
 

 

 As we now approach Christmas 

and the end of the year, I have to look 

back on the year and say “That was a 

whole bunch better.” The plague has 

now largely gone away (although I got a 

2-day touch of it at the hamfest), we’re 

closing in on the top of the solar cycle 

(and it shows), the Dxpeditions have 

finally begun again (and with some real-

ly good ones), and we’re in contest sea-

son. What more could I want, other 

than those last 35 countries. 

 We have a very few items to dis-

cuss at the next meeting on Tuesday. 

We won’t have a program, and we 

won’t be on Zoom (the restaurant 

doesn’t have the cameras and setup 

for it).  The Amerigo Italian Restaurant 

(at 9020 Memorial Pkwy SW) is one of 

the best around. You’ll really like it. (I 

sure hope we can get the required 25 

people to attend). We have to install 

the new club officers: 

      Bruce Smith, AC4G, President 

      Mick Bell, N8AU, Vice President 

      Barry Barton, WA4HR, Secretary/

 Treasurer 

 This month we’ll vote for DXer of 

the Year. For the first time in three 

years, this one really means something. 

I’ll distribute the ballots at the meeting.  
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 As I end, I have to get up on my 

soapbox one more time. Dr Bendickson 

assembled a volunteer work party at 

the museum last Saturday. They ac-

complished a lot! That was a giant step 

toward really starting to look like a real 

museum. Displays are starting to move 

toward their final locations. For the first 

time, I might be able to see how it could 

open to the public in six months. There 

is still some construction remaining, 

but you can finally visualize it now. I’ve 

been working on the radio displays, and 

starting to understand the real scope of 

the work yet to be done. Yet volunteer 

work is the critical part that still re-

mains. Very few of us have stepped in 

to help. The museum needs story tell-

ers, writers, woodworkers, and even 

lifters. Please consider joining in to 

help. 

 So, my four years as club presi-

dent is finally at an end. I’ve enjoyed 

the experience and feel richer for it. 

There hasn’t been a person in the club 

that I haven’t totally enjoyed talking to. 

I am indeed happy to see a slate of ex-

cellent hams ready to take over, and 

will be happy to help whenever I can. 

I’m looking forward to seeing you at the 

Amerigo on Tuesday. 

From the President 

By Bob De Pierre, K8KI 
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The Leyden Jar — The First Capacitor 

By Bob De Pierre, K8KI 

 Did the history of modern electronics begin 

with the capacitor? Maybe. The resistor is the sim-

plest of the three circuit components (besides the 

capacitor and inductor), but Ohm’s Law wasn’t 

published until 1827. The history of the capacitor 

– with the Leyden Jar - starts in 1745.  

 Back then people knew you could generate 

electricity using a friction machine. You rotated a 

globe at a few hundred RPM while you rubbed it 

with the palms of your hands. This generated elec-

tricity on the glass which could then be dis-

charged.  

 In 1745 Ewald Georg von Kleist in Pomera-

nia, Germany tried to store electricity in alcohol 

thinking that he could lead the electricity along a 

wire from the friction machine to alcohol in a glass 

medicine bottle. Since electricity was considered a 

fluid it was a reasonable approach. He reasoned 

that the glass would act as an obstacle to the es-

cape of the electrical “fluid” from the alcohol. The 

illustration above shows how he conducted his 

experiment: he stuck a nail through a cork and 

into the alcohol while holding the glass bottle in 

one hand. He wasn’t aware at the time that both 

of his hands played an important part in the ex-

periment. Von Kleist found that he would get a 

spark if he touched the wire, a more powerful 

spark than he’d normally get from the friction ma-

chine alone. 

 He communicated his discovery to a group 

of German scientists in late 1745. The news 

made its way to Leyden University in the Nether-

lands, but in a confused form. In 1746 Pieter van 

Musschenbroek and his student Andreas Cunaeus 

at Leyden University succeeded in conducting the 

same experiment but with water. Musschenbroek 

then informed the wider French scientific commu-

nity of the experiment. Abbé Nollet, a French ex-

perimenter named the Leyden jar, and sold it as a 

special type of flask to scientifically curious, 

wealthy men. 

 Researchers at Leyden University then no-

ticed that the experiment worked only if the glass 

container was held in your hand and not if it was 

supported by an insulating material. 

 Today we know that the alcohol or water in 

contact with the glass was acting as one plate of 

the capacitor and the hand was acting as the oth-

er while the glass was the dielectric. The high volt-

age source was the friction machine and the hand 



 

 

and body provided a ground. 

 Daniel Gralath, a physicist and the mayor 

of Danzig, Poland was the first to connect multiple 

jars in parallel to increase the quantity of stored 

charge. In the 1740s and 1750s Benjamin Frank-

lin also experimented with Leyden jars and called 

this collection of multiple Leyden jars a battery, 

due to its similarity with a battery of cannons.  

 Franklin conducted many experiments with 

both water-filled and foil-lined Leyden jars. He 

concluded that the charge was stored on the glass 

and not in the volume of water. He did this by 

working with dissectible Leyden jars, ones where 

the outer and inner foils could be removed from 

the glass. This was later proven to be incorrect. 

Franklin worked with soda glass which is hygro-

scopic. As the foils were removed from the glass, 

charge was transferred via corona to moisture on 

the glass. When a jar of paraffin wax or baked 

glass is used instead, the charge remains on the 

metal plates. There is another weaker effect 

called dielectric absorption which involves the di-

poles within the glass (dielectric) and allows ca-

pacitors to retain some of their charge after the 

plates are shorted. Franklin subsequently worked 

with flat glass plates with foil on either side. 

 It was around this same time that Franklin 

showed that electricity had just one charge carri-

er, though he considered it a ‘subtle fluid (the dis-

covery of the electron had to wait until the late 

1800s). He found that a charged object either had 

an excess of this fluid or a deficiency. This dis-

proved the idea of the two types of electricity 

(vitreous versus resinous electricity). 

 In 1776 Alessandro Volta was researching 

the relationship between charge and potential. 
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The Leyden Jar — The First Capacitor 

(continued) 

The Leyden Jar happened to be a convenient de-

vice to make the measurements. He found the 

ratio of charge to voltage to be proportionally con-

stant (C = coulombs/volts), and he defined that 

ratio as the value of capacitance, though it was 

not called that at the time. It was for this work that 

the unit of potential, the Volt, was named after 

him. 

 The term “capacitor” wasn’t used until 

sometime in the 1920s. Previously they were 

called condensers and still are in some countries. 

The term ‘condenser’ was first coined by Volta in 

1782, deriving it from the Italian condensatore, 

due to its ability to store a higher density of 

charge than an isolated conductor. 

 In the 1830s Michael Faraday conducted 

experiments which determined that the material 

in between the capacitor’s plates had an effect on 

the quantity of charge on the capacitor’s plates. 

He did these experiments with spherical capaci-

tors, basically two concentric metal spheres in be-

tween which he could have placed air, glass, wax, 

shellac or other materials. Using a Coulomb’s tor-

sion-balance he effectively measured the charge 

on the capacitor when the gap between the 

spheres was filled with air. Keeping the potential 

difference constant, he then measured the charge 

when the gap was filled with other materials. He 

found that the charge was greater with the other 

materials than it was with air. He called it the spe-

cific capacity and it was for this work that the unit 

Faraday’s specific inductive capacity apparatus 
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A DANGER with HIGHER OUTPUT Modern RIGS - EXPLOITED 

By Bruce Smith, AC4G 

of capacitance was named the Farad. 

 The term ‘dielectric’ was first used in a let-

ter from William Whewell to Faraday where he 

speculated that Faraday had coined the term di-

magnetic in analogy to dielectric and that perhaps 

Faraday should have used diamagnetic, but that it 

wouldn’t work as well for diaelectric, given that 

three vowels are together. 

 Leyden jars (capacitors made of flat glass 

plates with foil) remained in use for spark gap 

transmitters until the early 1900s. With the inven-

tion of wireless communications, capacitors be-

gan to take their modern form, mostly due to the 

need for lower size, cost, and inductance to work 

with higher frequencies. Smaller capacitors were 

made using flexible dielectric sheets, such as 

oiled paper, often rolled with foil on either side. 

The Leyden Jar — The First Capacitor 

(continued) 

 For many months I have been enjoying my 

Yaesu FTDX101 MP transceiver (see Picture 1), 

especially since the 10m band has opened and 

there have been many DXpeditions making their 

mark for 2022 giving ham radio DXers the feel of 

what is to come with some of the major DX this 

winter season.  I have already filled some of my 

band holes feeling exhilarated to have some new 

ones in my logbook from 10m through 160m.  It is 

amazing the capability that manufacturers have 

recently designed into their line of modern HF 

transceivers.  Most modern rigs are either fully or 

a hybrid of software designed radios (SDR).  With 

solid state finals becoming abundantly available 

and tube finals on their way out, manufacturers 

have increased full power of modern HF transceiv-

ers to 200-Watts.  However, there can be danger 

with this new capability even though the capability 

has its benefits.  With all of this excitement, DX on 

the air, contesting QSO counts increasing, and de-

siring to work that “rare one”, we can make mis-

takes which I will further explain. 

 The Yaesu FTDX101MP along with other 

modern HF transceivers have the capability to out-

put power to 200-Watts from 160m down to 6m 

or at least come close to 200-Watts depending on 

your antenna and its efficiency.  The only antenna 

tuner I have is built-in to the rig and seldom use it 

since almost all of my antennas resonate exactly 

where I use them.  Therefore, I typically get maxi-

mum power out on most all amateur radio bands 

without any external antenna tuner.   I say this to 

say that in a DX pileup or in a contest where one 

is giving it their all, they can make mistakes and 

need to make sure that 200-Watts is allowed. For 

example, on 60m, the maximum power allowed 

per FCC Part 95 rules is 100-Watts in reference to 

a dipole.  For Yagi users, the output power is less.  

Do the calculations!  For 30m, one cannot exceed 

200-Watts; therefore, one can see that 200-Watts 

could be used to chase that rare, long distant DX. 

A Technician or General Class operator has band 

and output power limitations.  However, this can 

lead to a tragedy if a ham operator gets caught up 
Picture 1: AC4G’s Yaesu FTDX101MP  



 

 

in the excitement like I did.  

 Steve, AG4W recently operated from Dji-

bouti Africa as a team member with J28MD mak-

ing many ham operators happy by giving them one 

or more new band slot QSOs.  I had many band 

holes and wanted work them in as many band 

slots as possible from 10m through 160m.  There 

are other Dxpeditions out there as well where I 

need to grab a few new bands/modes.   The up-

coming Bouvet Dxpedition is one that we all need 

to be chasing and may be worthy of a day of leave 

from work.  To share the danger, I recently experi-

enced with higher power modern transceivers, I 

must admit that I felt like a happy dummy.  I was 

working J28MD on 30m using about 175-Watts to 

work a new one.  I worked it, was happy, and de-

cided to move to another band, since I had al-

ready worked J28MD on a couple new bands earli-

er without the need for extra power.  Making an 

attempt at 12m left me unable to make the trip 

with 175-Watts, so I increased power to 195-

Watts at the same time I powered up my HF am-

plifier to warm up just in case (Dang that minute 

and a half warm-up time).  I kept calling J28MD on 

12m CW.  You see, I can do two things at once!  

Without any luck, knowing the band was going 

south, I decided in haste to output 1 Kilowatt 

(KW).  In my haste, full of excitement, and wanting 

a new band, I hit the CW Key.  I jumped back and 

thought I had been hit with a 22-caliber rifle with 

one “DIT” of the key, “BANG!!”.  The HF amplifier 

was dead, I was shocked, and checked to see if I 

was still alive.  In an instant I hollered out “BIG 

DUMMY! You forgot to decrease the rig power and 

BLEW UP the Alpha 87A!”  I knew my brain was 

not in gear during the exhilaration of trying to work 
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A DANGER with HIGHER OUTPUT 

Modern RIGS - EXPLOITED 

(continued) 

a new one.   I thought, “What was I going to do?  I 

need these guys on several bands! What do I do 

now?” 

 I immediately went into repair mode.  I got 

my head together and quickly went through a safe 

checkout plan in my head before doing any other 

foolish things.  First, I unplugged the HF amplifier.  

I grabbed my meter and checked the two external 

power line fuses at the rear of the amplifier.  Both 

fuses were showing an open (see Picture 2 – 87A 

Fuses).  I searched for two fuses. I finally found 

two fuses that I could use to see if the amp would 

power-up.  The amp was still dead.  I decided to 

call Dick Byrd, N4UQ, who has been good repair-

ing the mistakes I have made in the past.  He sug-

gested that I check the internal ceramic fuse lo-

cated just under the top cover. On the 87A, you 

can visually see the fuse through the perforated 

holes in the metal top. It was black!  I decided to 

remove the amplifier from the rig and off of the 

desk to do further checkout.   After getting to the 

ceramic fuse and putting an ohmmeter to it, it in-

deed did show “OPEN”.  I was in search of some 

fuses, some that I could never find, so I called Mr. 

Byrd who graciously sent me three fuses.  After a 

couple days of shipping, I received the fuses and 

installed them. I next plugged in the amplifier into 

my 240 VAC outlet and turned “ON” the power 

switch.  Nothing, but a faint light and the sound of 

a “Puff!” where the internal fuse blew again.  To 

make a long story short, I knew there was more 

damage caused 

by excessive in-

put power to the 

Alpha 87a HF 

amplifier, so I 

contacted Mr. 

Dick Byrd, N4UQ 

who agreed to 

repair my amplifi-

er.  

Picture 2: AC4G’s Alpha 87A 

blown fuses – excessive input 

power  
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 Mr. Byrd received the amplifier, found the 

issue and made the necessary repairs while also 

inspecting and checking out the rest of the ampli-

fier.  He contacted me a week later and said the 

other issue with the amplifier during my excessive 

power transmission into the amp, was with the 4 

blown rectifiers on the power line board (see Pic-

ture 3).  Picture 4 depicts the schematic of 87A 

High Voltage Board showing the location of the 

blown rectifiers. 

 During the J28MD Dxpedition, I was able to 

substitute another amplifier and make the neces-

sary QSOs to fill my empty J2 band/mode holes, 

but I proceeded with lots of caution. Since this 

time, I have my 87A back in possession, installed, 

and operational once again. The amp worked flaw-

lessly in the recent CQWW CW Contest where I ran 

the amp the entire time I was operational.  I am 

also grateful for Mr. Byrd who was able to make 

repairs to my 87A due to my dreadful mistake of 

using excessive power into my HF amplifier. To 

reduce the risk of this happening again, I made 

myself a laminated message that sits at the base 

of my HF Transceiver that reads “DUMMY, MAKE 

SURE TO REDUCE RIG POWER!”  I hope this will 

help me to eliminate 

any excessive power 

mistake in the future 

and my excitement to 

work a new one will be 

with caution if using my 

HF amplifier.  Please 

learn from my mistake!  

This may save you a 

repair bill if you use a 

200-Watt transceiver 

with an HF amplifier. 

Best 73 and Gud DX! 

Bruce/AC4G 

A DANGER with HIGHER OUTPUT 

Modern RIGS - EXPLOITED 

(continued) 

Picture 3: Alpha 87A blown rectifiers 

Picture 4:  87A High 

Voltage Board showing 

blown rectifiers 



 

 

 One might have thought that, since the re-

sistor was the simplest of the three basic electron-

ic components (the others are the capacitor and 

inductor), it would be easier to build and get into 

production. But such was not the case. All sorts of 

methods to build resistors were tried, but none 

were found reliable until around 1934, in the 

midst of the Great Depression. It was the carbon 

composition resistor that finally propelled elec-

tronic devices into production. And maybe the 

pentode tube helped a little too.  

 If you look inside any radio of the 1920s, 

you’ll see a technology that could be made to 

work, but it was expensive, heavy, difficult to set 

up and use, and hardly ready for large scale pro-

duction. One component totally absent was the 

resistor. Of course, we had rheostats and metal-

lized resistors in those days. The rheostat was a 

variable resistor, but it was wire-wound and meant 

to dissipate heat. It was nothing like the potenti-

ometer of today. The metallized (or grid-leak) re-

sistor looked like a fuse and had to be mounted in 

a fuse holder. 
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Why Were Carbon Composition Resistor Intro-

duced So Late in the Game?  

 The big difficulty was getting the compo-

nent to meet multiple specifications at once: ag-

ing, temperature, voltage, and value. Prior to the 

carbon composition type, nothing came close. 

This type of resistor is made of a mixture of elec-

trically-conducting carbon and a non-conducting 

binder material, like clay. The body of a carbon 

composition resistor is a mixture of carbon, most 

often in the form of graphene and a binder materi-

al. The more carbon that the mixture contains, the 

more conductive the resistor (and the lower its 

When was the Resistor Invented? 

By Bob De Pierre, K8KI 

Figure 1:  Left:  metallized resistors from 1920s, Top Right:  early carbon composition resistors (no color 

codes, around 1934),  Bottom Right:  carbon composition resistors (late 1930s). 
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resistance). Once extremely popular, carbon com-

position resistors have gradually lost market 

share due to issues with tolerance, noise, and ag-

ing as well as cost. Today’s carbon film resistors 

meet much higher specifications. 

 Allied Radio was an early component and 

radio distributor. Their catalogs from 1929-1980 

are now online and accurately depict when com-

ponents and equipment became available. 

 Their 1929 catalog shows only rheostats 

and metallized resistors. The first “replacement” 

resistors are shown in 1933, but it wasn’t until 

1935 that a full complement of carbon resistors 

were offered for sale.  

When was the Resistor Invented? 

(continued) 

Figure 2:  Resistors sold from the 1933 Allied Radio catalog. Note that the value striping had not yet 

arrived. Metallized resistors had not yet died off.  

Figure 3:  Resistors sold in 1940. Note that you 

could buy them without the color codes, but the 

major demand was with units where you could 

readily observe the value.  



 

 

 American production of equipment quickly 

ramped up with the introduction of the carbon re-

sistor. A smattering of All American Five radios ap-

peared in the 1936 issue. These radios sold in the 

millions every year for the next 25 years. 

    

When Did We Figure Out that Resistors Were Use-

ful? 

 Georg Ohm (1789-1854) was a German 

physicist and mathematician. While researching 

the new electrochemical cell (the battery) he 

found there was a direct proportionality between 

the current (Amperes) and the potential (Volts). As 
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the length of a wire across a battery was in-

creased, the current correspondingly decreased, 

and the change was directly calculable. His book 

was published while Alessandro Volta and Jean-

Marie Ampere were still alive. He presented these 

findings in his book of 1827, but it received a cold 

reception. Why? Part of his theory contradicted 

the holdings of “Action at a Distance,” which de-

scribed many of the forces found in nature, such 

as gravity. The forces caused by electromagnetic 

fields were neither understood nor accepted in 

those days, and weren’t finally accepted until 

Maxwell’s Equations were published in the 1860s. 

Ohm’s Law is now defined as Resistance (Ohms) 

is equal to Potential (Volts) divided by Current 

(Amperes). 

When was the Resistor Invented? 

(continued) 

November Meeting Minutes 

By Chris Reed, AI4U 

• The North Alabama DX Club meeting was 

called to order at 6:30pm by Bob, K8KI. 

• Bob, K8KI asked those in attendance who had 

worked DX and what band they had worked 

them. 

• He also asked who was going to the Christmas 

Party on December 13 at 6pm.  This year's 

Christmas party will be at Amerigo. 

• Bob turned the meeting over to Mark Bendick-

son for a presentation on the museum.  Mark 

made a request for help and volunteers to 

help complete exhibits and get the museum 

open. 

• The election committee delivered their report 

on the proposed slate of officers for 2023: 

 Bruce Smith, AC4G for President 

 Mick Bell, N8AU for Vice-President 

 Chris Reed, AI4U and Barry Barton, WA4HR 

 will run for Secretary/Treasurer. 

• The election was held and the results are: 

 Bruce Smith, AC4G for President 

 Mick Bell, N8AU for Vice President 

 Barry Barton, WA4HR for Secretary/

 Treasurer 

 Bob De Pierre, K8KI Ex-officio Director 

 Fred Kepner, K3FRK Director 

• Meeting adjourned following the election at 

730pm. 
  

    

NO DECEMBER MEETING 

NADXC Christmas Dinner: 

Tuesday, December 13th, 2022 

6:00PM 

Amerigo Restaurant 

9020 Memorial Pkwy SW 

RSVP ASAP to Bob, K8KI 



 

 

 

 

 

Croatian CW Contest, (CW), 160 – 10 meters 

Dec. 17, 1400Z to Dec. 18 1400Z 

Exchange: RST + SER. # 

See page 59, Dec. QST and  www.9acw.org/

index.php/rules/english 

 

 

 

 

 

Stew Perry Topband Distance Challenge, (CW), 

160 meters 

Dec. 17, 1500Z to Dec. 18, 1500Z 

Exchange: 4 Char. Grid square  

See page 59, Dec. QST and https:/www.kkn.net/

stew/stew_rules.html 

 

 

 

 

 

RAEM Contest (CW), 80-10 meters 

Dec. 25, 0000Z to 1159Z 

Exchange: Serial # plus Lat/Long, (e.g., 57N 

85E) 

See page 59, Dec. QST and https://raem.srr.ru/

rules/ 
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ARRL Ten Meter Contest, (SSB & CW), 10 meters 

only 

Dec. 10, 0000Z to Dec. 11, 2359Z 

Exchange: RS(T) plus State/Province; DX: 

RS(T) + Ser. # 

See page 59, Dec. QST and www.arrl.org/10

-meter 

 

 

 

Russian 160 Meter Contest (CW/SSB) 160 meters 

only 

Dec.16, 1800Z to 2200Z  

Exchange: RS(T)+ Serial #; Russian Stns:  RST + 

Oblast 

See page 59, Dec. QST and  www.topband.ru/

rules.htm 

 

 

 

OK DX RTTY Contest, (RTTY), 80 – 10 meters 

Dec 17, 0000Z to Dec. 17, 2359Z  

Exchange: RST plus CQ Zone 

See page 59, Dec. QST and  http:// okrtty.crk.cz/

index.php?page=english 

 

RAC Winter Contest (CW & PHONE), 160-2 meters 

Dec 17, 0000Z to 2359Z 

Exchange: RS(T) plus Serial No.; VEs send 

RS(T) plus Province 

See page 59, Dec. QST and www.rac.ca/

contesting   

Upcoming DX Contests 

By Chuck Lewis, N4NM 

https://www.9acw.org/index.php/rules/english
https://www.9acw.org/index.php/rules/english
https://www.kkn.net/stew/stew_rules.html
https://www.kkn.net/stew/stew_rules.html
https://raem.srr.ru/rules/
https://raem.srr.ru/rules/
http://www.arrl.org/10-meter
http://www.arrl.org/10-meter
http://www.topband.ru/rules.htm
http://www.topband.ru/rules.htm
http://okrtty.crk.cz/index.php?page=english
http://okrtty.crk.cz/index.php?page=english
http://www.rac.ca/contesting
http://www.rac.ca/contesting


 

 

 

 

 

DARC Christmas Contest, (CW & SSB), 75/80 & 

40 meters 

Dec. 26, 0830Z to 1059Z 

Exchange: RS(T) [+DOK or special code for DL] 

See page 59, Dec. QST or https://www.darc.de/

der-club/referate/conteste/

weihnachtswettbewerb/en/ 

 

OTHERS 

Worldwide Sideband Activity Contest 

0100Z-0159Z, Jan 3 

   

EUCW 160m Contest 

2000Z-2300Z, Jan 7 and 0400Z-0700Z, Jan 8  

   

Dates & times often change or are misprinted in 

the journals; beware. See also: http://

www.contestcalendar.com/contestcal.html 

 

COMING UP SOON - Winter Field Day 

January 28th & 29th 

https://winterfieldday.com/ 
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Upcoming DX Contests 

(continued) 

   

2022 NADXC Officers and Directors 

President         Bob De Pierre, K8KI 

Vice-President     Steve Molo, KI4KWR 

Sec./Treasurer Chris Reed, AI4U 

Directors:      Bruce Smith, AC4G 

       Fred Kepner, K3FRK 

(Ex-Officio)      Steve Werner, AG4W 
   

How to Join 

Come to a club meeting or send in an applica-

tion by mail (form on www.NADXC.org) 
   

Monthly Meetings 

Meetings are held at the Museum of Infor-

mation Explosion at 6:30pm on the 2nd Tues-

day of each month.  Participants can also join 

the meeting virtually via Zoom. 
    

This edition of The LongPath published by:  

Fred Kepner, K3FRK 

https://www.darc.de/der-club/referate/conteste/weihnachtswettbewerb/en/
https://www.darc.de/der-club/referate/conteste/weihnachtswettbewerb/en/
https://www.darc.de/der-club/referate/conteste/weihnachtswettbewerb/en/
http://www.contestcalendar.com/contestcal.html
http://www.contestcalendar.com/contestcal.html
https://winterfieldday.com/
http://www.NADXC.org
https://us02web.zoom.us/j/87082991093?pwd=cEZyek9qcE5wbU1tdXVnSU5rcFdEdz09


 

 

DXpeditions in December 2022 

Reprinted by permission of Bill Feidt, NG3K 
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