OUR 27TH YEAR!

VOL. 7, NUMBER 4 THE OFFICIAL NEWSLETTER OF THE EASTERN PENNSYLVANIA AMATEUR RADIO ASSOCIATION APRIL 2023

NEXT CLUB MEETING: APRIL 13TH
Monroe County Public Safety Center, 100 Gypsum Rd 8troudsburg, PA 18360

elcome to the EPARA Beacon! This newsletter is published monthly and is the g
Wofﬁcial newsletter of the Eastern Pennsylvania Amateur Radio Association. EPARA 3}
has served the amateur radio community in the Pocono Mountains for over 25 years. We £
have been an ARRL affiliated club since 1995. We offer opportunities for learning and §
the advancement of skillsin the radio art for hams and non-hams alike. EPARA supports
Monroe County ARES/RACES in their mission of providing emergency communications
for served agencies in Monroe County. Feel free to join us at one of our meetings or -
operating events duringthe year. The club meets on the second Thursday of every month, "
at the Monroe County 911 Emergency Control Center. The business meeting starts at #
7:30 P.M. Anyone interested is invited to participate in our meetings and activities. |{

ZOOM Meeting Info: Meetings begin at 7:30PM!
https://uso2web.zoom.us/j/85463346031?pwd=bU1KcVZ0aVZiVEUvVdjRsUXINNHZkZz09
Meeting ID: 854 6334 6031 Password: 244632
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https://us02web.zoom.us/j/85463346031?pwd=bU1KcVZ0aVZiVEUvdjRsUXlNNHZkZz09

pring is in the air, well sort of anyway. It’s still a little cold for my blood but that’s
me. I started some overdue antenna work at home, and we have some antenna work
to do at the 911 center. The coax for the 911 center antenna has been ordered and we
will schedule the repair work at the next meeting. I have been having a hard time |
getting things done with work and family obligations as well as some health issues.

I especially want to thank Ruth Ann W9FBO for organizing this. She is a great asset |
serving as the EPARA PIO. I have some additional news about the West End Fair that
will be announced at the meeting.

We have some Field Day planning and Hamfest planning to do, these events are coming |l
._ 1 fast so time to get going. We also have some developments to discuss concerning our |8
| EME and Sat COMM efforts. So, there are some very important things to handle in the 2
coming months, your input and participation is very important. This club is for you

and is nothing without you. *

e

Well, that’s it for now.
Our next meeting will be on April 13th, hope to see you then.

Chris, AJ3C
CONTACT INFORMATION gy
President Chris Saunders AJ3C: ajsc@gmx.com Vice President Bob Matychak W3BMM: w3bmmgqth@gmail.com |
Secretary Kevin Forest W3KCF: wakcf@outlook.com Treasurer Scott Phelan KC3IAO: kegiao@hobbyguild.com
Member at Large Eric Weis N3SWR: n3swr@ptd.net ARES EC Charles Borger KB3JUF KB3JUF@gmail.com
Postal Address: Web Site: Send dues to: Newsletter submissions to:
EPARA https://www.gsl.net/n3is/ EPARA Eric Weis, N3SWR Editor
PO Box 521 Email: PO Box 521 EPARAnewsletter@ptd.net
Sciota, PA 18354 N3IS@qsl.net Sciota, PA 18354
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President

I“SI“E B Chris Saunders AJ3C
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Vice President
Bob Matychak W3BMM

Secretary
Kevin Forest W3KCF

Treasurer
Scott Phelan KC3IAO

Member at Large
Eric Weis N3SWR
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ARES EC
Charles Borger KB3JUF

Assistant EC
Chris Saunders AJ3C
Len Lavenda KC3OND

Field Day Coordinator
Chris Saunders AJ3

Quartermaster
TBD

Membership Coordinator
Al Brizzi KB3OVB

Newsletter Editor
Eric Weis N3SWR

Photographer
Eric Weis N3SWR

Public Information

Ruth Ann W9FBO
Social Media
Chris Saunders AJ3C
. Eric Weis N3SWR
EPARA Net list )
Hamfest Coordinator
Monroe county ARES-RACES — Sunday’s 8:30 PM, 146.865 MHz, PL -100 Hz Bill Connely W3MJ
Walter Koras W3FNZ
The Monday Night Pimple Hill repeater 8:30 PM ( Repeater freq = 447.275 with a - 5MH7
offset) DMR TECH Net on TG314273* Time Slot 2 Technical Program
Coordinator
SPARK Information/Swap Net — Tuesday’s 8:30 PM, 147.045 MHz, PL 131.8 Hz Bill Carpenter AB3ME
The Wednesday Night EPARA Hot Spot DMR Rag Chew net at 8:30 PM, TG 3149822* Time Lead VE
Slot 2 (N3IS Talk Group) Chris Saunders AJ3C
EPARA Tech Net — Friday’s 8:30 PM, 147.045 MHz, PL +131.8 Hz Webmaster
Chris Saunders AJ3C
*TG = Talk Group
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EPARA Club Dues!
Club dues are now past due. Contact Scott
KC3IAO via his email: KC3IAO@hobbyguild.

com and you can send him a check or pay via
PayPal.

Rookie Roundup

Rookie Roundup is a contest aimed at Amateurs
licensed for three years or less. This six-hour
event is held three times per year (April, August
and December). Rookies can contact anybody,
while “Old Timers” make contact with only
Rookies. Mentoring is a big part of this event!

All events run for 6 hours (from 1800 to 2359
UTC) on the dates shown below.

- Sunday, April 16, 2023, using SSB.

- Sunday, August 20, 2023, using RTTY.

- Sunday, December 17, 2023, using CW

2023 ARRL Field Day is June 24-25

Field Dayis ham radio’s open house. Every June,
more than 40,000 hams throughout North
America set up temporary transmitting stations
in public places to demonstrate ham radio’s
science, skill and service to our communities
and our nation. It combines public service,
emergency preparedness, community outreach,
and technical skills all in a single event. Field
j Day has been an annual event since 1933, and
F*=] remains the most popular event in ham radio.

Tornado Season and Amateur Radio
Tornado season is fast approaching, and
amateur radio operators will again play a key

not a hobby.

! ‘I April
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Rule #1 of Amateur Radio, it is a hobby, unless you figured out a way to fashion a living out of it.
Rule #2 of Amateur Radio, life is not a hobby and typically carries heavy responsibilities of everything that is

Rule #3 of Amateur Radio, never give up a LIFE event for a Ham event. You may make some great memories
at the Ham event, but the guilt you may carry missing a LIFE event can be a terribly heavy millstone.

Rule #4 of Amateur Radio, as technology moves forward, so does Ham Radio - do what makes you happiest,
experiment with other elements of Ham Radio as LIFE allows.

Rule #5 of Amateur Radio, it is only Ham Radio, when confused always refer to Rule #1 through #4.

East Pennsylvania Amateur Radio Association

role in helping the National Weather Service
(NWS) issue accurate and timely warnings.
In fact, March through May is considered the
most active period for tornadoes to develop.

The SKYWARN®) (weather.gov) Storm Spotter
Program is available to anyone interested in
helping the NWS track and report potentially
dangerous weather. Anyone can become
a SKYWARN weather spotter, and the
information is available at the SKYWARN
website. Most states have amateur radio
networks that are activated during severe
weather. Trained volunteers use their radios to
report rapidly changing activity and share the
information with local weather offices. A list of
the states that have scheduled special weather
awareness activities can be found at the
NWS Awareness and Preparedness Calendar
(weather.gov).

Significant solar flare erupts from sun
The sun emitted a significant solar flare on
March 30, 2022, peaking at 1:35 p.m. EST. This
flare is classified as an X-Class flare. X-class
denotes the most intense flares, while the
number provides more information about its
strength. An =
X2 is twice as WU = UGUUMILLLLLY
intense as an IS L]
X1, an X3 is ;-L" :
three times as F¥ &=
intense, etc.

e
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EPARA Membership Meeting Minutes
March 9th 2023

General Membership Meeting 7:30Pm

£n meetin

Meeting called to order at 7:30 pm on March 5, 2023 by Chriz AJ3C

Declaration of (uorum.
Total attending 3. Present at 911Center 21, Present on Zoom 9. Visitors present 2

Pledge of Allegiance / Moment of silence:

Membership Meeting — Minutes Fel © th|2023
Secretary - WIKCE:

Meeting minutes for Feb @0 2023 were posted on the EPARA website. Chris — AJ3C asleed members if ——
they had zeen and read the minutes from our previous meeting. He then asleed if there were any

questions of objections to the mimutes as they were presented. "With no objections, Chris asked fora

motion to accept the minutes as presented:

Motion to accept minutes as read: By Alex — KD2FTA 2 by Martin — KC3TOE Motion Passed

Treasurer’s report:

Treasurer’s report: For March 2023
Eead by Chris — AJAC

Bank Account 2/28/23 statement Opening Balance.: $5310.40.
Income:

Interest: $0.20.

Chilc #1609 $50.00 5t Pat's parade permit.

Closing Balance: $5260.60.

Un-deposited Funds: $140.00
Dues: (KC3NAO, AA2CQ & wife, KDIFTA, W3WWE EE2KY)
50/50: ($45.00) Winner — Brett

Our PayPal Account: 2/28/23 statement opening balance: $224.70

Income:
Dues: $63.00 (KA2TSM, KEC35MF, K030, KEC3BZT)

April 2023 East Pennsylvania Amateur Radio Association Page 5
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PayPal Fee: $3.26
Closing Balance: S286 44,

Motion te accept by Ruth Ann — WOIFEBEQ Seconded by Dan — KC3TCE  Motion Passed

Correspondence: None

Eeporis of officers and commitiee’s:

Eill ABAME — Program Committee

Alex KDZFTA is scheduled to make a presentation on software-defined radios (SDR) after the Meeting.

Chriz -AJ3C stated that those interested in giving a presentation, please contact him or Bill - AB3WE.

Charlie KB3JUF — ARES/RACES: ——
Charlie - EB3JUF zpolke about the new equipment in the radio room. Very thanlkdfnl for the donation.

Charlie reiterated that all invelved in ARES need to be motivated. Malke sure vou attend our meetings
on the 4" Friday of the month and keep your Task Books up to date. Complete any and all training
required and stay enthused. Charlie also stated, please check in on the Sunday INight ARES Met.

Charlie also mentioned we are in the recruitment stage. We are looking for volunteers to increase
membership in our AFES group.
Euth Ann, WOFBO — PIO:

EPARA will participate on Sunday harch 199 in the St Patrick’'s Diay parade in Stroudsburg.  Mike —
WIAMIEK voluntesred his truck/trailer. Brad KFSFOE volunteered portable HF rig, spealeers and power.
FuthAwnn azked if everyone could be there between @ and 10 that meorning to get setup.

Chris AJIC - Instruction and Training:
WE szessions have started again on the 4" Friday each month at §:00pm. Training classes will be
postponed until after field day, as Chris will be out of town.

Chris AJIC — Website:
Mo Update
Eob WABMNM — Social Media:

MNew EPARA Groups 10 — the club's new bulletin board on the cloud and group email service -- has
been well recetved and active. Members are welcome to post any and all amateur radic-related
questions and topics.

Bob zaid, “please like the site™, and send him as many pictures of the parade as possible.

April 2023 East Pennsylvania Amateur Radio Association Page 6
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As of the start of tonight's meeting forty-one (41) members have paid their 2023 dues.  Annual dues are
now due.

Eric M3ISWER — Newnsletter:

Eric wamted us to know that everything iz well with the newsletter. Keep sharing content with him. He
plans to have audio links and additional pages in the next addition

Sat-Com [ EMFE Group:

Alex EDIFTA stated that a calendar with the best EME date was forthcoming. He also said he was
working to fine tune the process for all our satellite worlc

Dld business:

llll..-‘
Radio Eoom — Update:
The radio room is setup and ready to use. We are just waitting on the antenna repairs and it will be filly

operational. We appreciate the donations made by Joht and the work he put into malking sure everything
was up and working, We'd alzo like to thank MMartin, Len and Charlie who were there to lend a helping
hand.

Again John, thanl: you for the equipment yvou provided to the club. It will be a benefit to all cur
members and those in the comtmunity that receive our help.
911 Center Antenna:

We are looking to purchaze 500 feet of RG 8/U at a cost of just under $300, to repair the damaged cable
at the 911 center. Chris zaid we’d like to make repairs as soon as the weather cooperates.

Maotion ro accept by Chris — AT3C and 2 by Brad - KF6FOK.  Morion Passed
New business:
Net Conirollers:

Alex KDZFDA noted that additional volunteer net controllers for non-MCARES EPARA nets would be
beneficial. Ruth Ann W9FBD volunteered to be added to the NC rotation for the non-PACARES EPARA
nets, but said she would initially need help running the net with technical gquestions that may be asked.

West End Fair:

Charlie has an appointment next week and is meeting with Peanut, to see about getting a booth again
this year at the fair. :

April 2023 East Pennsylvania Amateur Radio Association Page 7
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YVotesNew Members:

Chris- KC3VIO and Joseph — KC3VQT are our newest members. Congratulations!

Announcements:

Club dues for 2023 are now due. If vou would like to pay your 2023 EPARA dues using PayPal, please
email Scott and Include vour Call 5ign, Name, and Age. Scott will send you a PayPal Invoice you can use
to pay your dues.

KCIIAO@hobbyguild.com

Any Additional Announcements None

Tonight’s 50-30 Raffle was won by Brett, who received 546

Adjournment. ..

Meeting was adjourned at 2030:

Motion to close by RuthAnn — WIFBQ and 2™ by Charlie -KB3JUF Motion Passed

Toss the darts, treat the wounded, tally the

Secretary points. Repeat until only one child remains.

April 2023
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- TEST YOUR KNOWLEDGEY

How many states does a 3-bit binary counter have?

A. 3
B.6
C.8
Y D. 16

Last months answer was C. The formula to compute the power loss in decibels (dB) is:
dB=10 x log1o (Pf/ Pi).

The power change is given as a loss of 1 dB, which we can plug into our equation:

-1 dB=10 x log10 (Pf/ Pi)

What is Digital Mobile Radio (DMR)?

DIV R

DIGITAL MOBILE RADIO
=

he EPARA HOT SPOT Wednesday night DMR rag chewis here!

Wednesday evenings at 8:30 PM local, 0:30 UTC!

Tune your DIMR rodios to Tolk Group 3149822 TS2 to join the
NZIS EPARA Hot Spot rog chew DMR net.

Listen to the Tech Net Friday nights on the 147.045 repeater to learn more
about joining this net and for upcoming ZOOM meetings announcements to
learn more about programing your radios and hot spots!

April 2023 East Pennsylvania Amateur Radio Association Page 10




Intamational Ediion

‘ nyone looking to take an exam is encouraged to contact Chris

AJ3C to preregister at least one (1) week in advance of the test
date. If you have any questions or to register, Chris can be reached
via email AJSBC@GMX.COM. VE sessions are being held the 4th Fri-
day of each month at 6pm at the Monroe County 911 training cen-
ter. Seating is limited for the time being so we can follow the health
guidelines set forth by the county and state.

Amateu

-
-,- : y .
- r| L

-
T

g S
\ AMATEUR
SRADIO
CLASSES

o
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ARES/RACESmeetings arenowbeing held onthe fourth =+
Friday of each month at 7PM. The meetings are once
again being held at the 911 call center. These meetings
will serve as training sessions covering several aspects
of amateur radio emergency communications. We will
start with traffic handling and the use of Radiograms

P and the ICS 213 general message form. Future sessions
will cover the use of several ICS forms and the setup
and use of digital communication modes including
Winlink, Packet Radio, APRS, and the FLDIGI software
program. Meeting are open to all, you do not need to be 2

an ARES/RACES team member to attend.

=
e
a

Want to Put Your Ham Radio Skills to Good Use9 Get Involved n

EmComm!

ne of the missions of the Amateur Radio Service is for amateur radio operators to provide
public service and emergency communications (EmComm) when needed. We act as a voluntary
noncommercial communication service and pitch in to help our communities and first responders.

So, what organizations are out there for community-minded amateur radio operators and what can

we do to help? 5 Dl

T3

Join In

One good entry point into public service and emergency communications is to join SkyWarn, a
volunteer program run by the National Weather Service (NWS) with more than 290,000 trained
severe weather spotters. These volunteers help keep their local communities safe by providing
timely and accurate reports of severe weather to the NWS.

Not all of these weather spotters are amateur radio operators, but many are. Amateur radio
communications can report severe weather in real time. When severe weather is imminent,
SkyWarn spotters are deployed to the areas where severe weather is expected. A net is activated on a
local repeater and SkyWarn spotters who are Hams check into that net. The net control advises the
spotters when they might expect to see severe weather, and the spotters report conditions such as

i horizontal winds, large hail, rotating clouds, and even tornadoes.

April 2023 East Pennsylvama Amateur Radlo Association ~ Page12




To Ee"come a SkyWarn spotter, you must attend a CLSS t!at teaches you t!e !asics of severe wefhér,

how to identify potentially severe weather features, and how to report them. The classes are free and
typically last about two hours. Check your local NWS website for class schedules.

ARES/RACES/CERT

Another way Hams can become involved in public service and emergency communication is to
join an ARES or RACES group. Technically, these are two separate services—the Amateur Radio
Emergency Service (ARES) is run by the ARRL, while the Radio Amateur Civil Emergency Service
(RACES) is a function of the Federal Emergency Management Agency (FEMA). Amateur radio
operators who typically take part in one also take part in the other.

To participate in RACES, you’ll need to take some self-study FEMA courses in emergency
1 preparedness and emergency-response protocols. Classes may or may not be required to participate
in ARES. These requirements are set by each individual ARES group. To get involved with either
ARES or RACES, ask your local club members when they meet. You can also contact the Section
: Manager or Emergency Coordinator for your ARRL section. To contact them, click here and find the

section that you live in.

Amateur radio operators belonging to ARES (and its predecessor, the Amateur Radio Emergency
Corps) have responded to local and regional disasters since the 1930s, including the 9/11 attacks,
and Hurricane Katrina and Hurricane Michael, among others.

The Community Emergency Response Team (CERT) program trains volunteers—both Hams and
non-hams—how to be prepared for disasters that may impact their area. They provide basic disaster
response skills, such as fire safety, light search and rescue, team organization, and disaster medical
operations. CERT offers a nationwide approach to volunteer training and organization that first
responders can rely on during disaster situations, allowing them to focus on more complex tasks.

' What Gear Do You Need?
For most local needs, a 5-watt VHF/UHF handheld transceiver is sufficient for utilizing local
repeaters to relay messages and report on conditions as they exist. Replacing the radio’s stock
|

antenna with a higher gain antenna or connecting it to a magnetic mount on a vehicle will increase
range significantly.

Even better is a VHF/UHF mobile radio installed in your vehicle with 25 or more watts output and a
good mobile antenna. In the event the repeater loses power, you can talk over a considerably larger
area in simplex mode with the extra power and a good mobile antenna.

If you work with an ARES or RACES group, you may be asked to act as a county control station. In
this capacity, you’d need both HF and VHF transceivers in a fixed location, such as your house, with
a good antenna system and emergency power capabilities like a generator or batteries. This allows
you to make contacts within your state and throughout the U.S.

Eun
5 Drill |
T
o

Helping Hams

Ham radio can play a key role in emergency situations. Here are a few examples:

« Ham radio connected firefighters and police departments, Red Cross workers, and other
emergency personnel during the 2003 blackout that affected the northeast United States.

« In 2017, fifty amateur radio operators were dispatched to Puerto Rico to provide
communications services in the wake of Hurricane Maria.

« Amateur radio operators provided communications in the aftermath of the Boston Marathon Fh
bombing when cellphone systems became overloaded.

April 2023
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Dﬁrlng Hurricane Katrina, more than one thousand ARES volunteers assisted in the aftermath

and provided communications for the American Red Cross.

During the devastating Oklahoma tornado outbreak that began in May 1999, amateur radio
operators—giving timely ground-truth reports of severe weather—played a critical role in
the warning and decision-making processes at the NWS Weather Forecast Office in Norman,
Oklahoma.

A"

Credit: https://www.onallbands.com/want-to-put-your-ham-radio-skills-to-good-use-get-involved-
in-emcomm/
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R A pril Fools is once again upon us, but then again so is spring,

_" E ltor but somehow I lost that somewhere along the way. It’s too
old out there it seems. But I found time to make it to the rifle
Eric, N3SWR Band pistol range. That seemed to have cured me for now haha.

alking around the “public” range in Tobyhanna I found ten
live rounds just laying around. You know - the things that make you go Hmmm... :)

We I have to admit, it is almost 70 degrees outside and I need to catch some fresh air before this storm
= hits later today. It’s on the radar and headed this way. Should be an interesting evening. Tomorrow

we head back to the cold days for a spell. “ Ew ITE"S
That’s it for now, catch you all next month! 0“ 'l" E MARK“

Eric N38WR 73

IJS A
FERI

ILET Electric Outlet Tester Cord

] This simple device affords a simple, yet
foolproof method for testing wall receptacles
to find out whether current if flowing out or
not, Available from “Hotline Industries, Inec.”
Dept. Bzzt, Black Hand, South Dakota. $2.95

Topics of Interest
Have an idea you would like to share with your fellow hams? Interested in one of the new exotic digital modes
and would like to get others interested in it too? Found a blog somewhere that you think others would
find interesting? Members are encouraged to submit items of interest for publication. Submitted articles (are
suggested) to be no more than a page or two in length and may be edited for content and grammar. The EPARA
{: officers and newsletter editor reserve the right to determine which items will be included in The P
Beacon. The deadline for publication is the 15th of the month. The publication date will be at 1_(“"5—_
the end of each month. Copyrights are the property of their respective owners and their use is =7

strictly non-profit/educational and intended to foster the spirit of amateur radio.

If you've taken pictures at an event and would like to submit them for possible inclusion in the newsletter,
forward them to the newsletter editor. Please send action shots, if possible. Faces are often preferable over the
backs of heads. Many hams may be way too overweight, so please consider using a wide-angled lens.

Disclaimer
The Beacon is not representative of the views or opinions of the whole organization, and such views
and opinions expressed herein are of the individual author(s).

April 2023 East Pennsylvania Amateur Radio Association Page 15
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Contest Corral

Check for updates and o downloadoble PDF version online at wew.arml.org/contest-calendar.
Refer 1o the contest websites for full rules, SCOTING infarmation, operating perieds or ime limits, and leg submission infarmatian.

April 2023
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15 |O700 |15 |1900 |18-28 | Duich PACCdg Conies FTBOW | RS, d-char ord ——
15 |0900 |16 [2358 [3.5-28 | COMMDX Conltest CW | RST. confinant abbre W cqmirnls.comirules
5 | 1300 |16 Whﬁ Hobraska G50 Party P Dig | NE county or SPC: (FTH: grid) nebraskagsoparty com
15 | 1400 |16 | 2000 | No VIARL | Texas Stabe Parks on he Ar GV Ph Dvg| RS T, park 10 o SPG www.tspola.org
15 1600 |96 |0400 |35-28 | Michigan Col Party ow 15T, MI county of SPC migp.orgfinde: phpdnies
15 (7700 [16 (1200|3528 | EA-GRAP CW Gontest [=7] RST, calngory, W 1 mbr WWW_Mp.Com
15 | 1800 |16 1800 |1.8-28.50. | Ontaro G50 Farty CWPh | RS[T), N county of SP0 WWW.NBICCOComicgpinales him
144
15 | 1800 |16 [1900 | 1.6-56.50, | Hodh Dakota 050 Party T Pn Dig | RS(T), ND county or SPG www.ndarrisection.com
124
16 | 1200 |16 (2000 |18-2850, | Cusbes O30 Party CW PN | RS[T), LI 2one of PG Wil quebecqEopaity.ong
144
T B ARHL Hookos Hound L] P fesl W T org/rookle- rowndup
W AE anea L
8 | 1900 |18 [2000 |222 223 MHz Spring Spoe CW Ph Dig| 4-char gad sites googhe comisite/tpringwhl
upaprints
(19 | 1900 |10 [#E0 |35 R5GE B0m Giub Champ, 556 Ph A5, seral J
22 10800 |22 1800 |35-38 | CAP oo the Fusld CWPh  |RST, SPC, nameS0TA Www_Tianel comigrpigrptifipg. imd
22 | 1200 |23 1200 |35-28 [SPOXRTTY Conlest Ueg RST, 5P 2-eter province of sefial___ W
23 | &3 (0400 |3.519 | o Amencan S58 Gprnt Gonlesl_|Pn Cher's call, your Call, Senal. name, Sris ni.com/rules
23 [1700 (23 [2069 |3528 | BARTL Spera 75 [ Saurial bartg.org.uk
24 | 1900 |24 [#060_|3.5-W | HSG F 14 Gonlesl Fl4 4-char geid, skgnal repor www.rsgbec.org/hil
26 [ 1900 |26 (2900|452 +32 Wiz Spring Sprm CWIPh Oy 4-char grid sites google comisitelspringvhi
Hp‘-ﬁliﬂ-
|27 | 1900 |7 [2060 |35 | RSGE BOm Caub , e RST. seral ww.rsgbec.orgd
5 | 0001 |30 |#95 a8 16:10 In1 % Hame, mbr or 1, SPG wwnw_bEn-1en.ong
20 1200 |30 [1200 |3528 | UR/EI DX Conlest, AST, sanal, UKE] dainel code, senal W KEIeE COMdE-contes]-rules,
#9 | 1900 |30 |1ehd | 1828 | Howoba Conlos! W Pn Dig canion or sonal ﬁm%m
70 | 1600 |30 | 2155 | 7.14,21,28 | Flonda ek Party Ph FL county of SPL floridagqeopary.orgindes

column. Data for

April 2023

12-meler bands. kbr = Membership number. Serial =

East Pennsylvania Amateur Radio Association

-0

Al dates and tmes refer o UTC and may be different from calendar dates in Morth America. Contests ara not condwsled on the 60-, 30-, 17-, or
Sequential number of the contact. 5PC = State, Province, DXCC E
Listings in blue indicate conbests sponsontd by ARRL o NCAS, This Ia6est time 10 makie: 8 valid combest Q0 05 the minube Shed n e “Finish Teme
Condest Comal is madnlained on the WATBNUY Conlesl Calendar af weww.conlesicalendar.com and is extrached for publicalion in
Q5T 2 monbhs pror fo the month of the contast. ARRL grafelily acknowladpes the suppon of Bruce Hom, WATBNM, in providing his senca.

ritity. XE = hiaxican stale.
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03/31/2023 | 165th Annual Tater Day Festival -
Yam It Up!

Mar 31-Apr 3, 0000Z-2359Z, KI4HUS, Benton,
KY. Marshall County Amateur Radio Association.
3.820 7.250 14.325 28.350. QSL. Steve French,
KM4]JZ], 3640 Olive Hamlett Rd., Benton, KY 42025.
For a QSL card, send your card along with an SASE
to Steve French - KM4JZ] www.facebook.com/
groups/861322314291904

04/02/2023 | The Popcorn Net 3rd Anniversary

Apr 2-Apr 3, 1200Z-1400Z, W4P, Ellijay, GA.
Popcorn Net. 7.271 7.272. Certificate & QSL.

.| Popcorn Net, 216 Mount Pleasant Dr., Ellijay, GA

30540. wt2t@popcornnet.net
04/04/2023 | WE7GV Vintage Radio Special Event

Apr 4, 1700Z-2200Z, WE7GYV, Sahuarita, AZ.
Green Valley Amateur Radio Club. 14.242 14.245
14.248. Certificate & QSL. Tom Lang, 1085 W. El
Toro Rd, Sahuarita, AZ 85629. WE7GV will be
using the 1963 Discone antenna at the Titan Missile

#| Museum along with vintage Hallicrafter, Heathkit,

and Kenwood radios. we7gvl@gmail.com
04/08/2023 | Battle Of New Bern Adventure Day

| Special Event

Apr 8, 1500Z-2000Z, N4B, New Bern, NC. New
Bern Amateur Radio Club. 14.328 7.116. QSL. John
Riley, 980 Dry Monia Rd., New Bern, NC 28562.

04/08/2023 | Commemorating Operation

| Frequent Wind; evacuation of Saigon in 1975

Apr 8, 1600Z-2300Z, NI6IW, San Diego, CA. USS

| Midway Museum Ship. 14.320 7.250 14.070 PSK31

DSTAR on Papa system repeaters. QSL. USS Midway

Museum Ship COMEDTRA, 910 N Harbor Drive,

San Diego, CA 92101. www.qrz.com/db/ni6iw
04/11/2023 | Kamikaze Attack Remembrance

Apr 11, 1500Z-2030Z, W5KID, Baton Rouge,

&L ™ LA. Baton Rouge Amateur Radio Club. 7.040 7.250

14.040 14.250. QSL. USS Kidd Amateur Radio Club,
305 S. River Rd., Baton Rouge, LA 70802. CW, SSB,

Confirming ou

CW Fone QS0

FT8 Operation aboard the USS Kidd (DD-661), a
World War II Fletcher-class destroyer. www.qrz.com/ | 4!
db/w5kid -

04/14/2023 | Whiskey 4 Moonshine

Apr 14-Apr 29, 0000Z-2359Z, W4M, Boones Mill,
VA. AAA4SS. 7 Mhz 14 Mhz 15 Mhz. QSL. Timothy
Boyd, 2201 Green Level Rd, Boones Mill, VA 24065.
W4M (“Whiskey 4 MOONSHINE”) will operate
from April 14 through April 29 2023 on ALL HF
bands (depending upon volunteers preferences and
equipment) using phone, digital, cw and Satellite
modes. Operations will take place in Franklin and
surrounding counties with one remote operation
planned in conjunction with a local Moonshine
Heritage Car Show at Ferrum College and a few
POTA activations. QSL info on QRZ.com https://
whiskey4moonshine.wordpress.com

04/15/2023 | 100th Anniversary of the Garland,
Texas power company, Garland Power and Light

Apr 15, 1400Z-2200Z, K5G, Garland, TX. Garland
Amateur Radio Club. 14.260. Certificate. Garland
Amateur Radio Club, 1027B Austin St., Garland, TX
75040. PDF certificates will be emailed to all after the
event. info@k5qhd.org

04/15/2023 | 40th Anniversary of the Voyage of
the Abegweit

Apr 15-Apr 17, 1400Z-0200Z, K9CYC, Chicago,
IL. Columbia Yacht Club Amateur Radio Society.
14.238 29.000. Certificate & QSL. K9CYC Columbia
Yacht Club Amateur Radio Society, 111 N. Lake
Shore Dr., Chicago, IL 60601. www.qrz.com/db/
K9CYC

04/15/2023 | Beaver Valley ARA 100th
Anniversary

Apr 15-Apr 22, 1300Z-2100Z, W3S, Beaver Falls,
PA. Beaver Valley Amateur Radio Association.
7.270 14.270 28.470 145.310 (-600kHz PL 131.8).
Certificate & QSL. BVARA, PO Box 424, South
Heights, PA 15081. QSL direct with SASE, stations
making contact on two or more bands or modes may

April 2023
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request a PDF certificate that will be e-mailed. www.
w3sgj.org

04/15/2023 | Texas State Parks on the Air to
Commemorate Tom King, WK5DX, the Texas
Event’s Founder

Apr 15-Apr 16, 1400Z-0200Z, K5LRK, The
Colony, TX. Lake Area Amateur Radio Klub. 7.040
7.215 14.040 14.265. QSL. Ken Rainey, AC5EZ, 529
Kenilworth Ave, Oak Point, TX 75068. CW-Bottom
of band +40kHz ; Phone-General Segment +40kHZ
and 28.350; VHF 50.200 & 144.200 MHz. 4/15 14:00
to 4/16 02:00 and:4/16 14:00 to 4/16 20:00. https://
www.tspota.org/home

04/17/2023 | World Amateur Radio Day 2023

Apr 17-Apr 18, 1700Z-2300Z, W2W, Rochester,
NY. Roc-Ham Radio Network. EchoLink ROCH-
HAM CONFERENCE/531091 EchoLink -
FREESTAR CONFRENCE EchoLink - WALES
CONFERENCE 20m 14.313. Certificate & QSL. John
Derycke, W2]JLD, 85 Amherst St. Apt. 2, Rochester,
NY 14607. Join us for the 8th annual World Amateur
Radio Day 2023. For more information, check out

o| the website www.roc-ham.net

04/22/2023 | Earth Day Celebration

Apr 22-Apr 23, 1500Z-2000Z, W8PRC, Cleveland,
OH. Parma Radio Club. 7.195 mHz 14.245 mHz
145.410 2m repeater pl 110.9. QSL. Parma Radio
Club, 7811 Dogwood Lane, Cleveland, OH 44130.
The PRC’s 9th Earth Day Celebration, operating on
power from OI’ Sol. W8PRC will be operating from

| Stearns Farm (FB: Stearns Homestead historical

farm) www.parmaradioclub.com
04/22/2023 | Venice Shark’s Tooth Festival

Apr 22-Apr 23, 1400Z-1900Z, K4S, Venice, FL.
Tamiami ARC. 14.320 Mhz SSB 18.085 MHz CW
80-10 m FT8. QSL. Tamiami ARC, PO Box 976,
Nokomis, FL 34275. Back on the air again after
a three-year COVID hiatus. Venice Florida is

R gl considered the Shark’s tooth capital of the world.
& | Send a SASE with your QSL card and we'll reply with

our card and a genuine, prehistoric shark’s tooth

1 fossil for you. tamiamiarc.org

04/28/2023 | National Library Week

Apr 28-Apr 30, 1700Z-1700Z, K8L, Youngstown,
OH. WF8U, KC3GFU. 14.074 7.074 14.240 7.240.
QSL. K8L, 239 Elvira Ct., Mc Donald, OH 44437.
Join us in celebrating National Library Week. K8L
will be on air Friday, Apr 28th (1700 UTC) - Sunday;,
Apr 30th (1700 UTC). We will be operating both
SSB & FT8 modes. QSL available upon request.
Please send your QSL/request to K8L, 239 Elvira
Ct., McDonald, OH 44437. *Please include postage
stamp & return address label. More information
available on www.qrz.com/db/WF8U

04/29/2023 | 30th Anniversary

Apr 29, 1400Z-2300Z, N5BVA, Springdale, AR.
Bella Vista Radio Club. 7.190 14.260. QSL. Don
Banta, 3407 Diana St., Springdale, AR 72764. See
QRZ.com for QSL info. bellavistaradioclub.org

04/29/2023 | Anniversary of the Birth of Radio
Astronomy

Apr 29-Apr 30, 1400Z-2359Z, W9GFZ, Virginia
and New Mexico. National Radio Astronomy
Observatory. 3.800-4.000; 7.175-7.300; 14.225-
14.350; 21.275-21.450; 28.300-29.700. Certificate &
QSL. Kevin Shoemaker, 1180 Boxwood Estate Rd.,
Charlottesville, VA 22903. kshoemak@nrao.edu

04/29/2023 | Hams for PanCAN

Apr 29, 1400Z-1900Z, N4P, Altamonte Springs,
FL. Lake Monroe Amateur Radio Society. 40 20 15
10 meters. Certificate & QSL. Lake Monroe ARS,
7747 Danu Dr., Orlando, FL 32822. SASE please.
From Cranes Roost Park. Multiple N#P Stations
across the country will be located in each of the ten
ARRL sections -All stations will be on SSB. This
nationwide Special Event’s aim is raising awareness
of pancreatic cancer research and support by the
PanCAN (Pancreatic Cancer Network) during
its national Purple Stride event. Each station will
highlight any ham operator, or friends and family
members who are diagnosed with pancreatic cancer
located in that Section. Also, we'll provide access

April 2023
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to how PanCAN helps patients with support and Also, we'll provide access to how PanCAN helps
funding of research projects. Event Bonus stations patients with support and funding of research
will be located at Purple Stride locations and will projects. Event Bonus stations will be located at
offer special QSL cards. Each N#P station web page Purple Stride locations and will offer special QSL
FU™E Y on the ARRL Special Event tab will provide QSL cards. Each N#P station web page on the ARRL
NG O30 ] submission information. A Clean Sweep Certificate Special Event tab will provide QSL submission
M will be awarded for contacting all section stations. information. A Clean Sweep Certificate will be
QSL card requests need SASE. For a Clean Sweep awarded for contacting all section stations. QSL card |~
certificate, include $1 please. rybar1949@gmail.com requests need SASE. For Clean Sweep certificate,
https://www.lmars.org include $1 please. . rybar1949@gmail.com
04/29/2023 | HAMS for PanCAN 04/29/2023 | MERT20 Special Event
Apr 29-May 1, 1400Z-2000Z, N3P, New Apr 29, 1200Z-2359Z, KG4NXO, Ocala, FL.
Kensington, PA. WQ3Q. 3.960 7.172. Certificate Marion County Emergency Management. 14.262
& QSL. Skyview Radio Society- N3P, 2335 Turkey 7.262 146.790 REF 37 D-STAR 3.862. Certificate
Ridge Rd., Upper Burrell, PA 15068. Multiple N#P & QSL. Emergency Operations Center /MERT,
Stations across the country will be located in each 698 NW 30th Avenue, Ocala, FL 34775. MERT is
of the ten ARRL sections -All stations will be on celebrating 20 years of amateur radio support to
SSB. This nationwide Special Event’s aim is raising Marion County EM. For more information, go to
awareness of pancreatic cancer research and support www.mert20.org

by the PanCAN (Pancreatic Cancer Network) during
its national Purple Stride event. Each station will
highlight any ham operator, or friends and family
members who are diagnosed with pancreatic cancer
located in that Section.

| bet that was exciting.
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6CX8 - Triode / Pentode

= The 6CX8 Vacuum tube is a miniature type used in television receiver applications. The Pentode is
used as a video amplifier. The triode is used as a sound IF amplifier, sweep-oscillator, sync-separator,
sync-amplifier and sync-clipper in circuits. It requires a miniature 9-contact socket.
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6CX8—8CX8 ong
ET-T1387A
oo
- TRIODE-PENTODE
————DESCRIPTION AND RATING=——
= The 6CX8 i3 a miniature tube containing a sharp-cutoff pentode and a
In dig medium-mu triode in one envelope. The pentode scetion s intended primarily
Ty for use as a video amplifier. The triode section is suitable for a sweep oscillator, BASING DIAGRAM
gync separator, sync amplifier, or gync clipper.
Except for heater ratings, the 8CX8 is identical to the 6CX8. In addition,
it incorporates a controlled heater warm-up characteristic which makes it
especially suited for use in television receivers with series-connected heaters,
GENERAL
Sm—— ELECTRICAL &6CXB BCXB
Cathade—Coated Unipatanticl
Heater Voltage, ACor DC. . ................. 63=10% 8.0 Volts
Heater Current. . ... .ooviineieinnanann. 075 0.45+46% Amperes
Heoter Warm-up Time™. ... ..... .. .ccovienns R 11 Seconds
Direct Interelactrode Copacitancest Eld 700
Pentode Section
| E::"Nﬂmhbr 1 ta FIﬂ"E ................................ D‘;;]g _::ﬁ: TEHMIHA‘ CQHNEETIQHE
L o 44 puf Pin 1—Triode Cathode
L Triode Section Fin 2—Triede Grid
™ Grdts Plate, . . ... .o o iie i A ppf Pin 3—Triode Plate
- T~ T R v 9 1% Pin &—Hoater
8 S | i - 1 Fin 5—Heater
e Pantode Grid-Number 1 to Triede Plate, moximum. .. ... ..... .. 005 puf Pin &—Pentade Cathade, Grid
sl Triode Grid to Pentode Plate, moximum . . ... .............v...s 018 ppf Number 3, and Intatnal
(IT Pentode Plate to Triode Plate, maximum .. ... ... ............ 007 ppf b 7 ?hfardd rtd Nomb
in f—Pentode Grid Mumber
MECHIAHICl':.!. 1
ET;?;I;E—F'?FEE_&EL Pin 8—Pentode Grid Number
Bose—E9-1 Small Buton 3-Fin Pin P—QFJST:E:“;II:I-
MAXIMUM RATINGS
DESIGN-MAXIMUM VALUES, See Nole on page 2 PHYSICAL DIMENSIONS
= Pentode Triode
Section Section ""aT-'l Maz—
Plate Woltage . . . . ... i it iannsns 330 330 Volts i
Screen-Supply Voltage . ..o vv v ii i s 330 ... Volts /_f\g‘_\_ l
Screen Voltage—See Screen Rating Chart
Positive DC Grid-Number 1 Voltage . ... ... ..... ] 0 Yolts t%. L
Plate Dissipabion. . .. ... veee i cinnn i nnns 5.0 2.0 Watts
‘=E Screen Dissipation. . ..o oveen i nnnaerieann 1.3 ... Watts Tl
Heatar-Cathode YVoltage '
— Haater Positive with Respect 1o Cathede :r;.i;r_ .
DC Componemt, .. .vvure e ieann e 100 100 Valts ol
Total DC and Peak . . .................... 200 200 Yaolts
—— Heater Megafive with Respect to Cothode |
i Totel DC and Peak . . .................... 200 200 Yolts | ]
Grid-Mumber 1 Circuit Resistance
With Fized Bias. ... ... .. ... ... i iaas 0.25 0.5 Megohms
With Cothode Bias. . .. .. .oooeeeinenn. 1.0 1.0 Megohms BA &3
Thas teai ard arresgamesis disclesad harain may ba coverad by patents of General Electric Compony or cthed, Meither
thn diezlosurs of ony infofmoticn katain ner (e dele of tubed by Geasral Elecirie Company comve'ys any [lcenss undaer
patent chafmp sovering comblnntions of lubes wilh cfhar devices of alenunti. In e abisnce of an azpress wrliten ogras-
-5 o e s o soreareer of miban o e " Irnganert orhing eut of anf uin of the
Al T o
- __ |
The GENERAL g ELECTRIC
v Supermeces ET-TI387, dated 11-56
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K7RA Solar Update

Sunspot numbers were lower again this
week, with the average declining from 143.6
two weeks ago to 118.7 last week and now
68 this week. Average daily solar flux sank
8 points from 153.6 last week to 145.6.

Six new sunspot groups emerged over the
week, one on March 17, another March
18, three more on March 19, one more on
March 21 and another on March 22.

Predicted solar flux is 150, 145 and 145 on
March 24-26, 150 on March 27-28, 145
and 150 on March 29-30, 138 on March 31
through April 1, then 136, 136 and 134 on
April 2-4, 132 on April 5-7, 130 on April 8-9,
then 132, 135, 138, and 140 on April 10-13,
142 on April 14-15, 143 on April 16, 140 on
April 17-18, 142 on April 19-21, and 144 on
April 22, 146 on April 23-24, 142 and 140
on April 25-26, 138 on April 27-28, and 136
on April 29-30.

Predicted planetary A index is 35, 30, 20, 15
and 10 on March 24-28, 8 on March 29-30,
hen 18, 12, 12, 10 and 8 on March 31 through April 5, 5 on April 6-9, then 15, 12, 8 and 5 on April 10-13, 8 on
April 14-15, then 12, 10, 5 and 5 on April 16-19, then geomagnetic unrest returns with 10, 36, 20, 10, 8 and 5
April 20-25, then 20, 18, 12, 12 and 10 on April 26-30.

On Thursday, Spaceweather.com reported, “The forecast did not call for this. During the early hours of March
23rd, a crack opened in Earth’s magneticfield, and stayed open for more than 8 hours. Solar wind poured through
the gap to fuel a strong G3-class geomagnetic storm.” On Thursday it showed estimated planetary K index at
7, then dipping, and at 2100 UTC above 7. I noticed some very odd propagation. At 1900 UTC I called CQ on
10 meter FT8, and pskreporter.info showed I was only being heard in a small area in east Texas. Stations were
concentrated between ’

1739 and 1892

miles in an area
between Houston,
San Antonio, Killeen
and Nacogdoches.
That was it! Heard
nowhere else. I was
running low power,
using a simple end-
fed one wavelength
wire that is mostly
indoors. Over the next
half hour coverage
extended east to
Louisiana, then

Alabama, then
Georgia and South %
Carolina. | :
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EPARA SATComm Updates — Exciting Announcements

Attention all EFARA members. & group of club members have pooled and donated their resources and
are gensrously investing their time towards reinvigorating the club satellite communications activities.
We will now have the ability to offer our newly minted and licensed technician club members the

apportunity to waork FM satellites regularly. Club members can operate FM_ 558 FM, and digital modes

a5 well as regular 155 cross band repeater ocperations, as well as capture 53TV images from the 155,

Equipment includes the [COM 9700

00000

N

The Yaesu G500 Rotator, which provides continugus altitude and

szimuth resl time tracking of the FM birds. And finally the SAT tracking system

which integrates the radio, and rotor as 3 system. Look for upcoming events!

April 2023 East Pennsylvania Amateur Radio Association Page 26
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== A Quick &Easy Polarity Tester

( This little gadget was found in an article in QST. It looked easy and it was.
P
Tl This little polarity tester is meant to be tossed in your "Go-Kit" for the times you might get deployed by your local ARES
P! unit fo an unfamiliar site. Sometimas operators either choose not to follow the "Fower-Pole" standard or just make 5
& mistake during assembly. The polarity tester allows you to plug the tester into any "Power-Paole" equipped power scurce
and instanthy know if it is wired properly.
The parts list is wery shaort: an
1 pair of powerpole connectors (one red, one black plus the 2 contacts). .
1 resistor {1/4 watt 1000 ohms). G
1 red LED
1 green LED r
1 shaort (about 2) of hookup wire. ST
Some small diameter hest shrink tubing to insulate the LED leads.
The gircuit is shown below. Building the device starts with soldering the 1K resistor to one of the powerpole contacts.
Insulate the positive lead of the green LED and the negative lead of the red LED and sclder both to the open lead of the
resistor. Solder the length of hook-up wire fo the other powerpole contact. Install the contacts info the powerpaole
housings. The contact with the resistor solderad to it goes into the red housing and the contact with the hookup wire goes
into the black housing. Mow position the LEDs close to the back of the powerpole housings and salder the open leads of _
the LED's to the hookup wire. Trim off excess wire and component lesds and insulate the whole rear end of the powerpole  §
connectors with hot glue or epoxy. Keep the LED= clear of the insulating material so you can siill see them. Sa=s the
C photos for a clear view of what | mean. You are done.
E To test the unit, plug it into the powerpole connector from a power source. If the scurce is wired correctly the green ial
) LED will glowr. If not, the red LED will light up. It really is that 2asy. Green is GOCD, Red i BAD. drcuit
— B
1 K resistor c
Ser + p_x
= i are
¢ ‘ F .
Par I'/ L
1 — +
r— |
Ry PowerPole Conn. N
St Red and Green LED - l
Tera
Gig: oltage
Meg
Kilo ige
Hec -
Dek age
(bas :
| Dec ¥
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I have replaced the previou: zomewhat fuzzy imape with a new photo taken today I-7-16

This 15 the latest version of the tester. [ am now using a single LED that lights red with the polarity in one direction
and green with the polarity in the other direction 3¢ the part count 13 now two plus the Power Pole pair, one

bicolor LED and one 1K resistor. I fill the spaces at the back of the Power Pole connector with hot glue to prevent
anything from shorting out the tester including prving fingers.
73 10-21-18
pltage
Credit: http:/fwww.nlgy.com/polarity-tester.bitm|
Ige
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Hj'r M. N. Beitman

[] UILD this breadbosrd _,r_-,'l-'-_ efficient

crysts 1] . oned use it also as o L SLIME
inglrument. 1-14.' highly selective cryvstal-
detector circult will provide good reception
from loecal siations and requires only a
handful of inexpensive parts.

If the unit l= used for recelving regulas
radipstations, the 'hl ee terminals provided
for teést purposes are not employed. When
vou wish 46 use the unit for tracking down
trouble in ahy faulty radio set. follow these
HJ!I]i.Itl_' Instruchcns, ':l.'!':'ll'l'-.'L- the gntenna
and pround wirek Cennect the chassis
ground terminol directlytp the metal chas-
sis base of the radio sef 4o 'be tested, by
means of a short lengith of virk. and pre-
pare to trace the signal to the aidunl fault
in the receiver. If vou are testing the eir-
cuit after the detector tube, use the AF,
— PREDRE S test terminal for the “tracer wire.,” The

valume control of the ervsial set is adjust-
ed ta J-:Pt'Fl the FeRpOnST in thie I‘:i',1||:"|_l.-t1H B
at n comfortable level. Fon trocking the
signal in the R.F, or 436 ke LF,. sections,
tse the terminal marked R.F,

When working with the AF. connection
vou will hear the sipnal best with the cat's
whisker off the erysial. However, when

BEALADEOADD

i Contimund to page T3EA)

POPULAR MECHANICS

April 2023 East Pennsylvania Amateur Radio Association Page 29
B T




'?'.E"'ﬁxl A
g, |

&R W

#275154

; April 2023

SIII.IIIII EVEI'EII'IS

I-'|'|'|r'|. Inh—.l- |‘a 'I-—u'i :Jl'nrr
|.

..___
i
4% N

¥ 2l
§ =4

- - ----h---h-ﬂ------ﬂ-—l

Home Craftsmen, Schools, Hobbyists

BRONZE FOUNDRY

i ToiE &whn "I‘""'rII o - Allnwe it

sl ha] bkl woanr aoem DR . !'\:L
I"\II"\I.-I- 4J|\\11\r-]'~[hr['¢
LARY, ART ORIE et 1‘1!
T LA '\L"'- LW L"‘-I“J"\-‘ l L
YWirdh omn sl pake forgioes  ated] e
Barden stecd Yoour sba b= miat |"\.|I'|||}|.l Il"
withomt o 9 rH NDRYETTE I hes
mineE mre avidlaids ompanbie o rnlll-rr'..
g, . miml 6 peoumids
a1, einprpeer, e Lo
s A T 50, £ B, B mneass L1y
LR E  Bas -Ill_p-lllj mmwEl 1lm vl Il|
oyrle enarEy regulred M operation Wrlke for clrewlar,

HAMSAS CITY SPECIALTIES CD.
Bax §022, Dept. P-11 Hamnsas

" w I Thrrs Belsnrsgss ga, 3 feesasd magn | Boedi CL]
power for ul'n-'l-tlnE'M impgres with 40 pgeal 04 lllﬂi'H T

-hl.l'hi'hlu.n g

Fiet

Canmet injore Alominum
Cylindar Hesds sad
Fittings

ELEIHS OUT AUTOMOBILE llﬂll’l’ﬂlﬂ
“GIFTMANER, SR" @ —
faiis .

B | i 5 A, B3 M0E.0.0. BE (5
A heary duly, mosil riin-

ming wond fathe af 5 pe-
meariuhile priee. 32 lomg,
T  HBlah. Tuma pieoes
4% " im dizmster by 34*. Fully ad-
vlalile. H-spesd, Welghs 10 Mis
Amp wml short josl resie. OTLLESS
Il-ill.lzl.

Catabog £
mhﬂ LTS |1l"|tr I:H 1Ry
Mnﬂ. “:"P'I ull.rrf'r [=T .i.l muor-
- 3 A . HEl |-qu
& pvaser (a3l Hpe: JUE B 'H' g
- ¥, Sleaper, ©

136A

\Jiior i W °\\F_~—
whole.cam G

{Cantinued fram page 138)

using the H.F. connection, adjust the crys-
tal detector for best results. It will be help-
ful to turn the variable condenser for the
loudest response while exploring the R.F.
section of any standard radio circuit. If no
signal is heard when contact is made with
the “tracer wire” to a section where the
signal may be expected, such as the tube
plate prong, or control grid cap, this por-
tion of the circuit may be assumed to be at
fault. For example, R.F. contact to the
control grid of a detector-oscillator should
result in a soft signal; the plate of the LF.
tube in a loud signal. Using the ALF. tracer
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connection, contact with the grid of the
first audio tube would uece a soft sig-
nal in the headphones, and the plate of
AF. power-output tube a loud signal.

To start construction, obtaln a =zmall
breadboard of the handy handle-type, illus-
trated, from any hardware or department
store, and mount all parts as shown in the
:,impllﬁ-:d witing diagram Fig. 1 and phote
(A). Carefully wire the circuit just as
shown in Fig. 1 and check your wiring with
the schematic circuit diagram Fig. 2. The
antenna coll ean be any good high-imped-
ance primary type. All parts are easily
identified, as shown in diagram Fig. 1. The
Fahnestock clips are fastened directly to
the breadboard by means of small brass
wood screws. A 2%-in. strip of metal 1%
in. wide is bent over % in. to form a mount-
ing bracket for the 25,000-chm wvolume
control, a small knob is provided for this
potentiometer, and the tuning dial is a com-
mon 3-in. type. A pair of 2,000-ohm head-
phones, and a well insulated, long antenna
and good ground complete the azsembly.
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Measuring the Frequency Accuracy

and Stability of WWV and WWVH

An examination of just how accurate
these frequency standard stations are.,

Michael A. Lombardi, KEWWX

Radio station WWV is known as a source of accurate
timie, However, since March 6, 1923, the original pur-
pose of WWY has been to provide standand Irequency 1l
signals, with signals broadeast in the LF and MF bands.
As detailed in Hoy J. Walls” “The Standard-Frequency '
Sat at WWWY in the October 1824 issue of Q5T, this
was in the early days of broadcast radio, whan having
an accurate fraquancy reference was essential for
keeping stafions from interfering with each other. A
ceniury later, the standard frequancy signals remain
essential o radio broadcasters, calibration lBboratonias,
space wealher resaarchers, and radio amateurs.,
WWWVH joined WWV on the air in 1948, Both stations
broadcast on 2.5, &, 10, and 15 MHz, with WWV also
available on 20 and 25 MHz (see Figure 1). This arficke
examnes the Irequency accuracy and stability of the
WWV and WWWVH signals as transmitted and as re-
ceived. Wall use the term WWW/H when refarring to
both siations.

o= i e

) EA A (AT AT
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Basic Terminology

Frequency accuracy is the diffierence batween the
aciual frequency of a signal and its norminal fregquency,
Maminal frequency examples include the 14,074 MHz
displayed on a ranscaiver dial when working F T8, and
the 10.000 MHz camior frequancy assigned to WWWH.
Measuring how much thoy differ requires companng
them to a reference frequency that is known to be mora
accurate. That comparison produces a quantity called
Af whera A indicates the differance betwean two fre-
quencies,

Af s often a tiny fraction of 1 Hz. it is common practice
to divide Af by the nominal frequency fand to exprass
frequency accuracy as a unit-less value. For instance,
if a nominal 10 MHz (107 Hz) signal is inaccurate by

1 Hz, we can say that its accuracy is one part per

10 million, or one part in 107, Tabde 1 shows accuracy E——

values for three nominal WWWVH Irequencies (2.5, Figure 1 — The antenna in the foreground is 3 standby broad-

. band antennzs with an inverded cone design. it can opsrate 3t 3
3, and 10 MHz) when Af is equal to 1 Hz, 1 mHz, or of the WA frequendies from 2.5 to 25 MHz. The mFErr':ry B N
1 pHz antenna is in the background.

Reprinted with permission; copyright ARRL.. March 2023 33
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Stability indicates how much a frequency changes over
a given parniod, not how accurate the frequancy is with
respect to its nominal valua. Stability ks st as impor-
tant as accuracy because the accuracy during a given
penod can never be batter than the stability during that
same penod. Stability sets the Bmits for the possible
Consider a transcaiver that producos a stable, yot inac-
curate frequency. We can comact it by adjusting the
local oscillator umntil the frequency is accurale, Mext,
consider a transceiver that s not stable, but that temipo-
ranly produces an accurale irequency aller its local
osGillator is adjusied. That oscallalor wonl slay accurate
for long because its frequency is constantly changing.
Hams oftan use the term “drift” instead of “instability”
A transceiver with an unstable or drifting local oscillator
can only be fixed with continuous adjustments,

The Allan deviabon (ADEV) is a statistic used by engi-
nears and scientists to estimate frequency stability. It is
computed by taking the differences of successive pairs
of frequency accuracy estimatas, obtained as Af/ f, then
applying a statistic similar o standard deviation 1o thesa
differencas. There are many references about ADEVY,
including NIST Special Publication 1065, Free soliware
tools for calculating ADEV ane also available = In the
following sactions, wo'll use stability data obtained with
ADEV o establish accuracy limits for the WWWH sig-
nals, both as transmitted and as received.

The Transmitted Accuracy

of WWV and WWVH

Uinderstanding WWW/H accuracy requires knowledge
of atomic clocks, Coordinated Universal Time (UTG),
and NIST's own version of LITC, UTC{NIST). Atomic
clocks define the units of both time inierval and ire-
quency. 1he second is delined by counling enengy
transitions of the: cesium-133 atom; by inlemational
agreasment, the time interval required for 9.192,631,770
of these transitions defines 1 second. Frequency is
maasured by counting the cyclas that occur duning a
1-zacond intarval, 50 cesium atomic clocks serve as
primary measurement standards for time intenal and
frequency. The International Bureau of Weights and
Measures in Pans, France, s responsible for computing

UTC, which servies as the intemational standanrd lor
tima interval and frequency.

Supporting real-world measurements in the US is a kay
responsbaity of NS T, 1 involves mamizenng pomany
standards for all physical quantities, including time and
frequency. Like UTC, UTG{NIST) is based on a weigit-
ed average of atomic clocks — most of which are hydro-
gen masars — o ansure the bast stability. UTC{NIST)
differs from UTC because it produces physical signals.
tations, producing time accurate 1o within a few nano-
seconds and frequency stable to pars in 10 whan

averaged for 1 day.

Because NIST operales WWVIH, it controls the radio -ﬁ-_
station signals with UTC{NIST) The WWWH time scale -
conststs of a single cesium clock, with othar casium "id"i"
clocks available on standby. 1The ime scale at WWY |. 3

includes five casium clocks that are combined with a
weighted average algorithm in a similar fashion as UTC
and UTC{NIST). However, the absence of iydrogen
masars makes the WWV time scale about a factor of
10 less stable than the primary tima scale in Boulder.

Locking the WWWH time scales o UTC{NIST) en-
sures continuous accuracy. The stations broadcast time
accurate o within nancseconds and frequency accu-

rate 1o less than 1 x 1013, limited by their stability over -
a given measurameant period. To demonsirate this, we

made measuraments companng the WWWH time

scales o UTCMNIST) during June and July 2022, The -

results are shown in Figura 2, which graphs frequancy
stability varsus the averaging period n hours. The
WWV time scale, advantaged by more atomic clocks
and fewer frequency comactions, is mone stable than
the WWWH time scale at short averaging periods. But,
theair stability is about egual when averaged for 72
hours, reaching parts in 10'5, Alter 24 hours of averag-
ing, both statons ane stable and accurate o well below
12 1071,

The Received Accuracy

of WWV and WWVH

WW\VH often serve as calibration references, by which
the davica under tast (DUT) is typically a quartz oscilla-
tor found in a test instrumant, such as a frequency

Table 1 — Examples of Frequency Accuracy NMumbers for Varying Quantities of Af

Mominal Frequency Accuracy Frequency Accurocy Frequency Accuracy
Frequency (MHz) [when AT = 1 Hz) {when AT = 1 mHz) {when AT = 1 pHz)
25 4 x40 4« 00 4 101
L 2w 0 T i 2w
0 1=107 1= 1010 1x10 %
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Figure 2 — The fransmitted frequency stability of WAV and
WANWH for aweraging periods ranging from 1 to T2 hours.

colnter, or in a redio receiver of ransmitler. Histon-
cally, most of these calibrations have involved some
vaniation of the zero-baat mathod, or mathods where
WW\IH signals are used to trigger an cscilloscope.
Modern ham transceiver calibrations often imvolve com-
putars. Ome method, described in Dave McCarter's,
VE3GS0, *Measuring Frequencies at VE3GSO" in the
April 2015 issue of QST, involves measuring Af at sey-
eral WWWH test points with soltware and a sound
card, then using the results o calibrate a receiver dial.
Softwara such as fiaigi and WSJT-X include built-in
frequency measursmeant tools that can utilize WWWIH.
This is also detailed in Michael Foersier's, WaIH, "Us-
ing WSJT-X 1o Graph Radio Frequency Stability” in the
Auguest 2021 issue,

For calibrations with WWYW/H as the referance, two
tenets generally hold true. First, the calibration is a
quick check of frequency, with litthe or no averaging.
Durimg an ARBL Frequency Measuring Test, the con-
testant has just 1 minute 1o detamine the frequency of
the ncoming signal, which precludes exlensive data
collection. The second tenat is that the exact accuracy
of the received WWV/H signal is unknown. All wa know
is that the received signal is the reference, and it is
bealiewved to bo more accurate than the DUT. We can
quess (and usually we're comeact) that the receied
accuracy of WWWVH will be within 1 Hz, or within cne
part in 107 at 10 MHz (see Table 1), Thal's accurate
encugh o calibrale a ransceiver because the uning
resciution of modem transceners 15 usually no liner
than 1 Hz, with clder equipment having coarser resolu-
tion.

I our goal is o dedermineg the tne accuracy of receved
WWAVH signals without making guesses, we need 1o
flip both tenats by averaging the data. We also nead 1o

Reprinied with permission; copyright ARRL.
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make WWWVH the DUT, not the reference. Finally, we
should know in adwvance that the received accuracy of
WWWWH will ba much worsa than the transmitted accu-
racy, likehy 1,000 to 1 million imas worsa! This means
that signals accurate at the pHz level when broadcast
will only be accurate at the mHz-to-Hz kevel when
receed,

To understand why so much accuracy is lost, considar
how HF radio signals propagate. A huge advantage of
HF signals ks their ability to travel long disiances via
comes a disadvantage when measuning requency. As
shown on www.aiml.org/gst-in-depth, HFF signals ans
refracted when they reach the ionosphera. The signals
that propagate at a steap enough angle pass through
the ionosphare into space, but the remaining signals
are reflected to Earth. Therefore, the signal path be-
twzen the ransmittar and receiver is related to the
change in the ionosphere's helght at the point of reflec-
fion. When the helght of the lonosphere is increasing at
the: paint ol reflection, the signal path gets longer and
the recenved frequency decraasos. Conmvarsaly, if tha
heoight of the ionosphere is decreasing, the signal path
gets shorter and the receivad frequency incraases.
Groundwave signaks that travel along Earth's surface
are not affectad by the motion of the icnospherna, but
theair coverage araa is limited. The skip zone, of the
area where the signals can't be received, begins just
beyond the reach of the groundwave signals and ends
where the lirst skywave signals retum 1o Earth,

ted frequencies is called the Doppler shift or Doppiler
frequency. I can be considered equivalent 1o the AF
quantity discussed earlier, as it indicates the dilerence
botwoen the received frequancy and the nominal fre-
quancy of the camier. Therafore, if we can measura the
Coppler shift, we can determine the recened accuracy
of WWVIH. This measuremeant capability is now avail-
able through the afforts of the Ham Radio Scienca
Citizan Investigation (HamSCl; www. hamsci.org),
which advances scientific reseanch through amateur
radio activities, [Thair goal is mone ambitious than
simply measuring WWWIH: they are building a space
waather natwork to monitor how solar activity affocts
Earth's atmosphere, including its impact on telacom-
munication and elecirical uiiliies. This project is also
discussed in the August 2021 issue, in “Ham Radio
Creates a Planat-Sized Space Weather Sensor Net-
work” by Kristina Collins, KDBOXT; David Kazdan,
ADEY, and Nathaniel A. Frissel, W2ZNAF, WWV/H are
ideal space weather beacons because they transmit
signals of known accuracy on multiple frequencies in

March 2023 385
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the HIF spectrum. Measunng WWWH Trom numerous
locations allows HamS01 o collect vast amounts of
ionosphoric data, which is a foat that wouldn't be pos-
sible without radio amatour participation.

Evien sa, HamSGs mitial eflons 1o measure WWWH
via amateur stations had some shortcomings. One
problem was that every station needed a frequency
referance more accurate than the received WWWH
signals. Otherwise, the maasurements would detar-
mine only the inaccuracy of the receiver's local oscilla-
tor# Another prablem was that amateurs who continu-
ously measured WWWH with their regular fig couldn't
pursus oiher ham acthities; a separate dedicated
recenver was needed

Both problems were solved by the development of the
low-cost Grape 1 Personal Space Weaather Station
(PSWS) The Grape 1 PSWS can be viewed al www,
arml.org/gst-in-depth, and it consists of three main
components: a WWWH receiver and antenna, a GPS
disciplined oscillator (GPSD0), and an instrument con-
troller. The recenver, a simple heterodyne unit designed
for this application, allows selection of either 2.5, &, or
10 MHz. The GPSDO, a Leo Bodnar Mini Precision
GPS Reference Clock, provides the: local escillator
signal lor the receiver and includes a phase-locked
loop (FLL) that is set 1 kHZ baelow the incoming camier
frequency. The PLL output is mied with WWW/H, pro-
ducing a 1 kHz frequency that is used to measure the
Doppler shift. The GPSDO ensures that atomic clock
accuracy is present at the recaiving sites because its
signals are referenced to the time scale of the LIS Naval
Obseratory, UTC{USNO), which is a national standard
of ime and frequency equivalent io UTC{NIST). The
instrument controller is a Haspberry H1 4 Modal B that
runs a modified version of o in iregquency analysis
moda. The measurameant data stored every second
includes the time of day, the signal ampiitude, and the
Doppler frequency (with 1 mHz resolution).s

The HamSCl resaarchers are mainly imerasted in
studying events such as traveling icnosphenc distur-
bances (TID=). These are caused by vanations in the
electron density of the ionosphere, so skywave recep-
tion ks of primary interest. Figure 3 graphes the Doppler
frequency of the 10 MHz WWV signal, as measured for
72 hours at W2NAF in Pennsylvania, boated 2 466
kilomeaters Irom the transmitler. Al this distance, the
10 MHz signals wena nol always recevable, and read-
ings whera the signal ampitude was less than 5 my
were discarded. The Doppler frequency peaks and
changas direction around sunrise and sunset. The
peak-to-peak varniation is about +1.5 Hz, but the

3 March 2023
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Figure 3 — The Doppler frequency shift of 10 MHz WA sky-

wave signals, as measured for 72 howrs from Pennsyhanis, at a
distance of 2,465 kllormeters from the transmitter.
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Figure 4 — The Dopgl uenay shift of & MHz WA grownd-
waEvE signals, as maasureh::le?or M{mrs from Colorado, at a
distance of 14 kilometers from the transmitier.

Doppler requency is usually less than 1 He, with
the average close o 0 Hz

The accuracy of the skywave data in Figure 3 is more
than adequale lor ham radio applcations, but betler
accuracy can be obtained wvia groundwave recepion,
This was demonstrated by measuring the 5 MHz signal
for 72 hours from station WEDAS in Colorado, locatod
just 14 kilometars from the transmitter (see Figure 4).8
For comparison, the groundwave data were graphad
with the same +1.5 Hz scale used for the skywave data.
But here, the Doppler frequency raraly excaads 0.5 Hz,
with no discemible varation at sunrise or sunset
because the lonosphene was nol iInvalved,

To datermine the accuracy limits, the frequency stability
of 10 amaleur stations was compuled using 72 hours of

Reprinted with permission; copyright ARRL.
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Figure 5 — The recaived frequency stability of VWA, measured
3t nine sites receiing wawe and 2t one site receiving ground
wave. The frequency stabdity of the reference GPED0 is also
showm.

data and by measuring the Doppler frequency evary
second. The 10 stations include the two shown in
Figures 2 and 4, plus eight additional stations that
received 10 MHz skywave signals.” The results are
featured in Figure 5, with stability estimates provided
outl o penads of 32,768 seconds (about 9.1 hours), The
nne statons recenng the 10 MHz sky wave produced
remarkably similar results, with stabiities ranging from
about five o eight parns in 10 for 1-second peariods.
Avaraging for pericds of 1 hour or longar made the
stability worse, increasing to a fow parts in 108, Averag-
ing for 24 hours would partially cancal the sunnse/
sunset effect and likely mprove thosa resulis, In con-
trasl, the stability of the groundwave data continuoushy
averaged down, reaching about 1 = 10~ afier a few
hours for an accuracy limit of less than 1 mHz. To prove
that the reference oscillator was not the limiting mea-
suremeant factor, we measurad the stability of a Leo
Bodnar GPSDO via direct comparnson to UTCINIST) in
Boulder. Thosa results show that the GPSDO was at
lesast a factor of 10 more stable at all averaging penods
than the groundwave maasuremeants, thus contrbuting
no signiicant measurement uncerainty.

Summary

The standard frequency broadcasts of WWVWH began
a cantury ago and remain essontial today, sarving both
as calibration refaerences and space weather beacons.
Thee frequency accuracy of the transmitted WWAWH
signals is less than one part in 105, The frequency
accuracy of the recaived signaks, limited by their stabil-
ity ower the measurement nierval, ranges from a lew
parts in 109 lor sky wave 1o about one part in 10" for
ground wave.

Reprinted with permission; copyright ARRL.
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Dan Wiley, WaAZI

After receiving my Technician-class license in 2021,

| soon realized that an antanna would be the most
important station componeant 1o consider for effective
operations from my small backyard.,

| staned by making a list of performance requine-
ments and practical considerations Tor the design.

| wanted to hawve reasonable DX performance on the
CW and digital portions of the 80-, 40-, and 20-metar
bands at low power (below 20 W). | also wanied it 1o
b low cost and ightweight, be easy to assemble and
disassemible, only require a few alterations 10 my
property, and have minimal grounding requirements
and visual impact (see Figure 1).

The Vertical End-Fed Idea

| scourad the web for compact mulii-band anenna
dasigns that can operate down 1o 80 meters. |
came across a popular sloped inverted-L design
by Steve Nichols, GEKYA, thal | thought might ba a
good starting point. On GEK YA's Amatewr Radio
Blog, Steve wrote an article titled “A shortenad rmiulti-
band End-Fed Hall Wave (EFHW) antenna for
BO10m™ (hpsfiglkya.blogspot.comf2017/01/a-
shortensd-multi-band -end-fed-half himil). His
design includes a loading coil near the Tar end of
the antenna © accommodate B0-meter oparation.

My idea was to adapt his design to ba vertical. This
would allow the takeoff angle 1o be kower for im-
proved DX operation and woulkd meeat my space and
aasthatic requiremeants. The high impedance of a
resonant end-fed antenna meets my minimal ground-
g requiremant, as a 12-fool counterpoisa is all that's
requirad. | started modaling the antenna with EZNEC
www arnec.com) o work out the dimensions. After
a number of ilerations, | converged on an overall
antenna length of 75.6 feet, which informed my
choice for a mast later on. The oniginal GEKYA load-
ing coil value of 110 pH proved o be a good comipno-
mise of overall length, impedance, and bandwidth for
BO-meater operation.

| found that the Spiderbeam 18-meter (B0-foot) ele-
scoping fiberglass mast (www. spiderbeam. us/
product_info.php?info=p232 Spiderbaam%:20
18m%20fiberglass¥:20pole.itml) best met my
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A Multi-Band End-Fed Antenna

My adventure in
antenna design
and tuning.

Figure 1 — Thea vizw of the antenna from my front yard. The

narraw, black, single-mast dasign is unabtrusive. So far, no neigh-
bors hawve complained. The tiny black blob near the fop of the mast
i5 the leading cail.

requirements for length, cost, weight, ease of assem-

bly, and assthetics. Some additional parts that |

necded includad:

1 A A50-foot spool of #18 AWG braided bare copper
wire,

2 A loading coil form. | purchased a 1.5 x 12-inch
sink tailpiece from ACE Hardware (llem numiber
42233092,

320 AWG loading coll magnet wire (36 leet).

4 Haat shrink for the loading coil that was 7 inchas
long and had an inside diameter of 2 inchas,
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& Figure 2 — On the ef, the loading codis
shown uncoversd, and the night mage shows i
coversd with heat shrink

| 3 3 — A closeup wiew of the loading cod is
on the left, and the right image shows it installed
ol the mast.

The Loading Coil Assembly

| made the 110 pH keading coll by close-winding 83
turns of #2220 AWG magnet wire arcurd a plastic sink
drain tailpiece that was 1.5 inches in diameater and

5 inches long. | drilled holes near the ends of tha
Tube o hokd the windings in place and o provide
strain refief. After checking the inductance with an
LCR meter, | coverad the coll with heat shrnk o pro-
tect it from the elements. | then lilled the wine holes
from inside the tube with epoxy 0 keep out moisture
(see Figure 2. When installed, the mast runs through
the wbe, and the coil is secured o the mast with zip
ties (see Figure 3).

Mounting the Mast

The mast mist be mounted and guyed salely and
sacursty. | mounted my mast o the comer eaves of
my house, about 8 feet above the ground, using hwo
0.375-inch eye bolis, a 0.5-inch crossholl, washers,
and nuts {(seo Figure 4). The baso of the mast is held

in place by a heavy siack of concrete patio bricks. Flgure 4 — YWhat the mast kool like once it's mounted 1o the
The antenna wire s zip-tied 1o the mast above the eawes. Mot the stack of heavy patio bricks holding the mas:in
place
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eaves and shopaed diagonally down o my window,
wihere it's led through and connecled 10 my ankenna-
matching network (see Figure 5).

Impedance Matching

| used a homebrew L network with a tapped inductor
and a vanable capacitor 1o impedance-match tha
antenna to 50 2 (see Figure 6). The schematic can
e seen in Figure 7.

Tuning the Length

Tuming the antenna involves altemately adjusting
the length of the short wire betwean the loading ool
and the top of the mast for resonance at 80 melers,
and tha long wire betweaan the impedance-match-
ing network and the loading coil for resonance at
A0 meders. The end resull s masxamum resesive
impedance and minimuwm reactance at 80 and

40 meders.

| used a HigEypert antenna anatyzer with a dual
banana adapter conneciad 10 the antenna wire and a
12-foot counterpoise o measure the antenna imped-
ance directly. Whean using this method, it's important
1o have the anlenna wire connected 10 a bleeder
resistor, or temporarnily o ground, 1o discharge any
static electricity prior o connecting the antznna o the
antenna analy2er. Otherwise, the analyzer can be
damaged by electrostatic dizcharge (ESDY, as | once
discoverad the hard way.

Tuming the length is a tedious process. | had to col-
lapse most of the elescoping sections of the mast
avary timea | needed 10 adjust the short wire length at
the top. Reaching resonance on both bands required
several neratons, bul this 1S a necessary step Tor
achioving optimal parformance.

Testing the Antenna

The measurad impadancas of the antenna range
from 2.2 1o 5.9 kL at resonance. The SWH plots for
the 40- and 20-meater bands are fairly flat, with an
SWR of 1.5 or less at each end of the CW and digital
portions of each band. The 80-mater 21 SWH band-
width s about 40 kHz wide, dus to shortaning the
antenna with a loading coll. This maans the matching
natwork neads 10 be readjustad if the transmit fre-
quency is changed significantly.

Oin-air testing met or excesded my axpactations on
all bands. From my southem California location
(D04}, | am repeatedly able 10 reach the Neumayer
Station [, DPBGVN, in Amtarctica on WSPR with
only 5 W, Afier 5 months of FT8 operation, 've
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reached a DXCC count of 90, including a contact
with Justin Fumer, ZSEKT, in South Africa, which is
rvar oy antpode, On-air test results and additional
details can be found on the QST in Depth web page
www.arrl.orgfgst-in-depth).

m of mast RO Wike y0E

b =75 oo of %18 AWUS wirz fram
laaring ool 1o tag of mast

B Loaing cau

;\\ =54 foal ol #15 WG wire

(ol of hoth kogs) fram Inading ool
to antenna match

/.

N

15-meter (50 feat) II\-
‘Spidarbaam mast

N

7

Figuime 5 — A diagram of my antenna. Your wire lengths may
wary, depending on the geometry and the proximity to struciures
when tuned to resonance. The lengths showmn hers ars a reason-
able starting podnt.

CrinlAmod e
WIre

|
i

Figure & — My homebrew L network for impedance-matching
the antenna.
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Z-inch dismeter, 2.3-mch-lang,
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1.E-imch dlameter, 5 Inches lang, clese-wound
PWC tubing form, Inductance = 110 gH

Loadieg cal
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15— 3ES pF \
12 feef 218 wire
-
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anisnna connections. A gas discharge wbe is usad

Final Comments

As a newly licensed ham, | couldn't have asked for a
more educational project. The procass of dasigning,
modaling, constructing, and testing this antenna
imvolved leaming about antenna theory and model-
ing, impadance matching, antenna analyzers, con-
struction technigues, solar weather, radio propaga-
tion, the Reverse Beacon Metwork, FT8, and WSPR.
This antenna design met all of my onginal design
goals, and it's been quite satisfying to see it perform
wall on 80, 40, and 20 meaters.

#ﬂ:‘"" ophcations. Vo |

= Fichard L. Quick, W4RG, bullds &
hortzontally polarized manguiar VHF

oop.

m|n Nils essay seres, Enc Michols,
KL7AL eplains nisers.

HEran A Callanan, ADZBEA, and e
min “Hisan" Zhang. KODZTAL combing
anificial Ineilgencs and maching
lzarming In 3 Dot at ranscribes
neand audo Ino Text,

B Lynn Hansaen, KUFC, reveals a
unique mathod of ConSIUCcHng cus-
T Tront panels.

m Sove Gears, KASBUW, uses a
IICTOCONIRobeEr 1o Dulkd 2 CW audo
Mieer,

QEX, a forum fior the free exchange of

Ideas among communicatons expar-

meaniers, & aedined by Kazimilerz “Kalr

Shwilak, KEAPT (ksiwlak @an.orng).

All ARRL members can now enjoy
the anline edilion of QEX ax a
member benefit. Coming up in the
January/February 2023 and future
GEX issues are articles and techni-
cal notes on o range of amateur
radio topics. These are ot the fop of
the gueue.

= Steven Davidson, K3FZT, designs
and bulkis a Radio Message Server
WIRIInK Garewsy,

= Peler DeNaeel, AETPD, estmales ol
fracted flalds Insice a bullding near a
WIndow.
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Figure T — lmummmcmm metching network, lightning and ESD protection, counterpoisa, and
for ightning protection, and a 1 MO resisior blseds ofl slatic chamges.

See QST in Depth for More!
Visit www.arrl.org/qst-in-depth for the following
supplementary

v On-air test results
v Antenna and siaton improvemsants

Dian Wiley, WaAZ], worked a5 an clectronic

200, anl his Arncteur Extra-class Boensa in

) ) ery':lm?
| wish to thank my good friend and meanior Anthomy
Falino, WHNEC, for his help and support, and for For updales to this article
urging me to write this article. soe the QST Feedback page VOTE
H mmmm I i drpiacd i BT b, Sl o ol il
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materials and updates:

enginee Sor 49 yoars,
proce=sing and vidoo wiMMJ:ﬂ
. He is now retived. Hie: received hiss Technician

wrara. arrlorg icover-pingua -paoll

and Is published bimonthiy. The prined
adidon annual subscripion rame (sh
ISsUES per year) for members and
non-Mmemoers in he LS s $29. Frst
class dalivary In e LS ks avallabio

A1 an annual rate of $40. For Inema-
Honal subscribars, Incheding hoss in
Canada and Medon, QEX can be deliv-
ored by airmall for $36 annuaily; see
WWWL AL OMAgex.

Would you ke w write for QEX7T We
pay S50 per published page for Tull ani
clas and QEX Technical Moes. Ged
miore Informanon and an Author Gukde
Al WWW.AITL ongfgex-author-guide. It
YOU prefer postal mall, send a busl-
ness-size seil-agdressed, samped
(LS pOSTAQE) snvelopa 1: QEX Aunor
Gulde, c/o Maty Welnberg, ARRL, 225
Maln 51, Newingion, CT 08111
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MEMBERSHIP APPLICATION
EPARA

Eastern Pennsylvania Amateur Radio Association
Address: PO Box 521, Sciota, PA 18354

. IN SEARCH OF
Email: N3|5@qsl.net B L MATEUR RADID
Website: www.gsl.net/n3is LA
Date:
MName: Callsign

License: MNowvice Technician General Advanced Extra

Address:

City: State: Zip:

Home Phone:

Cell Phone:

Email:

* Note: We do not publicize your phone or email informatian.

ARRL Member: Skywarn Spotter: ARES/RACES Member: VE:
Interests:

Dx Contest CW QRP Digital Modes Antigue Radio Equipment
Building Antennas Electronic Repairs Elmering Kit Building EmComm:
Others:

How did you get interested in Ham Radio?

Please list any relevant qualifications or assets you have or are willing to share/contribute to the club.

Use reverse side if needed:

Sponsored or Reviewed by: Callsign:

Membership Rates,

Membership: $20.00 peryear  Spouse: $10.00 per year
Full time Student: $15.00 per year  Senior:(Over 62 years of Age): $15.00 per year
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