VOL 6, NUMBER § THE OFFICIAL NEWSLETTER OF THE EASTERN PENNSYLVANIA AMATEUR RADIO ASSOCIATION

NEXT CLUB MEETING: AUGUST 11TH
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 |
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 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, "3
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=bU1KcVZ0aVZiVEUvdjRSUXINNHZkZz09
Meeting ID: 854 6334 6031 Password: 244632
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Well, I’'ll start with letting everyone know that the 911 center antenna repair is

complete! Its installed nice and high and the feed line is neatly running from

the building to the feed point. Its looks and works fantastic. Unfortunately, as you

may have already heard, we did have a small mishap. In the process of rehanging the

antenna an errant shot with the air cannon led to a cracked windshield on one the

Control Centers vehicles. The club insurance is covering the cost of the repair, but it’s
still kind of embarrassing especially since I was the one firing the air cannon.

Antenna/Elmer weekend was HOT! We built and tested the 8o-meter delta loop, it
worked fantastic! Its resonant on 10, 12, 15, 20, 30, 40, and 80 meters and preformed |
very well on all the bands tested. We made contacts on ssb in the Field Day target areas
with ease with great signal reports. I also ran FT8 on it and made contacts throughout
Europe and to the west I reached Hawaii, Australia, and Japan. It should be a great &

i antenna for next year’s Field Day!

Now that its August we will be focusing on our next ham-fest on Sunday September
18th. Our next two meeting will be mostly focusing on getting ready for that event. Walt
W3FNZ has been working hard on planning for this and I want to thank him for all
that he has completed already. I ask all members to help any way you can for this. Last
year’s hamfest was a lot of fun and a complete success, this year should be even bigger
and better. Remember the hamfest is not just how we raise funds for the club, it’s how
we show other hams in the area what we can do!

That’s all for now, see you at our meeting on August 11th.

=3 Chris AJ3C

CONTACT INFORMATION
President Chris Saunders AJ3C: ajsc@gmx.com Vice President Bill Carpenter AB3ME: billg7@ptd.net
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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EPARA Net list

Monroe county ARES-RACES — Sunday’s 8:30 PM, 146.865 MHz, PL -100 Hz

The Monday Night Pimple Hill repeater 8:30 PM ( Repeater freq = 447.275 with a - 5MHz7

President
Chris Saunders AJ3C

Vice President
Bob Matychak W3BMM

Secretary
Kevin Forest W3KCF

Treasurer
Scott Phelan KC3IAO

Member at Large
Eric Weis N3SWR

vvvvvvvvvvvvvvvvvvvvvv

ARES EC
Charles Borger KB3JUF

Assistant EC
Chris Saunders AJ3C
Len Lavenda KC30OND

Field Day Coordinator
Chris Saunders AJ3

Quartermaster
TBD

. Membership Coordinator

Al Brizzi KB3OVB

Newsletter Editor
Eric Weis N3SWR

Photographer
Eric Weis N3SWR

Public Information
TBD

Social Media
Chris Saunders AJ3C
Eric Weis N3SWR

Hamfest Coordinator
Bill Connely W3MJ
Walter Koras W3FNZ

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 were due January 1st and are
temporarily extended due to COVID reasons.
For those that missed the chance to stay
current, there are two (2) methods available to
pay to help make this easy for all. Contact Scott
KC3IAO via his email: KC3IAO@hobbyguild.
com and you can send him a check or pay via
PayPal.

ARES/RACES

There is an official S.E.T planned for Sunday,
October 2nd. Contact Charlie KB3JUF for
further info if needed.

Hamfest!

EPARA will host its annual hamfest this year
on Sunday, September 18th, 2022. There is
a new location this year - the Moose Lodge #
1336 at 705 Stokes Mill Rd., East Stroudsburg.
An official flyer will come shortly. There is a
huge field area and extensive parking available!

Shack Photos for our Facebook page

We are looking for shack photos from members
to post on our Facebook group page, so those
that are interested please send them to Bob
W3BMM and they will get posted!

For those that remember Anabelle, she passed on July 2nd very suddenly. She will be remembered
for the days she kept us company during the VE exams, parking cars and just about every event

EPARA had. May she rest peace!

#| 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.

August 2022
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EPARA Membership Meeting Minutes
July 14" 2022

L

General Membership Meeting 7:30Pm

Open meeting:

Meeting called to order at 7-30 pm on July 14° 2022 by Chris AJ3C
Declaration of Chiomma.

Total Attending- 14 Visitors present: 1 (No Zoom tomght)

Pledge of Allegiance / Moment of silence:

Membership Meeting - Minutes June 9th, 2022
Secretary - Kevin W3IKCE:

Meeting minutes for June 9%, 2022 were posted on the EPARA website. Chris —AT3C asked members if they
had seen and read the minntes from owr previous meeting. He then asked if there were any questions or
objections to the mimites as they were presented. "With no objections, Chris asked for a motion to accept the
minmites as presented:

Motion to accept munutes as read: By ButhAnn - WIFBO 2™ by John —E3WH Motion Passed

Treasurers report:

Treasurers report: For the July 2022 EPARA Club Meeting.
By Scott Phelan, KC3TAQ (Read by Chris — AJ3C)

Bank Account Statement Opening Balance 6/30/22 statement.): $3912.09
Expenses:

Chik #161, VOID.

Chk # 162, $200.00 Club Liability Insurance.

Chik # 163, $27.55 RF Connectors for the Red Cross Station.

Chi # 164, $188.03 Power Divider and Coax for the EME project. Income:
Deposit on 6/2/22: $74.00.
(Dues $40.00, 50/50 $34.00) Deposit on 6/23/22: $79.00 (Dues $50.00, 50/50 $29.00)
%0.16 Bank Interest.
Closing Balance: $3649.67
Our PayPal Account: 6/30/22 statement.
No changes since last month. Balance is $414.26

Motion to accept bypdl — KBIOVE KSeconded by Bob — WIBMM  Mofion Passed
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QSL card from WEB2CTUT 2m S5B was received — Chns said a QSL Card was zent out from the club.

oris of officers and commitiee’s:

Bill ABIME — Fro m Committee: (Wot Present

Chris — AJ3C said there would be no presentation tonight. However, he menfioned a presentation on nsing Winlink
would be given at the August meeting.

Charlie KB3JUF — ARES/RACES:

Charlie refterated that all imnrelved in ARES need to be motivated. Make sure you attend our meetings on the
4% Friday of the month and keep your Task Boolks up to date. Complete anmy and all training required and stay
enthmsed. Charlie also stated, please check in on the Sunday Night ARES Net.

Charlie also stated that he would like everyone to bring their county ID) cards. deployment vests and task
boocks to cur next meeting. He also stated that we are working with the Fed Cross in October for an exercize
zetting up a shelter.

Ruth Ann, WOFBO — P10O:

FuthAnn reiterated what Charlie said about working with the Fed Cross. She also mentioned she 15 working on a
draft to submit fo the ARFEI regarding a gramt for the club.

Chrizs AJ3C — Instruction and Training:
MNothing to report

Chris AJ3IC — Website:
Mothing to Feport

Bob W3BANM — Social Media:

Everything iz going well with Social Media. He would like to add club events to our media platform and expand
into video as things progress. He mentioned. please wvisit our Face Book page a click “LIEE™ ......

Field Day 20212:
Field Day was a fim and successful event! We came in at budget. AJ3C wishes to thank all who helped with the

planming. donated food, and setup and tore down the FD site. The weekend would not have been a success without
all the help.

Chris also showed the Proclamation from the state presented to us by Eepresentative Fosebary Brown at field day.
He also mention Antenna Weekend is coming up and will be held on the 2374724% of this month_

Al KB3OVE: Membership:

AL said we are currently at 69 members until the rolls are purged for non-payment of membershap dues.

Eric N3SWE — Newsletter:

=
All 15 pood. Eric wants vou to keep sending in material he can nse in the newsletter. d
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Sat-Com / EME Group:

Alex said we have been getting great scans from the ISS Sat. It was also mentioned the ARRT EME event is
coming up on the 27% of August.

Dld business:
OCF Dvipole air

Eepair is complete. antenna has good SWE on 80, 40, 20, 17, 15, and 10 meter bands.
Damage to the control center truck windshield has been submitted to the club insurance and is covered.

L |

Hamfest 2022; Flier complete, submitted the event to the ARRL.

Any other old business

None

MNew business:

Antenna'Flmer weekend: Event will be held on July 23 and 24 (Sat-Sun) We will be building
and testing an 80 meter delta loop.

Anvy Other New Business
None

Votes / New members:
None

Announcements:
Sussex County ARC hamfest will be on July 172

Any Additional Announcements

Tonight’s 50/50 Raffle: 344.00. The $22.00 win was donated back te the club by Ernie — KC30LC

Adjournment. ..

Meeting was adjourned at 2026- Maeotion to close by John — E3WH 2™ by Eric — N3SWR  Motion Passed.

Secretary

Kevion Forvresi
W3IECF
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- TEST YOUR KNOWLEDGEY

What is “dither” with respect to analog to digital converters?

A. An abnormal condition where the converter cannot settle on a value to represent the signal

B. A small amount of noise added to the input signal to allow more precise representation of a
signal over time

¥ C. An error caused by irregular quantization step size
D. A method of decimation by randomly skipping samples

Last month’s answer was, D. Step start circuits reduce the rush of current during the charging
time for the filter capacitors allowing for a lower current rating on the supply circuit. By charging
the capacitors gradually we increase the life of the capacitors.

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!

August 2022 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

-

-
T

g S
\ AMATEUR
SRADIO
CLASSES

o f r e
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ARES/RACESmeetings arenowbeing held onthe fourth =+
Frlday of each month at 7PM. The meetings are once
agaln 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 Radlograms

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.

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

=
e
a

EmComm!

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

August 2022 East Pennsylvanla 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.

August 2022
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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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Hello folks!

I trust we all are enjoying the hot weather. Hey it could be all Eric, N3SWR

rainy days too ya know. Another month has passed and we
managed to pulled off Antenna/Elmer weekend in this heat. To be honest, it wasn’t all that bad up on
ff the mountain. The breeze was constant and the air was dry. I missed the assembly and hoisting of the
“* antenna unfortunately. Buti did manage to capture a few pictures of those that showed for the event.
For there efforts, there will be a nice 80 delta loop available for field day to use, and even though the

H ﬂ solar index was a K4 or K5 that day and the airwaves a bit noisy, that antenna performed!

K

Faith W3INK and i decided to rent mountain bikes the day prior and we biked from Lehighton down B\
N south along the D&L Trail, crossed the Lehigh River at Weisport and biked all the way north through

Jim Thorpe and made our destination at the Penn Haven railroad junction 14 miles away. I've been
looking for the east coasts largest uranium deposit as marked during the 1950’s and I found it! It
was tucked away very discreetly on a hillside there. g '
So I took a few photos and of course a few along the &

trail on the way back. The front cover shows the &
newly restored engine that is used on the Lehigh #
Valley trains excursions. They also will be unveiling i
a newly rebuilt steam engine this summer. That will &
be something to see!

Cheers for now!

E ! 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
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 :_!‘: h

5= 5
. |
\ =

)

the end of each month. Copyrights are the property of their respective owners and their use is
' 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
P 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

Check for updates ond a dewnloosdable PDF version anline ol wenecarrl org/contest-calendor,
Refer io the contest wabsites for full rules, scoring information, cperating percds or time fimits, ond log submission informotion,

R 155

August 2022
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B7_|1400 |28 |2000 |I5-PE50 |[Kansas D50 Pary CW P Dig [RS(T), K5 county or SPC
27 1600 |28 00 |18.28 Ohad S0 Party oW PR RS OH ety o SPC
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Theestie anne @ namibster ol wserkly conests nof included in he table above. For mona info. visit waw. qrpfexhuntorg
All dates and Gmes refer lo UTC and may be different from calendar dates in Maorth America. Contests ama nod condecled on the 60-, 30-, 17-, or
12-meler bands. Mbr = Membership number, Serial = Sequential number of the contact. SPC = Stabe, Province, DXCE Entity. XE = Maxican siale.
Lislings in blue indicale conltests sponsonad by ARRL of NG The labest time io mks @ vabid contest Q30 is the minule lisled in Be “Finsh Tme”
colmn, Data o Condesd Coral s mainfaimed on the WATBNW Contes! Calandar & wew.conlestcalendar.com amnd is extrached for pubdicabon in
Q5T 2 months pror fo the month of the comnfest. ARRL gratellly achnowiadas the suppot of Bruce Hom, WATENM, in providiog Dhis sendoa.
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07/23/2022 | RRC Kiska Island Expedition -
80th Anniversary of the Japanese Invasion of the

Aleutian Islands
HOME C

s ::': Jul 23-Aug 3, 0000Z-0000Z, K7K, Homer,

~ AK. Russian Robinson Club. 7242 14242 18142
21342. QSL. Richrd J. Moen, 2935 Plymouth Dr.,
Bellingham, WA 98225.

07/29/2022 | Indiana State Fair

Jul 29-Aug 21, 1600Z-2000Z, WIISE, Indianapolis,
IN. Indiana State Fair ARC. 7.245 14.245 18.150.
QSL. Indiana State Fair ARC, 7405 E. County Road

900 N, Brownsburg, IN 46112.
.| 08/04/2022 | US COAST GUARD 232 BIRTHDAY

Aug 4, 1400Z-2300Z, K1CG, Port Angeles, WA.
CG CW Operators Association. 3.552 7.052 14.052
21.052. QSL. Fred Goodwin see QRZ/K1CG, 424 N.
Bagley Ck, Port Angeles, WA 98362. www.qrz.com/
db/klcg

08/06/2022 | 50th Anniversary Flat River
| Historical Society and Museum

Aug 6, 1400Z-2100Z, W8WR, Greenville, MI.
Larry Alman. 7.238 14.238. QSL. Larry Alman, PO
| Box 312, Greenville, MI 48838. Help us celebrate
the 50th Anniversary of the Flat River Museum in
Greenville Michigan. Send SASE for QSL card to: PO
Box 312 Greenville, MI 48838 Larry4lions@gmail.
com

08/06/2022 | PASOLA 4th Anniversary

Aug 6, 1200Z-2359Z, KC3LWP, Philadelphia, PA.
¥ Sociedad De Operadores Latino Americano. 14.320.
Certificate. KC3LWP, 3520 N. Front St., Philadelphia,
PA 19140. www.pasola.org

08/06/2022 | River City Days

Aug 6, 1500Z-2000Z, WOR, Red Wing, MN.

... | Hiawatha Valley Amateur Radio Club. 7.200 14.250
& el 147.300. Certificate. Bill Eichenlaub, 1966 Launa

% ™ Ave.,, Red Wing, MN 55066. hvamateurradioclub.
< com

)L T<| 08/08/2022 | Navajo Code Talkers

Confirming ou

CW Fone QS0

Aug 8-Aug 14, 0000Z-0000Z, N7C, Chinle, AZ.
N7HG. 14.265 21.265 7.265 18.133. Certificate &
QSL. Navajo Code Talkers, P.O. Box 06, Chinle, AZ
86503. n7hgster@gmail.com

08/11/2022 | Ten Mile River Scout Camps 95th
Anniversary

Aug 11-Aug 15, 0000Z-2359Z, W2T, Narrowsburg,
NY. Ten Mile River Scout Museum Amateur Radio |
Club. 14.295 7.295 3.995. QSL. James Gallo, 149
Marine Avenue, 6F, Brooklyn, NY 11209. https://
www.qrz.com/db/W2TMR

08/11/2022 | WW2FLY Honors the B-17 Royal
Flush

Aug 11-Aug 14, 0000Z-2359Z, WW2FLY, Attica,
NY. WWII Flying Fortress Amateur Radio Club.
1.900 3.850 7.180 14.250. Certificate. Nathan Fix,
3339 Stroh Rd, Attica, NY 14011. https://www.qrz.
com/db/WW2FLY

08/12/2022 | Celebrating the 75th Anniversary of
the Tri-State Amateur Radio Society

Aug 12-Aug 14, 1400Z-2359Z, W9OG/75,
Evansville, IN. TARS - Tri-State Amateur Radio -
Society. 7.262 7.045 14.250 FT8 - 40&20. QSL.
Dennis Martin, 5577 Victoria Court, Newburgh, IN
47630. SASE please. www.w9og.net

08/13/2022 | Friends of Bodie Day

Aug 13, 1600Z-2300Z, W6B, Bodie, CA. California i
State Parks/Bodie Foundation. 7.225 14.275 21.295 (‘fl
A

28.400. QSL. John E Pinckney, 1551 Bennington
Woods Ct., Reston, VA 20194.
08/14/2022 | Medinah on the Air

Aug 14, 1700Z-2000Z, K9FEZ, Addison, IL.
Medinah Shrine Amateur Radio Unit. 14.250. QSL.
John Franta KA9YMJE, M.S.A.R.U,, 550 Shriners Dr.,
Addison, IL 60101. This is the 9th year of the unit,
and QSLs will be sent upon receipt of an S.A.S.E..

08/19/2022 | 154th Annual Marshfield Fair

August 2022
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Aug 19-Aug 28, 1600Z-0059Z, NN1MEF,
Marshfield, MA. Whitman Amateur Radio Club.
3.860 7.260 14.260 18.160 EchoLink: WAINPO-R
IRLP:8691. Certificate. Whitman ARC, PO Box
HOME Q 48, Whitman, MA 02382. Times Are Daily www.
£H Oeo walnpo.org

= 08/20/2022 | Activation of Burnt Coat Harbor
Lighthouse/International Lighthouse/Lightship

Weekend

Aug 20-Aug 21, 1400Z-2100Z, W2DAR, Swans
Island, ME. W2DAR. 7.197. QSL. Ron Jocher,
W2DAR, 24 Park Ter., East Hanover, NJ 07936.
Event is in conjunction with the lighthouse
Sesquicentennial. www.burntcoatharborlight.com

08/20/2022 | ILLW weekend

Aug 20-Aug 21, 0001Z-2359Z, W5BMC, Berwick,
LA. Bayouland Emergency Amateur Radio Service

708 Front St., Morgan City, LA 70380. Operating
from the Southwest Reef Lighthouse in Lighthouse
Park on the Atchafalaya River in Berwick, LA. www.
% | qrz.com/db/w5bmc

i 08/20/2022 | Port Clinton Lighthouse Activation

Aug 20, 1111Z-21217Z, W8GNM/8, Port Clinton,
OH. Port Clinton Lighthouse Festival. 7.200 7.235
14.285 14.335. QSL. W8GNM/8, via LoTW, Port
Clinton, OH 43452. Port Clinton Lighthouse
activation on Saturday, August 20th 2022 from
15:00 to 21:00 UTC W8GNM/8 will be QRV
from the Port Clinton Lighthouse during the Port
| Clinton Lighthouse Festival at Port Clinton, OH
(ARLHS USA-922). Grid Square: EN81mm (http://
Y arlhs.com/events/) International Lighthouse/
Lightship Weekend Aug 20, 2022 at Port Clinton,
OH. (US 0228) (https://wllw.org/index.php/list-

3) Port Clinton Lighthouse Conservancy (http://

portclintonlighthouse.org/) Check web clusters for

specific frequencies. Typical 40m frequencies 7.200

" | or 7.235 Typical 20m frequencies 14.285 or 14.335

% Sl QSL via LoTW only to W8GNMY/8. Operators:

% | Geoff - W8GNM, Jay - K8CJY, and Jon - KB8SRQ
portclintonlighthouse.org

[BEARS]. 7.272 14.272. QSL. Deborah Price, N5FMI,

T e R L
1’_|||I|rr:1|r'-t_1 ou i

CW Fone QS0

08/26/2022 | Amateur Radio Software Award

Aug 26-Sep 5, 0500Z-0700Z, K3A, K3R, K38,
Ames, IA. Amateur Radio Software Award. 3.950
7.078 7.185 14.250. QSL. Amateur Radio Software
Awards, Special Event Station, P.O. Box 126, Ames,
IA 50010-0126. Special event stations K3A, K3R,
and K38 are operating from Iowa, Colorado and
California to promote free and open amateur radio
software. During the event the 2022 Amateur
Radio Software Award recipient David Rowe
(VK5DGR) will be honored for Codec 2 which
enables digital voice communication over HF and
VHE Nominations for the 2023 awards will also be
encouraged. Please QSL with S.A.S.E. The Amateur
Radio Software Award is an annual international
award for the recognition of software projects that
enhance amateur radio. The award aims to promote
amateur radio software development which adheres
to the same spirit as amateur radio itself: innovative,
free and open. For more information about the
Amateur Radio Software Award or a detailed
schedule of the special visit www.arsaward.com.
https://arsaward.com/special-event.html

08/27/2022 | Buhl Day Celebration

Aug 27-Sep 5, 0000Z-2359Z, W3B, Hermitage, PA.
Mercer County Amateur Radio Club. 7.185 14.240
145.350. QSL. Mercer County Amateur Radio Club,
P.O. Box 996, Sharon, PA 16146. Mercer County
Amateur Radio Club is celebrating BUHL DAY,
the 107th Anniversary of Buhl Farm Park, which
covers 300 acres donated to the Shenango Valley
Pennsylvania, community by Frank Buhl a local
industrialist, for the use and recreation purposes
More information at www.w3lif.org

08/28/2022 | Flying High With Amateur Radio

Aug 28, 1300Z-2100Z, N2MO, Spring Lake, NJ.
Ocean Monmouth Amateur Radio Club, Lakewood
Airport (N12), and the MAFC Flying Club. 7.055
7.215 14.055 14.255 28.055 28.400; local 2 meter
repeater 145.110 - 600 PL 127.3. QSL. OMARC (at
firehouse), 700 Sixth Avenue, Spring Lake, NJ 07762.
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OPEN HOUSE Exhibiting Lakewood NJ airport Aug 29-Aug 30, 0000Z-0000Z, W5GAD, Metairie,
(N12) aviation & equipment, the Monmouth Area LA. Jefferson Amateur Radio Club. 7.235 14.285
Flying Club (www.flymafc.com) and the Ocean 7.035 14.035; SSB, CW and FT8 on various HF
Monmouth Amateur Radio Club (www.n2mo.org) bands; D-STAR on REF048C. Not all bands and
special event station. Airport at 1900 Cedar Bridge modes will be operated simultaneously.. QSL.
Ave. Lakewood NJ 08701. joekrul @hotmail.com or Jefferson Amateur Radio Club, P.O. Box 73665,
WWW.n2mo.org Metairie, LA 70033. w5gad.org

08/29/2022 | Hurricanes Katrina and Ida
Commemoration

"I'm sure things will be back
to normal by August"

—
i3 .
h
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| 6SK7 Pentode, Remote Cut-

l Also known by US military identifier VT-117A.

The 6SK7 is a remote-cutoft pentode. It is designed for use as a high-gain radio-frequency or intermediate-
frequency amplifier in a radio receiver. Because of its remote-cutoff characteristic, this type will handle large
signal voltages without cross-modulation or modulation-distortion and is suitable for use in receivers which
employ automatic-volume-control.

— Not too long ago I built Mutt Amps 0005, a guitar amp based on a
Fender Deluxe circuit with some elements of the Fender Bassman
(inputs), Valco/Supro/National (tone stack), and maybe even a little

— Vox flavoring (see why I call them mutts?). I had an old radio chassis
that had all octal sockets, so thats the way I went in terms of the tube
| lineup. The original tube complement was 6SQ7 input (the triode
section is like half a 12AX7), 6BL7 or 6SN7 phase inverter, and a pair

p; of push-pull 6V6s for power.

Le
I liked it, a lot. But after studying Vox and Matchless use of the EF86 J AR14
pentode I kinda got the itch to tinker. Here are the big “howevers”: the - m e
EF86 ain’t cheap, it's a 9-pin tube, and I didn't feel like adding a socket. o]
(g !
\'llitl'll-.l-
I hunted for an octal equivalent, and found it, more or less, in the 6SH7, 6S]7, and 6SK7. Oh, and I just happened ', 5.
to have a bunch of them, too. The potential pitfall to using these tubes is a lot of them are microphonic. The #y
|'||I:i.-
upside is they are cheap and you can roll through a few until you find one that’s not. There are a few internal ey
differences between them, but if you tie pins 3 and 5 together, any of them will work. :‘_'“E::_
Il. III
fie \Inf'. ing

While they aren’t common in amps today, the 6S]7 especially has a musical pedigree. It was used in some early | jheir
guitar amps like the 5C1 Fender Champ, and the Valco-made National 1200 as these schematics from EL34 * ®'*

ver, b

World show. o the
#) and

j||_q T

What's the effect on sound? In my experience, nice highs, beefy mids and a solid low end. It adds a throaty growl :'”l"'“lu

at lower volumes, and when cranked the sound is round and thick. Even

After rolling all three of these tubes through the amp, I don’t hear a lot of difference between them. They all :

g 1
want to just punch you in the mouth s ;
more the higher the volume goes. 5z Zmajv S S—— illaton
I'm diggin’ it. And if you're looking :? hg?ﬁ ~35¥ e =

]
for something to set your sound — - H'E" :.tl

15
apart, these tubes might be just what - e When
you’re looking for. g

TR
Credit: https://muttaudio. BSKT hlr-':ul.l:

«. wordpress.com/2014/08/29/talking- =3 "5 m'Fﬂf,'_:f:
: about-tubes-the-pentode-input- — LN L-_-r- e
i1 awesomeness-of-the-6sh7-6sj7- u&ﬂ o ol
-', 6sk7 family-wvideo/ 250 2

enfakg
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6SK7-125K7
Description and Rating

PENTODE

The BSKT and F2SXT ara remple-cubofd peptodes which are identical escept for

—
,;:}-*‘1,
e

heateor ratings. Eack type is designed fer use ag 8 high-gain radio-freguency or
internadiate-frequency amplifiar in radic reccivers, Becausc of its rencte-cutoff
characteristic, this type will handle largs sigrd!l woltdges withoul crass-mooula-
tion or modulation-di startion and 18 swuitable for use in receivars which omploy
aulomalic-vol uge-cantral .

GENERAL
Cathode - Coated Unipotertial T, 13507
Heater Weltage, B=C or 0-C . .« & o o o o & v o 6.3 . 12,6 Yolts
Heater Current . o o v 0 v w0 v m e e e e 3.3 . (.15 ampers
Envelops - MT-8, Metal Shell
fase - AA-21, Zmall Wafer {ctal B=Pin
Mounting Position - Any
Direct Interefectrode Capacitances *
Grid=Humber | to Flate, Faximu®m . . . . . . . . . - . - s . 0.3 wef
AUt & v 0 . e e ks s s s s s oE s s s s Coaa e oaa fi.0 uuf
Autput &« & & o s e e e e e e e 7.0 ey
MAXIMUM RATINGS
LESIGHN-CEMTER VALUES
Plate Voltage . . . . . ah L. L L L. Vol s
Scresn-5Supply Valtege © . . . 0 0 00 . . . o .. .. Vol ts
Screen Yoltage - See Screen Rabling Charl
Positive D=0 Grild=Humber | ¥Yeltage . . . . C e e e Yol ts
Flate Dissipation . . . . . . . . . . . . - 4.0 L. o - . fiatts
fereen Dissipalion . . . . . . o . . - . . 0.4 . . Watt
Heater=Cathode yol tage
Heater Positive with Respect Lo Cathode a0 Vol ta
Heater Megative with Sespect to Cathode S0 L. L. yolts
CHARACTERISTICS AND TYPICAL OPERATION
CLASE &) AMPLIFIER
Flate Yoltage . . . . . e e e e e e e e 1 . e . 280 Vol ts
Suppresser Yoltage . . L oo L L o . L . i} R a ¥oits
Sorean Voltage o . v 0 v v a0k s 0 e 0 e 130 o s o L] Wolts
ric-fumter | Valtags . . . . . « . &« . « . =1 P =3 Yolte
Flate Keslstance, approximate . . . .z . e 0.8 Wegohm
Transcondeclanss . . . L 4 & + = v 4 o4 = 4 380 R 4 Wicrammos
Plate Curran? o« . . o & & v & 4 & & o o oo s |3 .. Q. Williamparas
Screen Currant & .0 0 4 6 0 0 s d e e a0 ow 4.0 R 2.6 Killiampeores
Grig-Number | Valtage, approximate,
Gp = M Wicromhos o 0 o 0 0 0 0w . e -35 P el Volts

TORiLR giR [ eofdecled [0

aig £

VPR § commected to gin 5 oat sockel,

U5 GENERAL @B ELECTRIC

TU-TLIELE, R, B EGANE LSLILE UL e Ry e e

".— B H.I:.]'}H.-l_ll"-:-l.l.l (F FREQUENCY | i "I RT,

EEE TR B oomss Pl ond peae .

TERMINAL CONNECTIONS

=
a

Fin
Fin
Fin
Fin
Pin
Fin

Pin &

PHYSICAL DIMEMSIONS
-|.—|£ ——
LS

Supersedes [i=13774 doted 4=350 ang £/- 1389 doled b=4F
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Antenna/Elmer Weekend 2022!
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K7RA Solar Update

Solar activity increased over this
reporting week, July 14 to 20, with
average daily sunspot number
rising from 102.1 to 137.3, and
average daily solar flux from 147.4
to 157.6.

Peak sunspot number was 166 on
July 17, and peak solar flux was
171.4 on July 15.

Geomagnetic activity peaked on
July 19 when planetary A index was
26 and middle latitude A index at 19. Alaska’s high latitude college A index was 43, with the K index
at 6, 5, 5, 6 and 5 at 0900 to 2000 UTC.

Average daily planetary A index decreased this week from 12.4 to 9.4.

A crack opened in the earth’s magnetic field on July 19, allowing

solar wind to stream in. It is documented here:

https://www.spaceweather.com/images2022/19jul22/data.ipg

At 2241 UTC on July 20 the Australian Space Forecast Centre issued a geomagnetic warning. An
increase in geomagnetic activity is expected over 22 to 24 July due to the onset of coronal hole high
speed wind streams.”

Here is the latest forecast from USAF. Predicted solar flux seems promising with flux values peaking
around 160 on July 30 through August 7 and again from August 26 through early September.
Predicted flux values are 120 on July 22, then 118 on July 23 to 25, then 116, 114, 110 and 120 on
July 26 to 29, 160 on July 30 through August 7, then 155, 145 and 138 on August 8 to 10, then 138
on August 11 and 12, then 128 and 125 on August 13 and 14, 130 on August 15 to 17, 135 on August 18
to 20, 138 and 148 on August 21 and 22, 150 on August 23 to 25, and 160 on August 26 to September

3.

Predicted planetary A index is 20, 40, 14 and 10 on July 22 to 25, 5 on July 26 to 28, 8 on July

29 through August 2, then 12 and 10 on August 3 and 4, 8 on August 5 to 7, then 15, 28 and 12 on
August 8 to 10, 8 on August 11 to 17, then 15, 20 and 12 on August 18 to 20, and 8 again on August 21
to 29.
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The worst solar storms in history

r Tarig Malik

Space.com
2 days ago

Solar activity 1s ramping up as we experience solar cycle 25 and with it comes an increased likelithood of solar
storms — a large release of energy in form of solar flares or coronal mass ejections

Solar storms can seriously impact technology on Earth as well as zatellites and spacewalking astronauts due to
inereased radiation exposure. Earth i3 no stranger to the sun 's wrath as large geomagnetic storms can interfere
with high-frequency radio communications and Global Positioming Systems (GP5), according to NASA | |

Here we take a look at some of the worst solar storms in history.

1859: The Carrington Event

F. o
l‘,—ﬂ

Fichard Carrington's drawimng of sunspots. (Image credit: Fichard Carrington)

The Carrington Event of 1339 was the first documented event of a solar flare impacting Earth. The event
occurred at 11:18 2m. EDT on Sept. 1 and is named after Richard Carrington, the solar astronomer who
witnessed the event through his private observatory telescope and sketched the sun's sunspots at the time. The
flare was the largest documented solar storm in the last 300 years, NASA scientists have said .
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According to NOAA | the Carmmngton solar storm event sparked major aurora displays that were visible as far
zouth as the Caribbean. It also caused severe interruptions in global telegraph communications, even shocking
zome telegraph operators and sparking fires when discharges from the lines ignited telegraph paper, according
to a NASA description.

1972: Solar flare vs. AT&T

The "seahorze flare” releazed in August 1972, (Tmage credit: NASA)

The major zolar flare that erupted on Aug. 4, 1972 knocked out long-distance phone communication across
zome states, including Ilinets, according to a NASA account .

"That event, in fact, caused AT&T to redesign s power system for transatlantic cables" NASA wrote in the
account.

1989: Major power failures from geomagnetic storm

| August 2022 East Pennsylvania Amateur Radio Association
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Damage from the March 13, 1989 geomagnetic storm caused by an intense solar flare. (Image credit:
NASAPSE&G)

In March 1989, a powerful solar flare provoked a geomagnetic storm which subsequently set off a major March
13 power blackout in Canada that left six million people without electricity for mne hours.

According to NASA | the flare disrupted electric power transmission from the Hydro Québec generating station
and even melted some power transformers in New Jersey. Thas solar flare was nowhere near the same scale as
the Carrington event, NASA scientists said.

2000: The Bastille Day Event

: August 2022 East Pennsylvania Amateur Radio Association
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Close-up of the region of the flare captored by NASA's TRACE zatellite. (Image credit: NASA/Goddard Space
Flight Center Scientific Visualization Studio)

The Bastille Day event takes its name from the French national holiday since it occurred on the same day
July 14, 2000. This was a major solar eruption that registered an X5 on the scale of solar flares .

The Bastille Day event caused some satellites to short-circuit and led to some radio blackouts. It remains one of
the most highly observed solar storm events and was the most powerful flare since 1959

2003: The haunting Halloween storms

An amimated gif showing the eruption of an X-class solar flare during the busy "Halloween storms of 2003".
(Image credit: NASA Goddard Space Flight Center)

From October through November 2003, the sun unleashed a barrage of powerful sclar flares and coronal mass
gjections that slammed info Earth's atmosphere.

Dubbed the "Hallowsen Storms of 2003" by NASA these solar storms caused aircraft to be re-routed, affected
satellite systems and caused power outages mn Sweden. The Solar and Heliospheric Obzervatory (SOHO)
temporarily failed during the solar onslanght.

On Oct. 23, 2003, the sun unleashed a whopper of a solar flare . The flare was so infense 1t overwhelmed the
spacecraft sensor measuring 1. The sensor topped out at X728, already a massive flare). but later analysis found
that the flare reached a peak strength of about X435, NASA has said.

The Halloween storms were particularly scary as they occurred during a time in the solar cycle when solar
activity should be relatively quiet — about two to three years after the solar masimum. According to NASA 17
mazjor flares erupted from the sun during this time.
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The X9 zolar flare was observed by NOAA's GOES-13 satellite. (Image credit: NOAA's Space Weather
Prediction Center)

When a major X-class solar flare emupted on the sun on Dec. 3, 2000, 1t registered a powerful X9 on the space
weather scale.

This storm from the sun "disrupted satellite-to-ground commaunications and Global Positioning System (GPS)
navigation signals for about 10 minutes " according to a NASA description .

The sun storm was so powerful it actually damaged the solar X-ray tmager instrument on the GOES 13 satellite
that snapped itz picture, NOAA officials said .

2022: A very expensive storm
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A view of SpaceX's first 60 Starlink satellites in orbit, still in stacked confizuration, with the Earth as a brilliant |
blue backdrop on May 23, 2019, (Image credit: SpaceX)

In February 2022, SpaceX withessed the destructive power of the sun when a geomagnetic storm destroyed up
to 40 Starlink satellites worth over $350 million shortly after deployment.

Starlink satellites (and other low-Earth orbit satellites) are particularly volnerable to geomagnetic storms
because they are released into very low-altsttude orbits (between 60 and 120 males (100 to 200 ko), and they
rely on onboard engines to overcome the force of drag, raising themselves to a final altritude of about 350 mules
(550 kem).

During a geomagnetic storm, Earth's atmosphere absorbs energy from the storms, heats up and expands
upwards, leading to a significantly denser thermosphere that extends from about 30 miles (20 km) to
approximately 600 miles (1,000 km) above the Earth's surface. A denser thermosphere means more drag which
can be an 1zsue for satellites.

This 1z what happened i February when the batch of recently released Starlink satellites failed to overcome the
mereased drag cansed by the geomagnetic storm and began to fall back to Earth, eventually burmng up in the
atmosphere.

All Future PLC brands are supported by its andience. When you purchase through links on our site, we may
earn an affiliate commission.

Credit: hitpsy fwww.newsbreak com/news/ 2674014319468 /the-worst-solar-storms-in-
history?nofds=18 f=spp sharefs=a7&share destination id=MTY1Njsl1MzcSLTE2NT=0MTA:MTESMl=
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Getting Started on the Amateur Radio Satellites
by Keith Baker, KB15F/VA3IKSF, kbisfilamsat.org

{Thiz article was previously published
as “Working Your First Amateur Radio
Sarellire: Itz Easier Than Tou Think"™ in
Monitoring Times, Brassfown, NC 28902)

ne of the great features of Amateur
Poadio is that it 15 really sewveral

hobbies rolled into ome. If you
become bored with one aspect of the hobly,
there is always something new and different
totry. For the Last 40 years or sousing the fleet
of Amatenr Fuadio satellites to commumnicate
has always been one of the more nferesting
aspects of Amateur Radio.

However, if yon are new to amatewr satellites,
of the “birds™ as we satellite operators often
call them it's important to establich 2 general
mnderstanding about how to find and track
these modern day wonders bgfore yon
make your first attempts at using them. My
goal o this short series of articles for The
ANMEAT Joermal will be to provide you with
a general infroduction to the basic concepts
of tracking, operation and customs currently
in nse on the satellites and to give you soms
practical hands on tips on how, you too, can
get started in this wonderful aspect of ham
radio. For starters, I'm going to be using
one of AMSAT s relatively easier-to-operate
{one of or so-called “EZ sats™) - A0-51- as
an example for yon to oy out your newfound
knowledze.

Indeed, for most of us, the thought of
using our own radio equipment to hear or
talk through a satellite conjures up a senss
of mystery and awe. At the same tme, it
Crestes 3 certain amount of fear ... fear of
doing something wrong, or of not ever being
successful no matter how hard we v In
years past, when only one or two amateur
satellites were in orbit, hams had to really
work hard to even hear one of the O5CARSs
{Orbiting Satellites Carrying Amatenr
Fadio) as they whizzed overhead.

Az of this writing, there are some 20 or so
active ones up there, and that’s not even
counting the crew of the Intermational
Space Station (I55) who use the Amateur
Fadie equipment installed aboard that
permanent orbiting laboratory. What's
even more exciing is that there are several
other Amateur Fadio satellites currently
on the drawmg boards or swaiting launch.
S, it's safe to sy your chances of at least
hearngz one of them {or, if you have at
least & Technician Class ticket, actually
communicating through one with yoar
ourent equipment) is far better now than at
amy time n the recent past.

Tracking the Birds

To listen for, or communicate thromgh an
Amateur Fadio satellite you first have to
find out when it will be within range of your

The author uses a Kenwood TH-T8A dual-band HT and 2 Nghoweight Armow Antenna 1o make 3
COMIEcT through AC-51 from I SNores of Lake HUron in Michigan. When USed With 3 5 WaTL,
fuil-duplex handhsld in an open Jocanon free of foliage, SUch 25 a beach or @ Neid, The antanna
providas enough UpARK and downdng gain i SUCCESSTULY Work e F DIrs, 8VeN o DIS5es

close 1o the hanzon. (KE10EF Phora)
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station. Forfunately, most of us now have a
computer in our ham shacks and access to
the Internet so wacking satellites has becoms
mmch easier than it nsed fo be

Today, several satellite-tracking programs
are avallable in sharevrare or for purchase,
as wall as in a vanetny of different computer
formmats. What's more, 8 mamber of Web sites
related to amatenr satellite operation now
have pnline tracking programs that make
rough wacking a smap. But, if you're really
serions about satellite racking, you should
alzo become farniliar with how towse seifs of
orbital data called Eeplenian Elements.

Fonowm to veteran satellife operators simply
a5 “Keps”, these data are derived from
observations of each satellite’s orbital
motion. (Eepler, you may recall, discoversd
spme 1nteresting things about planetary
motion back in the 17th century!)

Today, WOERAD, the MNorth American
Aerospace Defense Command, keeps
frack of almost everything in Earth orbit.
Peniedically, they issue orbital information
on non-classified satellites to the Mational
Apronautics and Space Administration
(MASA) for release to the general public. The
information is listed by mdividual catalog
mumber of the satellite and containg mimeric
dats that describes, in 3 mathematical way,
how the satellite is moving around the
Earth.

Without getiing into the complex details of
orbital mechanics (or Eepler's laws!), suffice
it to say thiz dats iz what your computer
software uses to plot the predicted pathe of
satellites. That is, once you've loaded your
location (latimde and longimde), the curnant
time along with the Eeplarian element files
into your satellite wacking software, the
computer then solves the complex orbital
math to make a prediction of where a
selacted satellite should be atthe current (or
a fuiure) time.

Becsusa they are such 2 vital ingredient to
this part of our bobby {and because they
age over time) finding & relisble source for
the latest Eeplerian Elements for Amateur
Fadio satellites shounld be high on your list
of things to do as you get started o satellite
work. Feps are offen listed on many Amsbeur
Radio Internet Wel sites. The AMSAT-Horth
America Web site lists the latest Eeps in a
variety of downleadable formats at www.
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amsatorg amsat-newtools. And as Tsand
for the so-called “easy FMM birds™ like AQ-
51 and the IS5, the AMSAT Web site even
sports an embedded online tracking feamre
which allews you to simply plog in your
latimde and longimde (or your Maidenhead
Gnd Square) to find out when those satellites
of interest to you will next be in range of
your location

Beacons

Probably one of the first things you will leam
to do after you find out when a paricular
satellite will be within range of your station
is to Listen for the satellite’s beacon Most
satellite beacons comsist of one or more
ransmissions coming from the satallite that
will assist you in your search as weall as well
you other things about the satellite’s health
and the namre of its transponders.

Gatellite beacons operate in many modes,
from Morse cods to a variety of digital
formats, and can uwsually be fonnd on
frequencies immediately above and/or below
the satallite’s other domnlink frequencies. In
addidon, as maost satellite beacons Tansmit
with a fixed amount of output power, they
can also serve as a superd reference point
for cetting up and calibrating your station
anteonas and other equipment

Most satellite telemstry signals, which
consist primanly of Tansmissions abont
the beszlth of the saellite. are also sent to
zround controllers by way of the beacon.
What's more, some satellites even provide
information regarding their transponder
schedules, slong with other ttems of inferest
to satellite operators, using their beacons.
However, in the case of A0-51 and most of
our other FM satellites, the single channe]
downlink is itself, the beacon.

i
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Dubbed “Echo™ before launch, the AD-51
samiiite T8 In the ""Spaca Head Moduls,”
e Ljwpsar srage of s Iaunch vahicia ar the
Barkonour Launch E'ﬂ'-’l?,DIEX in Kazakhstan.
(AMSAT Phato)
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Transponders

Now that you have a reliable way to know
when the satellite is within range of your
station and you've familiar with its beacon,
yon next have to learn how to use its
transponder. & transponder is the circmit
that receives your uplink signsl and then
remansmits what it hears via its downlink
transmitter, much like an FM repeater
does. However, unlike 2 terrestrial FAL
repeater, which has a specific input and
output frequency in the same band, most
amateur satellite wansponders receive and
then refransmit what they hear on another
frequency {or frequencies) on another
amateur band entirely. In short, miost smater
satellites act much like cross-band repeaters
in the sky

What's more, as a satellite is a moving
target, signals being passed through it will
exhibit a pronounced Doppler shift, just
like the changing pitch of a train whistle
as it approaches and then passes. During a
satellite contact, as the satellite approaches
you, both uplink and downlink frequencies
will sppear higher than those published. As
the satallite passes overhead both the uplink
and downlink frequencies will then appear
to slowly drop in frequency than those
published. And as if that weren't confusing
enough this apparent fequency shift will
seam to be more pronounced on the higher
frequency (shorfer wavelength) amateur
bands than on the lower ones.

Crur exampls satallite, A0-51, uses what's
called 3 “bent pipe” transponder. That is,
whatever form of radie communication
is sent up to the satellite on the uplink is
simply “sent through the pipe™ back down
on the downlink, ACQ-51 sports a vansty
of transponders, but the one I will be
helping you attempt to use is its FM voice
ranspondsr.

Operating Modes

Cme of the tarms youwill soon come acToss
in zatellite work will be a reference to the
mide of 3 satallite’s mansponder. A satallite’s
operating mode is ooething moere than a
shorthand way veteran satellite operators
identfy the varous combinations of uplink
and downlink frequenciss available for
nse.

Back in the old days of satellits operating,
one of more leters of the alphabet were used
to desigmate satellite rancponder modas. For
example, if 3 satellite’s uplink frequency
was on 2 meters and its downlink frequency

The author's wife, Kare Baker, KB1OGF/
VAIOGEF, makes a contact throuwgh mha A0-
51 samelima on the shores of Lake Hunon M
Mrchigan with her Kenwood TH-T84 dual band
HT. The axtendsd “rubber dick™ [MFS Moosd
1717 rom M FJ Enarprisas) antenna and about

5 WATS OF UpINK POWSr DrOVIDes [UST snaugh
gain on Ta UPKNK and doWninK 10 DRsTly

WOrk the Saraiiita on near overnead Dasses.

was on 70 cm, the satellite was said to be
operating in “Maode I”. Anuplink on 70 cm
with a downlink on 2 3 was called “Mode
B, and =0 om.

Today, because s0 many satellites with
different uplink and downlink wansponder
combinations are now i orhit, a somewhat
more complex system that includes the
first letter of the band i uwse (VHE, UHF,
SHFE, efc.) has emergsd. As 2 resalt, the
ald “MMede B” has now been renamed
“Mode U™ because the satellite’s uplink
ransponder receiver is mmed to UHF and
its downlink transmirter is set for the VHF
bands. Likewise, the old “Mode I has now
been dubbed “Mede VU and so on. For
this article, the AO-51 Tamsponder we're
mterested in 15 the one for Mode VT ... or
the old MMode T ... with uplinks in the 2 &{
band and doamlinks in the 70 cm band.

Schedules

Most amatenr satellites operate on a
publizshed schedule that lists when its
various fransponders will be switched on
and off and at what tmes. 45 AOQ-51 has
multiple Tansponders, it's very important
to always check the published schedunle for
the satallite bafors you attempt to use it AO-
51% current operafing schedule is always
available via the AQ-51 Conirol Team page

The AMSAT Journal + JulylAugust 2010 + www.amsat.org 'a-gl 5
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Some Popular Amateur Radio FM "Easy Sat” Frequencies
Satellite Name Uplink Downlink Remarks
AD-51 145,320 Mz | 435.300 MHz
[Echa) 145,880 Mz | 435 150 Mgz | DETuR FM Voice
AC-27 i ,
, 145,850 Mz | 436.705 MHz | Daytime Passes
{Eyesat)
SO0 | 445 850 MHz | 438,705 MHz |67.0 Hz CTCSS Tone Required for Access
{SaudiSat 1-C)

of the AMSAT Web site at: www.amsat.
org/amsat-new'echoindex php. Click on
the “check the schedule™ link and look for
the “FM Fepeater™ fequencies. During a
npical month oaffic on the Tansponders
might be FM woice, Slow Scan TV (35T,
low power (QFF) FM operating and'or the
digital modes. By looking at the scheduls
you'll know when to expect the various
modes and at what frequencies they'll be
oparating. Also, leok for other activities on
the schedule such 25 College Satellite Might
or when AC-51" conool operators reversa
the spacecraft atttude to favor the southem
hemizphens

Equipment

Contrary to what yon might believe, you
don tnead a super powerfal FA wansceiver
and a buge antenna to work the binds. In
fact, I {and many other amateur satellite
operators) have somedmes met with success
using just a simple dual-band hand-held
radio and an antenna with just a bit more gain
than the ordinsry “Tubber duck.”™ Howetver,
becanse the UHF downlink output power
on thess “EZ sa™ is usually prety weak

gicissc| 73
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Chouck Gresn, NPADI, preparas A0-51 for

launch ar the Baikonour Launch E'M,DE‘I ]
KarakhsTan. (NDADI Photo)

{often less than 1 watt) you'll have far better
snccess if you can create some signsl gain
on the downlink .

Several people have “rolled their oam”™ Yazi
satellite sntennas for A0-51 nsing nothing
more sophisticated than a senes of mmmed
coat hangers mounfed on 3 block of wood.
However, for many years and for most of
my own AO-51 contacts, I've been using
a commercially made, hand-held anteona
from Arrow Antenna of Cheyenne Whroming,
WWW.AIToWaARntennas. com. Their “Amow
O™ Satellite sntenns (with medsls starfing
at about §75) 12 specifically mannfachred
for hand-held radio satellite work, is

ACIN FI FATRANINQ THFN

EE3GDE, which do 20 can be (temporarily)
found at hitp://bit IvbUGIR3

However, even if you don't have a full
duplex radic, you can still get in on the fun
of working these satellites by using two
separate radios, or a radio that can Tansmit
on the satallite’s uplink and angther radio that
can receive the downlink If thers is enough
Zain in your aotenna, the lader radio can
even be 3 hand-held or other programmahble
VHF/UHF scanner of some sort. Many
novice satallite ops have also metwith some
sunocess on AD-31 by simply waiting for a
break in the sction to wansmit “in the blind™
on thie uplink snd then listening for someone
answering them on the downlink.

Setting Up Your Radio

Wow that you have found ont what time of
day AO-51 will be in range of your location
and you have assembled the equipment and
antennas to do o0, you are aimosr ready to
make your first contact. Bus, first, you'll need
to program your radios so as to take info
account the Dopplar shift that we discussad

very well constucted —
(from aluminum
arrow shafts, hence
the name) and is
collapsible for sasy
portakle use.

It is also important
to rememhber that |-
AD-51, like most
amatenr satellites, [0
operates in what's
called frue duplex
or fidl duplex mods,
meaning that the
uplink receivers and
downlink ransmiters
are both operating
at the same tme. It
iz helpful (but not
absobately necaszary!)
for your ground-basad
equipment to do so
as well. By operating
your station {or your hand-held) in Snll duplex
mode, you will get immmediate feedback that
the satellite bears you becanse you will
acmally hear your own uplink sirnal coming
back down to you on the downlink.

Unfornmately, fewer and fewer commencially
mannfacired radios these days have the
capahbility to operate in full duplsx mode.

Az of this writing, a short list of those
(mestly older) radios compiled by Andrew,

6 % The AMSAT Joumal + July/August 2010 - www.amsatorg
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Numerous other satellie passangers dwart A0-51, shown hare srng in
15 UPPer 51308 CarTying SITUCENS JUST pror 1o launch from the Bakonour
Lawnch Compiex in Kazrakhs@n A0-51 18 the smai cube-shaped samifire
shown in the lowar Ief of the photo beTwesn tha ccragonak-shaped halan
Unr5as-3 and the ralfar Zauaisar 2. (AW SAT Phota)

earlier. If your radio has programmable
memories, it's 3 good ides to program one or
o addifional frequencies into the memory
bank ahove and below the published uplink
and downlink frequencies. These can be used

as the satellite first moves toward you and oltage
then sway from you as it passes overhead. .
For example if the operating downlink
frequency for A0-51 15 listed in the satellite’s ige
oparating schadule on the AMSAT Web site
as 435300 MHz, you should program -
age
s 2
r.-'i-
Page 32 5
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memories inte your radio for 435 320 and
435.310 on the high side and 435290
and 435280 MH=z on the low side of the
published downlink Sequency. Likewise,
if the uplink frequency is Listed as 145 020
MHz you shonld program memories for
145025 and 145930 MHz on the high side
and 145915 and 145.910 on the low side of
the published nplink fSequency.

Also, like many of today’s terrestrial
repeaters, 4 mumber of our FM satellites
require 3 CTCSS tone for access be sant
on the uplink, o be sure and determine if
the zatellite you want {0 use requires ons
and set your radio accordingly. As of this
writing, ACQ-51 required a 67 Hz CTCS5
tome for access.

For a whele lot of reasons that are well
beyond the scope of this article, the Doppler
shift is moTe promounced as the operating
frequency moreases. This means the Dopplar
shift will appear more propounced on AC-
51% downlink frequency than on its 2 A
uplink I've most oftien found that simply
switching between my programmed 435
MHz downlink frequencies as the satellite
passes ovarhesd is nsnally enongh 1o kesp
the satellite’s downlink on frequency n oy
radio during the dme that it is i rangs.
Power: How Much is Emnough®

The issue of power is a relative one. It
depends on the number of other people
using the transponder; how much uplink
gain yon have in your antenns system, and
bhow close or far away (overhead va. at the
horizon) the satellite is compared to your
location. Usually, a 5-want HT and the
anfennas shown o some of the pichures in
this arficle are sufficient to work A0-51 on
non-contentious days

I say “non-contentions™ because it is
nportant to remember that the satellite is
much like 3 terrestrial repeater mounted
on @ 500-mile high tower. With only one
chapmesl, it can get very busy, partcularly
on weekends. On some days, my 3-wat,
dunal band HT and an extended rubber duck
antenna are sufficient for a quick contact on
& near-overthead pass. Oo the other hand,
during some asy weekend satellits passes,
even my exiemal Yagi and 50 watts of power
isn't enonzh to evercome the hish-powarad
uplinks of soone inconsiderats operators.
Waorking in the Footpring

While it is techmically possible to work
these satellites at the horizon, you'll nesd
something mors thean 5 watts from an HT and

=r A AWD M

. =47000002

[l =107

e

& hand-held antenna to do so. It is important
to remembear that the footpring of the satellite,
which iz the arez on the Earth whers tao
people can see these Low Earth Orbiting
(LEOD) satellites and work each other throngh
them iz about the size of North Amsrica.

Sorme hams on the U7.5. East coast have, for
example, wsed AC0-51 fo make coatacts into
Western Europe (and from the T7.5. West
coast to Hawaii), But that happens onl)y
whan one parson is on the extrems edze of
the footprint and their counterpart is on the
other edge. [And those contacts don't last
longz because the mumal footprint coverage
maoves away very quickly! — Ed.]

Polar orbit sarellites swch as AO-51 will
fypically give you three chances to work
them, twice a day. Pass duration ... the dme
during which you'll be in the footprint ..
can range from 7-15 mimites depending on
whether yon are in the fall footprint or just
part of it during the pass.

It's inferesiing io note that on many passes
the footprint will cover the enfire Atlantic
Ocean I know of several hams who have
taken their Armow, Elk or home-brew
hand-held Yaz antennss and HTs along oo
cruize ships and made contacts from the
outside deck of their ship ... after, of course,
obtaining the sppropriate permission from
the captain of the vessel!

Putting it All Together

HMow is 3 good dme to visit the AMSAT Web
site {if you haven't already) and download
a set of cwrrent online pass predictions for
AQ-51 from www.amsat.org/amsat-new/
tools/predict. Selsct the satellits for the
prediction (AC-51) and then enter either your
MMzidenhead Grid Square or your latmds and
longimde into the online predicfon ool
Then click on “predict” icon and, presta!l 4
list of satellite pass dates and dmes (Im TUTC)
and directions {in degress) will pop up. Yoo
can alzo click the view the ourment location
of A0-51 link for a snazzy map-based view
of A0-51"s next few orbits.

In the table. the acrooym AOS stands for
Acguisition of Signal which iz the time
when the satellite will first come over your
horizon The acronym LO% stands for Loss
of Signal which is when the satellite will
fall back below the horizon at your location.
Both azimuth and elevation headings are
exprassed in the degrees of a 360-degTee
compass fom your location

You will also note that AD-51"s satellite
passes at your location follow a repeating

The A0-51 sareilite lBUnchas on 3 convarmed

Russian ICBM rocikar on 28 June, 2004 from
he Baikanowr Launch L‘am,umrm Kazakhsman.
{AMSAT Phoro)

pattern. As the satellite is in 3 near polar orbit
(which means it orbits over the Earth's north
and south poles) thiz means the satellite will
e in view of every spot on the planst several
times each day as the Earth (and you!)
slowly rotate undemeath For AQ-51, and
mast other polar orbiting satellites, you'll
nsnally observe a siming of three passes ..
one moving fom north to south (or south to
norih) of to the east, one nearly overbead,
and then one off to the west, with each pass
spaced about 90 minufes apart. A similar
siring of passes will repeat some 12 hours
later in the opposite north/'south direction.
When you are first starting out, it's probably
also best to pick a satellite pass that will put
the satellite close fo being nearly overhead
(%0 depress) of your location. So, look for
thiose pass elevations in the table that are well
above 45 or 50 degress. These will be your
targets of best oppormnity.

What o Listen For

MNow, it's fime to acmally listen for the
satallite. At the appointed AOQS time step
outside, turn your radie(s) on and set it
(o7 them) for one of the Sequencies on the
upper side of what’s published for both
the uplink and downlink. Then, wait for
the zatellite to pop above your horizon.
If you are using a Yagi antemna of some
soft, aim it at the horizon in the dirsction
of the AQS prediction and start swesping
the antenna back and forth borizomtally.
Be sure to mm the radie’s squelch on the
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causing long distance fesdback and rag
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listen for the radio to quiet. Coce it does ... chewing, calling OO on the FM birds is GE‘“'“H the nght Antenna
( congratolations .. you'll be istening to AQ-  considered another amatenr satellite protocal
! 51 in orbit some 500 miles sbove Earth! no-no. As with any radio installation, the mone
v ! to tice trackinz the But dl f how where and when | ™MONEY you put inta it, the more versatile
P Off MEY WaAnl o pracuce facrting  TRERITIESS OF AOW, WHETE Snd W it will be. Still, you don't have to break
T satellite with your antenna and simply wyou do it the first ime you bear your owm
N . . - } the bank to get started. Here are some
P listening for the rest of that satellife pass woice coming back down from a satellite ) .
3 . . antenna tips to help give you a better
(=] {or a few more) to get a better idea of how  {or someone snswers your call), the theill chance for working AMSAT's so-called
the conversations flow on the bird. It is  will be pmch like your very first ham radio . - with g
important to remember that, not only is the  contact, shaking hands, sweaty pabme and Sats Wilh success. )
. . - The output power of these satellites
satellite rapidly moving toward and away  all! It was for me. . .
. vou which iz causine the observed . is usually little more than a watt Most
Dl skt in f nclfgﬂm el s Sea you on the birds! often, the satellite’s handlers will have
alro slowly tum} ]jng:inurh:it So, at multiple A.huu.t the A.u‘lhur . the bl!‘d'ﬁ dD‘il'I'IlII'Il'l‘IJ':E.r"lEI'I'II‘tI.EFE powersd
times durine each pass. its fa it and First licensed in 1976, Keith Baker, EB1SF/ || back into the 500 milliwatt range to help
I - v-'iJJI;:-E :;ns:s- larizedwith VLIRS, bolds an Extra Class license in extend the life of the satellite’s batteries.
which, in orill create  sisnificant the TJSA and an Advanced Class license | This means that any antenna you can
loss 1|1 signal nn';,m If the mm].ljgm sigmal in Canada. He is a Past President and the §| musier on the ground to listen to the
fades (or the down link gets garbled) try mgmﬂtmaﬁmﬁh_{x{sigm ,:!,m{;i.:a :ill-:l':_lel:llpl:l:wnllnl:s, from these satellites
ritch I ; 50 seTved as ve Vice :
::d;t: nriunniiqu“ﬁiejﬁpn ?EE President from 1994 to 1998 Erith was also | On the other hand, & somewhat more
- uF mbemtﬁ:mmfgu}' g 3 marnber of the AMSAT Board of Directors | useful amangement consists of a higher
hanging antenna polarization with ¥ from 199:1 to 2003 Bs?des The ..-Luj..‘i.-ﬂ" gain, externally mounted VHF/UHF
should also belp Journal, his amateur satellite-related articles | wertical antenna such as that used for
. ' ) and photos have appeared in The ARRL | Amateur Radio repeater operation. This |
Druring the pass, J’.E'“'U Pl'ﬂ.bﬂb]!r' Bear  promdbook The ARRL Savellite Antholozy, | antenna installation will usually provide -,
on2 or mare hams E}DJP}? saylng hello or 05T Magazine, OQ Magazing. 0 FHF, || a bit more success if you want to hear LE
c exchanzing their Maidenhead Grid SqUat® oo oy Badio (Japan), and OSCAR News | satellite passes, for example, near the I
g  Dumbers. Indeed, most conversations oL i) Eeith was the author of How fo Use | horizon, :
el AO-51 m.usuaﬂy very mﬂf ‘hello —and 0 somanour Radio Saveilites, awork thatwas | Another very reliable antenna “! L it
e — goodbye” exchanges similar to a0 HF  pyplichad in several editions by AMSAT- | arrangement that many FM satellite
I_:"K E:n:]mnge 5@ as to give the nm?.uﬂlers Horth America throughout the 1990s. He | enthusiasts have used consists of an B
— listening in, a chance to work the bird AS o0 sonared that work to several other | extemnally mounted, duak-band, rotatable
you might guess, ]ung—nmfiedmg chews are AMSAT organizations around the world WHFUHF, three or four element Yagi
R‘ nor welcome on the FM birds. where it was evenmally translated into five | beam antenna set up for terrestrial
lt's Showtime! different languages. Curently, Keith writes | operation. This approach allows users
When you’ve gathered up encugh courage the gquanerly “Sky Surfing™ column shout | to aim their beam antenna at the horizon =
Ser| to actually try your band at making 3 contact  amateur satellites for Monitoring ITmes || and work through the satellite as itrises.
(and if you are using the same radio in full magazine. Some of his other more recent | Then, as the satellite passes overhiead,
. duplex mode on the uplink and downlink) creative projects include writing portions | they swing their beam antenna arcund
you glso need fo make sure you are using & of the AMSAT-IA publication “4M54T § in the opposite direction and catch the
speaker separated from your microphone.  The First Forty Fagrs,” as well a5 serving | satellite as it sets. Such an arangement
Par Thiz can be an earpiece or an external a5 an editor for the ARRL's new Satellite | is useful for contacts on satellite passes
speaker of some kind. In full duplex mode, Handbook Eeith currently makes his home | up to about 45 degrees in elevation.
1 using a microphone and a speaker located  in the small town of Corunna, Ontario, | Mow, of course, the ultimate satellite
Ry right mext to each other (such as on 3 Canada with his wife, Eate (EB10OGF/ | antenna for full pass coverage is a high
handheld) will cause howls of feedhack . VAIOGE) and dsughter Emily. 53 gain, three or four-element set of VHF/
through the satellite! MNeedless to say, such UHF Y¥agi beam antennas mounted on
== activity will alzo not make you a popular an altitude/azimuth rotator. But, you don't
U camper on the bird, either! need that just to work the "EZ sats.”
However, once you are ready to Iy your buck
Tera at acteally making 3 contact, simply wait
Gigi for a pause in the action and then (quickly!) ;
drop your call sizn in between contacts. {Lef) Untl s successiul launch, AQ-51 was ‘oltage
- a1 ; - called “Echo™ a5 it was the Mfth sarelire bult ]
Meg H'“PEf!'u:“ly““ ?hil:m@m}' ;f’ your snarely by AMSAT-North America. The AG-51
Kilo WL SIERaL on e ':'“'“]mk. » 3 QIscovery moniker (which denomes ir as the 5157 AMSAT
that will provide immediate confirmation OSCAR samellite SUCCAsSTUNY launched) was age
Hec that you are, indeed, gafting in. But, plesse awarded onca e SaTaiite achieved orbm and
Dek !

(bas % The AMSAT Jourmnal + JulyiAwgust 2010 « www.amsatorg =k
(b —
b :
1 o . o o Fo
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easy-to-build

EPARA SatComm

ssb transceiver

for 1296 MHz

Complete description
of a simple
sideband system

for the amateur
23-cm band —

the same technigue
can be used

for the other

uhf bands

The :imph: microwave b system pre-
serfed here weas usecl o acfhuevie Northern
California’s first recent two-way sshcom
munication: an 1286 MHz, berween
WAGLIAKM and KEUQH, on April 14,
1974." Aside from any precedent which
may have been establishod, the method
uded o (ranmmil and racaive microwave
s represents 8 significant breakthrough
in that it s simple, straightforsard, in-

3 seplember 1974

H. Faul Shuech, WAGLIAM, 12208 Sandy Lane, San Jose, California 95124
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epensive and readily  reproducibde by
any ubhf enthusiast. Maithor specialized
toods mor elaborate test equipment s
recquaired oo baild this euulp-mem — equip-
ment thal provides the capability for
line-of-sight ssh contacts on the iIiI"I.]I.F"III
23-em band.

Fig- 1 shoes the schome generally wsed
for the tranemissbon and reception of uhf
ssh gignels. Tha received signals are
downeconverted  in the conventisnal
manner into the high-Trequanty specirum
whare they are detected by the station
raceiver. Similarly, a  high-froguendy
slgnal ganerated by the station exciter is
heterodyned up o uhf, then amplified
amd transmitted, Mote the high degroe of
redundancy present in this system. Both
the transmit end receive converters use a
mixer and lecal-awillater chain, the fune-
tion of each being essentially identical 1o
its counterpart,

Assuming the availability of a bilatera

[ame years aga, KEHCP and WEGEDO rer
syccesstul 1206 -MH 2 538 schadules, nach using 2
2C3 o= o semultdneout misor and LD doubler
Tha resadting s oulput was éatsly copyable, il
nol expctly specirally pure. Bandgoess Tilten
werp wEsd 1o antenuatn tho endesired producl:
nb the anlenna. The sguigmant oarently usec
by WABAM ond EGUOH, described in the
artiche, wsus diode balamoced mizedrs with imjec
ticim o1 e ultimate LD freguency. Thit mathed
of heterodyning procieces clean 1298-MHz sl
withoul excestive intermncigdation products

Editon
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mixer (one which operates eoually well in
both the Fforward and backwand
directions), the systerm con be simplified
as indicated in fig. 2. Obviously, & passive
mixer maust be weed in this application,
Any active device designed to provide
comversion gain in, say, the ue direstion,

fig, 1. Syitem mormally sied for ERe Erind
mission and recepiion of whi isb slgmali. Noks
the high degres of redendanty.

m
STArAan
ENiTER

CRETHTL - COMTRNLITD
LRl P ATOE A

cannot function as a down mixer as well,
Fortunately, singly- and doubly -balanced
diode mixers function effectively in
elther direction, with only a few dB of
Comersian ko,

The grestest drawback of the diode
mixer, 20 for a3 tranemit conversion is
concermed, B Its imited power-handling
capability: This normally reguires the use

! In__ﬂl 1

B ALY
ag
LERRL
L SRAY

Qe

L R
Fafipn
[E =]
fig. & Thizx whf mb dystem, which umi &
gommon logal-Dscilator chalm and Balynced
diade mixer, minimizes cireult redardancy bul

resquirei thiee TR ralays

JCI
TR ATLAY

EET:] [T
SR, Z e
™ SATPUT I
STATON
Lty
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of numerous stages of linear amplification
ffer the transmit convarsion.

It & evident from fig. 2 that by
eflminating redundant circuitry, the TH
switching complexity has increased thrae
fald. Assurning that means could ba
fownd for elimnating the requirements

ANTENTL,

FEEAIRE

AR SIMTRTLLED
LG RSN ATOR Ol

for separate receive and transmit amglifi-
cation, TR roays K1 and K2 could then
be aliminated, too. OF course, such dras-
tic simplification would jeopardize both
the receive sensitivity amd  tranamit
power, Howewer, depending upon the
application, these tradeotfs might wall be
justifiod. Such was the case with the
1286-MHz station at WAGLU AM.

The datails for the Simple 1206-MHz
Sidebond System are shown in fig. 3
Equal emphasis was placed on simplifying
the system to e minlmom  reguived
content, and optimizing sach sub-
assembly 1o provide rellable sommunica
tions over a reasonable range. Freespaca
loss and receiver noise calculations indi-
cote that ssb communications botween
twor such statmn: woulbd be practical to
distances of at least 100 miles (180 kml.

Mote the total alimination of TR
releys and feedlines (and their resultant
lasses] in the microwase portion of this
system. This i3 accomplished by moumnt-
ing the mixer, filter ond LD chain directly
at the antenne (resdily sccomplished, as
these modules are both lightweight and
relatively small}, and pumplng only
FE-MHz EmErgy I:plus. 12 Wde far the lacal
ascillator) up and down the tower, The f
modules end antenna might even be

saptember 1974 m k|

N
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combined into 8 single physical unit, as
showen in fig. 4,

mixer

So far as design tradeoffs are concern-
ed, the miser is, by far, the most critical
component of the Simple Sldeband
Eystem, To obiain 8 ressonable receive
nolsa figure, low conversion los is of
paramount importance, At the same fime
usable tranemit o levels dictate high
power-handling capabilities. As will be
sghown in a minute, thes two criterls
tend to be mutually exclusive. With
raadily available Schottky-barrier  (hot-
carrler] diodes in a balanced mixer, the
syslem seemi to optimize at about G-dE
comverson loss, with 3 mW of usable
output power, Don't scoff at these seem-
ingly restrictive figures, Caloulations {see
pape 211 will show that this type of
parformance is more than satisfactory for
communications to the edge of the visual
harizon, and perhaps beyond.

Several reproducibla uhf  balamced
mixers have been published recently,
1,234 The balanced mixar presented
haere is based upon 8 design developed by
WaeFZJ, and currently wied by him an
2304 MHz. Versions for 1286 MHz have
Been  bullt by both WABUAM and
WEBSINMN, and provide a considerabde
improvement owver the single-dode
trough-line or  interdigital  designs  fre
quently used by amatewrs in uhf trang
miting amd receiving converters. An
improved wvorsion of the WBFZJ mixer,
wibuich wsas a commearcial ly available balun
to maitch the ff port of the mixer 1o the
-ohm  transmission lime, will also be
dascribed.

Whatever mixer design is chosan, the
diodes you salect will detarmine Its con-
version loss and power-handlimg
capabllity. One high-power, low-cost de-
vice is the Hewlett-Packard B0B2-2817.°

"Hawilsrt-Packerd SO82-2817 hot-carriar diodes
are wenllaldle im snall quantities for 31,60 sach
Tram any Héwlet-Pesckard sales office. Matcmed
pairs (BOEZ-2B18, £3.25), ard matchad quads
[S0AZ-2819, ST.00] are also ovailable | you
car’s fiekr & Hisslate-Fackard sales office in the
Yallow Pages, write 1o Howlott-Pockard, 1101
Eminarcadern Aoad, Palo Alvo, Califormis 29303,

10 m seplember 1974
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These diodes have 8 burnout rating of
4. 5-watts peak, or Twwatt W, and are
capable of converson efficiencies of
better than -5 dB.

practical mixer circuit

The complete 1286-MHz mixer chown
in fig. 5 uwiel hybrid constructian (dis
crefte  components on etched  micro-
striplinel, making duplication relatively
straightforsard for anyone with access to
PC board fabrication facilities. Given
sufficient time and patience, you can
gwan  Vetch® your  substrate  with  an
Exacto &nife and straightedge, At leass
four such manual efforts heve bean com:
pleted to date, and performance i3 equal
in all respects to photochemically pro:
duced varsions.

The aguivalent circuit ghown in fig. 8
will halp to clarify the operation of the
miner., Af energy injected into the delta
(&) part is transformed by the balun o
that there i a 180° phase difference
between the signals applied to the two
diodes. The diodes are effectively in series
amned of like polarity so that the applied rf
simuttameously biases both diodes on and
then off, for alternate half-cycles.

N | R
W Q0T
L
AT S
FLIEA
1P Wi T
AFFETAL SO TRl TS
Ll iy
M- LivilE
il BALANCED
. HirEA
Bt P

EFTy

— . =l
AT % I AELAT

Bere, has Boen redued To it uktimake simolecity
baf can st provide beyond-ERe-Rariien com-
mainloations whem used with a highgalm
ERTERAE.

CUTEET TR

1M
pLEL . ATELOWEA
BrEiTER
fig. 3. The Himple Skdsband Systam, dhown
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i

N
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Af energy applied to the sigma [Z)
input is transmitted down & guarter
wavelangth, twoway power divider
[which looks like a tuning fork) so that
the signals it agplies to the two diodes
ppgear in phase. Since the diodes are in
revarse polacity with respect to their bias
return  lcommaon junction), this rf s
applied to the two diodes out of phase.
The simultoneous application of in- and
out-aof-phase ff signals to the diode pair
rpsults in & signal at thelr [unation cam-
posed of the rf applied to the sigma (2]
port, chopped at the rate of the of applied
to the delta [A) port, This complex
repeating waveform can be ghown by
Fourier analysis 1o contaln components
of the sigrea freguency, the delta fre-
quengy, their sum and their difference,
Mixing, by the troditional definition, has
aecurred, The circuitry shown to the right
af the diodes In fig. 6 serves the purposes
of signal conditioning (iltering aut all
but the differenca-fraquency come
ponent), do blas return and 8 means of
measuring diode bias current.

The most sgaiticant advantage of the
balanced rmixer over a slngle-ended design
i that rf injected into the delta port i
isolated from the sigma port, and vice
versa, To see how this is accomplished,
consider @ balanced signal applied to the
pwe dicdes through the delta port. In
addition to Tesding the diodes, this signal
i shunbted by the sigma port's power
dividar. Mate that the power divider
appears ©o this signel ez 8 balanced
trangmission line shorted at the load and,
Since this ransmigsion line is a8 quarter
wavelength lang at the delta froeguency
lassuming the delta and sigma signaks are
clasi in fréquencyl, it tronsforms the
short to an open, and the sigma port is
effactively nonexistent so far as the defta
signal i concermed.

Corversaly, rf injected into the sigma
port divides down the power divider, and
appears to the diodes ez two slgnals, eqgual
in amplitede and phase, Looking toward
delta, thase teo signals are canceliad in
the halun and, thas, never reach the delta

part.

East Pennsylvania Amateur Radio Association

It shiould be noted that single-halanced
mixkers provide no isolation  whatewar
betwesn the i-f port and either the delta
or sigma port. Hence, filtaring is reguired
to remove the higher-frequency corm:
ponerds from the i-f. Swch tiltering i
sccomplished i the hybrid balanced
mixer by virtue of stubs af the i-f side of
each diode, a quarter-wavelength long at
1206 MHz and open at the far end, These

T80 Su AN
FLICTIA —II|
L. \E’?ﬁ STamaery

|
b B LR

|

H'-\.\, _.-'f- -adLiam il FRATE

3

1

&

™ T BN W AACE

el

Ty, & Ankanna-mounted franseeled eonvarker,
With this arrargament, wdng ks systam of fig,
3, anly JE-MHz snargy must b run dowen tha
tower 1o the oparating rosm,

gquarier-wavelength sectlons ground out
the i-f port to energy naar 1206 MHz.

Derivation of the balun used in the
hybrid balanced mixar is shown in fig. 7.
Fig. 74 iz a coaxial balun frequantly uzad
in antenna work. In fig. 7B, the same
Balun is sraightensd oul to imorove
symmetry. Mote thar a common ground 5
atill reguired between the far end of the
stub and 8 point one guarter-wavalsngth
back on the feedline, This grownd s
frequently accomplished by connecting
to the walls of the half-wave-long box in
which the balun & built. In the case of
tha hybrid balanged mixer, the regurn 2
to a ground plane, on the opposite side of
& swhstrate to which the balun §s
attached,

Both Bandwidth and balance may be
improved by maditying the in-line Balun

saptember 1974 &

N
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[ ] 0,01 LF disc caramic

C3,C4 1000-nF leedthrough

CR1,CR2 i -2aiF e dlodas (H4P S082-2A18]

L §0anhm  milcrosirdpline,  0.168"
(4.5 mum | wide, amy langin

Lz Th-ghm  micre-atripling, 00RO
[B.0 ramm) weda, 1-TFig® (365
) deng, [aong center)

- 18-0m  micro-strkptine, 06,25
(B85 menl owisa, -2l [a8.5

mumi] long

LS,LE S0=0lim  microstripgiine, O.1E8"
(.5 mim) wide, 1-19732% (40,5
mm} long

L7 LB S0«phm WLUT-141 Coaxituba,
G614k [35 men)p diamabaér,
1-1L/1&% {43 mmi kafg

QL. RZ 10-@hrm, W-seall carkon Smpes-

Hen resislars

RFCLRAFCEZ ' (81 mm] ma. 32 wire, clo
wonnd an 0,088 {15 min) dismns
abar foem o Tarfile Baads an leads
of Gl ard OF

AFCE,RFCA FaiiH

Flg. % Thit high-parfermanca 1296-MHzr batinced miger wepsy alchad 116" (1.5 mm] thick
Taflen-Tiberglass printed-clroult board and & coakial babun. Fall-size printed-cirouit layoat I3 shosn
Ir Flg, B, A egulvalast eleou b of (ks miger, lusirating alrawll sperstion, & gieen b G, €.

of fig. 7B & shown in fig. 7C. In this
wversion the stwb s a piece of coax
identical to the original feedline, Tha
center canneclor of the fsader is naw
connected to the center conductor, rather
than to the shield of the stub. At the far
end af the stub the centar comcductor 1§
opan. A guarter-wavelength toward the
sousce [at the junction of the feeder and
the stubl this open is transformed to a
short, and rf sees the center conductor of
the stub as being continuous with the
ghiakd. Therefore, the circuit at fig. 7C is

12 m sapitem ber 1874
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electrically idantical to that of 'fig. 78,
but with improved physical symmelnyg.
Balarced output s taken from the same
paoint as before.

Mote that at the far end of the stub
tha canter conductar must be open, and
the ghiald grownded, Again the balun may
be constructed upon a substrata, with
return thraugh it to & groundplane.

The balun wsed in the 1206MH:z
mixgr i made from a single piece of
UT-141 type semirigid coas [&0-chme,
Teflon diekectric, 0.141-indh  [3.5-mm)

L I Eal o L= ot
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I ACEE AVD

L@Ti‘[}l - _'n:l__;___]__.vr*ﬂ...g *Ei‘-ﬂb
I

I_' T
(vl

flg, &, Egulvilant clrsalt of -',]:' ]

tha Balansed micar shawn In flg 5.

OO Correcting for velocity factor, the
guarter-wavelongth  sections  are  each
1-11/16-imches  (43-mm) long. Jedicious
use af an Exacto knife and small tubing
cubier will aid in the removal of 1/16-inch
(1.5 mm) of the outer conductor at the
junction of the feeder ard the stub, Since
no physical connection must be made to
the centar conductor at this junction, the
Teflon dielectric should not be disturbed,
Allow a short lemgth of conter conductor
to extend beyvond the Guartfer-wavelength
gattion comprising the feeder coax. This
will he attached to the center pin of the
delta port"s coax connecior,

Tha mixer's substrate is atched on one
side of a 1/16-inch [1.5-mm] thick,
doublo-sidod, 1 sunee, copper-clad,
Teflonfiberglass PC board. Do nof use
fibergloss-epoxy board, as its dielactric
corstant Is not correct for tha dimensions
provided In fig. 5. The use of Teflon PC
boord s necessary In this design sa that
the velosity of propagation jand hence
the Hectrical wavelength| of tha stripling
will approximate that of the coax balun,
The full-sized PC layout is shown in fig.
8. All micro-striplines must be opposite a
groundplane (the other unstched sida of
the double-sided board],

Although Teflen PG board makes an
excillent substrate for micro-striplines at
1.3 GHz, it B guite expensive (and in

*anrss padel TRO0N, 500 kHz w 1.5 GHz,
B0-chms balancis] o SO-phms  upbalanood
transfarmer with mif ol insrtion lom of 04
B makirmuem and vswr 181 maximum, $15,60
I Wiinght Gissntities Troem Aneac Electranios, 34
Gromm Strook, Walthsem, Massachussiis 02154,

East Pennsylvania Amateur Radio Association

gma  preas, totally wnobtoinablel. The
use of fiberglass-epoxy bosard, though it
woukd Inerease losses slightly, would
bring this type of equipment within raach
of many experimenters who might other
wiige be deverred, OF course, a glass-epaxy
substrate 5 incompatibla  with  the
UT-141 coax balun because of tha widaly
differant welocities of propagation of the
two mediume In order to devalop a
1206-KMHz balancad miser on glass-eposy
baard, a different methad of vnbalanced:
o balanced transformation s reguired,
Anrac  Elestronics manufactures an
gppropriats balun  of moderate  cost,
excellant electrical performance and small
physical size which frees the mixer design
from resiricions & 1o subslirate
material,” Mixers built en 1M18-inch
11.5-mm} G-10 doubde-clad PG board
using the Anzac balun  exhibited
improyed matching at the rf port. an
effeet which rmore than offsets eny addi-
tional loges in the glass-epoxy dielestric,
&, schornatio of the improved T,3-GHz
balanced mixer wsing the commargial
balun is shown in fig, 9. Mote that pirs 1,
J and B of the balun must be orounded
throwgh the subsirate to the groundplane,
When mounting the balun, do not allosy
it% cate to ghort out the striplines of L2

Comutrucibam af thd douhly-Balanced mixear ol
fig. &, vhowieg Imstallstlan of Lhe SSaxlal BElln.
Capatliors CVF and ©F can be wam helwean tho
tvwn feed lhreugh chpaoibors.,

saptam ber 1874 m 13
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Full-size artwork for a mixer board on
1/116-inch {1.5-mm) G-10 P board [e =
4.8} iz provided in fig. 10. Either of these
two Dalanced-mixar designs (fig. 5 or fig.
4] will provide satisfactory performance in
the Simple Sideband Systern for 1296
Mz

output power - noise figure tradeoff

To avokd excesive intermodulation
distortion in the transmit mode, 1t is
desirable to inject into the i-f port a signal
leswgl at ar balow the mixer's 1-dB com-
presgion paint. This is the level bayond
which Incremantal increasss in inpat
power  reeult  in Bn ever-diminishing
increase in ouiput powear, Such a situe-
tien typleslly occurs with i-f injection
8-dB below the local-cscillator signal
fevel.

Dus to the ready avallabllity of amy
desired signal leval at X8 MH=, the i
injection lewal is not considerad a limiting
factor in system design. The following
discusiion assumes the uwse of the opti-
mum i-f injection level In the wansmlt
mode: thot is, 5dB below whatever LO
insartion i appled.

I the wramemit mode the wsable owt-
put power & equal to the i-f injectlon
leval minus the mixer's conversion loss,
L.. Far operation at the 1-dB compres-
sion point, this relationzhip can be ex-
prossed a5

Powt = PLojoem) ~5dB - L,

Thiz formula implies that the system
power putpul contimues to improsve Tor
increees in LD injection, This would be
trum wiere it not for the f#ct that convar-
sion loss doss not remain constant for all
lewels of LD imjection. Fig, 11 demon-
strates the variation In comeersion loss, &3
well gs oplimum  power output, a8 a
function of LO injection level for a
typical microwave diode balanced mixar.
Mote that optimum  converslon loss
ooours at an LO injection level of around
+8 dBm

Beyond this point, though comnwersion
efficiency degrades, output power ton

14 [} september 1872
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tinues 1o imcresse.  Indesd, weithin the
power restilction of the HPF B0&2-2817
diodes, 1t B possible to obtaln about 16
mi of clean owtput powear. Howsever,
recall that the Simpla Sideband System
wsed the sarfme mixer and local-oscillator
chain for both transmit and receive, Sny

CLATEN IR A
= ]

L]
E

LSl )
L] o a
1. 7. Darivation of the coaxisl Exlun used in
ine balanced miker o flg, 5. Conyentional
balum im [A) Ras bean stralghbensd auf in (2] 1=
improve symmetry. Balun in (C) I Mantical,

eleobrially, 1o the giraull in (8] bet symmairy
Fax baan Turiher Improved,

decregse in mixer comersion efficiency
will degrade receive nolea figure accord-
ingly. Beyond +10 dBm of LO injection,
transmitter power is gaimed only at the
eupense of receiver noise figura.

The break-even point Gocurs &t an LO
powier of +16 dBm. Beyand this laval,
gach dB of incfeasse in trensmiliier output
resulis in one d8 of receiver degradation.
Thus, the Simple Sideband Systen
optimizes &t 6-dE conversion loss, 20-miW
of LO injection, 12.6-m'W of |-f drive and
J3-mW ol output power, The tradeoff
imealyed in determining this Gprimum
performance point B8 illustrated by the
Poue * Lo curve of fig. 11, The saem of
conwersion loss and output powaer s wied
as 8 figure of merit for communications
betswaen Dwoe Mentical systems. This surm
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repragants the output power availabla at
the if port of a receive miker which &
delvan by on identical transmit mdser
oparpting at the 1-dE cormprasion paint
Mote that as local-oscillator powser is
increased, a knoe is reached beyond
which additional power will serve no

pazsband, The scteal transmitter output
pawrer, after the filter, will thus be

+718dBm- 3048 - 0.5dB=43dBrn=2.7 m

Mote that the fiter will alss eliminate
receiver imapE noite, as well as blocking
those cut-ofband signals which might

39 Wiuw MXDR

L1 h ]

fig. @ Full-tlze printed-circuwis layout for the balansed miker of fig. 5, Maberial is 1718 (1.5 mm)

Emlck, doubbe-sided Teflon-Fiberglass cirouil baard,

useful purpose, Thus it s desirable to
pperate the systerm at the knee of this
curve, which | call the srescedve figure of
R caarva,

bandpass filter

With 40 mW of LO injection In the
transmil mode, and using the balanced
mixer described above, 8 mixer guiput
power of & mW is indicated on a posear
meter, |8 must be remembared that this
signal represents both the desired output
signal (LD + i-f) and the imags (LO - i-fl.
A bandpess filter with suffickent skirt
selectivity Eoo oréject the irmage will also
have ghout DLE-dB8 insertion loss in the

East Pennsylvania Amateur Radio Association

otherwise enter the mixer and cause
cross-madulation distortion and interfer-
ence, Of course, filter imsertion loss rmust
ke added 1o mixer conversion loss and i-f
noise figure when detarmining receive
convertar perforrmanca.

Physically, the bandpass Tilter can be a
half- or guarter-swesslength  coaxial
resonator, oF A |rnugf1-|ir|-e cavity such as
has baen wsed in previows 1206-MH:z
reeiving comverters, Coupling in and out
can be accamplished by maang of links,
loops, taps, capasiiors or even the coaxial
matchimg scheme used by EEUOH in his
fatest converders,® In the interest of
pvaiding multiple resporsss, a similar

septem bar 1874 15
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filter at the output of the LO chain may
prove desirable,

local-oscillator chain

The key criterin hera are stability and
spectral purity. For maximom stabllity it
s advizsable to invest in the best possible
lovw-temperature ol Ficient arystal you
ran afford.® An additional ten dollars
invasted in a guality crystal can do mech

provide minimum  eryvstal  feedback
consistant with ready starting, and should
of course be bufferad.

Spectral  considerations dictate wvery
caraful selection of the multiplication
scheme wsed to reach the desired injec-
tion freguency. High-order muitiplication
in & single stage is out, as the resuftant
harmonic comb requires edtensive filter
ing. WEFZJ, whose succass on both

2o wm

g

i 3 -

ol,02 1,00 UF dise saramis

c3ca 100)-pF Tesdihrowunh

CRI1, haot-carrier diodes [HS S082-2818)

CR2

Ll,L3 S@eghim  micro-grigive, 9,00 (2.8
Fiten] wlcke, aivy langih

[ -] Fa-afim miera-striplive, QU0G" (1.0

mm) wide, 1.248" [31.5 mm) lang
fakang center)

L LS 28-ohm micro-siripline, 030 [7.5
mm] wide, 1.14™ ({28 mm] leng

L, AT llsmhm, Wesatt carbon cormposition
ranlxtar

AFCI, 2" (61 mm) no. 33 wire, close woaund

RFC2 an Q.062™ {15 mm] farm or Forrlia
bewads on laeds af C1 and 2

RFCA, 22

AFC4

fig. 3, Improved 1208-MpH: balinced mixer vidd cammigrcisl balym nd double-clad epaxy Elrewil
baard, Full-ize printed-clroult ayoui is provided im Fig, 1@,

to allewiate slight freguency drift which
[when multiplied into the microwave
rEﬂiI:IrII' can make sb tronsmission and
receplion a running battie betwesn your
right hand and the tuning dial. The
peclllater circuit should be designed to

“The Croven C1E00BX 00 Sth-owiriang crystal
s mighly rocommamnded. This Serss-rasonent,
HE-18 orystal has 3 caldraison tolaranes of
=10 ppm and tefmparatune takerance of £5 ppm
fram 15" 1¢ 35" C. S12.00 in singlo quantities,
ar 800 esch For 1wo or more crysiass of the
s froguenoy. Weite 1o Ceoven Lid, 500
Beech Street, Whithy, Onterio, Canada,

16 m saptom bar 1074

East Pennsylvania Amateur Radio Association

432:MHz EME and 2304-8He tropo-
scatter speaks well for his expertise in
sugh matters, recommends doubling in
avary stage of any LO multiplier. I tha
starting 'I:n!'lql.llerﬂ:';.I lthe arystal-oscillatar
stagel i oin the 70- to 126-MHz region,
any  spurious  responssds  present  after
repeated  dewbfing will e suffioiently
saparated in  frequency to bBe easily
filtared,

Thar balanced mixer used at WABLIAM
receives d0-mil of LD Injection, Dbitain-
ing this power level at 1200 MHz &
ralatively simple with today's low-cost
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uhf trepsistors, Stability will be ephanced
by designing the second stage of the LO
ghain (buffer) for 100-mW output, and
running succooding doublers at or clese to
wnity galn. FAesistive 3-dB pads between
stages will alleviate oxcossiva drive and
provide impedance matching,

When designing active frequency
dovhlers, recall that second-harmonic
generation 15 enhamced by 8 collesior

EPARA SatComm

e Simple Sideband System could be
duplicated without the use of specializod
test eguipment. In the cose of the LG
chain, alignment can be accomplished anc
injection measured by merely monitoring
the diode current of the balanced mixar.

lacal-oseillator circuits

The primary advantage of the modular
aystem which | use is the agse with which

Conttraotian &f tha doubly-balanced minwer using the fnzse TR 107 Bslun,

conduction angle of 180%. This eondition
it easily met by grounded-base, zero-hias
operation. Fortunately, this is also prob-
ably the simplest freguency-multlplier cir-
cuit to drive and adjust. Incidentally, it
wid stated earlier that the components of

substitutions ¢an be mode, and |J|‘:rf|:|rm-
ance of various circuits compared. Tho
Simple Sideband System has  alneady
warn three different LO chains; no doubt
athers will be atternpted in the future,
The bleck disgram of flg. 12 shows what

IR RITER WARLMM

= x>

fla. 18, Fall-size printed-clreall Byoai for the Improvid | 286-MHE mixar, Boand B 1718 [1.% mm)
illok, dowbbe-chad 1-ouned oopoar & 10 Nberglas-spony clraull board,

East Pennsylvania Amateur Radio Association
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hes thus far proved the most worksble
compromise  bobeeon  stability  and
spectral purity on the one hand, and low
coal, simplicity and ease of alignment an
the ather.

However, this LO chain vinlatos a
numbear of the fdesf design principles
outlined abowe, For example, tha purist
wiill weant the |ast multiplier 1o double
rather than triple, and would probably
use an active device rather than a dioda.
Tive decision to gD with & diode multiplier
wras based pomarlly on the cost of 1.3
GHz transistors at the reguired poseer
fewel. Tripling was wsed here because of
tha greater ease al generating a high lavel
of poweer at 422 MHz, as compared to
B3] MHz, The common-base contigura-
tion, althowgh @mple, was abandonad in
the lower-leyel stopes in deference to the
greater gains available from common-
amitiar circuits,

The active multipliers are all operated
at a low power leyel as a concession o
aralxility, with the vano 422:-MHz povwer
amplifiers providing plenty of drive 1o the
tripler. Considering the low conversion
efficiency of the diccge tripler ¢incuid, B8
high drive kevel is & must.

The low-level stages shown in fig. 13
wara designod by WGEFZJ for use in a
432-MHz receiving converter, and
published in his 432 AMewslerter, Except
for the crystal frequency and the rombser
aof turns on two inductors, his original
circult |s unchanged when wsed in the
1296-MHz LD chain. Copies of the
ariginal  circuit have been  successfully
bl by 8 mumber of San Francisco area
A3F-MHz enthusiasts, and  spectrum
analyzar tests prove the WEFZJ design to
be superior to any of my own atiemprs to
date.

Since the tripder which raises the injec-
tiom freguency o 1267 MH: exhibils
about 10-d8 conversion loss,” a half-wan
of drive i necessary at 422 KMHr 1o
achieve the desirod 40-m® of LO injec

“Grestgr riplar a@fficiersy is poagible thraisgh
the use of an dier cirouit, & techaigue avaiced
Ery 1Fia futhor in the interast o simplicity

Lt spplembar 19574
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tion. This 1 accomplished by apalying
the 10-mW output of the low-lavel LO
maodule to two stages of power amplifica-
tion, operating at 10~ and 7B of gain,
respectively. The 2MN3B86G6s ware seloobed
bacapse of their low cost and roody

| N
|

|| ] g
R

I T

= 4 +4 s L A s e
LE FOWES (il

fig. 11. Balamced mlasr capvdritan kaid, autpul
power at ihe 1-d8 sempressban paing and their
sum (framsetive figure of maerlt) Tor a tyoical
milsrowaes Balanced mixer, 30l a5 & funakbon of
pocalasciiater injmpetisn jevel. Tie (randesine
fegisre of enerll regresents the b output power
avpilabie frém a roctive miloer driven directiy
by fhe sutput af an Eenlieal Lransmil migar,

avallability from a number of mail-order
surplus component dealers,

The powear amplifier circuits are shosen
im flg. 14. Carg should be taken to closaly
duplicete the Input and owtput temk
clreuite wnlets a spectrum analyzer e
available, as adequate spectral purity
occurs when these particular circuits are
tuned for maximum indicated owtput.

The sleb imductors in the collector
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circuits provide high output G, and the
pi-netweark. filter {C8, L3, C2) feeding the
second stage tends to suppress any har
morics generated by the first, The first
2M3866 in biased to class AB for inoreas
ed gain; the second stage is fun in class C

[EELT T

feg. 13. Beock diagram nf fae
togal-awclitator chaln weed with
the Simple Sideband System
for 1296 MMz, Eash of Eha

wibuted constants. Design of the poles
was eccomplished as follows: It was
desired that the filker resonaie with the
tuning capacitors (G2, T3} at midrange,
or 1.6 pF. Assuming an sdditional 0.5 pF
of stray and couphing capacitance, the

indivldual wmctlams | bulH Iato L

a small modula; thess are can- Ared M "'“"':d":"'m
mecied  together with mimi- i v

akuirg Sd:ahm sahslal aabile.

for improved collectaor -P.lFlCi-Enr.'r' If the
stogpes are built separately, each can be
tumed for maximum power inta 8 Bl-ohm
load,

The diode tripler and Tilter assembly
wag first built in the popular trough-line
configuraticon, Later, an interdigital filter
was atternpted. In both cases perform-
anoce was satisfactory. However, the cone
struction process  cequited  extensive
metahworking, Az many amateurs aveid
projacts which  involve banding sheet
metal or cutting brass tubing, | decided to
reduce the tripler/filter o 8 PC board.
The resuelt is shown schematically in
fig. 15,

Rf arargy frem the 422-MHz power
pmplifier, fig. 18, s applied to CA1, a GE
1M4164 high-speed switching diode
throwugh an L-netewvork (L1, C1) similar to
that wied by KEUOH in hiz trawgh-dine
rnultipIiE'r."mn-:Er:. Fhe harmonic comb
developed at the outpet ol the diode is
applied 1o a two-pole resonator (L2, C2,
L3, C3) which blocks all bui 1ha
1267-MHz component.

The filter combines lumped and dis-

East Pennsylvania Amateur Radio Association

capacitive reactance of 2 pF at 1267 MHz
iz 62.8 ohme. To resonate this circwit the
indwctors (L2, L3] must axhibit the cama
reactance a1 the freguency of interest. A
shoried micre-stripline can be wsed as an
indwetor, its resctance determined bath
by charscteristic smpedance [width| and
phase  angle I:I-P.ngthl a4 uivun by the
relationship

i) F:Irl:'tﬁ..l'l;'_ﬁ

where @ represents wavelength af tha
striplire in olégreas, Ta canvert to frac-
tions of a wawalength, divide § by 360°,
Thus, for G2.8-o0hm inductive reactance
with an  arbitrarily  sefected  seripline
characteristic impedance af 26 ahms,

0 arctan %" 68.3° = (.19 wavelength

& 2B-phrm micra-stripline on 1/16-inch
{1.6-mm} GI10 PC board is 0.3-inch
(7. 5-mm) wide. The 0.19 waveblangth at
1267 MHz {eorrecting Both for velocity

factor and width-to-haight ratie) = 0B85
irh 127 mm).

september 1974 [ 19
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s.sl

CE,C1% #E-pF irimmer (JFG DJY 3040)
ca S0-pF trimmer (JFD Dwd 305)

©o,ce 10-pF trimmer (JFDO DW2 302)

C14.C1%, &-pF trimmer (JFD OWJ 301)

=4}

czn 0,5-pF caramile (Vwa 1-pF capacl-
tors Im sarias)

L1 10 turmi no. 28 o0 RElcromesals
T-25-11 tarcdd core

L& & trns no, 28 on cold and af L]

L3 12 turnd nd, 38 on BRSO melak
T-25-13 torald core

L% & turms no. 24, closs wownd on
@ k¥ (2.5 mm]) diameter Tarm

LG, L& % i no, 22, 158" (3 mm)
diamnetber, 1,4 (& mmj loeng

RF 9,3% HH minlatere Incuctor
Ay IF s Dol fs O 1 0r]

¥l Sth owertone Orystal, serles reso-

mant, HC-LAAD haolder, 106 600
iz for 28.8MHz2 P

fig, 13, Srymakeoniraiied lscal oselitator sinculi, bawed an a dailgn by Joe Reiert, WEFEL

Matching the resomators to the rela
tively low impedances of the diode and
the output transmission ling con be
gccomplished by  topping up on the
rbcro-atriplines  the reguired distance
absowe ground. Although formulas exlst
for approximating the required tap posi-
tion, matching in the clrouit shown was
determined empirically.

An important fand often neglected)
consideration in diode multipliers is bias
current. Resistor R in fig. 15 enables the
dinde current 1o be varied over a wide
range, Remember that diode current will
affect conduction amgla, which shawld
be 120 ta maximize third-harmonie
g neration,

transmit i-f attenuator

Proper operation of balanced mixers
reguires that each port be terminoted in
its characteristic impedance [usually S0
ahmsl. Most mothods wsed to sample a
lowy-leyel ssb signal frarm a high-frequenay
transmitter would resslt in a horrendous
impedance mismateh at the mixer's i-f
port. Az 12.6-mW of sideband injection is

20 ﬂ september 1974
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desired, one recommendsd method of
assuring i-f impedance matching is to run
about omne watt of ssb into a 20-dB
resistive pi- or T-pad at the mixer's |-§ port
Singce the attenuation pad will provide the
proper  termenation ta the mixer, the
method af coupling out of the station
transmittar has ne effest on the mixes's
aparation,

i-f amplifier

Tha noise figure of a receiving con-
verter withoul pre-conversion @ain b5 the

FEa

Ll Ly A iy
FRTTLEWCF Jsr

Fs

Specirurs caipufl of the 1287.2-MH: isosi
anclilatar chain whin bised foF rmdxldsdm
mixar diods currang, The 433- angd 2112-MH:e
wpurs are dewn 32 afl, the 1GEO-MHE spar |3
down 38 dB and thi B44-MHs spur & daws 50
dB.

y

i

N
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oF] -0 pF tri e

CE=Cl1 10-piF conceantrie pliton Erimmars

L1 7 fmrne no, T8, wound on 19 (6
mm) mandrel, 1/B" (3 mm) leng

[ Brags ifrig, 9,57 (12,5 mm| wide,

1.8" {38 mm) lapg, maenied
18" (3 mm] abasd ground plarns

L3 2 Furps 158" {3 mmn] wide Brass
strip, Q1™ (&5 mm] dlametar,
0.5% (13.5 ) leng

g, 14, The wo 42F-MHz power ampliiieers
mrowide ane-half wilt sutpul. Tra firsk ftage,
g1, proyvidas 10-828 galn, whie fhe secand
sixge, AL, provides 7-48 gain.

gum of the feedline and TH reley loszes
{it arny), input filter insertion loss, mixer
aonversion loss and if amplifier noise
figura. For the system presented here the
noise cantribution of thess: stages prior to
tha if amplifier is less than 85 dB,
Feeding the output of the mixer into a
high-frequanoy st receiver would, how-
aver, rosult in @ system nose figure
approaching 20 dB. Many amateurs are
surprised to learn that the noiss figure of
ayen a high guality commareial communi-
cations receiver i seldom below 100r 16
di. In the high-freguency spectram the

August 2022
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lowel of man-rmade and atmospheric noise
axzeceads that of recelver nolse by several
orders of magnitude, o nolse figure, par
s, 4 not usuelly a significant considera-
tion in high-frequency receiver design, Of
course, such s not the case in the
microwave region. To achleve a reason-
able molsa figurs in any uhf converter, a
loe-rioige -1 amplifler must be used to
mask tha following receiver noke,

Mumersus clrcuits have bean described
in the past which will yield ressonable
gain at 28 MHz with a noiss figure under
1 dB. WBBNMT, known for his pioneer-
ing afforts in 220-MHz EME, uses neutral-
ized fots, while WBFZJ favors a dual-gate
rosfet following the mixer. An appealing
cirgult by WOPRZ wses a dual jfet in a
cascode configuration and iz described in
a Siliconix applications notas

system performance calculations

It remding to be showen that the simple
microwave ssb system described here
lends Itself to setisfactory communlca
tions over reatonsble distances {(my ex-
periance shows the following calcula-
tions to be somewhat an the conservative
sidel, The owerall nolse figure of the
recaive system is the sum of filter loss
0.5 dBY, mixer conversion loss (8 dB)
and 1-f nokse figure (1 dB). Thus, 8 recaive
maise figure of 7.6 dB is asumed. With
the 2.1-kHz if bandpess of a good side
band receivar, the graph of fig, 16 indi-
cates the receive senstivity to be about
-133 dBm.

Good intelligibility on single sideband
requires 8 EdB signobto-noiss  rotio,
Allowing a 10-dB signal-to-naise ratio for
good measure, the recziver reguires a
-123 dB :zignal. At +4.3 dBm of frans
mitter power, given 10dB of anienna
gain at each end, and allowing B-dB of
additicnal loss for antenma aiming errors,
the permissible path attenuation betwean
transmit and recelve stations s 142.3 dB.
The free-space los formula is7

LF$ -aﬂﬁ+m1W1ﬂfMHI
+ 20 |ﬂh{| 'drqll-;

september 1974 ﬂ 21
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1-10 pF cnnganiric plhtan trimmar

C2,C3 0.3-3 gF comcentric piaton irimmer

o4

CA1 IMA154 hebgh-spaad dawitching dbads

L1 2 turns no. 20, .1 (2.5 ) diam:
atar, 025" (8 mim) g

[ -] malefa-strigling, 0,8 (7.5 @im) wicae,
0.ass" (22 mm) lang, groundSsd gl
biopitom, tapped Q20" {3 mm] fram
grgand s

L3 Samse at L2 but tapped 0,287 (8 mim)
fram graand and

L4 El-ohim milcta-gtripline, 0.1 (2.5 mem)
widn, any Sangth

Al 0%, 10-furn trimpot

fig. 15, The 423 %o 1IG7-MHz dinde trigler i
Built an 106" (.G mm) double-clad, glass
EpExy &lrew il Board.

wihich canm be rowritten to salde for
distance at 1296 MHz

Iug] o dl‘n-llll. - “u.r5 - HE.EELFN

Given 1423 dB of permissible free-space
bosa, an HF-3% calculator yialds

dirmaxirmuml = 187 miles (258 km}

Amatours wha hive operated simple
equipmeant In the 23-cm band find It
diffieult to believe that a 181-mile path is
possible with enly 3-mW of output
poar.  After  all, thay reaton, that's
greater than the APK-8's range, and
those have 3-watts output. |t should be
remambsarad, however, that directly-
modulated oscillators temd to e
extrermaely unstable, and that reception of
their emissions requires a8 widsband
receiver. The APX-E I-f strip s about
BM 2 wide and bandwidth has a serious

22 septem bear 1974
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impact on receiver sansitivity. Fig. 18
indicates a deterioration in réceiver sens-
tivity of 10 dB8rm for each tenfold incresse
in i-f bandwidth. This more than offsets
any poath increase afforded by the greater
poveer af the APX-6 or similar eguip
mignt.

diract conversion

If simplicity is fhe goal, there is
practicadly no limit o the avolutonary
procass. This last step ocewrred almost by
ancident, while developing test egquipment
for 1296 MHz. A weak-signal source was
built for 1296.00 MH: to permit callbra-
tion and receiver testing. Since a few
milliwatis of stable power wes desired, |
ugad the same technigues as | used for
building tha comvertsr local oscillator.
Later o key was added, and the signal
source wsed for on-the-air CW contacts
ower a limited range.

Eventwally, a means for monitorimng
transmit quality from the ssh comverter
wias dedired. An antanna and tuned cavity
feading a dioda detector and awdio am-
piifier produced the characteristic ssb
“Donald Duck™ squawk in a speaker.
Howewer, for high-guallty signal monitor-
ing & ssb converier was required, By using
the 1296.0-MHz signal source developed
carlier, driving & balanced mixer with i1s
if port fesding an awdie amplifier, @
direct-conmversion receiver was built. I the

il
4

T
e

i
ar1a ik

SLVPrwre b

fig. 186, Rapelver nalse Tigure ve samelkivity far
warioug receiver bamdwidihn,

N
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transmitier (suppressad ) carrber frequency
amd the receiver LO freguency are the
same, the differernce Fregquency at the |-f
part of the mixar will be audio sidebands.
Mo kmput fliter Is reguired because the
image is merely the other sideband — and
at 1226 MHz AQRM s hardly a problem
yat.

If a direct-conversion double-sideband
recaiver will waork, there"s no reason to
expect  otherwie for direct  doubde-
sidoaband generation, Indaed, when audio
was applied at the |f of the balanced
mixer, sidebands around 12960 MHe
appeared at the ri port, Thowgh extreme-
by low power, the signals could be copied
im a sensitive receiver at a range af pbour
a mile,

The resulting direct-conversion
doublegideband transcelver is shown in
fig. 17. Though primarily & lab sccessory
and demonstration rlg, it provides reliakbxle
commurdcations over madorate distances,
It is simple in the extreme, and sugogests
the posibllity ‘of microwave double
sideband waolkie-talkies. The concept may
even work at greater power levele than
the few mierowatts atternpted to date.
Certalnly thers"s no more basic 8 way to
produce a microwave sideband station,

conclusion

Tha primary adeantage of ssb in the
mlcrowsave spectrurm, as anywhera alse, is
im the significant Increase In receiver
sensitivity  resulting  from  the narross
bandwidih which is reguired. The only
limiting factor is stability, o oriterion
which can be readily achisved by judi
cious application of good enginearing
practica to the design and construction of
local-cscillater chains, The design trade:
offs presented here make microwave ssh
Toasible gyer congiderabls distances, while
requiring & minimum of specialized skills,
equipment ar technsgue.
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Weekend Antennas No. 2
The Versatile Vee Beam

Crur second “weekend antenna™ project 13 an aenal that you can use on all eight High
Frequency amateur bands (20, 40, 30, 20, 17, 15, 12 and 10m) with an antenna tuner, and
which gives significant gain on the five bands from 20m to 10m. It 15 easy to construct,
requiring only wire, spacers and suitable supports, has ne frap coils to wind, metalwork, or
critical dimensions, and has a low visual profile so many neighbours won't even notice it!

The Long Wire

A good way to understand the Vee Beam is to start with the humble long-wire antenna, a
length of wire at least one wavelength long fed against ground. The far-field pattern of a long
wire antenna consists of a mumber of lobes at different angles to the wire. The number of
lobes depends on the length of the wire, in wavelengths, while the strongest lobe is always the
one closest to (ile. making the smallest angle with} the wire. Figure 1 shows the far-field
pattern of a wire 2 wavelengths long that muns horizontally along the page and is fed at the
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Fig. 1: The far-field pattern of a Z-wavelength long wire

In this case the main lobe is at an angle of about 40 degrees from the wire. As the wire gets
longer, the number of lobes increases and the main lobe gets stronger and closer to the axis of
the wire. Mote that the lobes im the direction from the source to the end of the wire (im our
case, from left to right across the page) are slightly stronger (by about 1.5 dB) than the lobes
in the other direction.

Long wires have always been popular because of their simplicity and because with the help of
an antenna tuner they cam be made to work on all bands. Howewver they do have a couple of
disadvantages:

= .. August 2022 East Pennsylvania Amateur Radio Association Pages51

! "]'Flillﬂ-_'“ﬂ W-‘lm F‘. r_ " -|.. o ™ . ‘_F' n - — 77-
= - 5, Vil o e SOANY (0T LD s i Wﬂn’r m’; -



MARCH 1976
$1.50

ANTENNA

Weekend Antennas No. 2 Copyright © Andrew Foos Z51AN, 2004

1. The antenna starts right where the tuner is, which is typically in the shack, so a significant
amount of radiation ends up in the shack, where it can cause havoc with equipment, and
does not contribute to your signal.

b

Like all antennas that are fed against ground. a significant percentage of the power
applied to the antenna may be lost due to ground losses. Although the losses can be
reduced by installing a ground radial system this defeats the object of a simple antenna
system.

The pattern has omltiple lobes, and the angle of the lobes to the wire depends om
frequency, so it is difficult to aim the antenna at a particular geographical area.

Vee Beam Basics

Fortunately all these problems can be solved by the simple expedient of putting twe long
wires at an angle to each other to form a vee, and feeding the wires against each other using a
balanced feed at the apex of the vee. The resulting antenna is called a “Vee Beam”™. Figure 2
shows the layout of Vee Beam seen from abowve.

TEUR RADIO

Balanced | J
Feed-pomt Ang].e//' |
Ihrection of
maximum radiation

Fig. 2: Lavout of the Vee Beam

The two key parameters of a Vee Beam are the leg length — the length of each wire, measured
from the feed-point — and the included angle — that is, the angle that the two wires (legs) make
te each other. A Vee Beam will perform well as a directional antenna with a leg length of
between 1 and 5 wavelengths. The longer the “legs”™, the greater the zain and the narrower the

B8]
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beamwidth If the leg length is below about one wavelength the antenna no longer gives gain
in the direction indicated, although it is still possible to match the antenna with a leg length as
short as % wavelength, where it 15 effectively a “bent dipole™.

The angle between the legs is chosen so the main lobes of the long-wire patterns from the two
wires reinforce each other, giving an additional 3dB gain advantage owver a long wire antenna
of the same length as one of the legs of the vee. The optimum included angle depends on the
leg length, in wawvelengths. The table below shows the optimum inchided angle and the
resulting free-space gain (in dBi) and -3 dB beamwidth for various leg lengths.

Q
Q
&
2
—

Leg length Optimum included Free-space gain -3 dB beamwidth

(wavelengths) angle (degrees) (dBEi) (degrees)

1.0 a0 53 3l

1.5 g2 6.8 22

20 68 7.8 20

30 36 9.0 16 J‘
4.0 48 a9 13 }

5.0 12 10.5 12 [: o

It might appear from the table that the Vee Beam is not a good choice for a mmlti-band
antenna smmce the optimum included angle will be different for each band Fortumately,
however, the performance of the Vee Beam 1s not wery sensitive to changes in the inclnded
angle so it is possible to find a compromise that will give good results on several bands. Omne
such compromise is to make the leg length about one wavelength at 14 MHz (21 4m), with an
included angle of 80°. This gives the following gain and —3dB beamwidth figures for various
amateur bands:

l;.'h h l=l (] R ¥
A,

Freguency (AMHz) Gain (dBi) -3dE Beamwidth (%)
14000 A. 34
18.068 a. 26
21.000 7. 23
24 890 7. 19
28.000 7. 18

There is mothing special about a leg length of 21 4m — it was chosen simply to allow
comparison with the previous table. As you can see, the gain at 14 MHz (where the leg length
15 1 wavelength) at 21 MHz (leg length 13 wavelengths) and at 28 MHz (leg length 2
wavelengths) are at most a couple of tenths of a decibel off the optinoam

o
r_
-

Figure 3 shows the free-space azinmth patterm of a Vee Beam with legs that are omne
wavelength long at 14 MH=z. As with the long wire, the gain in the forward direction (towards
the open end of the wee) is about 1.5 dB greater than the gain in the reverse direction
Although the leg length 1s not critical (in general the longer the better, up to a maximum of
about 3 wavelengths at the highest frequency of operation), it is important that the twe legs be
the same length to preserve the balance and symmetrical radiation pattern of the antenna.
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Fig. 3: Free-space pattern of a Vee Beam with 21.4m legs and an included angle of 80°

Feeding the Vee Beam

The Ves Beam needs a balanced feed for best results. This can be obtammed either from a
remote balanced tuner at the feed-point (1f yvou are lucky enough to cwn one), or by feeding it
with balanced feed-line such as window line or open-wire line to either a balanced tuner or a
single-ended tuner with a balun in the shack.

If you use a remote tuner located at the feed-point, then it may be advisable to choose a leg
length that is not an integer mimber of half wavelengths long on any of the frequencies to be
used. te avoid presenting the tuner with a very high feed-point impedance. If you feed it with
balanced line, then there is no need to avoid these leg lengths, as the feed-line will in any case
transform the impedance seen by the tumer. Howewer if your tumer struggles to muatch the
antenna on any bands. then you should increase or decrease the length of the balanced feeder
until a length is found that allows the tuner to match the antenna on all bands.

To Terminate or not to Terminate

If both legs of the Wee Beam are termunated by resistors of the correct value (usually about
300 or 600L)) connected to ground then it becomes a traveling wave antenna. The input
impedance becomes fairly constant (about S00LY) across a wide range of frequencies, and the
rearward radiation pattern is suppressed making the ternunated Vee Beam unidirectional.
Hewever this does not increase the forward gain of the vee, since the power that would hawve
been radiated in the reverse direction is simply dissipated in the resistors. In fact, the forward
gain of a terminated Vee Beam is actually slightly less than for the same Vee Beam without
terminating resistors. The termination resistors nmst be non-inductive and should each be
capable of dissipating about a third of the power applied to the antenna I decided not to
terminate my vee, for the following reasons:

1. The forward lobe is aimed along the short path to North America, so the reverse lobe
allows me to work the long path.

4
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2. I didn’t want amy reduction in the forward gain.

3. It simplified the construction of the antenna, as terminating resistors were not required.

Construction

Construction 15 simple, the only problem being to find three suitable supports (for the apex
and the ends of each leg). In my case, [ was fortunate to have a couple a sunitably positioned
trees in the garden to support the ends of each leg; and I erected a 10m wooden mast made
from two poles near my shack to su‘ppnrt the apex of the vee. I made the antenna and feed-line
using two equal lengths of 1mm® panel wire. Each length serves both as one side of the
antenna and as one side of the feed-line, so there are no joints to corrode or fatigue. I chose
panel wire with green insulation. which blends in with the foliage of the trees, making the
antenna quite hard to spot. The two sides of the feed-line are spaced apart using surplus
plastic insulaters about 5 cm long, which I was fortunate enough to obtain when our club sold
off some surplus “junk™. The panel wire is secured to the insulators using a drop of quickset
epoxy. If you den’t have suitable insulators, then you can easily make them from a sheet of
Bakelite, Perspex or printed circuit board material (with the copper removed, of course). I fed
the feed-line into the shack through a plastic “ventilatiom brick™ in the shack wall,
remembering to space it away from conductive objects. and conmected it to a W2DU-type
balhm (a number of ferrite beads slipped over a 30cm length of coax) fed by a very short (50
cm) length of BG213 coax from my transceiver, a Kenwood TS5-8505 with an intermal ATU.

The feed-point of my Vee Beam

August 2022 East Pennsylvania Amateur Radio Association
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S0 how does it play?

Being an awvid (if imexperienced) contester, I decided to put the Vee Beam to the test in the
harshest possible environment, the 48 hours of fuim and madness called the COQWTW
Intermational DX contest. I nused the vee as my sole antenna for the 2004 CW contest, where I
cperated on the 40, 20, 15 and 10 metre bands. My overall impressions were good. On the
higher bands (10, 15 and 10 metres) it seemed to gve my low-power (100W) station some
added punch into WNerth America compared to the dipoles I had been using, and I certamly
didn’t feel under-equpped compared to stations with tmiband beams. Of course, since the
beam is not rotatable and was aimed at North Ametica, I was at a considerable disadvantage
when working other parts of the world Newvertheless, I still managed to put a reasonable
signal imto Europe, at least when the bands were open, showing that side-lobes do have their
uses! On 40m the performance was similar to any low dipole (weak and ommi-directional) bt
I still managed to werk 35 DECC entities, including 9N7TBCC i Mepal.

I found that the TS850°s mnternal ATU did not match the vee on all frequencies in the bands,
so perhaps a more capable external ATU (preferably balanced) is called for. I also noticed an
RFT problem with the shack computer cn 10m which seemed to be caused by the open-wire f
feeder coupling to the computer keyboard cable. A snap-on ferrite core solved the problem.

(Other than that, the antenna performed flawlessly, and I made 893 Q50s over the weekend. a
couple of hundred more than last year. Now all I need are a couple more Vees pointing at
Europe and Japan. Darling, we need a house with a bigger garden...
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This is when a person
learns to curse in 14
languages!

August 2022 East Pennsylvania Amateur Radio Association Page 56

i .
‘Z._.ﬁ.mtmfmn -rurrynim M, AR e T Lt 'U"[
e i e oy ST T, Ses | U o v ekl i




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

August 2022 East Pennsylvania Amateur Radio Association Page 57



