 1500 
watts of power at the antenna.  Elsewhere within the program you can change the power to any number you wish.  The 
program has plugged in quite a few default values to do its calculations and these are shown.  If you have a good 
technical understanding you will recognize them and if not, don’t worry about it.  The defaults will get you close 
enough. 
 
Looking at the “C2” column we see the peak voltage across the capacitor is 2661 volts!  The current through the 
capacitor is 7.5 amps.  This requires exactly what I described last month – a transmit quality mica capacitor.  The one 
in Figure 2 is rated at 5000 volts and 2.7 amps.  It has plenty of margin for voltage, but we would be pushing our luck 
to use this capacitor based on its current rating.  I have pushed my luck and used capacitors of this type at twice their 
rated current, but I can’t guarantee you will get away with it.  Working in our favor is the fact we will see something less 
than 1500 watts at the antenna due to transmission line loss and on CW and SSB the duty cycle is well under 100%.  
To get a current rating that is more conservative we will require two capacitors in parallel.  The value of capacitance is 
not critical.  A capacitor of approximately 300 pF (just like Figure 2, again!) and 50 pF in parallel will work fine.  Current 
will split between the two capacitors and, although not equally, will probably be okay.  Two capacitors of around 175 
pF with high current ratings would be ideal (in parallel).  An alternative is to use a single capacitor with a higher current 
rating.  These are available if you shop the internet.  In this application you sometimes see vacuum variable capacitors 
– they easily exceed the requirements. 
 
Now let’s look at the “L1” column.  The inductor will have 387 volts across it (peak) and 5.2 amps running through it.  
The inductor will be homebrew and not difficult to make.  Note the inductor in Figure 1.  The author indicates it is 13 
uH.  We will need something just like it but with fewer turns to get us 4.6 uH.  The formula for an inductor is in the 
ARRL handbooks and in many places on the web.  The variables are the diameter of the coil, the number of turns and 
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the turns per inch.  My preferred coil form is a drinking glass you can buy at Target for $1.  They are about 3 inches in 
diameter and made of polycarbonate.  Polycarbonate is rugged and UV tolerant.  I cut the bottom off the glass, drill a 
hole at each end (just like in Figure 1) and wind the number of turns the formula tells me I need.  If you use a $1 
drinking glass from Target you get your choice of color!   
 
Here are two things to note. 
 
First, column “L1” tells us we could expect to dissipate 7 watts in the inductor.  That’s based on default assumptions 
and will be directly affected by the wire gauge we use.  5.2 amps and 7 watts are not big numbers for an inductor.  The 
QST author used #10 wire in his network.  That’s an adequate choice for this design as well.  Lowes sells #8 and #6 
wire by the foot.  The heavier the wire the less loss you will incur.  I’d probably use #6.  Only a few feet are needed; 
cost isn’t an issue. 
 
Next, the last row under “C2” tells us the voltage at the antenna terminals will be 1696 volts RMS when running 1500 
watts.  That’s about 2400 volts peak and it’s RF.  In the April, 2019 Around the Shack column, “QRO Considerations,” I 
mentioned that 1500 watts at the base of a vertical generates enough voltage to cause bodily harm and set dry leaves 
on fire.  Safety precautions are needed.  Also, the insulator at the base of the vertical must handle the voltage, in the 
rain, with some safety margin.   
 
If a vertical is a conventional quarter wavelength tall it will be around 35 ohms at resonance and the voltage present 
won’t be challenging.  In this example we are operating removed from the resonant frequency and that’s often a 
scenario where voltages will be higher.  It’s possible to see many thousands of volts at antenna feed-points depending 
on the details of the case. 
 
TLW is a useful program in many ways and this case is a good one to study carefully.   
 
Here is more info on the five figures used in this article.   
 

Figure 1.  A coil and capacitor similar to that used in an L-Network.  From page 34, February, 2021 QST 
magazine.  Used with permission of the ARRL.  

 
Figure 2.  The transmit quality mica capacitor that appeared as Figure 4 last month and is identical to what 
appears in Figure 1. 

 
Figure 3.  A “too long” inverted-L for 160 meters.  The resonant frequency is 1.5 MHz.   

 
Figure 4.  The front page of TLW software.  TLW is supplied with the ARRL Antenna Book. 

 
Figure 5.  The L-Network solution page from TLW.   

 
I hope I’ve convinced you that there are easy solutions to meet antenna matching needs.  You can do this – you can.  
It’s two components and solder.  Go for it.     
 
73 es gud DX! 

 

Hal N4GG/4 
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SEDXC Bulletin is published monthly by the Southeastern DX Club. All opinions expressed by the contributors do not 

necessarily reflect those of the editor, officers, or club.  All rights reserved.  
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WORTD WIDE RADIO OPERATOHS FOUNDATION

Worldwide Radio Operators Foundation, Inc
P O Box 529
Fredericksburg, TX 78624-0529 USA
Tax ID: 27 -1435449

Donor:

Date of Receipt:

Type of Contribution:

Amount of Contribution:

Purpose:

Southeastem DX Club

CQWW 160M Contest Plaque Sponsorship

Dear Southeastern DX Club

On behalf of Worldwide Radio Operators Foundation, Inc., thank you for your generous
donation as noted above.

WWROF is dedicated to improving the skills of amateur radio operators around the world,
utilizing education, competition, advancement of technology and scientific research, promoting
intemational friendship and goodwill, and preparing them to better serve society in times of
communication need.

Donations are tax deductible under IRS 501 (c) (3) provisions. No goods or services were
provided to you for this donation.

Sincerely,

Worldwide Radio Operators Foundation, Inc.

https://wwrof.org/

February 15,2021

Cash

s5s.00 u.s.
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