VOL. 7, NUMBER 2 THE OFFICIAL NEWSLETTER OF THE EASTERN PENNSYLVANIA AMATEUR RADIO ASSOCIATION FEBRUARY 2023 '

NEXT CLUB MEETING: FEBRUARY 9TH
Monroe County Public Safety Center, 100 Gypsum Rd 8troudsburg, PA 18360

W3
elcome to the EPARA Beacon! This newsletter is published monthly and is the g
Wofﬁcial newsletter of the Eastern Pennsylvania Amateur Radio Association. EPARA ;
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 artfor hams and non-hams alike. EPARA supports
Monroe County ARES/RACES in their mission of providing emergency communications |

for served agencies in Monroe Countﬁl. Feel free to join us at one of our meetings or
ub

operating events duringtheyear. Thec 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/854633460312pwd=bU1KcVZ0aVZiVEUvdjRsUXINNHZkZz0
Meeting ID: 854 6334 6031 Password: 244632

/

Comet 2022 E3 (ZTF)

Photo taken 1/29/2023
Nikon D800 Fi1 105mm 6400ASA 40 images stacked 5sec exposure
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https://us02web.zoom.us/j/85463346031?pwd=bU1KcVZ0aVZiVEUvdjRsUXlNNHZkZz09

Not much has happened since I spoke to you last month, this is the slow time
of the year for our group. I've been busy with work and family obligations
again so I haven’t had much time for amateur radio. I did find time to inspect the
antenna at the 911 center and I did find some issues. The feed-line was damaged ||
during one of the high wind events recently so we will need to replace the coax |-

| from the rear of the building to the antenna. We will discuss this at the meeting |}
| to form a team and set a date for the coax replacement.

The HF bands have been open quite a bit lately so take advantage of the enhanced
propagation and get on the air! We are entering the peak of the solar cycle so now [
| is the time to go for your DXCC and worked all states. Band openings on 20, 15, G
10 and 6 meters are great for this so go ahead and get on the air.
Our next meeting will be on February 9th ,hope to see you then. 73

Chris, AJ3C

P.S. Remember that the 2023 dues are now due

CONTACT INFORMATION By

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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Vice President
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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 coming due next month. Contact
Scott KC3IAO via his email: KC3IAO@
hobbyguild.com and you can send him a check
or pay via PayPal.

Rep. Bill Johnson Introduces Bill to
Eliminate Private Land Use Restrictions
on Amateur Radio

Congressman Bill Johnson (OH-6) introduced
a bill in the U.S. House of Representatives
(H.R.9670) on Thursday, December 22, 2022,
to eliminate private land use restrictions that
prohibit, restrict, or impair the ability of an
Amateur Radio Operator from operating and
installing amateur station antennas on property
subject to the control of the Amateur Radio
Operator.

More Amateur Radio Astronauts Head
for the International Space Station

Three of the four new astronauts on February’s
planned launch of the SpaceX Crew-6 mission
to the International Space Station (ISS) are
amateur radio operators.

The four crew members that comprise the
SpaceX Crew-6 mission pose for a photo during
a training session on the crew access arm at
‘ the Kennedy Space Center’s Launch Pad 39A

" lin Florida. From left are, Mission Specialist

Andrey Fedyaev, Pilot Warren “Woody” Hoburg,
Mission Specialist Sultan Al Nedayi, and
Commander Stephen Bowen. Photo Courtesy of
SpaceX.

Pilot Warren “Woody” Hoburg, KB3HTZ;
Commander Stephen Bowen, KI5BKB, and
Mission Specialist Sultan Al Neyadi, KI5VTV,
will join Mission Specialist Andrey Fedyaev
on board the SpaceX Dragon spacecraft,
Endeavour.

The spacecraft will be atop a Falcon 9 rocket
and, while a launch date has not been selected,
the earliest date would be mid-February 2023.

All crew members have learned about Amateur
Radio on the International Space Station
(ARISS), received guidance on studying and
testing, and learned how to operate the ARISS
radios and the basics of on-the-air protocol
from ARISS team members at NASA’s Johnson
Space Center.

The crew will be able to participate in ARISS,
using the ham radio station on the ISS to contact
schools and other educational institutions.

ARISS is a cooperative venture of international
amateur radio societies and the space agencies
that support the ISS. In the US, participating
organizations include NASA, the ISS National
Lab, ARRL The National Association for
Amateur Radio®, and AMSAT.

| 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

not a hobby.

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.

February 2023
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EPARA Membership Meeting Minutes
January 12th 2023

General Membership Meeting 7:30FPm

Open meeting:

Meeting called to order at 7:30 pm on Janmary 12% 2023 by Chris AJ3C

Declaration of Quorum.
Total attending 25, Present at 911Center 21. Present on Zoom 4. Visitors present 5

Pledge of Allegiance / Moment of silence:

Membership Meeting — Minutes Nowv 12 2022
Secretary - W3IKCEF:

Meeting minmtes for Nov 12% 2022 were posted on the EPARA website. Chris — AJ3C asked members if they

had seen and read the minates from our previons meeting. He then asked if there were any questions or '-"-‘

objections to the minutes as they were presented. With no objections. Chris asked for a motion to accept the
nunutes as presented:

Motion to accept minutes as read: By Futh Ann — WOFBO 22 by Bob-W3ABMM  Motion Passed

Treasurers report:

Treasurers report: For November 2022 EPARA Club Meeting.
Read by Scott — KC3LAOQ

Bank Account Statement Opening Balance 11730022 statement.): S4635.46
Income:

Deposit 11/15/22: Dues $35 (KB3VSQ & KC3UTB)

Deposit 12/13/22  50/50 $35

Transfer from PayPal Account $447 58

Iaterest $0.40
Expenses: None
Closing Balance: 12/30/22 $5153.44
Our PayPal Account: 11/30/22 statement — Opening balance 5447.58

Transfer to checking account $447.58
Income: Dues $35 (EC3PPB & WOROY)
Denation $1.00

Fees: %1.68

Balance: %3432

Maotion te accept by Brad — KF6FOB Seconded by AL-KBZOVE  Motion Passed

February 2023 East Pennsylvania Amateur Radio Association Page 5
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Reports of officers and committes’s:

Bill ABIME — Program Committee

Chris -AJ3C stated that those interested in giving a presentation. please contact him or Bill - AB3IME.

Charlie KB3JUF — ARES/RACES:

Charlie reiterated that all involved in ARES need to be motivated. Malke sure you 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 MNight ARES MNet.
Charlie also menticned we are in the recroitment stage. We are looking for volunteers to increase "nn.._l
membership in our ARES group.
Charl 1550 COIN
570-534-1818

Ruoith Ann, WOFBO — PTIO:

said the 5t Patrick’s Day Parade was coming in March 2023 and would like to get the club involved. She
thought it would be a great opportunity if we could come up with some sort of live float design, showing what
Amatenr Radio is all about.

Chris AJ3C — Instruction and Training:

VE sessions have started again on the 4® Friday each month at 6:00pm_ General License class will begin in
March Dates will be announced as scon as I confirm with the 911 center.

Then, starting in the Spring, Chris mentioned we will hold a class for Technicians.
Chriz AJIC — Wehsite:

Chris said the clob’s website update is complete. It has been stream lined to reduce the resources needed on
the free website server provided by QSLNET

Bob WIBMM — Social Media:

Bob said, “please like the site™. Chris said, as always, share material with Bob for the club's varions social
media acconnts.

He mentioned that the ARRT. has very good matenial on their Facebook account, which is beneficial to all.

February 2023 East Pennsylvania Amateur Radio Association Page 6
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AL KBIOVE: Membership:
AT zaid we are currently at 72 members.

Eric N35WE — Newsletter:

Eric was absent at tonight’s meeting. but wanted us to know that everything 1s well with the newsletter. Keep
sharing content with him He plans to have audio links and additional pages in the next addition

Sat-Com / EME Group:

Bob — W3BMM, said both antenna’s are being modified for storage and will soon be put away.
01d business:

EPARA Christmas Dinner:

O annual Christmias dinner was well attended and all had a great time

Annual Santa Net: o

We had to cancel the Santa Net doe to repeater 13sues

Radio Room Rig Upgrade:

We have received a donation offer for a Yaesu FTdx10 and an Ieom IC9700. Chris said he would follow J
up and see if the offer is still available. This will be a great addition to the radio room and save the club a 5
lot of money.

Any other old business:

New business:

Use of Big Pocono:

We have confirmed use of Big Pocono State Park for Field Day (June 23, 24, 25) and Elmer/Antenna
weekend (July 29 and 30)

Any Other New Business
4H Club:

Pete gave an update on the 4H club and told vus it is mn the University of Pennsylvama and there is a field
office in Stroudsburg. The woman in charge will meet with him after the new yvear. He plans to contact the
university and see if they offer any classes pertamning to Amatenr Radio. Once he has more information he
will get back to us and keep the clubs informed.

VotesNew Members:

PeteK3PNC (Extra) He would like to join our club and has already paid his duoes.

Vote was unanimous - approved.

February 2023 East Pennsylvania Amateur Radio Association Page 7
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Announcements:

Chub dues for 2023 are now due_ If you would like to pay your 2023 EPARA dues using PayPal, please email Scott
and Include yvour Call Sign, Mame, and Age. Scott will send vou a PayPal Invoice you can use to pay yvour dues.

KC31A0@hobbypuild.com
Alex -KD2FTA announced our latest $0m SSTV Net on the 1 and 3™ Thursday of the month Tt starts at

1930, Check in on 147.045 repeater, then head to 3.847 fo transmit and recerve. Deon't forget to download
the MMSSTV software.

Anv Additonal Announcements

Tonight’s 50/50 Raffle: $80.00. Won by Chris-AJ3C

Adjournment. ..

Meeting was adjourned at 2030:

Motion to close by Ruth Ann - WO9FBO 2™ by Ed— KC30LB  Motion Passed. '

Secretary Al ey =

Kevin Forvest AT - ey -

W3KCF l (‘
yIE'IT'S ON

| ; THANI{ A
OUR TAIBLE . TRUCI{ER

3\

o THANK/AT
IN FEACE VETERAN
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- TEST YOUR KNOWLEDGEY

What happens if a signal is applied to the secondary winding of a 4:1 voltage step-down transformer
instead of the primary winding?

A. The output voltage is multiplied by 4

B. The output voltage is divided by 4

C. Additional resistance must be added in series with the primary to prevent overload

i D. Additional resistance must be added in parallel with the secondary to prevent overload

Last months answer was A. When you install a system of radial wires at the base of a ground-mounted

vertical antenna, current flows into the radials instead of into the soil. You can improve an antenna’s
efficiency by reducing losses from resistance and soil resistance can be significant.

What is Digital Mobile Radio (DMR)?

DIV R

DIGITAL MOBILE RADIO
I I

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!

February 2023 East Pennsylvania Amateur Radio Association Page 9




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 f r e
g 3 P 1m
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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.

February 2023 East Pennsylvania Amateur Radio Association Page 11




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.

February 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/

0

A

W L BEdes B

=
—

T
.

February 2023 East Pennsylvania Amateur Radio Association




Greetings from the skies are once again cloudy land :)

This month is almost over - thank god. For some reason despite Eric, N3SWR

the fact I turned 60 two weeks ago, January and February just '

don’t resonate with me. Maybe it’s an electrical thing. Who knows. Pun intended haha

I'm patiently waiting for march - where the storms are wicked and gone in three days, Spring is just

weeks away and there seems to be light at the end of the proverbial tunnel. And my chicken are laying
¥ eggs again - hey maybe I could sell them for $18/dozen like in California!

Why A0 current passes

N I totally missed Winter Field Day this year. That took me be surprise through capaicitor,

as I was looking for “things” to fill up this newsletter. “Things” are DC

always good folks - so send me goodies please. And thanks to those = |

that do by the way! It sure helps...

Last on my list - I dove back into my other interests lately. Comet
nl_ E3 ZTF is/was visible for a very short time for me to take pictures.
The front page shows a what I managed to get by stacking 40 images
Ba taken over the weekend when the clouds parted sometime around 1am
Saturday morning. Software makes it possible to see what the eye
U“ cannot see in the heavens. There are a few possible days left to try for . : culen dowr
better pictures but that depends on mother nature. We will see... . = calm down

Cheers for now!
Eric
N3SWR

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
S ﬂ 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 o
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).
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Contest Corral February 2023 ®*°

Check for updates aond o downloodoble POF version online of weweearrl.org/contest-calendor. ‘
Rafar to the contest websites for full rules, scoring information, operating periods or fime limits, ond log submissian infarmation.

Sinri - Finish
Contest Marma Sponscr's Website
pn 2000 135 L e B | are | WOWWLUAOBSOE, COMIBOM- FLibs ..-,.H"P_
3 :
2_ i
V2 ]
5 f:wF'ﬂD-p HE-{!:-'-'TM'.-WSF'G
4 0000 (5 2358 (28 E&Dlrﬂumwwﬂbm. Pn Hnma-.mhrw 0. SPC e lgn-nn.ang
4 [0600 [4 [t800 (1828 | Ewefsia HF Chasmponship CWPh | RS{T) G-char grid Souien W Brasia-conlesd, com
4 1200 (& |00 (3528, |FlhCup G G | RST, sanal v, Slbeurc. a0, fr
144 |
4 11200 |5 (3359 (3528 | Maxoo ATTY Ingmasonsl Contest | D {RST, XE stifg of Sonal v iy e, ma
4 |100 [4 (2289 [18.28 | Minnesota OS50 Party CW Ph Dig | Name, MN county or SPC werw wlian.orgimngperudes
4 |00 [4 (2385 (1528 | FYBO Winky ORP Sponl CW Ph [ig| RS(T), SPC, nama, powr, lomparsirn | afzonascqrpions apps-1andi.com
4 1600 |5 2355 [18-28 | Bessh Columbia OS50 Pasty CW Ph | RS{T), BC disirict of SPC wanw.ortadxec. orgibegp, nales.himl
4 [1800 |5 [1900 |1L8-28 Eumnmmmw CW Ph HEFI}Ememg:mmITL.:um v pudx-conlesl comirules |
2N |6 (0300 |3 534 Norh A ) Spoint, CW LW gour cill, soial name SPC | nepweb.comrSpdinl-Rules.pdf ]
6 |163) |6 1728 (36T C'I".1'||'||'I:mem.ll:.hm‘ﬂ| CW |B5T, :-Er:al memorial-okwe.cx
6 2000 |6 |230 |35 FASGE Rien Ciub Chasmgesnehip, S58 | Ph | RS, saral wani.regbec.orgihl
7 |0200 |7 |04D0 |35-20 | AFS Spavian Spont oW | ST, SPC, power asmqrp blogspot com
B |13 |6 |0330 |35-W  |NACCC CW Sprnt oN | AT, SPT, mie o power nages.inte
11 |0000 |12 |2358 [3528 | OO WY FITY WIPK Gonest Dig | ST, saral WWW.CONpErty comitules him
11 {1900 |11 [1300 (714  [AssPachcSpengSpeet OW  [CW  |PST, senal Jste.ceglapsprintiaprute tet
1 {1200 12 [1200 (18 | KC.J Topband Cantest CW___|FST, JA proleciure or dsticicode | wwwikc-tw.com
M _[1200 [12 1200 (1828 _|Duteh PACC Coetest CW PN __|AS(T), PA province o seral _ pacc.veroan |
i1 | 1200 |12 |2359 |1.6-26,50 | SKLL Weekand Sprntaihon 16N [ RET, SPC. name, mbr of one’ wwrw.KEC com ;
11 [1400 |13 [0200 |Ad, emcepl | YLL YL-OM Conest CW P Lig | sanal, RS{T), SPC g wRyl-0m-con e
W _[1500 |12 (1500 (1898 | OWESS GOS0 Party P RS ERCmbelian) | wwwemissneUFaceiifigsopasty.pho
11 (1600 |01 (1000 |3.5-28 | FISTS Selwday Sonnl (w7 | AST, SPC. mbr of 0" fistena. argioperating Mmisspeints |
11 |1800 |11 2300 |18 R5GE 1.8 MHz Contesl G RS, senal, LIK destng] code of L) W, TBGEGC, DrgT .
[T 11300 |12 |700 |3.5.7 Eaian HE Conlest CWPn _ RSThsene | sl hoa
13 J0M00 |83 j02se |3.5-04 200G Winker (50 Pasty [ |RST, 5P v, colorndogrpeiub, crg
13 00 (83 (0300 (1858 |4 Skades GRP Group Second CWPh [RS(T), SPC, mbr or power v, S Com
13§15 17 | 2385 Al mocwpl | ARAL Sche Faldn il LAY P Dhg | RS o AT R Wy arr.orng/schoacd-chub-noundup |
| GOA0ITIZ) |
T 83 (93 (1728 (38T TG Mamanal (MNC) oW {RST, senal memoriak-ok wecz
T4 0000 {54 (2389|187 POCKS 070 Club Vakerting Spant | Dig | Mame, Oblar YL, SPC v, podes{Tl com |
5 (1700 |15 |2i00 |12G VHF-UIMF FT8 Acthity Gontosl i [4.char grid squarn worw Bactivity sufindex phplen |
151900 |18 (2030 |35 AGCW Semi-Audomalic Kiry Ewening [CW [BST, saral, 2-diq v 18 u:ddb,.g m:rg:'d-u.ﬁbmhthh.ﬂ
15 (2000 |15 [2130_ |35 RSGH Bjm Club Championship, Clata | Dig RST, seril v rsghec.orgihl
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Al dates and mes refer o UTC and may be diffenent from calendar dakes in North America. Contesis ana nod conducted on the 60-, 30-, 17-, o
12-miter bands. Mbr = Membesship numbes. Serial = Sequenttal nuember of the contact. SPC = Stata, Province, DXCT Entity, XE = bexican slale.
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Q5T 2 months pior [o the month of the contest. ARRL gratefidy acknowladpes the suppord of Bruce Hom, WATENM, in providing e sendca.
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12/05/2022 | 75/75 Contest Celebrating Our 75th
Anniversary

Dec 5-Feb 18, 0000Z-2359Z, member call, Various
towns and locations. Quarter Century Wireless
Association (QCWA). Phone/CW only on 6, 10,
15, 20, 40, 80, and 160 meters. Certificate. request ,
certificate at, website. QCWA members contact 75
QCWA members in 75 days. Call “CQ QCWA”. This
is an operating event. www.qcwa.org/1-worked-75-
75-members-contest.htm

02/01/2023 | 74th Anniversary of Merci Train
Boxcar

Feb 1-Feb 28,0000Z-0000Z, NV7AL, Las Vegas, NV.

.| American Legion Paradise Post 149 and 40&8 Voiture

306. 7.074 7.250 14.074 14.250. QSL. Robert Bencsko
- AD7], 2548 Fort Lauderdale Drive, Las Vegas, NV
89156. This special event station is set up to raise
awareness of the 40&8 “MERCI Train Boxcar” 74th
Anniversary Watch for us on DX Summit QSL with
SASE to AD7] https://www.qrz.com/db/NV7AL
02/01/2023 | JY1 Memorial Special Event

Feb 1-Feb 28, 0000Z-2359Z, N9SES, Lake Station,
IN. ArabQrz.com. 14.025 14.076 14.250 21.025. QSL.
Ayman Azar NOSES, 2861 Decatur St, Lake Station,
IN 46405. Pse Email Comments Or Questions To
NOSES Ayman Azar admin@n9ses.com https://www.
arabqrz.com/jy

02/03/2023 | The Day the Music Died
Feb 3-Feb 5, 1800Z-2100Z, WOWND, Clear

| Lake, TA. North Iowa Amateur Radio Club. 10.136.

Certificate. Donald Johnson, 665 W. 6th St, Garner,

¥ IA 50438. https://thedaythemusicdied.wOwnd.net

02/06/2023 | Super Bowl 57 Special Event

Feb 6-Feb 14, 0001Z-0001Z, W7ASC, Phoenix, AZ.
CARL - Center for Amateur Radio Learning. 7.265
14.265 21.465 146.52. Certificate & QSL. W7ASC c/o:
Thomas Boza NE7X, 13609 N. 49th Place, Scottsdale,

del A7 85254-3505. eQSL via QRZ & LoTW Direct

i * US Mail with SASE for Certificate or QSL. CARL is

located in the Arizona Science Center, downtown

<| Phoenix AZ. https://www.qrz.com/db/w7asc

CW Fone

02/09/2023 | 60th Anniversary of the YLISSB

oty pletr "l

o

Confirming ou

0 8]

Feb 9-Feb 12, 13237-13237Z, K4ICA, Venetta, OR. [

YL International Single Sideband System. 14.332 |

14.240-14.340 7.230-7.260. QSL. John Ellis, W5PDW,
26231 Hufsmith Conroe Rd., Magnolia, TX 77354.
ylsystem.org

02/10/2023 | Smoky Mountain Amateur Radio Club |

75th Anniversary Celebration

Feb 10-Feb 14, 2100Z-0200Z, W4OLB, Maryville, [*

TN. SSM.A.R.C. Smoky Mountain Amateur Radio
Club . 14.250MHz SSB 7.220MHz SSB 14.030MHz

CW 7.030MHz CW. QSL. SM.AR.C c/o Paul j
, Maryville, TN 37803. &

Galentine, 103 Hatcher Ln.

The Smoky Mountain Amateur Radio Club will be [§
hosting a special event stations to celebrate 75 years iz

here in East Tennessee. W4OLB.ORG
02/11/2023 | 1st Ever Olivia Digital Mode Weekend
QSO Party, Valentine’s Day

Feb 11-Feb 13, 1400Z-0200Z, NW7US, Anytown.
Olivia Digital DXers Club. 14.071 7.071. Certificate.
Tomas Hood, PO Box 110, Fayetteville, OH 45118.
This is the FIRST ever weekend QSO party for Olivia.
OliviaDigitalMode.org

02/11/2023 | 2023 National Inventors’ Day

Feb 11, 1400Z-2000Z, N2I, Edison, NJ. New Jersey
Emergency Communications Team. 7.275 14.315.
Certificate. Via Email -, Link will be on the N2I, QRZ
Page. QSL Certificate via email; request link will be
posted on the N2I qrz.com information page. We will
operate from the Edison Center Museum in Edison,
NJ.....this is the exact location where Thomas Edison
and his team invented the Incandescent Light Bulb,
Phonograph, and the Carbon Microphone for Bells
Telephone system. This location is also a Parks On
The Air designated park - all QSOs will receive Parks
On The Air contact credit. nject.us

02/11/2023 | Commemorating first US Navy carrier
air strike in WW2

Feb 11, 1700Z-2359Z, NI6IW, San Diego, CA. USS
Midway Museum Ship. 14.320 7.250 14.070 PSK31
DSTAR on Papa system repeaters. QSL. USS Midway

February 2023
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Museum Ship COMEDTRA, 910 N Harbor Drive,
San Diego, CA 92101. www.qrz.com/db/ni6iw
02/14/2023 | GVARC Ladies Valentine Special Event

Feb 14, 1700Z-2200Z, WE7GYV, Sahuarita, AZ.
Green Valley Amateur Radio Club. 14.242. Certificate
& QSL. Tom Lang, 1085 W. El Toro Rd, Sahuarita,
AZ 85629. This event will be held at the Titan Missile
Museum Discone antenna. we7gvl@gmail.com

02/17/2023 | HL Hunley Commemoration and
Special Event

Feb 17-Feb 19, 1400Z-1900Z, N4HLH, Sullivans
Island, SC. Trident Amateur Radio Club. 7.262 14.262.
QSL. QSL Manager, N4HLH, P.O. Box 60732, North

.| Charleston, SC 29419. Check website for specific day

and times/frequencies. https://www.tridenthams.org/
hl-hunley

02/18/2023 | Ice Station WQOJH - Frozen Minnesota
Lake Portable

Feb 18-Feb 20, 1600Z-2300Z, WOJH, Stillwater, MN.
Stillwater (MN) Amateur Radio Association - SARA.

| 21.36014.2607.260 3.860. Certificate. Shel Mann, 1618
8| Pine St W, Stillwater, MN 55082. WOJH will operate

portable from a frozen lake in Washington County,
Minnesota (Grid Square EN34). In a meager attempt

| to drive away the remainder of Minnesota winter,

the Stillwater Amateur Radio Association will be
generating as much RF as possible over the President’s
Day long weekend. (Please help us!!) Certificates
will ONLY be sent via e-mail in PDF format. (Send
requests with standard QSL confirmation info to:

| IceStation2023@outlook.com). There is no need to

send a QSL card. Info: WOJH at www.QRZ.com &

| www.Radioham.org www.radioham.org

02/18/2023 | Thinking Day On The Air

Feb 18-Feb 19, 0000Z-2359Z, N4P, Lancaster, SC.
YCARS. 14.305 7.235 147.030 18.135. QSL. Vicki
Carnes, 1093 Outlaw Avenue, Lancaster, SC 29720.
Thinking Day on the Air. We'll be set up at a local

Rl s 8l park: Andrew Jackson State Park, Lancaster County,
i | SC. ycars.org

02/19/2023 | Worldwide Antarctic Program

Feb 19-Feb 26,0000Z-0000Z, K4C, McDonough, GA.
Worldwide Antarctic Program. 14.270 MHz 21.270

MHZ 28.470 MHZ 7.170 MHz. QSL. Robert Hines, [
K4MZU, 1978 Snapping Shoals Rd, McDonough, GA |

30252. Annual celebration for over 50+ years of US
amateur radio activity in Antarctica. www.qrz.com/
db/k4c

02/20/2023 | Engineer’s Week at WOCXX

Feb20-Feb24,1700Z-1900Z, WOCXX, Cedar Rapids, '
IA. Collins Amateur Radio Club. 3.970 14.263. QSL. [*

Engineer’s Week at WOCXX, 1110 Lyndhurst Dr.,
Hiawatha, IA 52233. Main operation will be over the

lunch hours (11:00AM Central to 1:00PM Central)

oy 1y " el s L
Confirming ou i
CW Fone QS0

TOUR

to coincide with engineers taking their lunch break. f&; f

wOcxx.kb4sby@gmail.com

02/20/2023 | George Washington’s Birthday
Feb 20-Feb 22, 1800Z-2359Z, WS7G, Moses
Lake, WA. Columbia Basin DX Club. 14.322/14.255
7.222/7.260 3.855/3.960. Certificate & QSL. Brian
Nielson, 11650 Road 1 SE, Moses Lake, WA 98837.
https://cbn.homestead.com/ws7g.html
02/22/2023 | Snowbird Field Day

Feb 22, 1500Z-2100Z, W7ASL, Mesa, AZ. Sunlife
Amateur Radio Club. 14.230, CW, FT'8, JS8Call; 7.200,
CW, FT8, JS8Call; DMR Talkgroup 31041. QSL. Tom
Goforth, 4324 East Dragoon Circle, Mesa, AZ 85206.
https://sunlifearc.org

02/25/2023 | 19th annual “Freeze Your Keys” winter
operating event

Feb 25, 1400Z-2200Z, WOEBB, Leavenworth,
KS. Kickapoo QRP Amateur Radio Club. 7.035
CW 7.240 SSB 14.058 CW 14.325 SSB. QSL. Gary
Auchard, 34058 167th Street, Leavenworth, KS 66048.
w0Omna74@gmail.com
02/25/2023 | Cascade Radio Club 75th Anniversary
of ARRL affilation.

Feb 25-Feb 26, 1600Z-0400Z, W7EK, Bothell, WA. &

Cascade Radio Club. 3.925 7.250 14.250 21.250. QSL.
Cascade Radio Club, 5505 189th St. SE, Bothell, WA
98012. www.cascaderadioclub.org

February 2023
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STANDARD COLOR CODE — RESI

Power Amp Triode #31 t
SR SR . § SR "
= This is a small directly heated power amplifier triode
developed for the use in battery operated receivers.
Such tubes are also often referred to as battery tubes.
.= The 31 shares the same pinout as most directly heated —

triodes which use the UX4 base. But it comes in a

much smaller bottle. The coke bottle shaped version

@ has the ST-12 size. This is the same size as the 27 for
, example. Being designed for battery operation means |

rather lowish plate voltage and more important very

low filament power. This required the development of

@ very efficient filaments. In the 31 the filament operates

-}

at 2V and only consumes a tiny 130mA. This translates

L tojust 260mW filament power. Compare this to other types which need more than an Ampere
‘% and run on higher voltage. The typical plate voltage for this triode is 135V and the maximum is i
\1.; at 180V. In typical operation it only draws 8 to 10mA. Of course not much power output can be IH'.:
w expected when only so little is put in. Still it can produce a whopping 375 milliwatts. Now that ...

w4 would be something to power hyper efficient horn speakers. » Bk
=il

[IT

P G Anybody out there who is man enough to join the bragging

contest of his audio buddies with that kind of power rating?
I am prepared to take the challenge to build a suitable power
amp around this tube. The rather highish plate resistance would
require an output transformer in the 15k impedance range for ::'
= single ended operation. Obviously it does not need a huge voltage

swing to drive it to its maximum power output, maybe the 30,
Ed £ g another directly heated battery tube would be just right for the '

job. But that will be another story maybe. What I have used it wse
«f

for was in a line preamplifier only and there it worked extremely wu siges
well as can be read in the previous post. I could also see this tube to work well in a headphone
amplifier or as driver for other small power triodes, like the 71A or even the 45. Many possible

—= uses for this little beauty! As was expected from it’s excellent performance in the preamp it has s
sy

exceptionally linear plate curves. Very typical of a directly heated triode. i
el
L
a7
Al T
||'rr e LT
v hege.
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K7RA Solar Update

Wow! Sunspot numbers up,
geomagnetic disturbances down. What
could be better? Okay, maybe Solar
Cycle 19, but that was 66 years ago and
by far the all time largest.

But this is now, we are in Solar Cycle
25, and this sunspot cycle is emerging
better than the consensus forecast. It
is predicted to peak about 30 months
from now in Summer 2025.

Solar cycles tend to ramp up faster than
they decline, so we look forward to great
HF propagation for years to come.

There were six new emerging sunspot
groups in our reporting week, January
5-11. The first two appeared January
5, the next on January 8, another on
January 9 two more January 10 and
still another on January 12, when the
sunspot number was 151.

Average daily sunspot number rose from 97 to 135.9, and average daily solar flux from 157.8 to 181.2,
compared to the previous seven days.

On Thursday, January 12 the noon solar flux was huge, 211.6, far above the 181.2 average for the
previous week.

Average daily planetary A index declined from 15.4 to 6.7, and middle latitude A index from 10.9 to
6.1.

Compare the solar numbers to last year. A year ago in Propagation Forecast Bulletin ARLP002 the
average daily sunspot number was only 42.4 (135.9 now) and average daily solar flux was 101.6 (181.2
now). 10 and 12 meters now have openings every day.

The solar flux prediction was revised dramatically upward between the Wednesday numbers in
Thursday’s ARRL Letter and the Thursday numbers in this bulletin, from 196 to 210 for January 13.

Predicted solar flux is 210 on January 13 and 14, then 208, 206 and 204 on January 15-17, 200 on
January 18-19, then 180, 160, 130 and 135 on January 20-23, 140 on January 24-26, 145 on January
27, then 155, 155 and 160 on January 28-30, 170 on January 31 through February 2, 175 and 180 on
February 3-4, 185 on February 5-6, then 180, 178 and 175 on February 7-9, 155 on February 10-12, 145
on February 13, 140 on February 14-16, 130 on February 17-18 and increasing to 160 by the end of the
month.Predicted planetary A index is 5, 10, and 8 on January 13-15, 5 on January 16-17, then 10, 8,
10 and 8 on January 18-21, 5 on January 2-24, then 8, 22, 12 and 8 on January 25-28, 5 on January
20-31, then 12 and 8 on February 1-2, 5 on February 3-5, then 10, 12 and 8 on February 6-8, 5 on
February 9-13, then 8, 15, 10 and 7 on February 14-17, and 5 on February 18-20.
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HAARP Thanks Amateur Radio Operators for Help with Latest Experiment
01/13/2023

P On Tuesday, December 27, 2022, the High-frequency Active Auroral Research Program (HAARP) conducted
T its latest ionospheric experiment of bouncing radio signals off an asteroid passing near Earth’s orbit (see the J
. I . g‘ ARRL News story from December 23, 2022). ymb”
=
]

A frosty landscape surrounds antennas at the High-frequency Active Auroral Research Program site in
- Gakona, Alaska, on December 20, 2022. [JR Ancheta, UAF/GI, photo]

on
Amateur radio operators and radio astronomy enthusiasts were invited to monitor the test and send their =
results to HAARP for analysis. While the results of the experiment will take several weeks, Jessica Matthews,
HAARP Program Manager, said the help was greatly appreciated. “So far we have received over 300 reception

w

reports from the amateur radio and radio astronomy communities from six continents who confirmed the
HAARP transmission.”

_. HAARP officials say the results of the experiment could aid efforts to defend Earth from larger asteroids that
could cause significant damage.

“We will be analyzing the data over the next few weeks and hope to publish the results in the coming months,” 1

said Mark Haynes, lead investigator on the project and a radar systems engineer at NASA’ Jet Propulsion
% Laboratory in California. “This experiment was the first time an asteroid observation was attempted at such
e low frequencies;” he said. “This shows the value of HAARP as a potential future research tool for the study of
# near-Earth objects”
e B
_ The University of Alaska Fairbanks (UAF) operates HAARP under an agreement with the Air Force, which

R developed and owned HAARP but transferred the research instruments to UAF in August 2015.
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Shortwave station WWV has operated for over a century, and has
broadcast precise time and frequency information for more than 50 years.

Jen Glifort, KC1KMNL

Every night, over 50 million devicas in the US receive a
signal containing fime codes through their infemal
antennas and receivers, which then interpret the codas
to ensure near-perfect synchronization. That signal has
baen coming from WWW in Forl Collins, Colorado, lor
over hall & cenbuny.

Among many othar things, the Mational Insfitute of
Standards and Technology (MIST; www.nist.gov) is
responsible for the maimtenance and oparafion of
shortwave stations WWVY, WWVE, and WWWH (in
Hawaii) through its Time and Frequency Division.
Shortwave enthusiast Thomas Witherspoon, K4SWL,
called WWYV “the heartbaeal of the shortwaves” He
explained, "The NIST reference signals are ever-
present and easily accessible here in Morth America
and other parts of the workd”™

Vintage Technology

Since 1065, WWV and ils companion station, WWVE
(oftan collectively refemed to as “WWWV™), have broad-
cast Coondinatad Universal Time (UTC) to the exact
sacond to the continental US. WWW is the cldast con-

=

An aerial view of WA The station broadeasts six

frequencies with their own antennas, which are all surrounded by a white fence.

tinuousty active radio station in the country (see the
sidebar, “The History of WWV™). WWWVH, its Hawaiian
island state. Using long electromagnetic waves at
60 kHz — a requency so low it can be received
through buildings — WWWVE's signal allows millions ol
ally in the: middie of the: night, when the signal is stron-
gesl. These devices contain small, internal antennas
and receivers, which interprat the fime codes sent by
VWWVE to maintain accurate readings of the time and
the day of the year, as well as adjust for daylight saving
time and leap years.

WWVWR signals reach all these devicas via the 60 kHz
the shortwave bands. There's no official definition of the
“shortwave band,” but it generally extends from the high
end of the medium-frequancy (MF) band to the end of
the high-frequency (HF) band. Radio waves in the
shortwave band are reflected off the ionosphere, which
maans they can be directed at certain angles that allow
tham o traved long distances, unlike some Adio waves
thal usa line-ol-sight propagation and ravel in stright

The lowest freguency has the tallest antenna, and it requires 3 flashing strobs to be visible to passing amerat
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The History of WWV
1915 NIST (then called the Mational Bureau of
Standards) was assigned the call letters WA

1920: The Bureau started testing the siation, broadossi-
ing rnusical concerts an Friday mights, and later broad-
casting market news fior the Departmant of Agricuture.

1922: It was decided that the station would transmit
standard frequency signals.

1927 WA staried using quartz osclllstors to innprove
the station's output frequency.

1932; The station moved to a Department of Agriculture

site near Baltsville, Manyland, where it began brosdoast-
ing on 5, 10, and 15 MHz, which it confinues to use
today.

19326: Musical organizations suggested WA add the

440 Hz tone (A abowe middle Z), for the sake of tuning
instruments.
1940 WA was destroyed by a fire, but returned to the

air in @ mearky building 5 days later, using eguiprment
salvaged from the burned station.

1943 & newdy built station went on the air.

1944 WA added the 2.5 MHz frequency as 2 way of
reaching the nearby population. Cwer the years, the 20,

28, 20, and 25 MHz frequencies were also added to the
siafion’s broadeasts, but only 20 MHz is still used.

lines. From the HF bands, WWV puts out 2 500 —
10,000 W on saveral frequencies (each on saparate
transmitters) to ensura the best possibility of being
heard by its millions of listeners through hindrances lika
aimosphernic condiions — conditions altered by the
time of day — and interference caused by the seasons.

1945: Standard time announcements wers broadcast
using telegraphic code.

1948: WWWH opened om the island of Maui in Hawal.
It wasn't undil 1868 that WWAWH moved fo Kauai, dus io
damage from the ocean. WWA and WWWWH broadcast
on the same frequencies, so they use different voices
fior their announcermenis fo help listeners distinguish
between the two stations. WA uses a3 man's voice,
and WAWH broadcasts a woman's voice.

15950: VWoice anmouncements. of time were added o
VAN

1963 WWWWE opened in Fort Caollins, Colorado.

1966: WY moved from Beltswille, Manyland, to Fort
Collins, where it shares land with WWANWEB. The new site
was closer to MIST's [abs in Boulder, Colorado, and
improved the transmitied frequency with the use of
atomic oscillators at the site.

1967 The stafion switched from transmitiing local tne
to Greemaich Mean Time (GMT), and began transmit-
ting its. current format of Coordinated Universal Time
(LT, 1 year later.

1571 WY started making time anmouncements every
minute, rather than every 5 minutes.

cormactions, geophysical alerts, and mone, The time-of-

day broadcasts can even be haard by calling a dedi-
cated phone number, which receives around 2,000
calls every day. Musicians can actually listen to WWYW

to tunie their instrumenis, as the station also broadcasis

the 440 Hz tona, which i the musical note A above

MIST stations use incredibly precise atomic clocks to middla C. WWYV's signal is so reliable that NIST main-

keap lhear bme signalks accurale, lains a web page (www.nist.gowtime-distribution/
. ) o ) radio-station-WWV/WWV.and-WWVh-broadcast-

In addition to broadcasting precise fime signals, outages) dedicated 1o recording the few incidents that

WWVE broadcasts standard frequencies, UTH time

sy

L e i 1
oy e RLIC TR L ER ] b .

Timing, signal-generation, and transmitting equipment can be found in the radio station’s main building.
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Inside of WA,

broadcasting has been interruplad for maora than 5 min-
ules, sinca the yvear 2000 (on average, it ooours less
than twice per year).

WWV and Ham Radio

Thomas Witherspoon, KASWL, first heard WWV as a
child, when his father tuned to the shorbwave station to
listen to the time broadcasts and manually set his
watch every Sunday. “1 found the metronomic ticks
hypreotic than,” Witharspoon said. “And | still do” He
founded the charity Ears to Our World (which closed in
2019, that sent shorwave radios to students and
teachers in third-world countnes, and 15 curmently a
blogoer kor [he SWLING Fost (hitps-ifiswling.com/
blog), a websile for fans of shofwave adio, As 2 kd,
Witherspoon was amazed that the signal from WWW
could be heard an his fathers vintage RCA 6K3 con-
sole radio from over 2,000 miles away

Whon Witharspoon was a child, many hams discow-
ered the hobby through shorbwave, Whather they wene
building 2 kit, funng arcund the bands, or leang up an
obd radio, they could rely on WWY's steady signal to
confirm that thay werae receiving signals, and every-
thimg was working cormecthy. Witherspoon was given a
Zenith Trans-Oceanic radio by his great aunt when he
was 8 years old, leading him to a elong love of shori-
wava lisiening and an intarast in amateur radio. Ha
said, “WWV has boan a constant companion in my
radio world”

The era of radios ke the Zenith has endad, but as
technology has evolved, 50 has amateur radio. Fewer
operators are gelfing their start throwgh shorwave, or
even through kit-building or homebrewing, as their pra-
daecassors once did. Many operators foday are drawn
o modemn technolegy, enjoying the comvenicnoe of
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WA Chief Enginesr Matt Deutch, NERGT, checks the equip-
meni.

digetal modes like =18 and JTES, As mes change,
sorme fear stations like WWY could get keft bahind.

Averted Closure

Iy iks A9 Niscal budged to Congress, the Trump adman-
istration proposed cutting MIST's budget, which would
have resulted in the closure of WWY, among other
branches of NIST. Witherspoon explained at the time,
T WW and WWWVH were fo dose, those of us who
rely on thess stations as a point of reference for time,
as well as propagation, navigation, astronomy, and
receiver calibration, would have to find altermatives”™

As technology has advanced, innumerable devices
now redy on the infemet and Global Positioning System
(GPS) signals for imakeeping, making some soa
WWYVY as a relic of the past. However, the use of GPS
and the internat for timakeeping has downsides. Unlike
GPS, WWWVE's low-frequency signal can reach clocks
and watchos inside bulldings without issue. The
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infemet already syncs with millions of devices auto-
meatically, but it's dependent on the availability of a
signal. Both could fail in imes of emergency, whereas
WWYW would still be funclional.

I'he dewces relant on WWVE are nexpensive, don'l
resquire milch power, and work without an infermet
connection. Witherspoon comparad these opltions by
explaining that his bedside alarmn clock automatically
adjusts to WWWVEB and only requiras two AA batteries
for around 2 years of funclionality, while his GPS-
enabled Apple Watch needs to be chargad every 2
days and must have an uncbstructed signal to satel-
lites in order fo work.

The Fate of WWV

Time hasmt run out for WWY just yal. WWY and its
companion stations remained opan throughout the
219 fiscal year. Gail Porter, retired Director of Public
Altairs lor NIS T, explained, “The Consolidated Appro-
priations Act of 2019 provided $724.5 million lor NIST's
Scientific and Technical Research and Sarvices, the
budgal category that funds the radio stations” More
information about the legislation that funded WWW and

related stations for the 2019 fiscal year can bea fournd

at www.congress govicongressional-report 16th-
congress/house-report™ Poverview=closed.

Commenting on the decision o fully fund Wiy,
Witharspoon said il was “possibly an indcation Hhal
the radio community’s voices were haard by thosea
making budget decisions”

The Northemn Colorado Amaleur Radio Club (MCARC)
worked with NIST to organize WWW's centennial celo-
bration. MIST hosled a small event on Oclober 1,
2019, while NCARC operated special evenl stalion
WWEWW on station property. After 100 years, its
clear that whatever WW\'s place is in annuwal budgets,

it will always have a place in radio history.

All photos courlesy of NEST.
Jen Glifort, KC1KML, is & writer and editor. She can be

reached at jenglif@gmail com.

For updates to this articie, VOTE

see Ihe QST Feedback page
al www.arr.ong/Teedback. o Ll it i i

You know it's a bad day when you get
your wiener stuck in the snow
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EPARA is running an SSTV net on the 1** and 3™ Thursdays of the Month, band
conditions permitting. We sometimes slide +/- 3-4 KHz on 3.845 MHZ to
accommodate ongoing nets or Q50s. Come join us for some image exchanges!
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ANTENNA

A Tri-Band Antenna without Radials
for 2 Meters, 1.25 Meters,
and 70 Centimeters

An innovative revision of a design the author
originally published in QST in 2003.

Edison Fong, WBEIQN, and WHE. Today, both VHF and UHF are
Tessa Fong, KJ6QXM used for emergency communications - T
Twenty years ago, a single-band by organizatons such as ARES and
handheld ransceiver would have been RACES. In some areas, even the UHF
adequate for most emergency activi- amteur band is full. This was the
ties, because they wene conducted on primary motivation for introducing 00 Sl winleadors o —T"
the TYBJ-1 dual-bamd J-pole and the single ¥18 AWG wim 1 |

BBI-2 roll-up portable version.!-? Ed-
i=on, WHBOIOQN, and his students have
alt thousands of these over the last
I vears for various ARES/RACES

clubs and government agencies.

An often-repeated reguest wis e
whether the 1.25-meter band could usr"ﬁ'};ér'g?l}qﬁl:ﬂ

e added o the DEI-1. In the San

Francizeo Bay Area. 1.25 meters has
some FM voice channels, but its most
impartant wse is for packert radio. 11104

Since the development of Chrtpaost
Packet Message Munager by Jim
Oberhofer, KNGPE, 1.25-meter packet 1 match —= | ——
is not only popular in the Buy Area,
bt hias spread nationwide.” Thus,

one antenna that covers 2 meters,

=

1.25 meters, and 70 centimeters would 000 twinkaad = 15147
be very desirable, This would simplify
ifee need for multiple antennas during
an emergency deplovment. The 1.25- )
mieter band is not harmondcally related L
o any other ham band, and thus, its T
antenna dimensions for that band are T
i related to those i the 2-meter o Q51TI-Frngot coax
Tl-centimeter band. This makes im-
pedance matching difficult, and the Figiiire 1 — The ariginal DEJ-1 dial-bad
i i =28 construct ion of such an antenna is not ﬂﬁmﬁnﬁrﬁgﬁﬁg‘:ﬂf&ﬂ;&ﬁﬂs
[Edigon Fong. WBEION, photo]  glwious. S4-inch OO Class 200 PYG pips
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Figure 2 A vartical half-wasve dipoke mesonating on s third hars Figure 3 — A vartical half-wave dipola pattern has its maximum

It vou already own a dual-band
DEI-1. this article will explain how to
include the 1.25-meter band by
sdding some wire, a longer piece of
RG-174 lead-in coax, and replacing
the 5-foot section of PVC pipe with

a -food piece. After maybe an

hour's worth of work. you will have

a TBI-1 — a tri-band J-pole — as
shown next b Tessa Fong, KIGOXM,
in the lead photo.

Requirements for an
ARES/RACES Antanna

Interviews with multiple emergency
coordinators, including American

Fed Cross and FEMA personnel
throughout the country, resulted in a
sumimary list of desired characteristics
for a multi-band 2-meter, 1.25%-meter,
TO-centimeater anteni.

® The antenna must be casy to crect
during an emergency, and should be of
durable one-picce construction, free of
radialz,

® [i should be no more than aboui

6 feat in length,

® [ sl be low cost: certainly far less

38  March 2017
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mgnic places a fraction of its enengy in the harizontal kebes,

cost than commercially available tri-
bamd antennas that retail in the 5180
range.

® Performance should be comparable
1o that of a dipole, and it should oper-
ate from a single Teed line.

Because of the success of the DBI-1,
and the input we received from its
u=ers, maintaining the sume form fac-
ior as the DEJ-1 was importani. This
also makes a ensier for folks who
alveady cwm a DEJ-1 and wish 1o add
.25 meters, The DBEI-1 15 deploved
in emergencies, where users often

do net have a technical background,

Our goal was to add 1.25-meter coverage
to the DB J-1 with minimum effort and

still achieve half-wave dipole

performance on all three bands.

=0 changing form factor wos 10 be
avisided. In summeary, the antenna mast
be easy to deploy, mgged, low-cost,
and it must perform well.

East Pennsylvania Amateur Radio Association

o W7 |

e oy [itre T

energy on the borzon

Could the popular DBJ-1 dual-band
hase antenna (shown in Figure 1) be
adapied o alse work at 1.25 meters,
with minimal changes and no degradsa-
it of performance al 2 meters and
0 centimeters”? The answer 15 "ves™
— amdl with only an additional cost of
ahout %3 worth of materials, if yvou al-
ready own o DBEJI-1. You can build the
complete antenna tor under 535.

Review of the Literature
Searching the literamre, we found a
tri-hand {2-meter, 1.25-meter, and
F0-centimeter) antenna by Jobm Harris,
WIRKGEY® It was a stacked tri-bamd
J-pole antenna —
essentially three
J-poales, where

the coax for each
anfenna 15 rouled
through the copper
pipe and combined
at the base,

Our goal was to add 1.25-meter cov-
erage o the DBI-1 with minimuonm
effort and =0l achieve half-wave di-
pole performance on all three bands.

Iwd P

Page35



MARCH 1976
£1.50

ANTENNA

- February 202
;_.ﬁ.m T Hlﬂmﬂry?I%lE.ﬂlm

Q84703 Fengld

Caomibine both
RG1TdA cables
w n Torsingle tead

Q1N Fong D5

Figure 4 — Tha DBEJ-1 dual-band J-pole
stacked an top of 8 1.25-matar band J-pole

The Harris antenna fell short of this
goal. Certainly, it is possihle to obtain
resonances on all three bands and.,
with some careful adjustments, even
achieve reasonable SWIE on all three
bands with the Harms configuration,
An experienced antenna desigmer will
notice that this configuration suffers
from the same drawback of using a
2-meter YHF antenna at UHE Al
comventional antenna configurations
resonate af hamonics, and thus can

Figure 5 — Tha DBJ-1 dual-band J-pale with
& 1.25-mater hand dipols led in parall.

experence low SWER at odd integer
harmeonics, The Harris configuration
i5 no exception. The YHEF portion wall
also present a low impedance ai UHE
This will be in parallel with the UHF
section and thus present a lower im-
pedance than desired. We also found
that meatching was difficult v achieve
at LIHF because the distance of the J
portion of the antenna is limited by the
nght-angle elbows and T connectors
in Yanch copper pipe. With standard
copper pipe fittings, the minimum dis-
tance is about 244 inches (independent
of band}, which does mot result ina
good transmission line at UHE, where
a quarter wavelength is & inches.

More importantly, the elevation pai-
tern at UHF will have a maximum at
45 degrees above the horizon, leaving
only about 25% of the RF energy in

ST Fangla R

45"

Figure & — The DBJ-1 dualband J-pole with

a 1.25-meler band loop antenna fad in parallel.

the horizontal plane, as seen in Fig-
ure 2, This pattem is not optimized for
termestrial propagation. The goal 15 to
achieve a vertical dipole pattern on all
bamds, a5 shown in Figume 3.

Experimental Prototypes

In the DBJ-1 shown in Figure 1, the
inpul feed point uses the same Lap
point for bath WHE and LHE, This

is possible because UHFE is the third
harmonic of VHE The UHF radiating
element is the 11%-inch length above
the quarter-wave ¥ HF matching stub,
followed by a guarter-wave UHF de-
coupling siub. The UHF decoupling
stub ix shored at the top, which trans-
forms o an open at UUHE at the bottom
of the stuby, and thus decouples the
remainder of the antenna at UHF. The
stuh is not active at W HE This con-
figuration gives a good vertical half-

March 2047 3T

East Pennsylvania Amateur Radio Association

Al BRI 'l-:-l.-lg' L e F| - — .
. 155""'-’?"'“!' £ am m‘n 2 e

= \\

22
e




February 2023
I w UL E m R i-l.!g

wive dipole pattermn at both YHF and
UHF {see Figure 33, At this point, we
searched for options o add 1.25-meter
operation to the DBJI-1.

Stacking Jpoles

e technique o achieve 1.25-meter
resomance was o stack the DEI-1 on
top of a 1.25-meter J-pole constructed
with Y=-inch copper pipe (see Figure
4). RG-174A 1= shipped through the
Ye=inch copper pipe (o connect 1o the
[DBJ-1. The tital length of the antenna
becomes & feet, which is prohibitively
too lomg for our parpose, and is ot
procical. We constructed o protorype
of this configuranion and, although i
functiomed, its aesthetics, the difficulty
of construction, amd cost did not meet
the original requirements,

A Dipole Fed in Parallel

W thought that we could just con-
struct a 1.23-meter horizontal dipole at
the feed point of the [XBJ-1, as shown

The 1.25-meter band is not harmonically
related to any other ham band, and

thus ity anterena dimensions for thai
band are not related to those in the
2-meter or 70-cenfimeter band.

in Figure 5. That method worked, and
the protsypes we built cenainly had
good resonances, The significant prob-
lem was that this 1.25-meder antenna
was horzontally polanzed, Also, i
wiould protrude like radials, which did
not meeel the original specifications
While this iea did waork, 1t was time
Loy o on,

We attempied to bend ihe elemenis
Lo @ vertical direction. As soon as the
1.23-meter quaner-wavelength ele-
ments started o approsch o vertical
position, the SWER rose 10 unaccept-
ahle levels. This s because the ele-
ments coupled sirongly to the VHF
stub and coax shield.

38 March 2047
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A Nearly Vertical

Loop Fed in Parallel

We also attempied w bend the hori-
zomital dipole into a nearly vertical loop
antenmi (see Figure 6) to try 1o achieve
vertical polarization characteristics,
We were getting closer to the wdeal an-
tenmk. The obstacle to overcoms was
to finel & configuration where every-
thing could be placed inside of the
¥-inch PV pipe, as in the DRJ-1
while maintaining the vertical polar-
ization.

Evolution to the Helical Dipole

A simplified drawing of the evolved
solution is shown in Figure 7. Starting
with a DBJ-1 antenna, we woumd omne
of the 12-inch-long , 1.25-meter hand
dipole elements (seen in Figure 3)
imtor & helical dipole clement upaard
around the battom of the matching
stub of the DIBJ-1. We then wound a
comesponding helical dipole element
around the RG-174A coax lead. In es-
sence, we constructed
avertically polar-
1zed normal-mode
helical dipole that is
resonant in the 1.25-
meeter band, and fed
itin parallel with the
same coax that Fesds
the rest of the DEJ-1
amtenna. [Because the helix winding
diameter is a small fraction of a wave-
length, this helix — like the “rubber
ducky™ on a handheld trransceiver
ridisates a vertical polanzation in the
direction sovmmal or broadside o its
vertical axis, — Fdl. ] The completed
antenna mounted on the rool is shown
in the lead photo with Tessa Fong,
EIEOXM, standing next o il

Yo can fine-tune the resonance by
commipressing or expanding the helix
windings, The great thing here is that
cach band is tuned separately with al-
me0sl NO ieraction.

Constructing the Tri-Band J-Pole
The tn-band J-pole antenna is built
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] .
I Cwignal
- DEJ1
1 arterina
added; 12.5m
halical dipole
alerneeis o
r
i
FiG-1748
coamal ekl
15
1
H-230
[LER i -l

Figura 7 — The tri-band anténna is based on
thie DBJ-1 antannia, with edded helical dipols
elaments (nod drawn 1o scabe). It maasures
5 faet, and fits inside a G-foot lngth of
Heinch, 200 psi PYC pipe.

around the DBI-1 dual-band J-pole
(see Node 1), This antenna is a 2-meter
J-pole constructed from 3000 £3 twin-
lewd that then wtilizes a UHF decou-
pling stub to achieve half-aave dipole
performance on both WHF and UHE
The following is a brief review of the
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Figure § — SWH maasrements on 2 me-
lers, 1.25 maiers, and 70 centimelens are all
within accepiable limils.

construction of that antenna, Referring

o Figure |, start with a 28-inch length

of 300 £ twinlead, We used JSC 1320-
10008 ladder line, which we bought in
bulk from Ham Radio Chtlet,

Short the bottom of the twinlead. At
about 1.25 inches up from the shoit,
taapr o thie 50 02 point with RG-1744
coax cable, That cable should be hon-
ger than about 15 inches. Cut a
Yi-inch notch about 1525 inches from
the 500 Y tap point. The leaves about
11% inches above the notch for the
UHF halt-wave element,

Insert the antenna in a 6-foot long,
Y-inch diameter 200 psi PVC pipe.
and measure the SWE. Trim the notch
every A inch until you achieve reso-

. February 202
< Ain i nlummry?[ﬁ.nlm ‘u_p,. LA

T

Tolal Gain
|Froquancy = 230 MHz; Phi= [ degreas]

i chpida

Fuill iza dipaie

Flgure 8 — A& simulation of an deal dipole at

220 MHz compared with tha patiem of a heli-

cal dipola that has 12 feet of #14 AWG coatad
wire (mimics AG-1744 coax) passing through
he center of the kelical dipole

nance at 445 MHz. Mext, add the guar-
ter-wave RG-174A decoupling siub,
Start wiath about 525 inches with a
short at the wop. Solder the bottom end
center conductor lead — shown by o
dashed line in Figure | — o the top of
the 11%-inch UHF half-wave section.
Measure the SWR. Trim the coaxial
stubr every ¥ inch uniil resonance is
achieved at 445 MHz. Again, remem-
ber to insert the antenna back into the
P pipe before messunng the SWE.
Aldihough the thin-wall, 2060 psi PV
pipe does nol cause any measurable
loss, it does slow down the speed of
the sigrnal (the velocity factor is less
than one), which causes the rescnant
freguency to go down 1 to 2% after

being inserted into the PVC pipe.

The last step to making the DBI-1 is
oy ackd the 2-mester section. This s a
17-inch picce of #18 AW G wire or
twinlead (either will work), Tim this
for resomance at 146 MHz.

Adding the 1.25-Meter
Helical Dipole

For the 1.25-meter addition, cut out
two | 2-inch pleces of #18 AWG
=0lid copper wire. Construct the

East Pennsylvania Amateur Radio Association
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1.25-meter bund helices by using a

inch diameter dowel rod as the coil
form. Wind this for seven tums. Slip
o piece through the guarer-wave
WHEF stub and the other piece through
the BC- 174 lead-in coax. Add the
1.25-meter top helix element wrapped
around the twinlead, and the bottom
helix wrapped around the RG-1744
coax feed line. Solder the upper helix
o the center conductor and the lower
helix to the broded shield of the coax.
We wound the belical dipole elements
in the same direction. Figure 7 shoars

the added helices amd the elements of

the [XBJ-1 amtenna-fed with a 15-inch
length of BG-174A coax cable that is !
attached fo an 50-239 connecior at the -

battom ol the assembly.

Ei..: \\

Tuning on the 1.25-meter bamd is
straightforward. Spread the helices o
about B inches amnd measure the reso-
nant frequency with an SWE meter, To
reduce the resonant frequency, spread
the coils. Similarly, compress the coils
bt raise the resonamt frequency.

Measured Results
From my experience, measuring the
SWE at UHF with consistent resulis is
difficult, bat we have found that, near
resonance, mosl ham instruments are
quite sccurate, The simplest way 1o
make gocurate and consistent meisure-
ments at W HE and LIHE is with an
in-line directional coupler such as Bird
Technologies Model 43 Directional
Wattmeter. The measurements shown
in Figure B were performed with such
an instrument, doven with 100W, The
SWER on all three bands was very
acceptable. At 2 meters (see Figune
8A) and 1.25 meters (see Figure 8B},
SWER 15 below 1.4 to 1, even at hand
edgzes. AL UHF (see Figure 8C), the
SWR is less than 1.5 to 1 from 441
Lo 450 MHe. This 1= typically more
than adequate, because repeater inpat
frequencies at TUHF are in the 445 1o
430 MHz range.

The handwidth of the 1.25-meter sec-
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tion is redweed about 30% compared
to & vertical half-wave dipole becawse
the elements are physically shortened
in the helical dipole configuration. The
SWE is below 1.5 to | throughout the
222 to 225 MHz band (see Figure 3B).

Wi could nat find a simple method
for modeling helical dipoles using
EANEC, and resorted to FEKC, o
more advanced antenna simulator.®

In essence, we consiructed a vertically
polarized normal-mode helical dipole that
was resonant in the 1.25-meter band, and
Jfed it in parallel with the same coax that
feeds the rest of the DB J-1 antenna.

Keith Svnder, KIGBDE, and Dr. Steve
Steamns, KAOIK, of the Morthrop
Cirumman Electromagnetic Systenms
Laboratory in San Jose, California,
assisted in the modeling. & FESO
simulation of the vertical radiation
pattermn of the 1.25-meter portion of
the antenna is shown in comparison
with the pattern of an ideal dipole in
Figure 9. In this simulation, there is a
1 2-foot length of #14 AWG insulated
wire inserted through the center axis of
the helical dipole, The #14 AWG wire
mimics RG-174 coax because i1 vir-
tually the same diameter with plastic
insulation. The difference between the
vertical plane patterns of two antennas
is negligible. Thene 15 some vertical
distortion, bat it is inconsequential,

Strays
QST Congratulates...

Charles “Buc™ Fitch, W2IPL of Avon, Connecticut, who receivesd

an “Outstanding Member™ award from Chapter 14 of the Society of
Broadeust Engineers last December. He has been a member tor meaorme
than M) vears and a mentor to engineers throughout Connecticut. In
the sccompanying photo, Buc inght) is being presented the award by
Chapter 14 chairperson Fred Krampits, [John Ramsey, phoio]
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Conclusions

The TBI-1 antenna is a novel, venti-
cally polanzed hase stanon antenna
that covers the 2-meter, 125-meder,
and FO-centimeter amateur bands, The
antenna requires no radials, 15 wially
weather-prodected, and is less than

6 Feet tall. With some basic tools, it
can be constructed with materials that
cost under 55, If one already owns a
DEI-1, the cost 1o add the 1.25-meter
hand is about 52 of
wiring, including a
longer piece of RG-
1744 lead-in coax,
a G-fom plece of
H-inch PV pape,
and about an hour
of time. Matching
is excellent on all
three hands, and
the bands can be uned independently.
This antenna meets the requirements
=l by ARES/RACES for low cosl,
miggedness, easy deplovment, and
good performance.

Ed's students will zladly build you a
working tri-band antenna. E-mail Ed
al edison_fong@® hotmail.com for
details,

Notice:

Ani agrpdicarion for o LIS parent on ilhis
fri-hard antenna is cerrenily pending,
Tndlivideal Fares cidfor cluls ave free
fov constraecs the TBI-1 anfenna, rovalty

Jree, on an individucd cand novt-conmner-

cial basis, according fo the plans med
detoily in thizs Q8T article. — Edisen
Fong, WHEGIQN,

Hodes

TE. Fong, WEBSIGHN, “Tha DBEJ-1: & VHF-LIHF
Dusl-Band J-Pole,” O5T, Feb. 2003, pp. 38 -
40,

“E. Fang, WESION, “Tha DBJ-2; A Pretable
WHF-UHF Fall-up J-Pola Andanna for Public
Serice” 35T, Mar. 2007, pp. 36 — 40,

11, Gbarhodar, KNGPE, Outpast Packet Message
Manages, Warsion I, wewoulposipen.ong.

AL L. Harris, WOLKGDL “A WVHEFLIHE 3-Band

_ Mobile Antenna,” 5T, Fab. 1280 pp. 16 - 17.

SFEXKD (FEdberechinun Tur Kiper mil Obeflache)

Ed Fong, WEBEILHN. was first licensad in 1963
a5 WHEHIN and now hodds an Amataur
Extra class liconsa, He chtainad his BSEE
and MSEE desgresas from e University ol
Calfornia at Barkelay, and his FhD. from the
Univarsity of San Francisco. A sanior mambar
of tha IEEE, bt has 12 patarts and owar 4
published papers and boaks in the field come-
munications and integrated circuil desigrn.

He is currently amployed by tha Universay

of Calilormia, Santa Cruz as an instrucior,
lEaching graduse classes in RF design and
high-spsed Fbarlsces I his 35-year carssr,
he has done work for Stanford Uinivarsity,
Nadicnal Samicondscior, Advancad Micro
Derdices, and numarcus stariug companies in
Ihe Silicon Valley You can reach Ed by a-mail
at edison_fong@ihotmail.com.

Taszsa Fong, KMSONM, was first koansed in
2001, when she was in middle school, Sha is
a memibear of the Cathay Amaleur Radio Club
and sarves a8 (ts ectivities director, which
includes responsbilities for crganizing &5 an-
rual ARRL Fiald Day and its famaus Christ-
mas party. She ia one o the nel conirollens
tor the club's weakly net. Tesss (5 & membsr
of SARES (Surmyvale Amatewr Radio Emer-
gency Services) and participates in its EQC
radio checks. She & a second-year engineer-
Iney siudant in the Honors Program at Bolse
Ssate Uinivarsity

For updates to this article,
sea the QST Feadback page at
www.arrl.oraffesdback.

Did you enjoy this :l'tlequ,
Cast your u:{t
e lrrlmpcnhﬂ-phwi-pnl
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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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