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m SDR circuit emphasizes Receiving Performance

B Powerful RF Front-End & Low Noise Oscillator
Enable Phenomenal Multi-Signal Receiving
Characteristics®

*RMDR I 113dB+ *BDR : 127dB+
* 3rd IMDR © 102dB+ -+ TX Phase Nokse | —=143dBc/Hz

W Band-Pass-Filters dedicated for the amateur bands
to eliminate out-of-band unwanted signals

M Built-in High-speed Automatic antenna tuner
B Effective QRM rejection by Dualcore DSP

*Multi-signal receiving charactenstic: TAMHZ band/2kHz separation
“TX Phase Roise; 100W, CW mode

m AESS (Acoustic Enhanced Speaker System) with
Included SP-40 speaker to create High-fidelity
audio output

B 3DSS, reaHime 3-Dimentional Spectrum Stream
presentation

MW High Resolution 4.3-inch TFT Coler Touch Panel
Display

B VMI{VFO Mode Indicator) shows the current
operating mode

W “PRESET"” Mode functions most suitable for
FT8 operation

W Equipped with the External Display terminal
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- Display is not included. The image is shown vath an optional T
third-paarty external display that may be connected using a
DVI-D digital cable. 'l ' l. Lo
» FT-210AESS includes Extarnal Speaker SP-44. ! -3 = _ 24 ot
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HF/B0OMIHz 100W
COMPACT SDR TRANSCEIVER w/ SP-30D

FT-7T0 Aess

Acoisstic Enhanced Spesker System
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Far 1ha latest Yaesu news, vistus onthe Intemet: httpefvww.yaesu.com
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“all atures
cmart New Opel ating Featu

Simply Touch the disp

High—resolution Full-co

PMG Frimary Memery Sroup) Activity Monitor

* Ragisier the current display frequency into PMG with
one press of the *“PMG" key.

* Simply prass the “PMG" key to instantly display the
receive status of the registered frequencies in a
Bar Graph [Activity Monitor).

*Tauch & Ga Operation ailaws quickly starting
communication by touching the displayed {argei

channel bar.
- Ee
3 B
"455.000
AETIVE UNIT0T
— — $
_P-l__A-p _pa
| ITX'.'..'E MODE

) Zowch £ 97

layed Channel Ba
tor LCD touch pane

Ccommunications

uickly Start
rto Q@ e Scope

|, and Ultra-High- -Speed PLL Real-ti

79 channel Band Scope

+ Displays 2 bar graph of up te 79 channels, in high-speed
real time, centered on the current VFO fraguency.

+ Select the number of channels fram 79ch/3%ch/19ch
by tauching the displayed channel number.

+ Touch & Go Operation allows immediately maving to
the frequency and starting cemmunication by touching
a disptayed channel bar,

745, aaa

M=V ,SEARCH STOP

C4FM/FM 144/430MHz DUAL BAND
5W DIGITAL TRANSCEIVER
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Camfortable Grip with Full Flat-Back
and Quick Release Holster {Supplied)

“wim

» Comfartable size and form with no protrusions
provides excellent grasp, even when wearing
gloves for autdoor activities.

* Quick Release Holstar that easily atiachss and

; u oV Txm MODE i % microsh| releases the FTSDR znd allows oparation with
(] ¥ ABRO . Card an excellent hold and feel,
i * praD = .
' ! | 3 Bluetooth

YAESU USA
S123 Priglls Dave, Cyaress,
CABDGAD (TI4) BET-TEO0
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Far iha latest Yagsu news, vistus onthe Intemet: httpafvewew.yaesu.com
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new!'Cushcraft R9 . . . 80-6 Meters

8

719°

Sil-h '-,:m .

56 :ibgs

Cushcraft'’s world famons RS now has a hig brother!
Big I!n'ulhzr Y noaw ineTudes T3R80 Meters Tir el
mechewing and worldwide love band DU ethons yaltals!
s v ||||-\L|..Llum.1l fow angie sadiation: gives o
wxciring and ey DX o0 2119 bends: 75280, 343,10, 20,
12, 15, 12, 10 end 4 Metas with low SWR. G3SY
sttty o eianm Laner needed.
Use full IS0 Wairs SSBCW when the going gets
L tougls s brcak throagh pileupsipons bad condilions.
The RY s super ease wn asserble, incills jus
fabeur anvwhees, and itz low profile bleads incon-
) 'spu.uul- o (he backyraurd v nsnrecnd coun
‘e serfings slke.
/ (.ompacl Footprint: Lstalls mnoar anc abowd he
size ol achrld's womedboyx — 0 2ronmd mshials la bary
with all RF-cncopized susfaces sadcly out of reach
Rugged ¢ ‘anstruction: ek llerglaw s dlars, all
Csminless steel hardware nod G061 gircrafr-aluryinum fib-
1% 15 divable on aople walied a0 hew suess paats w hae-
e ey kinge Mathes Nature cimdhish o .
315 foot tall, 25 s, Mouoriog mase L.23 e 2 inches.
Wond varfivee ires s 1 syuwere el
RS, $619.95. Like R nnteann but less 7390 Maters
R-8 1B, NUHI99S, Til-lbesc Lets you tlt soar anteana
wdclaan eastly by vonrse’ ! u owork on

R-8CK. §89,98, Three-point cuy kit for high winds.

Matching Network Super Rugged
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0 Meters. .. No Radials... 1500w Small F""‘P'mf -- Big Stgmﬂ

MA-5B 5-Band Beam

The MA-SE is eoe of C ushc“'ﬁ‘s mast prpelar
Er anteangs, Jdeiavering soid siyned-Gousiing dire -
v in e henteroweighl packie. Maimis an rant’
usibg standard TV barcware, srfect for cxploring
waeiling PX wikal the bugh cast art baavy Wil
af installing n lavae tower and fyll -swrd armyy Its 7
foot 2-ineh bosa has Jess Lan 9 feet o laniag
rhns Contest ioagh - bendles TSO0D Wils,

The vnigue MA-SE gives vou S-bacds, automatic
braaril s |l<..|‘ung ark vasy nstallation moa cooepaet
2= ek O 10, 15 2nd 20 Metess the endé
clententa beeome a twe=clomant Yagi that delovers
splal poaver rradtiplying ssor over i dipele omoall
bra2 baads Qw12 and [T Metess, the meddie cle-
ewent it lnghey eficient treg ipele, When wirhing
N, wone renlly matrers are ke irtectariog siimils
AAC IRLE0 YO sl Aewe. That's whoas te MA-SE's
nripeessive side rejection amt frant o Bk e renlly
skines. See cushermffematenr.com fai Qunt figives.

Cushcraft 10, 15 & 20 Meter Trlbander Beams

Ouly tac ber wi-band antennsa:
Ixecome DX classics, wlich s )
why the Cushorndt Waorld-Rammer
AR, A8 and ASWS go wthe #.:.’-4-’ = el
heatd ol the class, Pae more than -5 .
30 vears, these pace-gecting per-
Tonners fave Leheoan e world's
rnst demandins apenring condi- P
tions and prover themzelves cvery :
hinte, The hey v snocess cmnes
from ateotion o basivs. For example, cle-
menl ceneth arnd sprecing bas beeo cae ully
refined pves Hime, amd high-power maps ire
sl hanc-made and individually wned
s hwralare giude inconements, AL s

Cushcraft Dual Band Yagis
(e Yayi for Dual-Rard 73 Rodioy
Dual-baader VHF rigs avc

ke nomin these diaves, 5o

FM base station witl: a
il e Yo Naeanly
will vou eliotinnee 2 costly

- fl
bz, voull reslize exim
gain for cigital axedes like
kighspred mwhet amd 1D
Star! Cuslernits A270-65
pravides Bnee elaments
et handd ang the A2T-
198 prevides five for solid Be
perm ool peelmmmee. They'ne h-c'lh
pra-fune ¢ 9ad gssembly is @ snap vsing the
el tHustated il

Cusheraft . . . Keeping vou in touch around the globe‘

abiention w detal mens low SY R, wide
Birndwadty, epamien dives Hvicy, and kigh
sfficicaey — dmpeant performance <barne-
Lemisbies vou ety o b e nien reglas
schadules, W Up iTTIRsssive cortest seeees,
and grow vowr collection af e OSLs!

Cushcraft Famous Rmﬁos Compact FM Verticals

[t goe: without savivg thar
e Wil Risnger [ITRETERTS
Stnlse tamous for it ryaged
feossuetion. Ia faet, the
Srmjonibe ol Diese e

@l scld vears ago are zill In
service il Upnszvative
mechanenl rh'sucr g
ovel-zlzed coniponents,
shainiless steel harwire, and sincratl pricle
G0¢3 nke 210 ke differenee.

The Aclement ATSAIWS and < -clewen
AdS are warkd-amons for powerhonse min
and super pafonmance. A-3WWS, 5569.95.
1207 M. 30041 Meter add < kits cviclahle

TBX's fan‘mm Siago antenng has been aound
tora lany, ree iomd =g anbesten ot solsl
reliabilite The Rivge is 2rond-tended, lighting
prateela, u\u.nu.l'v sug g, caanmniael, wlee-
trically bilet-proct. Jow-snzsle, 2nd mors — bt
maiali it just plain sedks! To discover why hams
arcl zoanmescid et way insbiclers arocnd the
warld still lowve shis antenna, order vours pow!

Free Cushcraft Catal
aml Nearest Dealer . . . 662-323-5803
Coll yaur dealer for yowr best price!

Cushcraft

_ Amateur Radio Anftennas
IR eastrinl Pare Raae, Seakeslle, WS Aianm5a
Dperee 3=k S0 Men e Al Shippovy,
. Salu weh: nel -1.! -ﬂ: » TAN: 682 3230550
craftamateur.com
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Visit www.cusherafiamateur.com




Forward Power | All

Reflected Power | At

e

. SWR | Once!

Testmg, Tuning, Matchmg, Monitoring - - Made Easy!

. e

| A=1500Hz 1. A1 500k 140-525Mr
151500 S40 SN2 2NN
B L 1EBUMHZ) 2RI [1.8~50M Hz) 2000
AW T 4IMHZ) K A4 {1AD-523MRZ;

M £10% & Ful Szsle $10% sLFUllScale  4710% al Full Scale

R 11 it tom

FRORTEN 43 TN A% WAIN

5 ohTs 53 arme 50 0713
20-239 sC-239 S0-238 of N-Type

CN-501

Ecanonmy Series

* FORWARD POWEB v REFLECTED POWER ' SWR - S:muftaneous!y!

M cn-saine CN-S01HP3 CN-301V/N m

Frigqacazy 1.6-220MHz 1B 200MHz 140-525M1 e QR0 -1330M" |2
oot Hange kormaad  SOR2007KN ANAAN 20200 2
Jeeans  tI0N ekl Scae 20N StRulScele £10% anbul Scal =1UatRul Seale
SUIT e, RS “q~ . 109~ 1o 11100
SR Lo 0 Sane ety SWMIN S MIN SN MIN 0.4
ApatCumpr Imzedanss. 50 pams 50 shms 541 nims Al ahrs
FipaliOulpe: Tu e 50-238 50-253 50-238 & N-Type M-Tyze

AuG & Thie P=2 powier metee 5 seonea FRP delsy to dznpen tos ~sedle rronsmest wits ondad switeh:

* FORWARD POWER - REFLECTED POWER » SWR - Simuftaneously!

CN-901

Frofessiongl Serizs

NCG

company

CS-201

Frequency Range (up to): SCCRHL
Power Reting: 25 <% = KW '
YSWR: =clya 140

Insertian Lasss | ers onit dl
Isalatian: £L 0500 M -
Connector: 20 233

Output Porl: 2

Cs-201GlH

Fraquency Range (up to): Z C-
Powst Rating:
i DWW {.m [T 2]
DRIWCTAW i Bl
ﬂ'-'n'l"’l fp oz Ll
VSWR: D 2 3L 3G
Irvsaetion Losa: essUer 12068l 12 CHe
Isokadion: 53 45° -2
Conmaetar: Gz =kiee M g
Output Part: »

Call, visit, or click on your favorite dealer today!
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AP Mol MAKES THE PERFECT GIFT!

BECOME AN ELECTRONICS
MASTER FASTER! e

WITH .DUINO - i

" FOR BEGINNERS OR PROS il

1t's perfect for quick prototyping and diving right
into the world of Arduino® without a breadboard,

ARDUINO®UNO & NANO =
COMPATIBLE SHIELDS. ™ ;

Sl B

- : : }
Pioneer edition Explorer Edition
LEARNING PLATFORM PROTOTYPING PLATFORM

,_."-‘-'T:.L‘;,’H‘

B =2 & @

LEARNING KIT SIMULATOR TEST FIXTURE DEBUGGER
Perfect for getting started Begin coding even before Easily accessible & probe Quickly troubleshoot
with Arduino’| your hardware arrives. friendly pins. hardware vs. code issues,

As seen in QST Magazine January 2021
Page 48 Product Review Section

«The Dr.Duino Explorer Edition is a well-designed
development, prototyping and troubleshooting platforma»

Reviad by Glen Popdel, KWSGH

SPECIAL HOLIDAY BONUS
GET A FREE ARDUINO CRASH
COURSE WITH EVERY KIT!

AVAILABLE AT www.DoctorDuino.com E




nd small footprint of the UrbanBeam
eir '-blgl-t'densrty population algasin
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Vllleneuvc s new UrbanBeam Yagi installed exclalmed o
"What a beautiful antenna, it looks like a butterfly"! “#«%

ATV TR AS

The OptimizIR electronic controller is available as an upgrade BI-DIRECTIONAL
for all SteppIR antenna products or as a standalone purchase. MODE

The perfect pairing with a space saving Yagi Urban Beam! Simultaneous gain in
180 MODE opposite directions

Reverse directions
at the click of

SteppIR
Pattern = Normal

|]l ] a button
MAXIMUM |
3/4 MODE GAIN MODE "=
Turns the BigIR Optimized for B
verticalinto a 3/4 max gain il
wave anltenna on
21-54 MHz

MAXIMUM

h = i ) 2 FRONT-TO-REAR Ehi -
— | N ; MODE 3
. - Optimized for best oo
COMMUNICATION SYSTEMS
front to rear

FOR DETAILS ON THESE PRODUCTS AND TO ORDER:

www.steppir.com 425-453-1910




DIAMOND

ANTENNA

diamondantenna.net

When it comes to quality and performance,
DIAMOND ANTENNA is the worldwide leader
in VHF/UHF base and mobile antennas.

DIAMOND ANTENNAS help you get the most out
of your on-air experience.

For all your base station and repeater needs,
DIAMOND has an antenna that will work for you.

You've tried the rest, now own the best!

Here is 4 small sample of our wide variety of antennas

Quakand Base StationWRepester Antennzs

YXPOCHNA (4 sornemt | 2mdlzm
X5ICHD 2 Sectiony 2T 0m
NI00A (2 SEGHA 2700
X20CA (2 Sechiah 2mT0om
X508 1 Sesliz) 2700
KZ0A {1 Sectizon 2m70zm 4.5 132
onokand Base StetlonRepater Antannis

wale | 15
FZ2h 2 Sochiong m nhn
CR22E olum=im) m Hi
FP184 (Caire Bt | Jrm 15

Dualbend Mobils Antennas
SETE00A 2m7 0 62,2 it 30 !JIII' ur 2Na
SETS00A 2mT0om 40,6 i 0 [JHF w259
NR770H Sares 230 332 ir ax JHF a1 2530
MAAT7 Serlze 2mT0zm in o | /a3 Comd
ALGCIFH 2me70zm RANE ¥ JHF
ALSCEP 2m7izm 5" ¥ | JHF
NR72004 pméetim sin | sovae |
Vonnhand Mobilke Amennas

NR2ZL 2m
14285 2m

FZ3 13 Ssc.on)

TR COMPANY

Ciarond Aitenny = a asion of KE Pas Clhmpede

Hedwy duly Thery) 283 radnmas
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Davd AL Mirstes, NA2%A ARRL Chef Exenutive Offizzr naZaafarl.og

Second Century

Finding the “Why”

/¥ YEAR of the
" VOLUNTEERS

that Leads You to Volunteer

The most precious gift, the most vafuable asset you have, is time. Giving of your time

demonstrates commitment

commitment (o a friendship, to a passion, to a cause.

[ give generously of my time to my team, the ARRL Board, the ARRL Foundation, and
our members. At the same time, | have become very frugal about wasting my time
suffering through the foolfish gripes and snipes posted online about ARRL. There

is 80 much to do, and there are S0 many wonderful possibilities in giving one’s fime
to our cause — our noble cause — of promoting and protecting amateur radio

Those two words, promote and protect. neatly and
succinctly define ARRLs mission. As v embark an &
newe S-year strategy for ARRL, what is vour vision of
what ARAL and amateur radic will Inok like in 5 - 10
yiears? How much farther will we reach with digital
mrdes? How muech higher will we experiment into

the GHz range? How will AHHL delher its products
and senvices, having moved well into its digital trans-
formation? Many of the underying lechnologies and
capabities ARRL will be relying an vill come fram yau:

lhe membear-woluntsar. We naed 1o know your lheughls.

Sinca graduating from Comell. my daughter has
devoted her life to ane cause: curing breast cancer

in aur lilslime. Thal is a powerlul visicn Ihal look just
sx words to articulate, Her organization, the Breast
Cancar Research Foundation, raises in excess of $40
million per year with a small staff to fulfill their missicn:
funding worle-class resaarchers and encouraging
callaboraticn in finding treatments and cures. Again,
thal rrisson is vary simply stated. The davil is in the
details; for the many volunteers and donars. their pas-
sn — thair why — camas from havirg bean touched
oy breast cancer in one way o ancther, and their com-
mitment to tha mission — to tha causs — has radically
Impraved the survivability of breast cancer today.

| have stated in this space that amateur radie isina
critizal placa with leadership and voluntaerism. We
have begun a succession of watching hamfests die,

clubs wither away, Feld Omanzation positions bacome

difficul: 1o fill. Thase that rermain struggle 1o rebuild
snomething maaningful for their amateur radio com-
munity. Tha noad to reverse this pattem Is no longer
something of a soft ask. It is time ta lcok around you
and decde how pou can contribute to our aveca:
tion and to our cause. How important has amateur

radio besn Lo your life”? How many ol Lthe paople vou
count as friends today came directly or indicectly from
our global cormmunily? How imporlantis it L you Lo
auid a legacy for amateur radio that vil' lead younger
generalions, as lhay contemolale their lulura and tha
use of their time, 1o join amateur radic to drive experi-
mentation and exploration that may influence tha next
generations of commercial products and senices?

These are guestions for you 1o pondey, and ta arawer
for yourselt. 1 cannot answer them for you. Herg's
what | know about ARRL and our mission: wolun-
tears are crtical, financial suppaort is criical, baing
acative and making the community welcoming

to, and embracing of, everyons is critical, and tha
actions that detract from those things become fric-
fion, prison, and even cancer to amateur radio.

Where we o this year, the Year of the Yolunteers, is
completely up o you. L will do ny part. We vill ca our
b, But now is the time ta do those things we softly
encourage all the tme: be radio active in whatcver
form that can mean to you; be that connactar with the
acapie who you know inglde and cutside of amateur
radin; reach one nung higher in the qiving of perscnal
time and financial support inwhaleves ways you can
— rememher. "If not me, than wha?" It is your actions
thal »ill galing now pou val answer, “Why?™ And when
you knoav wihy, tell me. Even better — shaw me.

Oawvia A. Minater, NAZAA
Chief Executive Officer
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hy-gain Antennas and Rotators

HF Verticals

Work amazing?x with these extremely low radistion
angle omnidiractional antsnnas, All self supporting,
1500 Watls PEP SSB. low SWR. Heavy duly, slotted,
 tapared, swaged, aircraft quality aluminum fubing.
:;SDGIMOQB steel hardwara, Two year limited warranty.
~ AV.580, §739.95. 9 Bands: (6, 10, 12, 15, 17, 20. 30,
40, 80 Meters). 26 1., 18.5 Ihs. Cur most poowiar varss!
v s TR0 fdudars! Lanls o ety cxetivg DX vath o ey
1 gegrse Ediatan aMs! E3sily mount or 2acks, 0o,

L diEdas, o gviund o radians nesded. Cxea wde 2.1 SWR
gardwisths. Fack band mrabs Suto hand-seschng, nar-
dle .50 B0 MPH vird survival, ow 2.5 30. 'L wind sar-
foce Airzeaf alorinem abng, stnless scal havdeane.

AN-640, S659.85. Lia A-5E0 kg3 BEOnd. 25727 1702 Ite.
AVE20, $599.95. Ui ALAAD Ines 200, 22 201002 The
© AV-14AVQ, 5299.95. (10, 15. 20 4D Meters), 13 ft., 8 Ibs,
Chassi: AN s sanres s sesige s fmoas Hy
' Uan lwrdemirs beams. ? sirdislscinc HIZA 1rsps 'ath
aversicr cuiks give superl slablity ard 18 asve esoarae:
or al hards Autcensnc handsaning,
AV-12AVQ, 5219.95. (10. 15, 20 Meters). 13 ., 9 |bs.
Loesst prized suramat: Sasasvarching sr-bznd varica!
Lzes Thuncartind beam Jdesign air digectic regs for
axrramey hil) pr-zemance o imited speos
AV-18VS, $198.85. (10,12,15,17,20,30,40.80M). 13 ., 4
lbs. fiy-nain's vavs: proad warlical gives yau & beads,
Easlly tined 10 any band by adustng bss2 kacng coll.
Saa our wabsMa far avan more hy-gain vartica! antaninas!

hy-gain Rotators . . . the first choice of hams around the wo

HAM-IV ... $§799.95
The most popular rotator In the world| =or maourm
communicalions arays up 1o 15 50, el wind luad ares. 5- (8
seonnd brake delay! TesnCalibratg funczion, |Low tempar-
ature grasse parmilz norval cperalion covwn o =30 F.
Mkyy ring geate gives axtra steength op o 102000 PSI
‘o maximum relablity. Indicato” petanticirater. Ferita
aeds renduce RE susoeplilility, Coch pilhag slus @
2in pliq at contol box. Dual Y& b3l zesnng raca
o boan bearag soength end eleclnc lochiry
sipal wadna sraxe praverss wing irdused ant-
anna vovement Norh or Scuth cante’ of rola-
sen scale an meden kaw entage eordrel, mas mast siee of 2 070,
HAM-VI, $1299.85. For medium arraye Jp to 15 a8 It wird load.
cike HAM I Bt b ey OCU2 Dupilead Reaioator Cordresllee, Just izl
N your bzam Fresdng o lel Your Comisuiar corina wour snlenra.
HAM-VIL $1399.95. Like HAM Y tal wilk DCU3 digilial canlredler
WIS SOOSENYIREOS MSTONSE.

HF Beam

Hy-gain bcmgrgmmgc§ light-er,
hava less wind surface and fast yaars
fortger. Why? Hy-gain uses durable
toolad componants - massiva boom-
to+nast bracket, heavy gauge ele-
ment4o-boom clamps, thick-wall
swaged tubing — no fallures!
TH-11DX, $1799.95. | 1
11-alament, 4,0 kW PER, 10,12,15,17,20 T[S
Meters, The shoive of g OXers, Vil | =
Hegements, sxeslers gair eng S-hands the supsr upges TH-110X
= e By Osady' of all HF baams! Fealurae ow cae ogpeiodic
driven array on all hanes with mora- bans reflecoes. BRZDAN hizh
cowve talun, corrgelon raglstian 'wre bozm suapot, hot dip2ec gal-
varrizes! arnd sainkiss sleel parls

TH-7DX, §1599.95. T-Element, 1.5 KW PEP, 10, 15, 20 Meaters.
T-Carments gives yoi Qe loghest s g ol sy Ve gaie b
cardar! Cual davan for broadtand cperabor vithout comoromang
gain. SWR less han 2.1 on al bancs, Cambaes manokand and
trappad perasitic slements owa you an axcaliznt BB mdin
TH-3MK4. 5760.85. 3-Element, 1.5 kW PEP, 10, 15, 20 Meters.
Gives rrast gain far your maray i1 ful-posar. fllszs degan -
carder! Im2ressive gsinand s wNopoiig aveads front-te-tadk ratn
arez sl cnan aeennges: size ol 253 WPH wnd survivs

TH-3JRS, $529.95. Compact 3-Element, 500 W PEP, 10, 15, 20
Metors. My gain’s s popabae aeed Geest priced U iaoder By
smaisad i 14,70 ftiuming radus, 21 15e Exoslisnt asin end front-to-
Bk I oo comzels wth Fie “2ig guns®l 30 MPH eng survival,

d!

Tailtwister T-2X . . . $1089.85

For lare macium anennz arayvs up 12 20 50. 1.
eend load. Chocse DOU-2 Wigns! conbioler (T-2X02% o
aaxog condral how [T-2X0 wek mave S-aacond brake
delsy and feys Teal'Cslibrale ‘Lndon. ow l2mpera-
tre e, alkyy ing gear, indiczter potandiarmear
1&Tre tasds on potentomabar velnes, ners weathsr-
prosl AP coraeslors plus §in plag al contal
cox, Npis Desnrg 3cs Wt “ 35 ball ferings 107 Eee i
Qrpe ooz bearng Srenglh eleciic lcaing stes - ¢
wadna orake, N o- S centar of rosatan scale o
matar, low woltage cznlrol, 27167 mas. mass,

T.2XD2, §1299.95. Talrasins wilh DCU2 avpian cantralier.

T-2XD3, $1249.95. [altwster with DCU-3 diital cantradler with
S0 EPLAOAT TN T e,

AR-40, 5493,55, For compact antanra amsys and FhYTV up to
3.0 30, 7L wind luad, Dual 12 bal-beanag race, Fully aulomalc.

CD-4841, $599.95. For antenna arrays us 10 8.5 5q. ft, Sel rtatar
dezipgn gives 10isl wealher probactior. Dusl 53 2all bearing race.

Digital Rotator Controller
with 6 Programmable
Beam Headings

YRC-1

PP $429.95

$639.95

gran & beam nesdinge! Sives yeu flly
adnmate nr Mzl sontml af goar hy-nain
=AM or Taltwiatar Rotators,

Push a ramnne hutdnn oe dialin yows baeam
1e3dirg or et AHem Kadio Daiwss (or cthe”
gy coabral yawr DCU-T Yoar anlenan:
atomatcally rotates precsaly snd safaly =0
vour desres dreclion.

hy-gain

Replace Your Yaesu
Rotator Controller

Raeplace ynur Yansy rocatar aon-
raller More faaturss sad a rruch
Tore rooust sontroliar shat s “ar
B2E prors 10 izning damaage.
YRC-1 costs 1655 tar repsnm
your orginagl soatrolarn!

hy-gain VHF/UHF Antennas

VB.214FM, §219.95.
— P '-’T 1 paman 2-bter
Y zeam amoora pro-
wdss sxcaptanal font-
te-back rafie and maxi-
mum ostanazle zans

VB-23FM, $99.95. Salerant.

VB-25FM, $119.95. S-=lamant.

VB-28FM, $179.95, Z-aament. Ihreacad siL3 1or feed-
ponts. AcSaple up 0 2 Inch msst.

DEB-2345, §159.95.

Dusl tand 144 (S=elevanlz) 440 | S-eaments) MHz.

Antennas, Rotators & Towers 208 Incusirial Park Rd, Starsville. MS 30758 USA
Sales/Tech; (£62) 323-9530 » FAX; {562] 223-5003 Open 8-4:30 CST, Mon.-Fr.
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fetr b a s

sl HG3QR. A'.‘

The new HG3 ORO-A raised the bar again lor Magnetlo Loop
Antannas (MLA). MLAs are well known far their superior parformance.
The remotely tunad HG3 QRO-A MLA cavers 80710 meters with
stepper motor precision and resalution. The high Q vacuum capacitor
allows for 1.5 KW PEP*, The 45,000-step reselution delivers an
unprecedented 511 Hz resolution bandwidth allowing you to set your
band preferences spot on. Rapié-Tune automatically scans each band
for the lowest SWR and works with most HF radios.,

It Pays to Pay Attention

How do you make a great product aven hatter? You listen to your
custormers.The heart of an MLA is the tuner. We made so many
improvements to it that we now call itthe HG3 QRO-A. The HG3 Plus
Controller also received new firmware and an improved SWR
function, *Some limitations may apply or are opticnal.

- { &

HG3 QRO-A
YImprovements:

)
HIY-ORD AT T AEN
25100000 PV € 1722

Check Preaserf com ﬁora!l

-.’_' our high performance- -
“*= - Magnetic Loop Antennas

reciseRf

PRECISERF.COM L= .

" y 13690 Wistaria Dr. NE Aurora, OR 97002 e
L ephe 503-&15-2490 preciserf,com =& 2022

e 1 ~---‘-_,~§ ‘_m-.,-»_;t.-‘: "s.L !_:r



Professwnal Grade Equlpment from Array Solutlons

ARRAN G000

OM Power Amplifier

OM Power Amplifiers,
Tha New RF Power

Benchmark!
CRIaA

Array Solutions Lightning Arrestors
Coaxial , Ladder Line, Single wire, Contral Line protection
for Rotators. Swhtches, and Antenna Motors
AG-300 Senes arnstons ane ke v 'or- i refbiily
and pammans>y. Thay 13ahum 663y Moulirg 15
LIaLc.. praured reds wilh sur slecking Srase! wvl
marsnnant seeave g, Tha stackirg Bracket

:39! 36 uzad on pales 83 '.\Ell U0 88v8 PIECICUE fOSM
sl ens 5
= Aallabe Nl Clypa-doand 7oig DIK

s lnbe as o ausiom
aston
Jriva slalic ukeed 5

avar lidry
mdia frm

yelam u:c_.usflg
direc b
5] m oo largs

< yoar

dx3sl myace A8-30G0 =
poser single ai ludder
hovdi itk 2mah 4]
Conliol e &m::...l, a1 8, 12, and 16 wiras = 65Y
SPITRVeT.
Modaks or HE VHF 12 UHF = Extismaly bye' 03
and cuwe VSWR

AS Coanlyl Ughtning Arrestor

teg s

Cabde
Arrastors

Now RatPak Remote Swiich
roe sperates fom OO 1 225 MHz2I
Finelly a switzh thet can 'work on
HF, 2% anz 1.25m bands!

2611 North Beltline Rd., Suite 108
Sunnyvale, Texas 768182 USA
salcs¥arvaysolutions.oom

Phone 214.954.7140 Fax 214.954.7142

LR LRI LR

Pares Sobuac ot paimt B e m e bop L el Coadend aems o aanbonwte ko v | aa oot
LIERV RS EUTERA TRRT LS SEE SV ST ETTRETE B L H
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Hamation Station Automation

Harmes ee remete anvd Lueal S en Santra: peaducts alaw yow o asamabzaly
ar reualy s srbeerias, sandpess Ml ad ool svassanivs.
Soceaadas o b Slasdades, Anlenra svilches, Anlerra D3
SeRiams, SIApRR s nler uTing mdve o and o, e, &l ed 1S nan ke
dane cirecly um the Snemes .1:-r-|l
Wring ams simphs shors cablas 1nal 48isy chain 12 sl dw davcas Wrakess
ol & RIS A AR 12 paur eeear-incahnd 2w hehes. Call s sam o 1
=2 srple of Somikex sestems J:-r:-..' % 2 s e bage seniem thik can
sold Eremes 35 vu d quﬂ Uynes, We can rikfae W radio CAT pu..
sl jazs R523%

SHACKLAN

SM-8 SHACK WASTER

The Shared Apex
Loop Amvay"!
Caphra 1 whaln bend arths vha e HF soecinm '
A1 003 ' e Shansd Apsc Loop A sy 243
Grevaradian. Can Le rernzte sonlnobed oy e
rieenst oo W st on d dramnes atdramehy
Iha Sharsn Apedt | 2op A3 2 A L aznany
“eeanig anterra U vl cha 0o U iy U v fgian b e (154 (| & P
daspn peeradns prfnemires: 0o size ond aeee aavd: sirpe o fresuereies that
'MIUEG£$ Ecth ha rag-chevec ang DXa alka
Traa T((HS ',IJ ch:qse i 3'(‘

. -'l.-'Hnl - -'mw;:' l"‘er: et 1 350042
OAL-12- -Luu--. Far S-20 MH:

StackMatch

wasyral retthe milaloes. B
pe2ng 2 5, 4 and aver € anlennas

PowerMaster 1l

Az i can Lo usad o eombion varis |
wred boe corka pobe e anbenas
dmrezh fning.

F= Powsa a1 50 natar Coopiens e
SEW, 12 AW o higher avabelila W RS n
NEF o] UFF cogpdars w15k Yoa G
e up e & oouplens b he deplay o
moedar Bl porear s affarert X inas

Check our Wehbsite for more new products!
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Learan Figlaski, K7 R Kighkreskidoaiam

Member Spotlight

Bob Heil, K9EID

As @ young lhealre organ musician,
Bub Hed. KSEID. always had an sar
for scurd. This 1alent, along with ks
ham radio experience, 24 him 1o build
the sound-equipment ermpire known 33
He:l Sound, creating hah-quaity pro-
tessional audo cow pment vwoll deyord
ils time. His love of harn radio provided
him with the krovdedye resded o de-
velcp grourdoreaking equipmant that
has tranaformad the acurd experience
for musicians and hams alike.

Young Love

Boh dizcoverad i passion for music
and racliain his early teens. He camedc
nis Nowlce license in 1956 at the age of
18, ard received his Technician license
jast a few wesks later. Al this time, be
wias aso a house player of the Worlizer
theatre organ for Fox Thastre in St
Louis, Missouri. it was thraugh these
two ~obbies that Bob leamed the skills
necded o become & workd-renowned
oioneer of sownd. He believes hal
music and harn radio go hand in Fand,
and has fourd that many high-speec
CW aperators have some type of musi-
cal hackqrowd, because Morse eode
“sings a song and has rhythm,”

Bnb has slways enjoyed buikding things
and working with lectronics, ard it was
nam radio that gave nim his engineer-
g knowledge. “Ham radia was my ool
fege prolessor” hie said. adeing Lhal he
has ne orofessional training. He's basen
ouilding slactrical equipmant sirce he
¥as young, and tha AM transmitier that
he buitin 1955 is whar he still cperates
with every moming, Ampliude madula-
licn has always boeen his faverdic moce
veauss ol e lochnicar skill il requiras.

Going on Tour

In 1965, Bob crealee his own compary
thal sokd arnateur radio and organ
aquipmant. and rapaired amplifiers.

Weord lraveled quickly, and seen he was
prewviding and repairing egquipmeant for
musicians liks Michasl McDonald. Jeni
Hendnix, Janis Joplin, The Who, and the
Graeful Dead. infact, 1 was toe Grate-
ful Dead leac guitarst Jerry Garciz who
gave Heil Scurd its namce. Garcia i1
likes e companny's original narne, Ye
Cida Music S+op, so ba began refeming
to it as kail Scund, and it stuck.

inthe music indusl.r-;, Bob is mosl
known for the falk box, which he cre-
arad in 1973 for Jos Walsh ard Patar
Framptan. It 2lkowves music ans to modify
the sound of an inssrument.

Moking His Mark

in Radio History

Adler 12 years, Bob slooped louring,
eaad bs Amalsur Exlra-class licansa,
ard gos kack into cpsrating. B e was
disappointed with the sudic on the naw
racios. So.in 1981, Bob huilt what he
refers to as “the most important thing
e gver dong inham adio” — the very
firsl equalizes, Prior 0 his, equalizalion
had never been talkac abeutin ham
racda. Snos than, his equalizer has
besnin all of loom's radios and Yassu's
rransmitters.

f) YEAR of the
. VOLUNTEERS

Beb also neticed thal ham racio comoa
nigs waren'l building tair own rmicro-
phorss. ner wess any on the markss
spacfically made for amateur radio, so
he decided 1 buikd some that were.
*Our gola line of microphenées was the
mastimpetant al that tme. We bullt
lers of theusands, andc wens £ill buile-
ing thern.” Bob said. He added thai the
more recertly made PR A0 microphons
has alsn baen extramahy well aocepted.
not anly by hams bt al30 hy recarding
and commercial -adia studios

Hail Scund is the onby scund-ecuin-
ment company in the Rack & Rall Hal
of Fame, and Beb credits this to his
ham racio background, mantoning hs
knowiedge ol anlenna heory and phas:
ing. in parbcular, This has allowsd hirm
ter build groundbraakirg sound squip-
meant, such as his quadraphonic mixer,
the first moduar power amplifiers, fis
tax box. and mare, all of which can be
fownd on display in the Hock & Hoi Hall
ul Farne.

Lending @ Hand

Designing arnd buileirg couipment lor
Hail Scund isn't the unly way Bob has
contribated to the hobby. In 2010, he
was asked 1o do Ham Nartion, & ham
radic pndaast, and Bob was eager o
help maxe radia mere knaem to the
putlic. °I just love sharing this hably.
and nul encugh of itis dene” he said,
On the pudcast, 2ob has fauaht Estan-
ers how 1o buid his Pine Beard Project
— a5 W AM transmitter (read 'The
Pine Board Project” in the Jaruary 2018
Issue for more infarmaticn an now to
build this proect).

Tae arly thing Bob loves more than
huilding radic equipment is teaching
other hams, and he has ro intenticns of
sowing down ay lime socn. “IUs Liuly
amazeg what amateur radic can do for
paCp.”

February 2023 13



ARRL’s mission: To advance the arl, science, ond enjoyment of Amaleur Radio.

Guide to

Member Beneﬁts

ARRL Online | www.arrl. org/myarrl

Creale an online ARRL Member account, and gel
access to members-anty benafits. Reqister a1
www.arrl.org/myARRL. Atuady ugislersd?

Leq in at the tap of the ARRL wehsite.

»Magazines | www.arrl.org/gst and www.arrl.orgl/ota
Members In the US recelve a chalce of print magazire:
QS5T. ARRL's mambersh p journal {12 monthly issues).
or O the Alr, our new magazine for new and beginner-
ta-intermediaie-level radio amateurs (6 bimonthly
issucs) All memboers can access the digital ediions af
QST. On the Air, QEX, and NC.J from a web brawser
and apps available lor iOS, Ancreid, anc Kindle Fire
devices. Members need a valid ARRL acoount to
aocess ARRL's digilal mageznes, he Archives and
Periodicals Search, and the Product Raview Archive.

sE-Newsletters | wwevearrl.org/myarrl
Subscrbe to the weekly ARRL Letter and a varety
of other ARRL e-newsletters and announcemarts.

*The ARRL Current Email Newsletter
Memhers can elect 1o receive this monthly email
within heir online profile. Each issue provides a
reminder of the available digital magazine issues and
hxghlights articles from all four digital publicatons,
alang with podlcast averviews, benefit updates,
product and publication specials. and more.

sARRL Learning Network
www.arrl.org/arrd-learning-network
This 20-m nule webinar serics [ealures member-
volunieers cavering & vanety of tapics: techralogy,
ooeraling, and pubdic servico. Live presentations are
reparced for viewing later.

»Email Forwarding Service
Email sent o your arrl.net addrezs will be
farwardad to any email account you specify.

Technical Information Service | www.arrl.org/lis
Call or email our expet ARRL Technical Information
Service specalists lor answers Lo all of your lechnical
and aperating questions.

The American Rodio Relay Leugue, Inc

ASRL Tow Sl s Losaioand o Fa Sarebie o Read o™ ol il Sisbies g 2
Ine swaran sz and grondn ol aumste, £ o wurdve de: steacaing TR ngu
DIICEE 00 Sk ZPpSCTU G S1WC or Meory mam bhor §0 ol imedten, ot azlve,
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W rad U ezt ooy o adocalen ey crpes 3t e ns «u ke o
Lot T com it 25 By prod g SUN L 2O atd cmcrg ey comm e ctic g
PARI W Sl bt vy Annl

SEIL % 00 P GO poried. noe LD TImere I 2esoaien wihou! cop 1 stk chare e
U the awa dhs Sk of Sonacdeul e 500 emx acarRako une”
Soetdna ENERE0 0 1w b Owaw i Comw ol 328 10 sl i cozamr el by
9 U2ord Cf Crectnrz, whoe «u3ng me—bors am elesiag aneny U peam o the
ﬁ.*ﬂ»?il o G sh . The aTcors am a2t of acpxwnd by 1z Dc o,
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Join or Renew Benefits
W L orgdioin wanwonr e heeet
Donate Shop

weww el arnfdonate wanvwe it aendshiop

Advocacy | www.arrl.org/requlatory-advocacy
AREL supports legislaton and regulaiony measures

ihat oreserve and proiect meaningful scoess o the

racio spectrum. Our ARRL Regulatory Information
Branch answers member quastians concerning FCC
rules and operalirg praclices. ARRLU's Voluntaer
Counsel ard Volunteer Consulting Engineer programs
apen the door o assislance wilb anlunnz regulalion

and zoning issues,

Group Benefits® | wwaw.arrl org/benefils

#*ARRL Ham Radio Equipment Insurance Plan

*US unly

Find...
...a License Exam Session | www.arrl.orgi/exam
...a Licensing Class | www.arrl.orgl/class
...a Radio Club {ARRL-afflliated) | www.arrl.org/clubs
...a Hamfest ar Convention | www.arrl.orgtfhamfests

Interested in Becoming a Ham?
www.arrl.org/hewham
newham@arr.org | Tel. 1-800-326-3342 (LIS)

Connect with ARRL

ARRL The National Association for Amateur Radio™
225 Main Slreel, Newingion, CT 061111400 USA
1-260-554-0200. Mon. — Thurs. 2 AM 1o 7 P EST, and

Fri. 8AM L0 S PN EST.

coorpd habdags

FAX 1-8B0-524-0259, wrnail hq@arnrl.org

Caontact ARRL: wawwearrl.org/contact-arri

f1 E ©] [E] C] i

Weaeile: wwwrarrl.org

Farrziak: @ARRL.org

INettec @hamt, givwlaw, gand ares
Instgnyr ared Inskygeer TV @arrlhg
Youlube ARRLHQ

“insadin: www. linkedin.com/company!
american-radio-relay-leagus
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Officers, Division Directors, and Staff

Asan ARRL ramzer, yan alees (he Directine ard Yien Dimstoe sho maresert yoor Dedsion oo SRR pedicg masioes,
it you hEWs & tuestor of comment abowt ARRL polizes, contact woLr reprasantatives shal Deow

Officers

Founding Prasident 15914-1926
Hiram Pery basm, WAAN
Prasldant

=ine 2ovdanck, KGR

=10 Hoo 1285 (min Bk AR S22038
AUERAAN2 ¢ kSurgarrl.org
First Vice Prasidant

Minacl Mo Rashanc 410 W

At Hign 5t

Chamsiand, Kaniies

SR 201200 kitwfiarm.org
Sacond Vice Prasident

=ab Valle WERGH

19105 Shaffiakd Rd.

Craten Vil e, GO 98h4s

S1LEAT G704 wihirggizarm.arg
Intamational AHalrs Vics Prasident
= Siafand \WERDD

N1 Shadaw Bst,

Sar deee, CASIG
2002004571 wirodi@arm.arg
Chief Executiva Officer

and Secretary

Jiwan N, Mredar, NA2AAS

226 Main St

esvington, CT 06111

A3 5G4 0404 dminsterilarr.org

Treasurer

<anr Sager WJTE

Chief Financlal Officar
Jire: Mideictan, W20

Staff

Director of Operations
S03 Kaamero WL
VEC Maiagar

Mards Scenms ARFY
Finkd Sandoss Managar
e Wallers WASY
Radiosport & Reguiatory

Infarmatian Manager
Sat Jubrke WA

thoummy Manager
Zd Harw, W1RPC v

Director of Em Management
el Jud i, K ‘Sm;
Mumbership Manager

Yoalls Ving, KCTAIN

Dirsctor of Marketing & Innovation
=a2 Ingecthman, KQTR

Acvartizing Sales Manager

wed Hoeen, WLl R

Dimmctor of Publicatians & Editarial
satky R Schonafaid, WIBXY
Education & Lcamlng_rManagcf
Sueve Gowdgarme, KEATH
Development Manager

et

Contraller

Thwnss Bal, KC1MBEQ

Humas Resources Narayer
_Je Coodtain

“Saoasie Srevmtine Momonr

Ailantic Division
vww.atidiv.org

Tom Aberncthy, WATOM®

B0, Bax 73, scoakask, MDD 207
301-257-62E5. witormeBarrl.org

Wee Oyecior: Robert B. Famiglio, K3RF
PO Bec 8, Kedia, BA 1ELGD
FI0-253-T 3000 k3rfgharr.ong

Ceniral Division
www.central.arr.org

Carl Lustzelachwab, KLA

1227 Piar R, Toel Wiisnyree, IN 46328
AL SRS kiNaiTarr.org

Vive Cvreciur Brend Walks, NSBA

200 B Bamac o, Grearhein. N 46140
3T-E5T-T2E4 . nabaiiarl.org

Dakota Division
www.arridakota.org

Bill Lippert, ACPW"

2013 &th feer. SE, Austing, BN 53312
BUT-430Y26; Achitam.org

Vice Iamenerre Lyan Nalsan, WOND
3204 Wilus L. SE, Mzl MD 58701
LRSI 1000, windZam.arg

Dclia Division

vmw.amaolla.orq

David A. Norris, KSUZ

ST 2varing Sarset Clr, Rashes AR 72137
ATO-613-1306; kSuzgiarrl.org

Vve Dvecion Ed B, Hudgens, WB4RHQ
1441 Wexfor Orwrs Loy, Masnedls, Th 37211
FISEFIZTES wbArhqeDerrorg

Great Lukes Division
www.arrlgreatiskes.org

Dale Williame, WABEFK™

2&1 Duler O, Cunces, M 46137
FAALAMI-40AY waBatkitam.arg

Voo vovee Scott Yanally, N8SY
288%dley H Dr., Lasimlen. DR 44804
2719 512 4245; ndisyiarr.arg

Hudson Division

vaww. hugson.arr.org

Ria Jairam, N2RJ

B Box T2 Sossar NI DTLE)
ITEFESAGZTS. n2rjfiarrl.org

Wioe Ovector, Nomar Vizcsrrondo, NP4H
P.0O. Bax 2435 Teanfly. NJ G762
FIV-143-25E4 . np4hgnam.org
Midweest Division
www.arrdimidwesi.org

Art Zyglelhaum, KGALZ

3E01 Pinecras] Or,, Linceln, NC 68576
L132-4214140; kDA org

ine Dyovetie: Dave Proppar, K2ZDP

AT 2d Berbamime R4, Urivarsity Cty, KO
33132, 514 225 5157 k2dpi@arrl.arg

How 1o Contact ARRL Staff
Tosane &namal 1o &y ARRL Heedquaners
sallrercer pulhs oe bar Gl sgn

1o firstiral 3rd 31 nemel 1 frort of
@xsrrlorg Fu esape, ke send W Bican
Mawm, Firs: Prasdart of 8RRL uss
wiawilard.org o hmaximgsrr.org.

New England Division
IMtpeiinadiv.arr.org

Fred Kemmerer. AB10C

A =avtair o Holis, NH 03044
80G-113-3100; sbioclarrl.org

¥ica Dyactse Phillip E. Terples, K3HI
125 Coalegs Awe, #0501

\abertorsr A JZ4TE-2ETS
17-331-07E3; kdhignarrl.org

Neorthwesiern Division
wwwarrinwdiv.org

Mike Ritz, W7VO0

X523 Bama R Seaoprase, OR 47058
SUG-EGT-1269; wivogpam.org

Vica INachae Mark J, Tharp, KBTHDX
P.O. Due 2222, Yakrny, 'WASE9T

LlALE 2 5 kb Thdegarr.ong

Pacific Division
woww.pacific.arrl.org

Krisben Melnbyre, KEWX'

400 Gaken Wheal 2ark Or, 808, San Jose. A
FO1T2, BI0-T0E-L340 kBwiDare ong
Yioa (xrecese Anthany Mareln, W7 XM
G633 Buader Carnwon SL

hath Las Yngas, K 43062
TU2-E31-9580; wT i, org

Roonoke Division
www.arrlroanoke.com

Dy, James Boahnar, N2ZZ

523 Buriveal Ave, NV Sken. SC 28601-3389
I 0 n2zad T org

Yoo Ixmvese Bill Maringe, N2COP

101 Wiaclsge D, Wilkniaglon, NC 234049

410 452 1770; n2cop@arrlorg

Rocky Mountain Division
www.rockyrmountaindivision.org

Jaft Ryan, KDRM

2ETS Wedsau Il Pruey, K2-27E
Wirstmneern, GO 0002°

IG432-29E6. Kdvmiddam, org

Yica Ovacese Dan Grady, NZSRK

8703 €. Buwrran Wiy, Aawons, CO G016
SAVAERSA n2sriniam.aong

Soultheostem Division

www facebook.cam!
ARRLSoutheastemDIvision

Mickey Baker, NAMB

147 Bleck Baar ¢ Wast Fairy Beath, FL
G418, 337-320-2775 ndmbglarrl.org

Voo Lameine Jetf Beals, WALAW

PO, Box "S54, Lowsladwma, FL33170
SE1252.6707; wadaw@arrl.org

Soulhwastem Division

www kkn.netinBas

Richard J, Notton, NGAR

21230 'Wes! Hileide O, Topgngs, CA 91290
24001148 nEaaiarrl.org

Yoo Damednr Edward Stearns, AATA
TGS £ Ll Oy, SGzcee AZ 35854
400 252 N255; aaToEarm.org

West Gulf Division
wwe.westgulfdivision.ory

Jahn Rabart Stratton, NSALUS®

P.C. Bua 2232, Aaslin, TX TETEE-2252
R12-4456202; nfiaus@ndSaus.cam

Wice Dyracioe Lee H. Cooper, WSLHC
2007 fatray Ce, Leander, TX 200410
£12-655-3510; wSlhafian, org
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Pull Out the Muscle!

Hear the roar and feel the POWER! Get that POWER
ou need to really bust tbrou?h the pileups, win a
ew contests, work the world!!! Ameritron amplifiers
o a long way towards making those dreams a
ity. We got an amplifier for every budget!

AMERITRON . . . 800 Watts . . . *71499!

Qnly e Ameritron AL-B1TH gives
veu four fully newtralized 5114 transmit-
1ing wkea. You get abaclte stahiliy and
supcih perfonmanoe on higoer Dands

Al

*1399

Supges i Reral

2 Tuges, S946 Wany

that can't he matchand by un-ne-

tralized tubes.
Ey You get a quist desktop lin-

ear that's so compact iUl &de
" right into your operati~g positon
-- you'll hardly knews it's there . ..
unlil QRM sels in. And you can
convenienily plug it into your
nearés) 120 WAC autlel — na
spacal wiring needed.

You g=t all HF aand coverags (wath
liceese) < induding WARC and mus|
MARS Eands at 100% rated cuiped
Amentran's Ades-A-vnt™ hislicon mee

AMERITRON no tune Solid State Amplifiers

ALS-500M 500 Watt Moblle Amp

. ALS-300M1 500 W
PEP!
Supgesial Relad - 2wy gyt-

g, T 522 Mg, inskant bandsailching. ra
wwning, no warm-up. SWH, load fault ter-
mal gverosd prolecled. DG Bypass awilch.
Seureste: anendf sonlral. DO sureat msair
=xtramely quet fan. 12,8 VOO, YNSRI oD
in., 7 'bs. ALS-500RC, $84. Respule Hesadd.

Dasktop Kilowatf Amplifer
Whisper quist gusk-
tog amp plgs inta 220
VAL o qive fat Kiloaat:
350 PCF vuatpnul.
ArErTen’s excusive
DpasonsALl Y douzles aver-
ans S3B poaser ot and

M-
2399
Suzasted #rsil ngtantansous R Bies'”
gives couler cperalion: &1 HE baads, B30
Waks CW aut, 500 Wasts RTTY oat extra
NBEVY dl.";f.‘ AUREr SUPpY, 3-50005 1Lbhe, T0N
afficienay, unes irpnal, PP L aulpat ircush
sument profection, dusl Cross-MNeads mstars,
ASK congalilie, 43 bs. 14Ws<82H15%20".
2-year Ameritron warranty.
Near Logel Limgt ' Amplifier
Negr Legal Limir” amp
ey you TA00WY PCF
SSE pawer output for
6075 o 1he zrice Of 9 lul
lzga lime amp! Four
riagad 9726 tubes, Instar:
Srseoand warm-up, 120 VaC
[rdan WM Bl T G-
1M, 1000 Vet O outpus,
Tiruxl npat. irshinbnesas BF Bas, syana
ALC, psrasitic <iter, Inush pratacion, Soes-
needbe reers, mual-ecliape barsamn e,

Al ST

2399

Sappssted Kol

ALS-606S 6G0 Watt 160-6M Amp
600 $ -\.'..5.‘»:"53 =
Watts § 3
e 52300 L5
00 deevstal Reim SN

CAY outpnd, 1G05M sk
automatic Irsisnt banc-
sailchiryg. Desklop. @OWKTH 4D 14 2 hs,
Qrly A 46 balow TH00W -- k525 than an S-unnl
ALS-606, $2599, ke A_S-6165 atave, but
maxs Iransfommes poeser suppiv.

ALS-1206 7200 1.5-54 MHz Amp
Ameritron's fighes!
nosar salid state FET
siplifier glves vay
aulnmete: barudswilch
inz' et 1200% FEF
vutiul oo all beads,
includirg €-Meies, No
wuning, ro wWam-up, ro
tabies Le Balsy saxd va Tussl
=izht runzad MRE-150
poyer FETS give outsiandng redatility. Jugt
100 Walts drwe gives Tidl riter? poaver MEL
Compast TVaEYZHISD 1, Just 22 bs,
ALS-1300. $3489. Like ALS-1306 Ll kess sk
mahs hardsaitching ans 63 anverans.

HF Amps with 3CX800AT tube
R N A0 «dioH

*4199 *5399
I e 1280w E iles

Suppesley
Deskiop 3CX- Resed
AL fuzes oowar 1G3-158M WARC nards
Adjustabla elug lunad Npws, gris protection
ALT condrel verie reduclioa drives, helty
32 |b. tansformar, hnk capectarcs compJter
grade file” cagasilors. Wulli-voage, dual
crossnnndie maters, 14000 S H1E T

A s

*3999

Suppracr Retil

15 KW
Gonag M mdes

Ameritron brings you the finest high power accessorfes!

RCS< Remote
Coax Saxh, . 2
s il 4

ARB-70d amp-to-rin
nteriace ... ‘89
Polactz 1)

freer: <eyrm Eanress, Mo
e tren catnrescnd S
shats Sasy dg Fockip. R

e b 100 KA

RSV Amots Coax RCS-40 Remoke Cox
35 SNENLZTT Sk, X
3 DgamSane Regwndma |

wb 1 SRS
w3 Az RCS.
104, S300.95 41T
ERURTRE e

sual 1112 30
00 Uncatde
o450 MHZ, < |
CB lows 184051 500n.

More hams use Ameritron AL-811/H ampiifiers than any other ampilifier in the worid!
3 — —r AR

*14
Suggess

=Vutes, v Byn

poeer ransfamme has 3 specal buck-
beost winding that lets you compensalte
for nahdow powesr ling voltsoss.

You also gel ellicent lull size heavy
duly tanx coils, slug tunec nput cods,
operatestandby svaich. sranamit LED,
ALC dual illummaled melers, QSK wilh
cptionsl QSK-E, pressunzad cocling that
wau can hardly hear, full height camputér
?ra-da fer capacitors and more.

FAVxEH2 16D inches.

AL-811, 51399,

Like &AL-811H, but has thres 8114
tuhes, 00 Watta cutput.

AMERITRON jfull

legal limit amplifiers
AMERITRON legail Iimit amps

use a super freavy duty power
transformers capable of 2.5 kWl

Most powerful -- JCX{5008877

5999

vomae ™ ke

Ameritron's most s
o ampithar vges tha her-
Lulsan SCXASI0GRTT
coramic futae. G5 watts qives “ull azal out-
Pt = lcaling wilh & Z500W sowsr sapily
Toughest -- 3CX 120077

Al =100

*5999

Siapasted Bl
Ham r3dic's frougnsst
Lube — W Chege™
ICH 120077 al-Watt coatml gnd diszipa-
a0, Supar neswy duty Sower SLpph 10373
Al legaal preser - disivers ranes this 2500
Wedts F=F two 2ne outzuttor & 102 haar,
Classic == Duul 3-3001Gx

a4

*3999

Sueprested el
Gives Il kegs! sulpul
using # v of geoaion
3-9000s. Corpetirg Inears Jeing 350003
¥ give yoeu 1500 Wislls because [heir
igkasighs porasr suppies can ¥ use these
whes @ ther ful potantisl.

AMERITRINY

v The world’s high power leader!
1IG Wil Rand, STaRvile, M5 303 s
TECH 1ne2y 320821« FAX 16r2) 225555
far. 430 pom, COST Merdayy ™ Priday
Far power amplisize componznrs <all 16631 323 4211
BEtp Y WA RETITI OB, COM

o LSRR TN
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ClearSpeech® DSP
Noise Reduction

Hear clean voice & CW

CLRstereo ClearSpeech” Dual Channel

Noise Reduction Processor
Incdependent DSP noise reduction for Main and Sub RX.
Independent volume, tone and filtering for one or both channels,

CLRspkr ClearSpeech™ DSP CLRdsp ClearSpeech® DSP
Noise Reduction Speaker Noise Reduction Processor
> Contains the same ClearSpeech® DSP
Compact, portable loudspeaker contains s Rl S s raee s
daptive noise reduction DSP circuit noise reduction technology and powerful 10
?:Lz a 10w amplifer. audio amplifer as the CLRspkr in a stand-alone
i 2 package for use with an external speaker.

Listen to the Before and After Audio at:

www.westmountainradio.com/QST0223




Elecraft® Full-Featured Ultra-portables
100W with Matching Amp

The KX3 has become the corepact, 160-4 mates, all-
inede anseeiver of choie for thousands of Barms, for
home, trzvel, and portanle uss, ts versatility has heen
dernonstroted at countess Field Day ond D¥pedition
OPSENONS,
+ Matching PX2 sanadapter with
fast. full-colar spectrumiwatertal®
« TA R 35750 1T weeight: 1.5 s
» Bust-in class performance
+ 16D-h meters pluss 2 ord me
« SSB.C'W, AM, Fivl. Datz
»UplodsWwi
« Waighted, frae-sainning VR knoo
« Predsion rochng Alter®
' « Wide-range internal ATL*
Epn p— St e it T Qur KX2 ‘stealth transcziver can go wherever your
- A : . “ imegnation takes you. '1s pocket sized, yetit transmics
at up 16 12 wiatts, covers 3 bands, and shares many fea-
tures with the KX3. talie wores with the KXPA100 arvo.
» SETX 28 15 Tweight; 13 gz)
+ Ultralight grab-and-qa staticn,
perfect fer SaTA and held operation
< B0 meters 15 hanids)
« SSESCOW ! Dazad A% FI
« Upto 12 Wik
+ Interpal 245 Ah Li-ion battery® ' %
=+ Builtin rck for HT style operzton .
: f 2 Wlde -range Internal ATL?
N "0‘ v KXPD2 compact keyer paddle®
‘Cv )

S a Brrcwart .

-~ KX2

Make Waves in Style with the New K-Line.

K4 Direct-Sampling SDR and KPA 1500 Legal-Limit Amp

K4 Features KPA1500 Features

Cirrctsamping SOF « Modular, bebrid s b o « Single or doal 1Z00 W < Verg commpat | desinn « Pl silent PN cfade TR seitching s Tl =n
panadapter « High resolution tuning a1 » Comprakanswe 0« Fullremote AT dualzntzrna jacks « Competiblz with neady any tanzceivar -
sandrnd wia Fthiernel « 77 coiar seace sith ot ard moose contml custoer rabkes avatabile « 180-§ reters « CT for Furape

ATt 100+ range < 2 antenna acks - Lo to § racene antanna souroes

sid@Em “ELECRAFT
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Up Front

A Full Day of Mentoring

Foureenwsar-old General-class licsnsee Sam Lovet, KIZR3Y, o
his dad, Davd, KISRSX. 21 Ameteur Extra-class leenzes, spent
the daw assermnbing and testg various antennas wit~ Swews Smih,
KGSVE. ater aszembly, they réy awed the antenns s aly2s, chack-
irg standirg waws rate (SWR) and resonancs, and quickly rexized
Ihat SWI & nol always the loueheione al antenna opssalion, as
somabimes sugoestad.

In addtion 1o numercus otha -adio shack chorss, the trio ended the
day by paricpating in the Youth Arvateur Radia Club's “Wakad All
YARC Zonss” contast www.yarc.world). Thay lcgged socut 150
conlacis in theee =10 sessions, Operating maces uaed ane com-
parad ware FTS, CW, and wice. All in all, the day was a rswarding
mix o theory and praclical epenslion,

Sam. KISREY wilk the: amienna hin
built during nig meriing s2seion
[Cavid Lovett KSREX, thoes)

Radio Valentine

Whils sorting througn {amily 82518 tems. Randy
Sxirvin, NBKHO, came acioss a lames collaclion
of old Valerins cards. Ths ons of 8 young g
wilh o B sadio caoghl his allention

.. —
——

VERSE

Ll L

VAL COFFEE
AL AEE BT
PR R T TR TR

o r—

-

A New Way to Learn Code
Iéiteh 'Wollsen, DUOONKZOX, saw these
dsligntful *coded® medallons 3t his local
Wecle Foods slore in Naples, Foridi,

20 February 2023



WHEN YOU TAP INTO OUR GENIUS SOLUTIONS,
SUDDENLY EVERYTHING AROUND YOQU FEELS SMARTER.

Ceniuy pruducts one angirlem:&:] tor weers wa well i foncer, exponc ng your stafor's c:bi|ily 1o deliver \_\
exceolioncl experiences and expeienticl parformence ircreases. Add a Power Geniu: XL cad get Fl equd io
ks anly lege -limit SOZR A Muli-3inglecepanle HF /&M amplifier on s market Add & Tuner Genivs

XL ard gain rot caly saper-fod, kega -limitimpedones match ag on ontennos with up ko 10:1 SWR but

then pick up 70dB of per isolotion for seamles: SOZR coeration. Add an Antenna Geniuz and enjoy

fraquarcy-criven cantes-class 302E eqtenna wvdrching ard super-steran cutomation capebilifss,

Wik integroson tis ecsy, our Genis Salulions '|e|p you real ze the porehial of your statior, moking

you genivs-level :me along the wiey. Lecra more ot FlexRadio.com Find Everywhere

IT'S TOTALLY NORMAL
TO SUDDENLY FEEL
LIKE THE SMARTEST
PERSON ON THE
PLANET.

|
|

—.“m 2
e e e—
wic )
A VI o v Uit W IS0y
b 2w A e DUV

VOOV OO WW

wpirl
-

PONTE CIMLE B Wn I

SCAN TO SEE &
QUR PRODUCT
BROCHURE

GENIUS SOLUTIONS INCLUDE P POWER GENIUS XL > TUNER GENIUS XL » ANTENNA GENIUS



~ GETINTO DIGITAL:
RAﬂIﬂ THE EASY: WAV

Bnd geCem

. 8le- 532 Bll-Sl
| 'www.bridqecomsvstems.com -

Get Your FREE Bluetooth Earpaece with a Purchase of sso or more - CODE: 3XAYQM




“The products sold by BridgeCom _

Systems in the Plug & Play

Package have exceeded all of my.

@xpectations.. Now that I'have my
878UVII Plus and the SkyBridge
Plus, my ham hobby has gotten
» much more enjoyable. | highly
recommend you get yours too."

- -Marshall K4PRE

"

,‘fThe AnyTone AT-D878UVII Plus In

my opinion is the best DMR/Analog

HT on the market. It's made strong

with lots of Features, looks great,
easy to program, sound is
excellent, great reception.”

=Michael K7FLA

»

“I.was ready to give up, then | .
discovered Bridgcom Systems. This
package is exactly as advertised!
The customer support is the best |
have experienced in my 71 years! .
Can't 'say THANK YOU enough!”

-Stephen K@4NSU

“Buying From Bridgecom was .
seamiess and Fast. The radio is
very high guality and while I'm
new to DMR, the vast amount of
customer support content makes
programming and getting my new
Jadio-up and running very doable. .
Overall very happy with this radio

and I'd highly recommend”, °*

-Tony KJTRNV (5
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-
—
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Correspondence

Letters from Our Members

QSL Card Back 1o the Fuiure
In the "Corresoendence” colurmn

in the Navember 2022 issue of
QST Scoft van Tonningsn, K3VAN,
talked about Q5L cands, His sub-
mission remindad me of tha tima

| found ane of my ok carcs,

I 'was browesing eBay, nat leaking far
anything in parlicular | dacidad to
ke in my old call letters, WAZAE.
Ona of my old Q5L cards popped
up far $13, and it was located in
Canada. The sellar indicated the
cang was from a ham in New Yorc

| was astounded o find my olo
card. | had no idea how it ended up
in Canada or whiy it was for szle.

| bougnt it, but as it turned out,

the carc was not from a nam in
New York, but from Gerald Parmy.
WagaGED, in Georgia. On the back
af the still-pristing card, my hand-
wiiting noted the contact was on
G-metar AM. When | checked my
cargs, | found that the ham recip-
rocated vath his card in 1972 | am
amazed thal the card startad in
New Jersey, went 1o Georgia, than
Canada, and lound its way back lo
me 50 years later.

This is the weirdest thing that has
happencd = ny 52 years of being
a ham.

wiltiam Gerhold, K2WH
=avtt, Mew Jersew

Reminder of the History
Made in 1922

Kudos 1o the cover of Ihe
December issue of QST. The vin-
lage stabion is a greal allemalive e
ocovers depirting a Chrisimas tree,

24 February 2023

Sarta Claus, and a fransceiver
under Iha Irea. No coubl I'm galling
mastalegic whan | say | still remam-
bar he smell ol the old Fanscener
tubes in the darkness of contest
nighls.

| 'was also interesled in Lthe cever of
the Decembear 1922 5508 shown in
the "10C. 50, and 25 Years Ago”
column. The issue highkghted the
preparalion lor the Transallantc
Tests that culminated in the first
conlacl balwaen France arnd tha
United States. On the night of
MNowvember 27, 1523, Laon Daloy,
anB, of Nice, France, and Fred
Schrsll. 1MO, of Wesi Harliord,
Conrecticut, made contact on 103
metars. Frag Schnall wrote an arti-
cle aocut his preparations for the
historic contact ir the 1922 issue of
QST

it's a real pleazure to read Q5T
each menth, becausa it's on tha
cutting edge of technclogy without
forgetting cur common raots. | hops
that next year there will be cvents to
celabrata this famous contact on
the alr iegether. The French are
very likely to initiate this.

Jean-Marc idéa, F5SGI

Varaes, Franca

Liguid Solution for Static

In the *Correspandence” column in
the Decambar 2022 issue of QST
Kralg Krist, KG4LAC, discuased
haw 1o stop getting siatic shacks
when using plastic floor mats. It's
nat just getting zanped hy static
electricity that is a problem. In a
broadeast studin. static elactricity

nan resat timers critical to opera-
Lion, napproprialely lire olf auloma-
tian sysiemas, and stop what's an
e air. One lime. 2 0J wiped oul
half of an audic consale by recen-
ing a stalic shock frerm plugaging his
headphones into the hoard,

While the author explaing a sciutian
lo the problerm, il seems Lhal,
shoule he ‘orget about the cable
allached Lo his chair, e could gel
himself in an awful kat of rouble
wilh ha Irip hazard. For this rea-
san, athers might nat have an inter-
estin sitting in & grounded chair
while dealing with electrcal things.

I'd like to pase anather fix, Insteac,
gel a sprawy bollle with a nozzle hal
can migt, It should not squirt a hard
slraarn. Fil it wilh one parl liquid
fabric softener and faur pans water,
Mist the carpel. Don't scak i or
you'll find yourself ice-skating, as
fabric softsner can be slippery. In
mest broadeast studics, we do it
twice per day. In the ham shack,
yau can mist before you sit downr
for a sesson. Not only will this
method reduce or eliminate static
shozks. but it will ade a bonus of
maxing the shack smell April fresnl

Thomas Ray, W2TRR
Nesw Wirdgorn Nes York

533 waJrlatlers to *Usmasdandencs, ARRL
225 Matin S, Kewroton, ST 06171 You e axe
wnmelstees by fBx 12 20005020 o ve
amgi o betters@ard.org. e read avay el
weniord feroan can oely pobish adoa cach
manth. Yoe razecoa 113 ANl L2 ecll wour attar i
darly. iwrd o Tt tbe b e poge poce. Leres
oublshec In CoTespanda>y mey kC spo3ar
noske ARRL iredia., Tree aabifshus of G537
asaLma m esporshl by for sletermans mads oy
SRR S



Get on the Air with Top Brands from DX Engineering!

DX enciNEERING

Exceptional Geor from DX Engineering
Curin-1ouse team of Fams cesigis end eng neers
0% Engineerirg branded zquipment, from vaert
antennas e advarced design thrust bearirgs, baluns te oot enateni
phasing ~')'=t\ ms, radial slaes to oer brend new Foaey duty retator

0% Fn_gm\ crirg alsn produses Batterut vertizal arenras, Clitten
Labzeatoeies B 1wk, Taawdddarls poctable HE anteroas, Comitek soar,
Croele 28 axcdellis slampe, HE 7 Aabenmas o bard iecrsang sesheers, ard
Truss el esquiprrent feonn Tap Tee Devives 0 backed by che sest sapparl
slalfien the indhisliy. Enter “DXE™ st DXEngineering.com.

bhi

r—

o

-

Noise Canceliotion and
Audio Enhancement

By harressing cutting-edge digital
signal procassirg technolegy, bhi raisz cancallatizn

and auzicarhanczment prodt ctsmakosit eazier BRD EQZ0
foryou to disoemwzak avdio sisnals andincrzass your radio Lstening

2r ayment. Cheosa from DS ang exteasion spaakers, LSI devicas. ang
the Pae “ro QL0 Pararetric Equalizer, which allows youto adjust 2y
partaf fh= r20Uency renze to customize racenve audic to suit your oA
hearng Enter "bhi" at DXEngineering.com. Speakers From $35.99;
Equalizers & Modules From §235.99

Loop Antennas

C¥Ergneering caries: HOY ricndhy Lova

Ancenra by VHF, manufactured by laly's Ciro Moezeni, The
V& dizeneter MIDILooe covers 80 ke 23 meters, The sopaler / .
68" wameler PARY Loos ardt Lhe Siealth Lowe are gieal lar
venn g 40 Lo 0 el ees vober yoo bavee lineioed spane, The J
Sral bl aoe Teslures a ypical 3ROl L] anc messeres
S8 180" 107, making L easy Lo hide S hee antenra
incade the STU 20 Aulomalic Tuning, Lail, Enter “MZZ7 at
DXEngineering.corm. From $1,799,99

Kelemen, and

microHAM Products o

Wik, Grrmang's arsest amateur radic wapplicon, man, |h:m<-\ FArienna
penzzurks i brard woll ke farits budgre “verdly, high peelarmane
HF srnez WHEF andesrns, inesadivg Yagg, Lo preeiodic, ralabssbe dipalr,

e wer b muosels Ih.s sambive culling ul;-w.) nigalen reatk: luc_w
aplimiztioeswilh icbal des grs, Wk a manofachoes 47 modes of
Febaren aiph-ell cieacy, widebardwidth monolsand ar mabiband dizales
ard sovai-airechional anlennas, The company s alaa the waddwide
distbutar of micraHar pradiers, incadieg the SROD Srart Ratatar
cant-oller—navs vallable i Norta fimer ¢z from 2% = Srginearing. Chaciou:
Wi APRE modules, QRM Elirinatar;, and other pear. EMer"EAnm,
microHAM, " Kalemen” or “Wiko™ at Dxmglneeﬂng com,

fa]
ICOM

F‘//

WiMo, EAntenna,

YAESU

& | Amplifiers

OptiBeam Antennas

Frosen in stations arounc the gobe,

OptBeam’s Cermar-enginzered,

handcrared directiznal monoband

and rmaltibard Yegiend log cell Yag

ontennes delwer the highe st nossibie

g, ceaned radistion pocteres,

aprimur sead cowerse, and sover

bt g wail bt careproenise,

1 papn o eadels e i o oo eesndy oe st smipinend. Enter
“OptiBeam™ at DXEngineering,com. From $729.98-511,199 98

[roeAntennas..
InnovAntennos

DX Cng, eering i pleased la baelle
estlusive Horlh Armesican diss e far
fiaedy craftes vagis multizand HE beams,
rotatable dipoes, and lo2 pedos <
aatennas fram Innawintar, 125, 232h one the rasalt of extens e tesing ard
modalirg wensare stzllar peamance, antannas & bulltwith top-grade
matena s, acluding airceaft 2luminen booms aad elzments, Uv-razistant
inzulaters, ad stanless sieel hardware. Innudntennas AR antennas
faature kw maintzrance: stuady constuctoninamanzgzablz size, no
hairpins, raps. oo matzaing links; ard anly on2 2edlire for all bancs
Enter “InnovAntennas™ at DXEngineering.com. From $669.99

“
-

HF, VHE, and UHF e

Fon reare [han &0 psss, 50 ALY
laaly b made wesalile

s compsses amplifiers far sase, mshile,

andhandheld radios Tae campany's high

standards can besaenineverytning f praduces, Fam e 3004 cutpal
BLAIEOPILs HE Linzar Araplifiess to modeals |La-114,14351 for masimizirg tha
reachofyaur 415, Enter “RM 1taly" st DXEngineering.com.

KENWOOD ALINCD

YHF/UHF Amps From $159.99; HF Amps From $759.99
Hamplus

Hamplus mases irnovatve &”’ PSS
k= a1d conTe. seitchirg comconzrs
taored 20 the &meteur Radio commmunity.
The Hemzluslinz includes rotesor seitches, smart contrsl conzoles, end
antenna switches that cen vead data fror the rac’o ard memorize antenna
welacions, OX and cortest sations worlewide deperd on Hemmslus tor
proner resalts. Inea exclusye orranzement, No—h American oparators

can enjoy the same acantage by ordering Heonplus praducts through

0% Fngineerirg, Enter “Hamplus™ at DXEngineering,com. Control
Consoles From $179 99; Antenna/Rotator Switches From $259.99

HASKF  ZE  mozee

Read What’s New in Ham Radio at Our Blog, OnAllBands.com!

Gar tar dnight F
Gar 1ol

LIk

FT Sz

S ul' l'.' ' '.'T'

DX) -

ENGINEERING

Ordering (via phone) Country Code: +1

: Manday-Fe Sy

I ET, e ezt

Phone or e-mail Tech Support: 330-572-3200
daa iday

VY

Emaal. D){Engmeenng@bxrngmeenng.oom T

800-777-0703 | DXEngmeenng.com

Olno Shawroom Haurs~

Y S OpmET, Monday-

Ohno Curbsnde Plckup.
ancospml, Monday Seloa
antn fpm FT Saneay
Nevada Curbside Pickup

;,m F~, Munday-Suniday

Proud Sponsor of the 2023 3Y0J Bouvet island DXpedition.
Elw @ Youlube (O) Email Support 24/7/365 at DXEngineering@DXEngineering.com
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The ARRL Handbook
100th Edition

4
Handbook 100

Handbook 100 is by far the most Q\““
extensively revised and expanded

4

!

editian in recent years — including

new and updated topics, content, \

\

4

Key Topics: : - ”0
* Radio electronics theory and principles " I

* Circuit design and equipment
* Signal transmission and propagation

and projects.

Digital modulation and protocols

Antennas and transmission lines
* Construction practices

=
%;.
=
g
E:
!

Hardcover Collector’s Six-Volume Paperback E-Book Edition
Edition Edition Mac/Linux and Windows
Includes e-book. Retai! §79.55 Includes e-bock. Retzil $65.95 Retzil S6£9.95

Order online at handbook.arrl.org | Call toll-free US 1-888-277-5289




BEST SERVICE. BEST WARRANTY. BEST VALUE. NO ONE BEATS LDG!

WHERE TO USE LDG
BALUNS & UNUNS

Not sure which Ralun or unun is right for your anfenna? See cur handy chart
belows to help you caterming which ia the bast it for your set-up. All LDG

haluns anc ununs handle up tn 200 W

vatts FEP and aover frequencies from

1.5 (o 300z, Visil us al wee legeleclionics.corm or $ee your favorile deales
today to leam mors and e sae our full ine of products.

DIPOLE
Length = 468/freq

CONTACT YOUR FAVORITE DEALER TODAY!

LDG

$ 3 0 200 Watts PEP
ea. | 1.8-30MHz

LADDER LINE/TWIN LEAD

18 THRU 43
VERTICAL

410-586-2177

GROUND
PLANE

Coax

support@ldgelectronics.com

END FEL WIRE
30'- 135

§ Coax

>3 Coax Cable

i 1:1 Choke o

www.ldgelectronics.com



W1AW Schedule

EAST UTC M TUE  WED THU FAI

FAST  SLON FAST  SLON
COZC COCC COCC CZCC
VRS0 1=

PaC LR CENT
G4 TAA | GAN | 2AN D
TAL A4 | SAW

127Fd | 15PM | 2734
1P 229 | 4PN | 4PN 10

NAMS. SI0ARS
ray

GlE GOk ClCE UOUE
COPERILETH

Gk
2/ 379 4RV SFN O END

Th3T [SLON FAST [SLON 1S |

DG BLLLETIN

SON| FAST SN FAST  ELON
COZE | CO2E  COCE COCE OICE

COZEEULZ N

amd 424 cPW | CPN 23l
aPd 579 FEW | TFN 00D

h =Ty 2 vEW | BN CICD

AP T FEY SFN oD Dare. BLUIFTIN

Lo 2 I 2 B s O B O ) WCICCCULTTN

TE4 294 G Pd inFy C0 FAST
COTE

SN FAST HIIN RAS
COZE COCE  GOCE DUOF

Herd o P4 LS A B I = A ] COZELULEH

VAW = schiedus s at the same local time throvghout the yeas,
Fremn the secand Sunaay » Masch to tha first Sunday in Nevember
LUTC = Easier US lime o 4 beors. For e rest ol The year,

UTC = Easter LS tims + & Fours.

& Tdorse cocs Iranseissions: Frogquencies are 1.8025, 3.5015, 7.0475,
14,0475, 1B.UYYS, 21.U6¢5, 22 0655 0250 and 147 555 MHz

Sy Coxder = praclics sces at 5, 74, 10, 13, 20 15 WP,
Feat Cade = practice sant at 35, 30. 25, 20. 15, *3. and 10 WPM.
Code bullet s are sert az 18 'WPN.

Fer mare isfarmation. vist us at 7 )
www.arrl.org/wlaw j

& W1AW Qualifying Buns are sent on e same frequences as
the Morze code renamasona. West Caast quadying runs ane
Iransenilied by variops West Coast shalions on OV eqguancies
that ars normally usad 2y WIAN. in addition to 3580 kHz. &t
various fies. Undeding 1 minue of e highest speed you
copied, cerify that vour cooy was mads withou aid, and send it
10 ARAL ‘or grading. Flease Inciude your name. cal sign Jif any),
ard vornplete mabing sddress. Foes: $10 for 2 corificats. 57.30
for endorsements.

4 Digitaltransmiszicns: Freauencies aq 3,5975, 7.095, 14.095,
18,9025, 21,085, 28.0485, 50.350, and 147,555 WHz.

Buiating ars sent using 45 45-baud Baudot. PSKS1 in BPEK
made, 2nd MESKIE an & dally revolving achedus.

Keplsnan slements for many amateur satellites will o2 =ant on the
regular dighal freguencles on Tussdays and Fidays at 6:30 P
Eastorn fime using Baudat and PSK31

 Voice Hanamiss ons: Frecuencles sre 1.555, 3.80, 7.20, 14.29.
1896 27 39,28 5% 50 250 and 147 555 MHz Voce rans-
miszlons on 7250 M-z 3% » AM coubie sldeband, full carrler.

¢ Notes: On Fridavs, UTS, a DX bulletn replaces the regular
DLoaling. WA IS apen ta vistors 10 AW to 5:45 PM Maonday
through Friday, FCO licensed armateurs may oocrate the station
durng that tme. 2e aure to bring & rafsence cooy of yaur
currenl FCO armateur license. by commpnGalion Smummensy.
monitcr W AW for soscial bullsti~s as follows: voics on tms hour,
leleprinter at 15 minules past the hour, and CW en he hall hour.

W1AW code practice and C\Wiaigits /phona cullstin sransmission
audin is alao availzne real-lime wia the Echalink Conleranioe
Server WIANBDCT. The confarencs sarssr runs ooncurrsntly
vty the regulerly scheduled station sreramissions. The \W1AW
Qualifying Bun texds can alse e copisd via the Echolink
Corfersnce Server

During 2023, Beadguartens and WIAW wro closed o New
Yesrs Day [obesrved January 2). Presidsnie Day (February 20).
Memarial Day (May 2%), Indepercences Day (July 83, Lalior Day
[Saptamose ), Vetarans Day (observsd November 10},
Thanksaiving and the tolkeeing day (November 25 and 24),

“ara Christmas Day {December 250
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3 IMDR 110 dB*
RMDR 122 dB~
BDR 150 dB”

"The Keawood T5-8505 has the highest RMDR of any radio 1 have ever measured.”

- Rob Shenwod - NE0S - Dacambsy 2015
TIF/50MEz TRANSCEIVER lop-class recedving performance

4 lurweds of built-in roofing Ffiltess
; I 'S_890g 3 kinds o1 dynamic range make for p=<<kass perlermance,
L

SDOHe ¢ 2.7kHe ! 6kHe ! 15kHz {270H: Option)
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» Full Dawn Comeeeshon 32X
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A Multi-Band End-Fed Antenna

Dan Wiley, W6AZI

Altar racaiving my Tachnician-class license in 2021.
| saon realized thal an antenna wauld be the most
impartant stafion companent to consider for effective
operations from my small backyard.,

| started by making a list of performance reguire-
mants and practical considerations for tha design.

| wantad to have reasonabla DX performance on the
CW and digital portions of the 80-, 40-, and 20-meter
hands at kw power (below 20 W) | also wanted it to
be low cost and lightweight, be easy to assemble and
disassemble, only require a few alterations to my
preperty, and have minimal grounding requirements
and visual impact {see Figure 1).

The Vertical End-Fed Ided

| scoured the web for compact multi-band antenna
designs that can operate cown to 80 meters. |
came across a popular sloped inverted-L design
by Steve Nichols, GIKYA. that | thought might be a
good startng point. On GEKYA's Amateur Radio
Blog. Steva wrole an article tlled "4 shorlenad multi-
band End-Fad Hall Wave [EFHW)} anlanna lor
80-10m" (https://gDkya.blogspot.com/2017/01/a-
shortened-multi-band-end-fed-half.html). His
design includes a loading coil naar the far end of
the antenna to accommadate 80-meter cperation.

My idea was to adapt hig design to be vartical. This
woulg allow the lakeo!l angle Lo be lowear [or im-
provad DX aperation and waould meael my space and
aasthetic requirements. The high impedsnes of 8
resonant end-fed anfenna meeats my minimal ground-
ing requirement, as & 12-foot counteraaisa is all that's
reguired. | started modeling the antenna with EZVEC
(www.eznec.com) to work out the dimensions. After
a number of iterations, | converged on an overall
antenna length of 75.6 feet, which informed my
chesce for a mast later on. The onginal GBKYA loagd-
ing coil value of 110 pH proved Lo be a gocd compro-
mise ol averall lengih, impedanca, and bardwidlh lor
80-meter oparation.

| found that the Spiderbeam 18-meter (60-foot) tele-
scoping fiberglass mast (www.splderbeam.us/
product info.php?info=p232 Spiderbeam%20
1Bm%=20fiberglass®:20pole.html) besl mel my
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My adventure in
antenna design
and tuning.

. - u h

Flgure 1 — The view of the anienra om my roat yard. Tha
narow tlazk, ngle<rastdesgn ks Liottiusive. So far 10 n2igh-
cors rave corTplsingd. [he 11y Blsc< ot 1ear he 102 of the Mest
5 ths losding col

requirements for length, cost, weight, ease of assem-
bly, and aesthetics, Some additional parts that |
needed included:

1 4 150-ioot spool of #1B AWG braided bara copper
wire,

2 A loading coil form. | purchased & 1.5 x 12-inch
sink tailpiece from ACE Hardware (item number
4223392},

3#20 AWG leading coll magnet wire (28 feal).

4 Heat shrink for the loading coil that was 7 inches
lang and had an inside diameter of 2 inches.



AFgure 2  Onibe af, ke lanmng eail is
sheoarr uneoersred, ared Thes righl breage: shives it
ciwveerend weilhy bl shiink,

b Flgure 3 — A doge-up vew of he kading ool is
o0 the ek, anz the rahtirage shows it netslles
a0 the mast.

The Loading Coil Assembly

I mada tha 110 pH loading coil by closs-winding 83
turns of %20 AWG magnet wire around a plastic sink
drain tailpieca that was 1.5 inches in diametar and

5 inches long. | drilled haoles near the ends of the
tube to hold the windings in place and to provide
strain relief. After checking the inductance with an
LCR meter, | covered the coil with heat shrink to pro-
tect it from the elements. | then filled the wire holes
from Inside the tube with epoxy 10 keep out meistura
(sea Figura 2). When installed, the mast runs thraugh
Iha tube, and the coil is securad lo e masl with zip
ties {sae Figure 3.

Mounting the Mast

The mast must be mounted and guyed safely and
securely. | mountad my masl (o ha comer eaves of
my houseg, abaut 8 feat abave the ground. using twa
0.375-inch ayve bolts, & (.5-inch crossbolt, washers,
and nuts (see Figure 4). The base of the mast is held

in place by a heavy stac of concrete patia bricks. Figure 4 - “What the mas: locks like oros <'s mountad to 1hs

The antenna wire is zip-tied to the mast above the zavas Nofe the stacs of heavy patio bicks hoding the mastin
plare.

&%
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eaves and sloped diagenally down te my window,
where it's fed through and connected 1o my antenna-
matching network {see Figure 5}

Impedance Matching

| used a homebrew L network with a tapped inductor
and a vanable capacitor to impedance-rmatch the
antenna to 50 Q (sce Figure 6). The schematic can
be seen in Figure 7.

Tuning the Length

Tuning the antenra involves aternately adjusting
the length of the short wire between the loading <oil
and the top of the mast for rasonance al 80 meters,
and tha long wire batwean tha impadance-malch-
ing nehwork and the kading oul lor rasanance al
A0 metars. The end result is maximum rasistve
impadance and minimum reactance at 80 and

40 meters.

| used a RigExpert antenna analyzer with a dual
banana adapler connecled o he anlenna wire and a
12-lcol counlerpoise o meaasura tha anlenna imped-
anca diraclly. When using this mathod, it's impaddant
to hawve tha anienna wire connected to 8 blesdear
resistor, or temporanty ta ground, to discharge any
static electricity prior to connecting the antenna to the
antenna analyzer. Ctherwise, the analyzer can be
damaged by electrostatic discharge (ESD). as | ence
discovered the hard way.

Tuning the length is a tedious process. | had to col-
lapse most of the telescoping sections of the mast
avery time | needed to adjust the short wire length at
the top. Reaching resonance on both bands required
several iterations, but this is a necessary step for
achieving optimal performance.

Testing the Antenna

The measured impedances of the antenna range
from 2.2 10 5.9 kQ at resonance. The SWA plots for
the 40- and 20-meter bands are faidy flat, with an
SWR of 1.5 or less at each end of the CW and digital
partions of each band. The 80-mater 2:1 SWH band-
widih is aboul 40 kHz wide, due o sharlaning the
antenna with a loading cail. This means the matching
network needs to be readjusted it the transmit fre-
quengy is changed significantly.

On-air testing met or exceaded my expectations on
all bands. From my southem Califomia location
(OMO4), | am repeatedly abla Lo reach Lha Naumayar
Station I, DPOGVYN, in Antarctica on WSPR with
only 5 W. Atter 5 manths of FT8 operation, I've
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reached a DXCC count of 90, including a conlact
with Justin Furner, ZSSKT, in Scath Africa, which is
near my antipode. On-air test results and additional
details can be found on the QST in Depth web page
(www.arrl.org/gst-in-depth).
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Final Comments

As anewly licensed ham. | couldn't have asked for a
more educational project. The process of designing,
modeling, consiructing. and tesling this antanna
imvalvad learning abou! antenna thaory and madel-
ing, impadance malching, anlenna analyzers. con-
struction technigues, solar veaathear, radic propaga-
tion, the Reverse Beacon Network, FT8, and WSPR.
This antenna design met all of my original design
goals, and it's been guite satisfying to see it perform
well on 80, 40, and 20 meters.

I wish ta thank my good friend and mentor Anthory

See QST in Depth for More!

Visit wawvwe.arrl.org/qst-in-depth for the following
supplementary materials and updates:

v On-gir 1851 results
v Antenna and station imoravements

Duan Wy, WEAZ, worsed s an wecbonic congneer far $3 weans,
cagigning mags srecassng end video syseme tar industdal and
medizel applcatiors. H2 s rew retied. Hs rscead hs Tachncan
teanse ir Dscambsr 2UE0, ans nis Amataur Bxcra-class lisesain
Jarmary 2052,

Felino, WNEGQ, for his help and support, and for

urging me 1o write this article.

All ARRL members can now enjoy
the online edilion of QEX us a
member benefit. Coming up in the
Jonuary/February 2023 and futurs
QEX issues ore arhicles and techni-
<al notes on o range of omateur
radio topics. These are at the top of
the queue,

& Steven Davidson, KEFZT, designs
anc builds 8 Radio M=azsags Sarver
Winlink Gateway.

® Patar DeNesf, AEVPD, estmates oi-
fracted fields inside a building n=ar a
windaw.

® Hichard L. Quick, W4, buids a
nanzantally polanzed tranquiar VHE
0.

H |7 hs essay sesdes, Eric Nichos.
KL7A, exolains filsars.

® Brian H. Callahan, ADZBA, and Zhe-
min “Hisen” Znang, KDZ 1AL combine
artifelal infelligence and mach ne
leaming In a bot that transerihes
neard auc o info text,

B Lynn Hansen, KUTQ, reaeals &
unlque methaa of censtruching ous-
om rert pane s.

® Steve Geers, KABHUW, uses 3
microcantralles 1o bukl & CW audic
filter.

GEX, atorum lor the lee exchange of
iCCAs amerg communicalions experi-
meniers, is cailed by Kacimicre “Kai®
Siwiax. KE4PT (ksiwiak&ard.org),

For updates to this article,
see the QST Feedback page
at www.arrl.org'leedback.

VOTE

My -1.:pr1 s wtich, St par wite o
www. airrlorg ' cover plaque-poll

and is published bimonthly. The printed
edition annual subscripticn rate [sx
issuss par ysar) for members and
nen-membsars in the US is $29. First-
clacs delivery in the US is available

at an annual rats of $40. Forirtarna-
tional subscroers, including those in
Canada and Mexize. QEX can be deln-
erad by armail for S35 annually; see
wvnearrl.org/gex.

Waould you like to writs for QEX? We
pay 50 per osublished page for full at-
cles and QEX Tazhnical Netes. Get
rare nformation and 2n Authar Gu de
st vavw.arrl.org/gex-author-guide. if
vou prefer pastzl mail, send = boai-
ness-zize =alf-zddressad. stamped
(US nostacs) envelope 10: QEX Authaor
Guidse, oo NMaty Weinberg. ARRL, 225
Nzin St.. Newing:on. CT 05111
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Homemade Equnpment

Many measurements can be made with simple, homebuilt RF probes

Ken Pallock, WB3JOB

Though | have accumulated many different meters
for measuring RF voltage, there was still 2 gap in

what | was able to measure. Thanks to years of expe-

rience in building such devices, | easily filled the gap
by putting together what | needed. My measurcment
needs could be satisfied by probas for various agpli-
catieng, such as RF voltages, fleld strength, and a
simple wavameler. Addilionally, a measurement head
coukd be constructad to display the readings.

Probes

| dasignad and construclad four basic probeas: a
serias daleclor proba. a shun! delaclor probe, a flisld
strength probe, and a wavemelar probia. The acoom-
panying schematics and parts list can be found at
www.arrl.org/gst-in-depth. The shunt probe uses
a capacitor in senes with the probe to block de

and respond only to ac. The series detector probe
passes dc and is used for calibration. The wave-
meter prebe covers the lower HF bands, and the
field strength probe is useful for HF and VHF. Each
probe uses a 1N34A germanium diode.

Once the RF is detected, the signal is passed
through series resistors to the measurement device.
When a sine wave ac is detected, a dc voltage is
produced that is 1.414 times the ms voltage. The
series resistances will have a voltage drop equal to
the peak voltage minus the rms valtage. For exam
ple, il 10 V rms is measured. lha peak vollage will
be 1414 V. Selecling the proper resislance will
result in & 434 V drop, and 10 V would be measured

34 February 2023

by the inslrumenl. This acls as a vollaga divider wilh
the probe as one resistorn, and the input resistancs
of the measurerment device as the other resistor.

| needed te measure higher voltages, so | added
ancther prooe (see Figure 1) that was switchable
for 1X or 10X, The 10X allows mea o maasure voll-
ages up lo 200 V. Use carbian camposilion or nan-
inductive resistors for tha divider.

Measurement Devices

| cpted 1o build my own measurament naads with
inpul resistances of 10 M<. | buill an analog metar
and a more accurate digital readout meter. Boih are
portable, and each can use a standard 9 V battery
or a wall wart,

The analog dc mater circuit (see www.arrl.org/qst-
in-depth) is based on an analog 0 1o 1 ma& maler
{see Figure 2). My maler had a scale that was
dlready labelad with 0 to 15 V. | used an LIM324
quad op-amp because it is designed for operation
at lower-supply voltages, and it has four indepen-

< HOT
“Cx g—-—gﬂ(
SO kLY g
AAA A‘A'A

Ty

KR

IN31 33 MO 40k

=]

200G

TGIO! ar

Q3230 AL

. &N
T

Figure 1 — Schanvalic cagam fo e 20X pictie.

'!I ‘r

H'u



dent op-amps. Ona saction of the op-amp is config-
ured as an inverting amplifier. The gain is set at 0.1
by the 10 MCLinput resistor and the 1 M2 feedback
resistor, A second op-amp is used as a divider for
the power supply and generates an artificial ground,
If the battery is 9 V. the ground will be at one-half of
this, or 4.5 V. This is necessary, as the input ampli-
ficr will invert the signal and the output swing will be
a negative voltage referenced to this ground. | con-
slructad this via point-lo-point wiring an perf board
mounted Lo the back of the mealer. Cnly do signals
dre present, so wiring s not critical.

The digital measurement meter circuit (sec wwaw.
arrl.org/gst-in-depth), with the front face shown in
Figure 3. employs an Arduino Nano micrecontroller
lo increase accuracy. Tha Nano has savaral analog
inpuls that are 10-bit SAR ADCs. Evan though the
input resislancs is several MO, the impedance af
the analog input must be less than 10 kQ. This is
because one input is sampled at a time through an
analeg switch, as used by the SAR. Measurements
are in micreseconds, and are affected by the inter-
nal capacitances. The output impedance of an
LM324 op-amp is low and can easily drive the
microcontroller. A 0.001 uF capacitor eliminates
any RF.

A general-purpose silicon rectifier is in series with
the 9 V battery negative terminal in order to obtain a
small negatve voltage for the op-amp. One section
from the LM324 is used in this circuit as a voltage
fatlower for the input divider. A voltage foliower has
a high inpul resistance and does not lcad the divi-

Figure 2 — Fror: faca of tha snalkeq msasursrrant matar
‘Chardes Morrsale, NATRK, phate]

der. The output leval of this stage s applied ta a
trimmer that is used for calibrafion. It is imporiant

for the analog voltage applied to the Nanac to be
between 0 V and 5V, as voltages outside of these
limits can destroy the microprocessor. Arduino Nano
code is available at www.arrl.org/gst-in-depth.

Construction

All of the resistors are either 1% or 1= W units. | used
point-to-paint winng on a piece of perf board cut to
fit inside a tube with a ¥-inch opening. The capaci-
tors are either ceramic or Mylar™ and were also
sclected for size. | placed a piece of heat-shrink
tubing around the circuit board, then inserted the
board inte the tube before sealing the ends of the
luba with silicone. | placed Lhe wavemaler and lield
strangth probes in smzll boxes.

| constructed the analog measurng meter on perf
board mounted on the back of the meter {see Fig-
ure 4}. Than | securad the baltery with pleces of
hook-and-lcog lastener that had adhesiva backing.

For the digital meter, | used perf board that was
large enough to held the 14-pin IC op-amp and the
edge-mounted LCD display {see Figure 5}. ! also
used a small develepment board to remove and
rainsert the Nano with ease. This board has screw
lerminals to simplily wiring.

Calibration

The meters are easy to calibrate, requiring only a de
vanable powear supply and an accurate voltmeter. To
calibrata the analog melar. insert a new batlery and
sal tha calibrale rimmer o the centar ¢f its ranga.
Adjust the calibrate trimmer depending an the max-
imum reading desired. | calibrated my meter for a
full-scale maximum reading of 15V, so | adjusted
the external power supply for 21.21 V. The peak of
the rms voltage is 15V x 1.414, Connect the series
detector orobe, then connect to the variable power
supply. Adjust the calibrate timmer for a moter

Flgure 3 — Front f3cs of the dgital massusament matar
[Chadas Weorreales, N2 1BK, phoo
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Figure 4 — Corzliuclion of the araloz measarement mels’ an
zerl bosrd. Chenes Marreale, N3TBK, phata)

rezding of 15 V. After this, the analog meter will be
calibrated and ready to use,

The digital metar calibration is almost as simple as
that of the analeg meler. Begin by lurning an the
melar — the display will light up, and you should see
writing on the display. Adjust ihe contrast control for
visibility. Next, connect the adjustable pawer supply
through the series probe, and adjust the supply for
a voitage of 21.21 V. While watching the display,
slowly adjust the calibrate trimmer until a reading of
15.0 is displayed. This completes the calibration.

Calibration s usetul tar bath the saries and the
shunt probes. Thare is no calibration required for
the wavemeter or the field strength meters, as these
show relative readings. Using a frequency gener-
ator, mark the dial indications for the wavemeter,

Results

The battery life is good because the analog meter
draws less than 3 mA, and the digital meter uses
less than 15 mA. The meter is low-loading, and the
ficld strength probe can casily detect a handheld
transceiver from more than 5 fect away. The probes
can also be usad with any digital velitmater or multi-
meter, as long as the seras resistance of the resis-
lars in the probeas are 0.414 times the intermal
resistance of the maters. Measuring meater rasis-
tance is explained in the sidebar at www.arrl.aorg/
gst-in-depth,

If you wish to operate the digital meter from voltages
highear than 8V, a 9 V regulater should ta uzad Lo
Supply the pawer 1¢ the Nano. This is bacause tha
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Figure 5 — Canstruchon of the dig sl meazuremsnt meter.
[Chades Marrzale, NITBK, phoro]

microcontroller's internal regulator can overheat
when supplied with voltages higher than 12 .

| had a spare T200-2 ferrite core on hand and made
a simple probe consisting of 20 lurns of #30 AWG
wirg, a saries 1N34 delactor, and a 0.002 pF capac-
itor. 1 can slip this over a coax ling {o detact any cur-
rents flowing on the coax shiald. This allows me, for
exampie, to determine if & current choke or balun is
woarking properfy,

See QST in Depth for More!

Visht wwwe.arrl.org/gst-in-depth for the following
supplementary materials and updates:

v Schematics and parts list for the seres defector,
shunt detector, fiefe strength. anc wavemeter probes

v Analog de meter creult

v Digital measurement meler cirouil

v Arduino Naro code

v Sidebar axplaning bov Lo measure meler resislance

Amateur Exire-cass icanses <an Palleck, WRSICH, abtaned his
Memdne-chiss hepnse, WHERCH, sraund 1974, tier carned his
Advances-class licerse a2 WBLIOE He giadualed lrzen Peon
Tecnks! Institute of P:ZBDJI;!'I. Panreyvana, n 1566, Ken
vaorkes AL Wastarr Elestnc in Columbas, Thig, 120 3 yeers tafone
teaching alecimnes ot 2anr Tachrical Insraes dor 19 waars Ha
retirce foun Domonios Transmission, whees Feowas warkicrg as o
SEANDT Easuremenl commanmcaians, ane conbo lechnizian, Hig
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A 15-Meter Portable Oval
Moxon Antenna

This portatle version ol the Maoxon anlenna has a small [ootprint. goad gain and
F/B, and a decen: takeoff angie, even when mounted at modest heights.

Toivo Mykkanen, WBTJM

The May 2003 issue of QST has an
axcellent articla that desanbes a
portable Moxon antanna: “The
Blacs Widow — A Porlable

15 hMater Baam," oy Allen Bakar.
KG4JJH. This antenna appealed

to me, as | often operate portabie.
Because the rod support hub
mentioned in the article vas a bit
heyond my woodwarking skills,

| cama up with a mara easily imple-
menled soluticn (sea Figure 1).

The 10-foot, three-section tele- =N it / ){f 3 .
scoping Black Widow fishing rods B2 1 oS, |
(availabla froem Amazon) that
KG4JJH used are moeuntad onto
24-inch seclions ¢f 1 x 4-Inch pine
lumber. and are then attachad to the antenna toom.
The wire elements bend the telescoping rods. kecping
the antenna wires under tension and forming an oval
shape. Antenna medeling demonstrated that the oval
Moxon performance is nearly identical to that of a
rectangular Moxon. The driven element and reflector
glarment lzngths, rather than the shape, have tha maos:
alfecl on Iha anlenna performance.

Figure 1 — T uval Muxon ie my bisckyand,

Figure 2 — Fsning
1eds cn 1 % deineh
supaurle,

Building the Oval Moxon

Cut tvio 1 x 4-inch weoden suppons to be 24 inches
long, and paint them with exterior house paint for
weather protection, Install the telescoping rods on the
wooden rad supports using -inch hwo-hole strap
clamps (s2e Figura 2). Mount the alamant plates on
an 8-loot aluminum or likarglass lube {or a woodan

rod} using U bolls and nuls. ) o _
Fashion a feed-pont insulator from & small picce of

Fabricate a hoom-to-mast plate using wood or alu-
minum, and then attach your mast and antenna boam
logether. Platas like this can also be lound onling and
at ham radio stores.

plastic or Lexan (see Figure 3). Drill holes for tie wraps
to provide coax strain relief, Add RG-58 coaxial cable
that’s long enough ta reach the ground at your desired
mauniing height to the fead-paint insulator.
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Flgure 3 — Faed-golt
InsJlator,

Figure 4 — Gaz nsulador
with keyhoa sat,

Iha B-inch alament insulators are made frem an
8-inch piece of #-inch PYC pipe cut lengthwise. |
milied a keyhole-shaped slot with a Dreme! rotary
pawer tool to allow quick antenna assembly and dis-
assembly using model airplane wheel collars (see
Figure 4). The whee! collars facilitate antenna tuning,
as you can easily sharten elemeants and secure the
ands with tha set scraws.

Next, cut 14-gauge insulated wire using the measure-
ments shown in Figure 5. Terminate one end of each
driven element half with & ring terminal fo connect to
the feed-point insulator. Crimp the ring terminals with
phiars, and then solder lo ansure a slreng physical and
glacircal connaclion.

Installing the Driven Element
Halves and Reflector

Exland the lelascoping poles to thair full length, and
ansure he joints are lighl. Terminale tha driven ale-
ment halves on the feed-paint insu-
lator, and tape them 1o the fully
extended telescoping poles on one
end of the antenna boom. The feed-
point insulator can ba tie-wrapped to
the boom ta keep it secure (see
Figura B}. Apply sealant io the end oi
the coax and the ring larminals o
pravent rainwater from saeping into
the coax. The ends of the driven ele-
ments should overhang the ends of
the fishing reds by a few inches.
Measure the overhang to make sure
it's the same on each side. Tape the
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Flgure 5 — Civenszions o the oval Moxo.

relleclor Lo Lha remaining sel of lelescoping poles,
taking cara te ensure that the middle of the reflactor is
alignee with the middle of the antenna boom (the
reflector wires will have a longer overhang). Again,
measure the overhang to ensure it's the same on both
sides, Finally, install the wheel collars to the ends of
the four wires at the and of the poles, and pass the
collars through the gap insulator keyhole slats on each
side. The anlenna will pull inla ils oval shapa. Allcw
the coax le droop loward the mast support, and attach
it with a feaw tic wraps.

Tuning

Raise the antenna at least 8 feet for initial tuning. The
SWH should ba batter than 1.4:1 at the bottomn of the
band. Cut off Y4-inch pieces of each side of the
directar wire o mowva the resonant frequency upward.
Once youra cenlered on your desired [reguency. raise
the antenna ta its desired neight for final tlestng and

Flgura § — Uriven eement on bzom.



Figure 7 —
Final SWH
uUne,

SWR| 21250 +400 kHz

€

Min.: 1,02221218u¢

luning. Thara shouldn't ba a nead lo lrim Lha relleclor
glement, and an SWH of less than 1.3:1 snould be
achievable [see Figure 7). | didn’t use a current choke
ar the antenna. but one can be added, if desired.

Final Installation
Use twia 8-foot sectinns of fiherglass push-up antannz
suppart mas! o raise the antanna 16 ket abova the

bt guy wires are recommended when il's windy. The
antanna is also aasy 1o lransporl o porlable sites, and
sctling up takes only 15 minutes. Directivity and F/B
were apparent when turning the antenna, ang many
contacts were made on the first call,

in Summary

Buiiding your cwen 2nienna is a fun aspect of amataur
radie. This aval Moxon is a vary capable and sasy-lo-
sel-up anlanna for porlasle cperation.

Toivo Mykkanen, WETIM, exzred Pis DSCZ lrom Micligan
Tecansog cal Univergily. He vias an AF sagign engnear ard
MANEJer 51 NUManus comeanss, Incudng Rocoasll Coling,
Hawleft-Pac<ars (=P, ana dgilent Tachraloqies. Taivo i5 a NIST-
ardificd matesic slavoer and is e suthar of Pageet Manage
ent e Stralegiv Assuiy. Moy relired, he enjoes ragshaeing
20 13- ard 20-rater 856, £1d operaing partabla in e back-
couniries o Montana and Idsho. [one ¢an be reechad 1
toivo.mykkanen®gmail.com

For updales to this article,

ground. The antenna i lighl enough hal push-ug
masts can be used withoul guy wires on a calm day,
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Product Review

Xiegu XPA125B 1.8 -50 MHz 100 W

Amplifier

Revicwed by Phif Salas, ADSX
ad5x@arrl.net

Besides my main station Elecraft K-Line (K37
KPASQOKATS0D), | also own some QRP rigs
— namely Elecraft KX3, Xiegu X5105, and
Xiequ G8Q transceivers — which | use pri-
marily for portable operations. Tha Xiegu
XPA125B 100 W amplifiar is an inlerasting
addition for those who want 10 usa their QRP radios
as part of their higher-power fixed station. While the
XPA125E is clearly designed to scamlessly interface
with the Xiegu X108G, X5105, X6100, and GS0 trans-
ceivers, it will also work with any QRP rig. And an
intermal wide-range automatic antenna tuner provides
antenna system flexibility when necessary.

XPA125B Amplifier Technical Details

The XPA125B is powerec directly from a standard
13.8 V dc power supply capable of 20 - 25 A. There
is no fan (i.e., the heavy metal case provides the nec-
essary thermal protection), and a handle an the left
side provides ease of transport. The amplifier is spec-
ified to output 100 W an 160 — 10 meters, and 80 W
an 6 metars, typically with lass than 5 W of drive.
Transmil and racaiva swilching is provided by an
Intemal relay. There Is an amplifiar bypass switch.
and the XPA123B is also bypassed when itis pow-
ered off. The XPA125B provides manual band
changing for non-Xiegu transceivers, and auto band
switching when used with Xiegu transceivers,

The XPA1258B Display and Fault System
Therg is significant centrol. monilaring, and display
Informaticn avallable on the XPA1256's LCD front
panc! disolay. Displayed functions include input and
cutput SWR, input and outout RF power, voltage and
current, PA stage temgperature, and band and ATU
status, Four buttons pravide manual contral of the
amplifier: the one on the left is an ONJOFF power
button, the Pa is used to switch between standby and
operating, the BAND button is for band selection, and
ATUITUNE enables the aulomalic antanna luner, The
XPA125B a'se monitors multiple parameters 1o protect
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it frem damage. These include high SWR (=3:1), high
current (=25 A), high voltage (=15 V ¢}, and high
temperature (=100 “C}. A fault condition suspends
narmal operations, normally by bypassing the ampli-
fier. Faults clear automatically when the amplifier is
unkeyed. The full XPA125B specifications are shawn
in Tabla 1.

Setling Up the Amplifier

Begin by installing the 30 A fuse in the fuse holderif it
is not pre-installed. Connect the following: a ground
wireg, the antenna coax into the SO-239 ANT con-

Figura 1 — The Xiegu XBA25R ma- oanal

Bottom Line

The XPA1258 is a cempact 100 W amplifier
that is designed to work with any GQRP trans-
ceiver. The built-in automatic antenna tuner
adds to its operating flexibility. However,
there are technical issues that one needs to
be aware o,



naclor, tha coax from the lranscenver o the SO-239
TRX, and the powar amplifier (PA) kay cables fram the
comm 3.5-millimeter port te vour transcaiver. The PA
key interface is not necessarily compatible with all
transceivers. A ground enables the amplifier. How-
aver, if 3.2 V dc or more is applied to the XPA125B
PTT port, the intemal pracessor will be permanently
damaged. The aptional CE-19 inferface pravides
ALC, PTT, and band-changing infermation for the
Xiequ X5105 and G20 fransceivers, and the corrac!
PTT interface for non-Xlegu transcaivers. The Xiegu
X108 anc X6100 transcemers interface directly with
the XPA125B without requiring the CE-19. if you are
using Xiegu transcevers, set the input powerto SW,
as the ALC irterface will adjust the driving power as
requirad. For non-Xiequ frans-

ceivers, the input power shauld he

more appropriata. To keep tha vollage at 13.8 V dcon
the XPA1258 display. | had 1o sel my powar supply Lo
14.6 V dec. This resulted in 100 W output on 20 meters.
Setting my power supply 10 13.8 V dc resulted in the
maximum outout on 20 meters dropping to 24 W. Also,
the XPA125B internal wattmeter appears centered in
accuracy on 20 meters. It reads law belows 20 meters,
and high ahovea 20 metars. 8o, whila the intarnzal watt-
meatar appears lo show that you are class {o the typical
BO W specificalion on 6 melers, Ihe aclual power is

B2 W with 5 W drive. Also, the Inpu! power monitor
reading is significantty in error. Finally, | found that the
input and cutput SWR and power readings do not
work unless the amplifier is on-line and being keyed.
Of course, when this is the case, the input SWH

inibally setta 1 W. Finally. cannect  rgeess T T " By
lhe 13.8 V dc inlo Lhe DC IN porl, o1 58 o 2350 R
and tum on the amplifier by press- a HEHE o
ing the power button for 2 sec- " Star Frequency W’
ends (see Figure 1 for the rear ~ of - H4SIS000 Bitie ..y,;_,_..:m--.;]
panel connection ports), e d sl
Performance il :‘_';é?
Measurements .

Because the XPA125B will typi- o e
cally be used with 5'W ORP trans- = ey
cevers, | tested it up to a maxi-

mum of 5\ drive, as the specifi- “

cations nate that this is the typical -

drive lavel naeded for full pawsr. o v b b Lo b Ll M 4 calied |

Table 2 dalails the measured e ww vk o e .

amplifier input versus cutpul. The

XPA125B display power readings

are compared to a NIST-traceable
Array Solutions Poweraster

Figura 2 — Tha Xigu XPA125E bvo-tone test with te Flocea KXS sed at 5 W ouspat

{input), and Mini-Circuits PWR- - PO i & e
8GHS+ sensor &nd calibratad - —— - Kl
attenuators {output). PN [_,‘ o
The first thing | noficed was that TR E —
there was abouta 0.5 10 0.6 Voo - - e
walirge drop through the dc con- _: , sy
nectar on tha XPA125B at the ! TR e
highar current levels. There was ) L
ancther 0.3 V drop aleng the 3-foot “
dc poweer cable supplicd with the ‘ | et
unit. The XPA125B power con- J ’
nector is a six-gin Molex, but only | .
two tin-plated pins are used for ‘ f . . ‘ ] : ,
power. Alsn, the pawer nahle " ! ! ‘ A

-~ Y™ - = S -

appaars ta be about 16 gauge, but
14- or 12-gaugs wirs woald be

Figure 3 The Xiegu XPA12Z50 esucnl vaxs lore oiiul
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always shows 1:1. as itis locking
into tha input of the on-line amplifiar.

Finally, the gain drops as you
increase drive. This indicales that
Ihe amplifier is gaing inla compres-
sion at the higher power levels.
This implies that you are degrading
IMD as you near the amplffiers
rated cutput, KMy KX3 has a buil-in
two-tone generatar, so | looked at
the bareioot KX3, and then the
KX3 driving the XPA1258 to 94 W
on 20 melars (axlemal power
supply sat to 13.B V). As you can
se¢ in Figures 2 and 3, there is sig-
nificant degradation of IMD perfor-
mance when the amplifier is used.

The XPA1258B Automatic
Antenna Tuner

The XPA125B internal ATU pro-
vides manual (user-initated] tuning.
Tuning is inttiated when the ATW/
TUNE bhuttan is pressed for several
seconds, and 5 W of RF carrier is
applied. The ATU can be usad
whelher the amplifiar is on-line or
not. If your QRP transceiver daesn't
Include an ATU, the XPA1258 will
take care of this for you. However,
as mentioned earlier, the XPA125B
SWAH meters do not work unless
the amplifier is on-line and keyed.
The automatic tuner will tune, but
you have no indication of the final
SWH unless your QRP lranscaiver
has an SWR meater.

Tuner Maiching and

Loss Measurements
Resislive malching range and kss
lesling was performed with the
grecsion setup descrived in the
“Prociuct Review™ column in the
August 2012 issue of OST (see
www.arrl.org/qst-in-depth for
details). Tuning power was sat at

5 W, per Xiequ recommendations.
All measurad kissas dre subject te
he £3% accuracy of my NIST-
racaabla last equipment. The
XPA125B tuning rangc is specified
at 14 — 300 €2 resistive, though
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Table 1

Xiegu XPA125B, serial number X02DG22210070

CC 10 numzer 2ZANLH-XPA1209B

Manufacturer's Specifications
Frequency rangs: = .6 — 30 and

30 - 51 Wz,
Power autput:

100W FEP with 12 - 15 Y dc

an 180 - 15 matars; 80 W on 6 meters,

Driving paveer required: Rlax 3

Sprivas and Fanmeois suparessioo:
=30 8.

Third-zodes ntermadviation distartion |13 01
bt spacified.

Tranemit-recsive switching fime:
et spacified

Poweor recairements: 12 - 765 W de, A0 A max

Measured in the ARRL Lab
180-, a0- 80-, 40-, 30, 20-, 17-. *3-, 12-,
18-, 2-meles bards, 38 apadhed.‘

120 W, as spacified ca 160 - 12 metsre
8 Won 10 metars, £2 W on 6 meters
wilh 128V oy,

1.6 - B2 MH-, 0.2 - 50W [sue Figuee A

HF. =51 d6; 6 ricless, 50 - 76 0.
Al ards excepl 6 meles mael FOE
requements.

St TihvEth-oreer producis
(23 below PEP &t “ull ouigpati:
14 -z, 20029041046 08
Sae Figure B
(23 bedaw PEP &1 an W oatzu):
14 W5z, -2d'-53/-35~1 6 0.
S3e Figure C.

K=y 10 RF oupat:

175,
Uik lo recsive: 30 ms.

Sive (heighl vt deplh, exclsding keabs, Feandbes, sand canneshons):

2.8 x 83 x 10.3 Iinches. Weigit: 5.6% pounds,

“Intne US, e legal pawer lint 01 30 meless s 230 'W PED ouszut and 01 60 metss
i I& an ERF of 100 W PEP relative to a half-wave dpos.

Table 2

Xiegu XPA125B Amplifier Measurements, 13.8 V dc
amplifier display. Standby: 0.16 A, key down, no drive, 2.1 A,

Band True Input XPA125E XPA125B True Guain DC Amps
Mon In Mon Oul  Oulput Act/Mea
160y 0w 0.1W BlW 62\ 1528 10
20w 03w B W 8xW 16548 11.8'14
3.0W n.a W as W an 151aRF  12.8014
1.0 0.7 % 3 W 100w 141 a6 12.8714
S50 0.9%W 100 W 108 W 15328 12714
20 oW 0w 7AW FEa Y 1854B 758
20w nw £3 W A5 W 15340 B7S
3.0 01w g2 W at W 14508 533
4.0 0.2 W B3 W o5 W 135828 ©B710
B0 03w 100 W oW 15028 1010
oM oW 0.1% aa W 63 W 180aB - B&7T
2.0 0.1%W H6 W 82 W 16128  KE
sow 0.2W G0 g7 W 4838 BES
4.0W 03w 3w 8xW 1354B 8484
0w ndw a7 W ag 177¢R 59
EM oW 0.1%W arw S0 14528 754
20 0.3W 520 41 15428 &.&10
30w 07w S3W 1w 12328 10217
40w 1.0W T2W AT W 11.8a¢B 11,4017
5.0W 1.4 W TR W &2 W 03B 11.813




srsenims  Lab Notes: Xiegu XPA125B 1.8 - 50 MHz 100 W Amplifier

123, N —— ,
] || 1RIE The Xiequ XPA1256 amplifier presented quie the challenge for the ARRL
L - Lak ta test, We had ariginally obiained a slighty older version of this ampli-
3 //' 20 raters fier. It worked well encugh, except for the preslem that the RF pawer
oz sl ¥ | 1= autput »as law on the upoer bands. This might not have heer a prodlem in
§ ] - well and of iself, but when we pushed it harg ta get cleser ta the rated pover,
S [ (B retare the rransmit INMD performance was not good at all, We then found that
o 1 Kiegu had a new and ‘mpraved version of the amplifier, 50 the editors
> . decided ta review the new unis,

L 20580 33 b D80 when we recelved the new version. we saw the same aroblem with power
MR output on the 10- and 6-meter bands. Worse. his unit ¢xd nat mee: the
, FOC limils for spunous emissions on § meters. We had purchased the
Figure A — Xiequ AFATZ0E ampirer InpL: amplifier through HRO, so we centacted them. HRO immedi2tey agreed 1o
B e exchange the amplifier for us. The replacement arrved dromptly. Itwas a
bit lowe on power o the upper bands, bul net ag bad as the older version
had been. Bul the unit woule nol ge into transmit on 50 melers anc d s-
AR S played o LOW EFFICIENCY crror message. Again, HRO immediately

2 | agreed e helo, anc we soon had a tird unit. (Kudos 1o HRO for lts exoe-
¥ lent customer semvice!]
o f 5 Lika the pravious lwo amplifiers. this ampdfier. again, did nol meel ils sowear
b | ' outpul specification on both the 10- and 6-meter bands (see Table 7). Tre
g, harmonics on 6 melers did nol meet the FCC fimils for spurious emissons.
§-10‘- I this amp is (o be usad on € metars, an extamal [illes must be usad.

1¢ Tre fransmit IMD, maasurea at full availzble power an all applicable bancs,
-1 i was marginal. bt a noticzable improvement was cbserved when the
12: output power was redussd 1o arcund 80 W isee Figurss B and C). If users
1oz S — of this amplifier wart to b= gond neighbors on the bands, on SSB 1 is besat
- Fimimnzg (ks - to throste the cuiput back fram full power to achieve the cleanest sianal
frore the amplifier on Bny band.

ure B — Xlequ XPA1 2535 amgitier ; oA
mmn INA0 st 100 W an 20 meies Tre amolifier showed another unexpecied anomaly. The inpus: sower was

read ng signifcantly law on the amplifier's input power meter compared ta
the input pawer measured an the | ah's wattmeter, For example, an 20
meters, the input poweer read 0.5 W, with an input power of 5 W measured

o LS using an extesnal watmeter, The ampifier is specfied for an input power of
o - . - 5 W, sa to prevent damaging the amplifier with averdnve, nate the setfing
o of waur transeziver, which produces 3 & W RF output, and be sure not to
q - | excead that while aperating with this amplifier. We did not see this prablem
g an the other amplifiers we tested, 3o the unit thas custamers repsive may or
§ o \ i ray nof have this problem, but i is somerhing that customers should ook
2= !§ l | | ant for,
e l I : i It might Just b the bad luck of the draw, but the Lak found prablems with
=14 il each of the amplifiers 1tested. It makes a good HF CW ampiifier for your
132 QRP rky. It can be used on FM. although It ckd get quite wamm during test-
Lo = = S ey v ing. s¢ it would Be Hest to threttie 1 back a bit. Itworks cn SSE, but it will
Iecimetnzy (K be quite a it cleaner if itis operated at about 80% of the power it will
o ; s achieve on all bancs. Anc o 6 meters, a low-pass or band-pass fiter will
Pgure ComXlequ XEA1ERES 2T tusler be a must o avold exceeding the FCC limits on harmonics. — George

» W T \
D o e Soalta, W1GKS, ARRL Assistant Laboratory Manager

raducis ane -39 dBe. Crvarall, 1hvolllirg
a4 to B2 W wll raramit 3 caaner siznsl
ur e bsnids,
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| went culside the low range for
thasa tesls (sea tha resulls in
Table 3).

The XPA1258 couldn't match
exlrema rasislive impedancas on
160 meters. However, it was able to
provide matches on all other bands,
though the losses could be high in
some cases, Also, | often had to
force a re-tune several times to
achieva an SWH less than 211, as
measurad by my extarnal SWHR
meler (lha XPA1258 inlemal SWR
meler ig inoparalive). The XPA125B
antenna tuner does not have any
memores, so you must re-tune
each time you change frequencies,
depending on the mismatch, When
the tuned match is greater than 2:1,
thers is no indication of tuning
failure, thaugh the PA will fault if tha
SWE ig grealer Lhan 31,

Operating

| was able to test the XPAI25B with
my Xiegu G90, Xiegu X5105, and
Elecraft KX3, and a QRP Labs
QCX-mini 20-metar fransceaiver. |
used tha oplional CE-19 interface
valh the Xiequ radics, and il worked
wiell by providing keying and auto-
matic band changing for the
XPA125B. The XPA125B control
interface is a miniDINS connector,
so | built interface cables for the
KX3 and the QCX-mini using a mini-
DINEP cable. The KX3 keys tha
XPA1258 direcily. As tha QCX-mini
PTT oulput is 5 V dc on Iransmil,
and 0V dc on receive, | onginally
built @ special interface for this.
Hawever, as the QCX-mini only
operates full break-in, this was a
problem due ta the slow transmit/
receive relay in the XPA125B. So,

I just made a manually switched
amplifigr keying cable for when

| ugad this radio.

My HF antanna is a 43-fooi veriical,
and the XPAT125E autotuner easity
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Toble 3
Xiegu XPA125B Resistive Load and Loss Testing
VS WR/Impedance 160 M
s 0 Loas (=) HB%
YEWR 2.2
BUEZRG Loms i3 2%
WEWIH 3.9:1
411250 Liez i) 205
WEWH 221
BAM6T R Loes i) 165
YEWR 1.é
2N2e 6 Loas () 12%
YEWR 1.7:1
11500 Bypass Loss o
Bypass YEWR <1101
21100 Q Lo (350 w57
WEWH 1.6:1
31500 Loss (3 <53
WEWH 1.2:1
ANEZ004)  Loes i) <53
WSWR 1.1:1
S (11 URY] Loas () 5%
YEWR 241
R0 Loss (i) 2005
WEWR 2.5:1

80M 40M 20M 10OM &M
28 2 204 20N 28%
1.6:1 1.6:7 141 1.2:1 1.6:1
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handles the SWH on 60 — 10
meters, | made one SSB contact on
20 meters and received a good
audia report. Howeaver, | refrainad
frorn making additional 558 con-
lacls dua lo Ltha high IMD whan run-
ning full power. | felt much tatter
using CW and made several con-
tacts with each of my four QRP rigs
on 40, 30, and 20 meters.

Conclusion

The XPA125B is a compact 100 W
amglilier thal integralas perfectly
with Xilegu ransceivers and. 10 a
slightly lesser extent, with virtually
all other QRP transceivers. The
internal antenna tuner provides all
the antenna system flexibility mast
hams will evar need. However,
thare are sevaral iterns to consider:

The Good — The XPA125B is com-
pact and rugged, requires no fan,
monitors many paramsiers, and is
vaall protectad.

The Bad — The XPAI25B doesn’t
meet its typical output power level
specification on 10 and 6 meters,
Alzo, the input voltage must be set
alrmost 1V de higher in order Lo
meal the lypical power oulpul speac-
ification on the othar bands. And
the input power and input SWR
readings are useless.

Additionally. lhe XPA1258 serously
degrades the IMD perfermance of
the driving transceiver. Lastly, the
XPAI25B does net meet FCC spec-
tral output requirements on 6
meters {an extemal low-pass fiter
viauld ke neaded).

Manufacturer, Xiegu. Distributed
and supported in the US by select
US disfributors. Prics: $619.95;
CE-19 Expansiun Port, §34.85.
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CW Hotline

Rewviewad by Sean Kiechak, WOFFE
sean.klechak@gmail.com

To acvance my Morse code skills, I've contnuously
tried different learning methods, | eventually felt | was
ready ta gat an the air and make CW contacts. My
code ransmission was slow. my code recaplion was
worse, and | barely made it through rw first fow con-
tacts.

Regardless. | came out very proud of my accompiish-
ments that day. However, | have acquired a case of
“"key inght” that has prevented me from getting bacx
an the air to praclice. Inslead. | bave besn studying,
and | am now al a cressroads. | feel | can only im-
prove so much, without someone to practice with. |
need to practice Worse code with others for a more
real-word scenana.

Building the Kit

Recently. | was introduced to the CW Hotline from
Ham Radio Sclutions, a budget-friendly electronics kit
that, according io their website, is “designad to pro-
vide a way 1o kay a ramola slalion in CW made. bul
can also be used as a private Morse code link 10
friends.” That intrigued me, as | wasn't aware it would
work as a remote station key (two CW Hotline devices
are raquired). Althaugh my main qoal was to gat an
the air and operate C\W comfortably, | am newvear
opposed to putting together an electronics Kit to help
me improve my soldering skills.

First, | proudly consider myself an amateur — in
avery sense of the word, | am dedicated to leaming
naw things, expernmentng with technotagy, and
making correclable mistakas. Electronics projacts
and seidering are no different. | enjoy building these
kits, anc | ahvays gain some knawledge when assem-
pling them. The CW Hotline is sold in an assembling
kit. and recantly the manufacturer startad olfering a
fully assambled and tested device. The kit contains all
the parts 10 build either the straight key or the paddle
version, and the instructions seem easy to follow,
Marny neople may want to practice with thair awn
paddie or key. For lhis. lhe CW Holling has included a
trace on the printed circuit board {PCB} 1o a jack inpu:
for your key,

There aren't any surface-mounted parts, which is
good for neawv hobbyists, Altcgether, there are just over

CW Hotline

20 parts fo solder in this it, all of which attach ta an
included PCB and are enclesad in a plastic case. My
oxperence of building this kit was relatively easy. The
kit walks through the setup and explains the use of the
C\W Hotfine as both a practae key ard a remote kay.

Much of the kit comes delivered in a ziplock baggie
(see Figure 4), with most of the electrical components
placed inside ihe black plastic electranics kit box. |
rermnaved the components frorm my kit and separated
evarything in my work araa. This allowad me to visu-
alize the kil build. | read the anline instruclions first
while confiring | had everything | needed te com-
plete the build. The case itself needs to be dilled. To
drill for the correct hole spacing and fitting, you'll need
a prnter, | failed to realize this and had to go 10 my
local library 1o print the template, which is readily
available an the C\W Hotline website. The menufac-
turar now offers designs for 3D-printad cases on their
wabsile for those wha wish 1o prind thair own cases
instaad of drilling.

Otherwise, the kit was an easy build. A few tips to
remamber: Tha crientation of the rasistors on the
PCB gaesn'l mallar. The placament of tha rasislors,
howsever, does. There are five rasistors in this kit, and
the parts list clearly labels where cach resistor sheuld
be placed and provides the band color codes for
each. If you do not place the resistors in the conect
spot, you will have issues later, Subsequently, the
dindes, like the LEDs provided with the kit, have &

Bottom Line

The CW Hotline is an inexaensve and fun kit to
build, It is well designed and easy Lo understand,
gnd it provides ar online portsl that enables you
to connect with other learners and instructors.
This is nat anly an excellent way to practice CW
with peaple onling, but with two cevices it's also
& greet tool to use with friends. or cven as @
remate key to activate yaur trarsceiver.
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Flgura 5 —\sinz 3 w23 may be serafcia while sssambing 1hs
< Here i ancsligatar clip toklivg up lhe PCE. The allgisior dip
1a3 rild edgzs hat 1 pB3cas on a Uecs, M3y S5U88 CamEegs.

palanty, and their orientation matiers. Make sure you
read tha inslructlions to delarmine the polarily. Tha
Instructions are not included with the kit but can aasily
be found on the CW Hetline website. | falled to ensure
the spacing ¢f specific electrical components from the
PCB. Ensuring proper distance before soldernng
these components is important; without the appro-
priate spacing, your built kit may not fit appropriately
into waur freshly drilled kit box.
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Durirg rmy builg, | usad a Hux pen while
soldering the slectrical components o tha
PCB. | have found flux to be critical in
properly sokdenng compenents. Even with
the solder-containing change. | added
some via my flux pen, Fina'ly, it could be
difficult to solder componerts on a PCB
without holding the PCB in place. | used
an inexpansive saldering siand wilh all-
gator clips and a magnifying glass (zee
Figure E). This allowed me 0 keeo the
PCRB in place and look through the mag-
nifying glass to confirm that my solder-
ing joints were acceptable. Josh Nass,
KIENAZ, uses a vice grip'hlock and
seems to have satisfactary results. |
wardld vantura to say Josh's way of
sacuring the PCB is sturdier and easiar o
work with, and | will lsst thal method in the
future. Aftar abodt 45 minutes. | com-
pleted the build {minus the case drilling).

If you nave experence in seidening, this
might take you only 30 minutes, and f
you are less experienced, don't worry
about time. Your focus on patience and
proper techniques will ke most eritical. In
tima, you'll get fasler and more proficiant wilh dilfarant
lachnicuss.

| chose to huild an iambic paddle. I requires a center
past so that either paddle may tap the cenler area,
craabting a shorl and thus aclivaling a dil or a dah. Iy
center pest was not hign enough off tha PCB, and |
was not making electrical contact with the pacdles.
Ultimately, | used an additiona’ nut {screw) on the
center post. One nut was below the PCB, and one nut
was above the PCB, followed by a washer an top for
grounding. | have faund this solution to work effi-
ciently and have yet to feal the nead to tighien the
extra nut. Additianally, | have nol run info any issues
wilh the paddles miglakenly grounding cul. Thea basl
recommendation | have is 10 glve the extra nut a try
and determine if you like it or not. Part of the spirit of
amateur radio is tinkering and experimenting.

Three jacks are inslalied on tha side of the kil. These
jacks are meant to hook up your own key'paddle, or
use an external speaker or a key out (see Figure §). It
is nice 10 have the option to use My key, as there may
be times when | waant 10 leam a straight key over the
paddles — nat to mention the added convenience of
practicing with the paddle I'll primarily be using. The
key out sarvas as a usetul teal Lo activata a radio to
which tha device is conneclad. Whenaver | hear
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Flgure 6 — & nasiy assamoled DO3re raady 10 te cokderad Irc
aliexs. Bul waill The ESFADRA shaan bene is placesd nenmeeally
Always coutle-chesk hat you nave Iha elecirenics part in the co-
~wotarsnaticn paor to sodenns ke compansms in placa

paople discussing tha CW Holline, it is usually 1o
practice code over the intemet. Hawsaver, having the
ahility to operate CW remotely with a key Is intriguing.
To operate remaotely and drive & connected comauter.
two CW Hotline kits are required [more on this later),

CW Hotline Connections
After buitding the kit, | plugged the device in to sae if |
lel tha smoka oul. The CW Hatline plugs into a micro-
USB cenneclion, which neads to have dala-passing
capgabiliies. Not all micro-USE cables are the same. |
plugged my CW Hotline device inte the computer and
navigated through the brief configuration of settings
on the C\W Hatline portal (under the CONNECT tab at
www.hamradio.solutions/cwhotline). You can

also update the unit firmwara from this web page.
Althougn | thought | had done averything correctly, |
heard “gah ¢it - dah dit dah dil," or NC. This error
code maans the device could not connact te \Wi-Fi
with the settings | provided. For me. the issue was the
Wi-Finame not being case-sensitive. With a quick
comection, & save ¢f the locatons.
and a device rehoot, thera it was
again: “dah dah dah - dah dit dah”
ar OK. This means the Wi-Fiis
synced corracty.

The CW Hatline user manual lists
all error codes and their meanings.
Adter a brigi skim thraugh the user
manual, | was able o correcl he
arror.

Using the CW Hotline

The next step is 10 go on the C\W
Hotling website ang access thair
YBand {(www.hamradio.solu
tions/vband). a diffarant portal

‘ Figure 7
from Lhe sellings configuration. Al

this portal, | connactad o VBand and staried prac-
ticing my code in the “Practice Channel." a private
channel to practice code. Thig is nice because | could
practice on my own o practice with QS0 bat, an
automated bot that simulates regular contact on CW,
After same practice, | tried 1o make contact and prac-
tice code in one of the public channels. No one was
on &ny puhlic channals that marning, but there |
waited, practicing calling CQ and thinking of how |
would raspond. To my SUrprise, Somaona was on
within a feww momants and suggested | slow down my
speed. | located the CW Hotline's Discord server and
found it full of individuals willing to offer suggestions.
One tip was to use the pushhutton for the speed
adjusiment. This easy tip had me coding at a speed |
was far more comfartahla with, Then, | went back into
tha Practice Channel fo practice keying with the new
spead. | found the speed o be accaplabla, not only
for 2anding bul also lor receiving. | chosa 12 words
par minute, knowing this is belew the recommended
standard when starting with code.

Linking Two Units for Remote Operations
The real fun began when | built a second kit (ses
Fiqure 7). | chose not {o salder in a straight key ar
iambic paddla. This works fine if you plan on using
your kay ar nol using the critical pesdion of thal kil
The second kit allows for multiple eptions. | can now
g¢ through the device configuration and set a *link
kew.” This link key allows for multiple devices 1o con-
nect directly with each other without the need for a
comauter. It is meant to be unigue so that no one
unauthonzed is kaying up your other devices. This is
impartant if you use the CW Hotling &5 a8 ramole kay
o your ham radio ranscaivar. | pracliced sanding
Maorse code belween unils and nolced a slight detay

Taxt CWY Hallive kits wacking sogmeber Foe my sooand ke, | abase nat doinstall o
graizht K2y or padde, ag it wil be vsad with sn extemal Key.
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as the signal ravaled through Wi-Fi. Bolh unils ware
¢n the same natwork. £0 | lumed my phona into a hot
spet and configured one of the CW Hotline devices
for the phones Wi-Fi.

Does this work over multiple computer nelworks? The
answear 1s yes. After that, | didn't notice any additioral
delay being on the same network. This is not only an
excellent key to practice with pecale or QS0 bot on
VBand, but also {with twe devices) a great toal to use
with friends, or even remotely as a key to activate
Vour transceiver.

Conclusion

Tha CW Hatline was a great kit to build. It provided
me with hours of educational value — from building
cut the kit, configuring the ESPE266 to werk with
VBand, and directly communicating with cther C\W
Hotling kits for the aumpose of practicing Morse code,

lo ubilizing it Lo work as a kay whila cperating away
from myy station. At $50 per kit, it is well designed and
casy o understand, and it proviges an online portal
that enables you to connect with other lcamers and
instructors, | highly recommend this kit te clubs
looking for a build with & pumpose, After building, club
meambers can practice together until they feel mare
proficient in gatting on the air. Plus. this kit is enfry-
leval, so it should be siraightforward for beginners to
learn a variely of lasks, including soldering and Morse
coce. Since bullding this kit and using 1t in different
ways, my Morse code proficiency has improved, and

| expect it to continue to imarove as | keep practicing
and testing myself anline against others in the VBand,

Manufacturer: Ham Radio Sclutions, www.
hamradio.solutions. Price: kit version: $50 cach,
plus shipping; assembled version: $100 each, plus

shipping.

microHAM ARCO Smart Antenna

Rotator Controller

Reviewed by Pascaf Villeneuve, VAZPV
va2pv@arrl.org

A rotatar controller is an essential
accessory in an amataur radio station
that uses a directional Yagi antenna.
Mos! conlraliars ara basic, and some
anable you 1o operale remaolely. The
microHAM Antenna Rotater Controlier
IARCO} is different. First, this is an cye-
catching unit, and | must admit that this
is the best-looking rotator controller

| have gver seen. It almast lopks like

another radio an the shali. It's higger than the leom IC-7300 and

has A large color touchscraan. It also has many cool features,
and aperaling an anlenna rolalor nas naver baan aasiar than with

this controller,

According to the manufacturar, the ARCO contraller was created
lo replace all other rotator coniral units, and is supposed (o work
with virlually any rotalor. Althcugh | was unable (o lest an az-
muth/elevation type of rotator, according 1o the manufacturer it
features soveral ways of controlling azimuth or ¢levation heading.
While this controller is compatible with most rotaters, double-
check with your local dealer ta ensure full compatibility befare

buying.
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Bottom Line

The microHAM ARCO with the
7-inch color touchscreen is an eye-
catching antenna rotator contreler,
but it's not only 8 good-looking
controller for the station; it's one of
the most acvanced controllers. Its
fuly customizable configurations
can ease the operations of any
caomplex antenna setup.



The unit is standalone, but it can be operated re-
mately via & computer, 1ablet, or phone (mare on
this latar).

Description

Thare are two versions of this controliar. The 200 W
unit is the standard version, and the 400 W unit is
meant to be used with larger rotators. | have the
Yaesu G-4350A, and the 200 W version {the reviewed
unit) is mare than enough.

This rotator controller ishuge. at 104 x49x 59
inches iwithout protrusionsy, It's siightly taller than my
leom IC-7610. On the front panel, it has a 7-inch color
touchscreen with intuitive functions. With a touch on
the map, it tums. I has an infinite refary knab to
select an axact bearing by turning in eithar diraction.
Aller 3 sacands. the ratalor movas Lo tha desired
bearing. You can cancal the retation just by pushing
the rotary kneb. Under the rotary knob, there are tra-
diional direction buttons — CCW and CW — for cach
direction to manually turn the rotator holding the
selected pushbutton,

There are three LED indications on the front panel:
POWER [amber when on), FAULT {normally off, red
when a fault is detected), MOTOR {iums green when
it's moving), and an on'off switch,

What makes this unit different is that there are rack-
mount-style handles on each side of the front panel.
If's useful when you need to transport it, because the
ARCO weighs 6.28 pounds.

There are many ports on the rear panel (see Fig-

ure 8), This cantroller can be plugged into a standard
ac outiet using the included standand power cord. If
yau order from the US, you will get tha 115 V ac unit.
s intarnally switchable to 240 V ac, ard you can
condirm your pra-wired version by looking al the rear
panel. Above the AC LINE connection ig 2 3.5-milli-
meter {¥4-inch) sterco jack, which can be used to link
multiple ARCO controllers together. There's a legacy

Figure 8  Troe gl ARED Sirert Anteneis Rolivor
Lontrddler rag” zansl.

D89 SERIAL RS-232 computer control port, 2 LAN
Ethemel AJ-45 porl 10 centrol the unlt ovar 1P, a USBE
B port (USB) for computer control. a USE A port (FW)
for keypad connection or local firmware update, anc
a DB15 female (D-SENSOR] socket for digital position
sensors, There are two different types of rotator
connector, a 10-position removable terminal, and a
rotaior connection port connacted in paralisl with six
conduciors o connact direcily to a Yaasu rolatorn
There's also a ground ([GND) lerminal bended (o the
chassis. a fuse holdar. and the cooling fan that | nevar
heard unning. The unit is always on. but goes into
standby after a while.

Optional Accessories

Yhila | was writing this raview, micraHAM launchad
thrae aptivnal ARCO External Cantrol {ARXC)
accessories lor the ARCO controller. Thess oplions
appearad in the SYSTEM menu after upgrading the
controller to the latest firmweare (reviewed varsicn

3.1 E). The three optional accessories are: the ARXC
RELAY, which adds a user-pregrammable relay output
far antenna and polarization switches contral, or mast
preamplifier bypass cantrol; the ARXC MAGNETIC,
which adds an antenna slippage watchdog and elec-
tronic compass sensor funclion lo ARCO:; and the
ARXC LoRa. which consists of lwo LoRA communica-
tion modules paired for a wireless link betwean ARCO
and ARXC modules (the operating frequency is 868
MHz). Note that this information was taken from the
manufacturers website, and none of the listed acces-
sories were tested in tis review,

Rotator Connections and Setup

In tha manual salup seclion, tha firsl thing manlionad
is “Do not connect any rolator cables to the ARCO
and make sure the power is switched to off” They
also ask you to check that yeur unit is wired for your
region AC voltage, After confirming the valiage, you
can connect the power cord into the LINE socket.

00 Chm

MRODEL |YAESUG-33A

SENSOR [PUT

WOTOR () AC @ ACICAF (U NS {uwmaile) ) HO-GOM

POMNER 1N WY w2y

SRAXE | HOLOCELAY 20 o INERTW COMPENSATION 007
TOTAL ROTATION (4500° LRMITSWTCHES COASTING |1.57)
MOTORSPLLD MIN A% MAX 100N LRBR TS -

amare W UP |Ba LOWN &3 AEADY CCW &/ CW o/

Figure 8 — Thr ARCC Ratatnr seddirgs mera tah,
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Bafore connecling your redatar (o the controller,
ansure you have the carrect pinout for your specific
model. if you've just installed a new rotator, you will
neecd 10 do a rotator centening. Evenything is well
explained in the manual. If you're just swapping a
contraller of an existing rotator, you can skip the cen-
tering procedure. The next step is the calibration pro-
cedura, This s to ensure that the cantroller knows
where the imils zre for each direction.

After tuming on the ARCO, it may take a few moments
to hoot. It's less than 10 seconds when a rotator is
connectad. At the boliom left of tha screen, there'’s &
gaar lego thal you just touch Lo enler he settings
menu. o gal up your rotator, you will naed te go 1o tha
ROTATOR tab. You can sea my settings in Figure 9.

The satlings menu has six lzbs. The first cne
[GENERAL) is lor galling up yvour localion wilh your
grid square, the distanca unit (kilometars or milas),
time and date. the screensaver, the park position, ard
a few control options (see Figure 10).

The sacond tak is APPEARANCE, which has live sui-
tabs (see Figure 11). In the first sub-tab (GLOBAL), you
can sct your prefered look of the display. You have a
day and night brightness adjustment, two background
seftings (light and dark — | prefer the dark look), and
a feww heading settings. The four other sub-tabs are
for tha map customizable prasets (more an this later).

In the HEADING tab, you will find two sub-tabs, one
far the calibration and the other to define three indi-
vidual antennas installed on the sames ratator (ses
Fiqure 12). You can also sat the mouniing offset of
lhe additional anlennas versus the main anlanna
[antanna #1).

The LAN tab is for selling yaur IP network. You can
remately centrol this unit via ary VNG software. You

RUTAIUR NAME |TOWLA 3
ROTATORPLACE FNISP| 4G wN 73 W
DISTANCELNITS () b @ i

UTC 153036  DATE (G6.153002
SCHEENSAVER @0/min  CANCELEYTOUCH | BYREMOTE
STANDEY ()7  PARKESZFORESTANDEY W AT ~1660°

KNCESTER (00 @ 1" COARSE | BUTTONS LSE QAMPS .V

TOUW e TURR (v RETUERN LPON MAKUAL STOR W
RS ST RN AT AT ST Y
I_au-L SCREEN W TOUCHN TURN (v

wnoe v

Figure 10 The SARCO GENERAL =ailings menu Lib.
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will find YNC sofiware for fraa on any platform,
including Windows, macOS, Linux, i0S. and Android.
S0 you can remetely control the ARCO on any smart
gevice. In my opinion, the VNC solution is the best for
remate operations, as it goesn't require any propri-
etary software. Note that all the screen captures used
in this review were taken from my MacBook using
free VNC software. With the VNG software, you see
tha sama thing as the ARCO touchscraen simuliana-
ously wilh the unil.

The last tah is SYSTEM, with six sub-tabs. The first
one is SYSTEM {s2e Figure 13), ard tha five oihers are
ta set up the optional accessorias inot tasied in this
review). In the SYSTEM sub-labk, you can upgrade the
ARCO firmware directly if the unit is connected 1o the
intermct. From there you touch the LOAD button to see
if there’s neav fimware available. A pop-up screen will
open and show you the currently nunning and latest
available versions, To upgrade, there will be another
LOAD button beside the version. Touching it will auto-
matically download the naw version and upgrade the
gavice.

Nototor Headeg LAN ‘Syatem

L0om2

2oomd ZoomaA
DISPLAY BRIGHTNESS (DAWY) gm.
DISPLAY BRIGHTSESS [NIGHT, 208

vkt sacxsrouno |1 (22 (OO CECD
nesx recxcrouns O (2 OB OB CEE

HEADING (L TARGET @ CURRENT  OISTANCE 1O TARGET
ALWAYS SHOWN MOIN HEAOMG (W
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Figure 11 - Tan ARCC APPESRANCE sexlirgs meru kb,
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Operating the ARCO Controller

The frart panel touchscreen is very intuitive, Just
touch samewhere on the map, and 3 secords later 4
will lum. You can conligura ug Lo four different cus-
tomizablc mans in the APPEARANCE sctting tab.
Having different maps depending on your operation is
very useful. With the different altitude views. yau can
sed tha Tull world map {at 12,000 miles aittude) for
chasing DX on 20 melers. bul you may want 1o seg
only the North American continent while cperating on
& meters (2,400 miles altitude), or a law sltitude view
far 2 metars aperation (300 miles altitude). The alti-
lude is camplalsly cuslomizable. You can loggle
between your customized maos by touching the MAP
ZOOM on the touchscreen (see Figure 14}, It's better
to set up the four presets in advance, as they will be
recalled instantansausly, becausa generating a neaw
map can take about 1 minuta.

You can use the mfinile rolary kxnab Lo select an axacl
bearnng manually by taming in either direction. After 3
seconds. the rotater will move in the desired direction
to the selected bearng. You can cancel the ratation
ty pushing the rofary knot. Undear tha ratary knob,
lhere ara lraditicnal direction butllons — CCW and
CW — for cach direction to manually tum the rotator.

Touching the azimuth numter on the tep nght of the
screen will bring you to the HEADING DIAL SCREEN,
which allows you ta enfer the desired heading with
the large on-screen kaypad (see Figura 15). It also
allws you lo sel the heading based on your localion
to a specific DXCC country or prefix. or particular
WAZ or ITU zone, ta turn your antenna in the proper
direction. Touching the NEW azimuth will toggls
batvaen the shorl and long path oearng. it shows
that this controller was deslgnad with the DXers in
mind, as it's complete and casy 1o operate.

Yeu can program six memaory prescts that can be
recalled just by touching them on the touchscreen.

2oom !
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Figure 14 The reasie szresen srap el Tos dilfernl
cusiamizatie atiude viswe

Figure 15  The HEADING DIAL SCREEN alkyass yoxa le enler the
dezlrad haading Wit ne lege cn-scraen Kaypad. ILalso sliioas
yodi b sat 1ba headng for tha QRA Incatar by spacife DXCC
suaniiy o arsTix, or parlizulan WAZ or ITU 200, 1ol pue
sntanns 1 378 popsr direchon

You also persanalize the memary name. For
example, | hava ona named "PARK," which | use to
placa my antenna so it will be best positionad for the
lesser wind load against my QTH-predominant wind
direction, But even if | forget to park my antenna man-
ually. | programmed the controller to automatically
park lo the corract baaring aller a cerlain ima (pro-
grammabie between 1 and 8% hours; see Figure 10).

In Conclusion

This may seem like a long review for an antenna
rotaior confraller, and | gidn't cover everything the
ARCO cuntroller can do. This is a complex unit, but
makes your oparalions vary simple, and | just lova il |
have used thig unit for the past 7 menths witheudt any
issues or bugs, so this one is a keeper for me.

Manulacturer: microHAN. Malicna 28, Galanla.
22401, Slovak Hapubic, www.microham.com. Price:
579899 for the 200 W version (as reviewed). 3899 for
the 400 W version. Available for purchase in the US
via DX Engineerng, www.dxengineering.com,
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Aslk Dave

(et more information from the "

QST Ask Dave” YouTube playiist at hitps://bit.ly;3z2MBMI

Lightning Protection Matters,
and Accounting for Cable
when Calculating SWR

High SWR Can Trip a
Lightning Surge Protecior

Howard Aensin, KC3D, asks: Wi my Ameritron ALS-

1306 1200 W PEF amplilier gel darmaged by high
siarding wave ratio (SWR) causad by PohlyPhaser lightning
surge protectars? The amalifier wanuzl says, “The most
comman causes of ampidier fallures or ematic fault prates-
lion alarms is nslalation ol antenna swilchas, lighinirg
pretection devices, or baluns with ightning spars gaps in
hinh 8WA lines. If your antenna systam has an SWHA high
encugh to require an antenna tuner, do not use 50-ohm
Ightning proteclion cavieas aller the laner.” This con-
carned me because | hava PolyPhasers an all of my coax
lines. Shauld | remave my PolyPhasers ar ignore the
manual? | have a multiband Yagl, and it neads the tuner on
soms of tha bands.

Having both the farsard and reverse, or reflected, wolt-

2gos on the same ling simullancousty in yeur [eed ling
i called a standing wavs. In real systams, this wawve is not
standing, but is pushing RF toward your artenna. However,
the combination wave is constantly pulsating in value, The
SWH s delined as Lhe maximum vollage of the combina:
ficn wave avidad oy tha minimum voltage of ths combina-
fion wave. In tha situaton of 5 5:1 SWH. the maximum
veltage of the combination wave is 1.5 times that o the Inci-
donl wae. The minimum wollages is hall thal ol lhe incicent
wave. This gives an SWA of 1.5 divided by 0.5, whichis 3.
The higher the SWA an tha lire, the higher the maximum
virtage will e, The reflected voltage cannot be higher than
lhe incicenl wollage. For exarnpla, avea wilh an SWH ol
Infnity, the reflectad volaos equals the incident voltage.
This means that the combined forward and reflacted valt-
age will reach a peak of teice the incxdent voltage. Even
welh an infinile SWER and powar of 1500 W, you would need
a lightring pratactor that can hardle G0I0 W. OF courss,
your operzting SWH is nrowhere near infnity, 50 8 3000 W
unit should de.

To figure out haow much your lighining arrester can handle,
lack at the specifcation frem the manu’acturer, Socmetimes
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thes will ba in watts, which can ks comverted o volls, or
whataver units your manufacturer us2s. If you arg womad
about arcing with a high SWR, Apha Delta's 2000 W light-
ning surge prolecler can hardle sanificarily morg lhan 2
31 SWR with 3 large reserve. PolyPhasar and Norgan
Systems bath make a 3000 W unit.

The sasy way to ix the SWR provlern lies with your Yag:.
At my station, | make sura zll of my antanras have an
SWR less than 21, because | Fave a 500 W ampifier
withaut a high-power lurar.

Calculating the SWR at the Antenna

Ancraw Mitz, WASLTY, asks: Do you kaow of an anling

caleulator for correcling SWR readings ol an antanna
after taking the cable into account? My portable dipole has
an SWR raading of 1.5:1 at 725 MHz, bus the meser is can-
nected through 40 feet of RG174 coaxlal cabie. | usea an
SWR 1o return loss enline caleulator o gel the relurn loss
in decitels (dB). Then, | subtracted 1we tmes the rated
lass of the coax (.85 dB timeas twal. Firally. | used a reum
loss ta SWH calculaler to cet a corrected SWH @bout
1.G:1). Is that right?

Aﬂﬁere seems 10 be an anine calculatar for everything.
In your gearch engne, lype in “SWR 1o relum loss”
and you will bs prasantad with sevaral.

Aassy cable can hlee a high antenna SWH. Normally.
RGT74 cavle is used inside lransmillers and receivers o
mave small amcunts of power around short distances
internally. It's rare to see it usad a5 a transmission line,
Haowever. If you are willing to put up with the lesscs, you
oarlainly can de o, This might be convenient in a POTA cr
SOTA coeraticn. Typically. | would recommend RG-8X
cable instead.

| locked through tha fables and formulas in the 23rd
caapter of the 23rd ediion of The ARRL Antenna Book for
Radlo Communications, and you are in the ballpark, One
Ihing you b nol included i e adelional 0ss in lhe
ooax cable dus to an SWR that is highar than 1:1.



In this menth's supplomental video, | show how lhe
for-ward and raflacted waves nteract with sach other.
You can find this in the "QST: Ask Dave® plavlist at
https://bit.ly/3z2MBMI.

A Better Place for Lightning
Surge Proteclors

Svott Rhuads, N3CRS. asks: To add ightning suros

pratectoss to coax, should | put tha lightning surges
arctectors in the PVC bax in the wiooads, and a ground rod
lhere, of shewid | pulil at the howse belore il gees into lhe
houss arvd put a ground red thera? | have three fead lines
that come aut of my houss through the fouadation, and
then below grade in 3-inch PVC conduit. Currently, the
only thirg thal & grounced & my slalion equipmeaent. IF | 2dd
tham ai tha house. | will havws to raconiigure the PVC con-
duit and add an enclosure for them so that [ can add the
aurge suppressors and greuading, which wan't be a
orcblem.

Amateur best practices for grounding have evoled
conskderably In recent years. The methed I'm coing to
describe hara & called roiiirmed grownding.

The mast impertant place ta put a ground red is right out-
Side your station. Figure 1 shows Ihal you have a grounc
right outside yoor staton consistirg of three ground rods 4
feet apart, ane a solid wirs gaing ta your indnor station
areund. Let's take advaniage of these ground rads, The
drawing shoves Ihe LMR-400 coax 1€ unbroken Irom pour
stdtion all tha way out to your antennas. | suggest that you
rercute your huied coax, as shown by the blue line in
Figure 1. Once yau withedraws them ‘rom your station. these
£hould be planly o room Lo rerouls them in your PYC poe
to your present ground rods. Install lightning surge protec-
tors an the graund rad chsest to your station above ground
1o give yourself mantenance access ta them., Then, run
LIMRE-400C jurnpers Lo yeur station. This has a much higher
prebability of keeping lightning out of your house. Tha
czhles shauld not come into the howsa untl after they have
gene through the lightning surge protectors,

For extra cradit. install 2 ground rod where the czbles
come aut of the ground, The drawing showes that you have
Ihree coaxial cabies allached Lo a bulkhead. Add a ground
roc and lightning surge protectons (ses Figura 1), and then
qreund tha bulkhead. Run a8 buried bare &6 copper line
from yaur statich ground rods araund the frant of the
houge Lo the ulility ground. I you ready wanl Lo go all oul,
out &-foot ground rods every 15 ieet or so along this bunsd
line, and securely connect or copper weld thase 1o the
acr<ling line, Yeu can repeat this by taking a banding line
Irom your sladion ground aUl e way oul lu your anlenna,
ground with the same caveat about intermediate ground
raca. You can consult wirh an electrician who is familiar
wih radk nstaliations far additicnal protection «<eas.
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Figura 1 — The buz linss skaw ar alterate rauticg of cablas from
e saranra fann. This s loees e sisales Lo lecinses al ighoeing
5UM3 prefacions attached o e grownd red cosss! to the hoss.
Jumpers go froee the sarge pratectars et ke build ng 2ad then ta
iha g2aton. Tha main sigtion ground red ehauk: 2e bondec o the
atility qroard s Azditional lghiring sriscion can e addad
wiere e coaxial casles coe o, ol e ground @ & balkbead
e ey cornes i 118 antannas.

The currant standard for amateur bast praciices for
arounding can ba inund in the secand edition of
Grounaging and Honding far the Radlo Amatour. One
ground rod is cheap. bal 2%t ol thern (le meel he requires-
mants in this book} can get sxpersive.

Warning: Unless you go whole hog with your grounding. a@
bets are oif in the awanl o a ¢ract lighinirg strike. Curing
lightning season. always disconnect yous gear whan you
are not operating, | suffered a direct strike ance, ana a few
things in the house wese raincd. Fortunately. my radio was
completely disconnected.

Tnere are commercal cable entrance panel boxesta
mount your lightiing prolectors on the wall oulside
your shas4. Thasa ara avalable from DX Engineering,
wwye.kf?p.com, and others.

Send your questions to askdave & arrl.org, | answer
some questions here, and some va videos on my
YouTube channel {vwav.youtube.com/davecasler},

or during my weexly livestream on Thursdays at 6:45 to
8:15 PM Mountzin Time on my channel,
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The Benefits of Leasing a

Remote Station

This ham sold his gear to pay for a
subscrighion Ihal alows him 1o
operate remote staticns located all
over the country,

Craig Anderson, W2CLA (SK)

Recent health issues forced me to make the difficult
decision 1o scll my home and move to a place that

| can mare easily maintain, | needed to simplify my

life, but | didn’t want to give up my hobby of 60 vears,
From corversations I've had with other hams, | leamed
that many are inactive due to similar circumstances.
Thankfully. wa now have the technology and resources
lo accass remole slaticns. ragardiass of our living silu-
ations. And |1 goesn't reguire a larga investment if you
choose o take a minimalistic agproach.

Going Remote

Deed restrictions at my new home preventad me fram
having any antennas except a staalth flagnole vertical.
I'd dona enough remote coerating using Remotearig
boxes and leem’s remole sullware thal | lell comlorl-
able using a compuler-basad remola slation.

| researched my options and came across Remote
Ham Radip, or RHAR {(www.remotehamradio.com).

| signed up tor a frial membership and was impressed.
Thara are quite a faw ramole wabsites like this, marny
¢f which are nunning solid-state 1.800 W amplifiers.
An excellent overvicw of RHR's offerings can be found
on their website,

RHR has updated thair entirg system to FlexRadio
cquipment. No client-side hardware or softvarc is
required. However. 1o access advanced features. RHR
provides their own desktep app. This alse allows the
use of the Flex Maestro deskiop conscée, | found that
this consale pives you the same tactile feeling of
havirg & lacal radio. The Flax Maestra contral consala
is nol raquired, bat | chesa o buy il becausa il's aasy
and lun e oparala. Tha only hardware you naed is
aPC.
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Ths RHR statior in the Cziskill Mountsing in Summi,
New York. offers 24 arssnnss across 24 tavers forits
ramate apzratars. Paol ccurdesy of Remos Hen Rasial

Subscription Prices

| made the financial decision 1o 2all all of my racic
equipment {except for a Drake C-Line and Icom
IC-7100) and use the proceeds from the sale (512,000
—$15.000) te fund my use of a subscription to AHA.

RHR cllers a PremiumDX subscriplion Lhal's $9%veaar
plus $20/month for airtime, and a free youth network
with unlimited airtime. They have per-minute usage
fees based on the specific station you're connected to
that vary depending on the level of sophistication of
the station being acoessad, For example, premium
stations could have a ratating Big Bartha pole with
multi-stacked Yags armd 2n SPE Expert 1.3K-FA or
Elgcrall KPATEDO lingar amplifiar, and the cosl could
ba as high as 50.99'minute for full accass. Or you
could use the listening-only feature for as low as
S0.05/minute. Typically, what you get is a station that's
either overooking the ccean, in the mountains. ar in
other remote areas. You could have access to 7777
stacked Yagis. a 160-meter four-square anrtenna, and
everything in betwaen. The siztians ara scattarad
dcress the coundry, and more join avery year.



More Remote
Station Options

Manmy hars a2 finding nev viays
to work around their operating
resirctions or challenges. One
nphon is to lease remate stations
usg senices like Remote

Hzm Radio and Beloud
(https:beloud.us). I hams

are zble to keep same amaunt
of equipment at home, they can
usz the ReroteTx ham radio
rernote control system [hitps:f
rematetx.net}, 3 cloud sevvis
allowing hams to pontrel their
statons through the internet Cr
they can huild their oan remote
siaton. Ken Nomis, KKIN, did
50 after ne maved to the ity

10 years ago, Read his article,
‘Remote Contesting fram a City
Apartmen: — nr Anywhersl” n
the Special Contest Inzert fram
the Novemhber 2022 issue to
leam maore ahnut how he toox
an this project. The photn on the
right s~owes the workings of Ken's
rernaote station.

Cperoting the Stations

Using RHA, | can hear stations that | pouldn't hear at
all frorm riy an-sile slalion running a Hy-Gain TH-110X
anlanna al 1,134 fael mean saa level. Conlacling
Europa on 6 meters from my lacation in Wisconsin
was next o impessible. but through a remote station

in Maine that overiooks the ocean with a siack of
g-meter Yagi antennas using 1,500 W, it's now pos-
sible. You can easily switch locations to see which one
gives you the hest signal path.

| have never seen mare than half the stations being
used at one time, even during a contest, There are
always remate stations apen for access. | you're
concamed abaut having aceess o a station, member-
shig allows yau to reserve slots ahead of time. This
could be usalu! lor those inlarasted in operaling during
contests.

I ove howe it faels like I'm oparating my own station
and nolt 2 remols compuler sumeahsra, | baught the
clienl hardware (Flex Maasiro conirol consola)
becausa | prefer to use a remote paece of hardware

[ Noeris. K49N, :holn)

that's mare like operating & real
radia. With the spectrum display
and tha full functianality of the
cenlrols an e Maeslro, il's nc
different than having my own sta-
tion, and it provides me with flex-
ibility, portability, and enjoyment.

In Conclusion

Leasing a remate siation is a
qood oplion for those whao have
anlanna reslriclions. For ma.
RHR s my anly access 1o ham
radio. Even though | carned the
DXCC Honor Roll, | still want te
chase the rare ones for band
slots. Because of that, my ham
radia acfivity will be rather min-
imal, and P'll ooly be paying for
whal | use, instead of invasting a2
el of monay in my Gan eguip-
ment that 1 won'l ba asle 1o usa
necause of my new residential
deed restrictions. | can remain
active with minimal hardware.

Sae the sidebar, “More Remola

Staticn Options,” for additional

possibilities based on your wants
and needs, If you are apartmeni-bound, are deed-
restricted, have physical impairments, or travel a lot,
leasing a radic stafion pravides you with & chance o
coniinua enjoying tha habby. If you're older and are
concarnad thal it will ba loo complicatad, consider
reaching out to your lacal ham club for helg. Clube can
provide a valuable resource by helping those with lim-
ited computer skills to get set up.

Craig Arddarsan, WO A (5K, anmed hisdiest licensa, wk tha
aall =g KMNAAZE, in 7980 swwhien e veesin vinth grade. He hedd &
Bachelor of Science in Engnesring Techaolzgy (BECST), a Masler
o Scrnce (W3], ans an Ecucalion Specalisl Cegmee 1EDS). Cralg
spant 21 years In the semosnouctor industy tafoms qong tack 1o
ared sokanl, Ha spand 20 years in Kgbse edacatior and ratired in
July 2002, afer servieg 17 yesars s Vice Prosidert ol Adinivist -
lieer 'ar @ communily solege. Craig passad avay an Sapleaber
23,2021, at the sge o1 75.

For updates 1o this article, VOTE
o8 the QST Fesdback page
at www.arl.orgfeedback. b gyt Lo

February 2023 55



Low-Power Desert Operations

g::::\t:;;gé: |I612vzsied o Sawlooth One ham's experience
Canyon and Owl Canyon for QRP portable mak'ng QRP portable ;
aperations, Both canyons are lacated in contacts at canyo

Califomia in the Mojave Desert and are
managad by the Bureau of Land NManage-

ment (BLAM).

Safety First

The Mojave Desert is known for being the
dries! daseri in the US, and it has the hot-
test alr tamperature ard surface tempera-
ture recorded on Earth. I've been visiting
this desen for nearly 50 years and have
leamed haw important it is to be safe wher
I'm lhera. avan whan slaying at an aslab-
lished campground. Sce the sidebar, “The
Wildemess Protocol,” to learn more about
an important safety recommendation for
hams oparating in the wildernass.

Befare visiting the desert, talk 1o your doctor
an family to let them kraw about your trip.
I you've never visited the desert before,
censider talking with someone whoe has, or,
ideally, find someane with experience o go
with you. Somea athar sefety precautions b
lake prior o aveling o the desarl include:

1 Hawving a gamsa plan. Do yaur resaarch ard keww
where you're going before leaving for your tip.

2 Maxing sure scmeone knows how long you will be
gone. If you're late and they can't reach you, advise
them to call 911,

3 Staying with yeur vehicle if you break down, as it will
provide shelter.

4 Bnnging a first aid kit and enough focd and water to
last & few days longer than you plan 1o stay.

5 Checking the weather and being aware of any
changas.

6 Being alert on the frails. This includes being aware
of wildlite {@nd leaving it alona) ard ahvays chacking
what's ahead of you —— some trails end at cliffs or
large cavems.
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country's driest des

Wy oparallon Se1us at O Canyon, 'whers | 'was sale to werk 20 matars wen
iy Buddizele entznnz. | sdded rad etreamens to my gJIdeInes £0 pazcle
wsulen'twsk iro then.

Preparing for My Trip

| plannad my tip around the waather becausa | wanted
to make sure | weuld have geod propagation condi-
tions, The week pricr to my QRP portable inip, a cor-
onal mass gaction was exnectad to pass near tha
planat gomelime around January 22 and possibly
deliver a glancing blow 10 the atmosphere. Plus, there
had already been two solar storms earlier in the week,

My portable staton consisted of my Buddipole™
antenna with an extra-long whip, & Yaesu FT-817,
a new LDG Electroncs Z-8§17 antenna tunar, &
Bicanno Power solar panal for power suppy. an
MFJ-26% analyzer, my enc-fed mult-banc anienna
for 40 — 10 meters. and a telescopic pole.

Visiting the Canyons

I began my trip arly in tha moming Lo avoid traffic and
arrived at Sawtooth Canyen around 7:15 AM. Overall,
Sawtooth is ore of the nicer BLW campgrounds, with
the anly downside being that it's tucked into a small
canyon surroundad by high rocky hills.



On this particular day, most of ihe campsilas were
taken. so | deckded It wasn't a good locaton for my
QRP radio. Campsites were deep-seated against

the racky hills, and | felt this would block my radio sig-
nals. While at the campground, | scannad for Jet Pra-
pulsion Laboralory (JPL) Amaleur RHadio Club and
Keller Peak Repeater Association repeaters. | found
that JPL repeaters had fair reception, but | dign't find
reception for Keller Peak. By 7:30 AM, | was hack an
lhe road baading lo tha Owl Canyon campground.

By the time | made it to Qwd Caryan, the weather re-
porl for Viclerville, Calilormia, said il was 43° F. and il
was a bit windy, but not 100 bad. The Keller Peak and
JPL repeater coverages were back, and | amved at
campsite number one. Even though | had to deal with
vahicle fraftic at this sita, rmy anlennas viare away from
most fcol Iraffic — nol that this matlered. as the camp-
ground was desolate.

Setting Up My Station

| wanied access to mara than just the 20-meter band.,
5o | gal up my end-fed wirg antenna using an old milk
crate 1o keep my feed point &t least 1 feot off the
ground, This alse gave me the chance to use my new
LDG Electranics Z-817 antenna tuner an more than
just my Buddipole, and it worked like a champ. This
gave me access to the 40 - 12-meter bands.

Tha lasl lime | usad my lelescepic pole, tha wind
caused it 1o collapse. Thig time | used hose clamps.
and they helped tremendously. | also mounted the
telescopic pole to a metal garden stake. This seamed
to work weall, until the wind got tea strong, and my {ele-
scopic pole started to flex mera than | felt comfortable
with. | set up the stakes and tie-gown straps that | use
for my Buddipale, and those helped stabilize the pale
for a while,

Time on the Air

During my operaticns on Friday afternoon. | heard a lot
aof traffic — mostly nets, a few Parks on the Air™ {POTA)
aperatars, and lots of DX activity on 17 meters. Far the
first tima, | heard a coupla of Soulh Alrica slzlions!

After about 4.5 hours of aperating 5 W, | managed ta
maka seven conlacls, working threugh some fairly
large domestic traffic jams. | attempted contacts with
South Africa several imes, a couple of ather DX sta-
tians, and a B-17 special avent station.

Later that evening, | made three contacts on 40 meters
— 20 and 17 meaters had no traffic, and Asia commer-
cial slations wera un the upoer porlion of tha 40-malar
band. After making 10 ORP porabie contacts, | felt
good about Friday's efiorts.

The Wilderness Protocol

The Wildemess Pratecol was designed o help ersure
emeargency communications for those who mignt oe cut-
skie of repeater range while n the backcountry, Hams
are requested to menitor standard UHFYWHF simplex
channels at soecific imes for emergency ¢alls, The sug-
nested time frame ta monitor is near the top of the hour
fi.e, 070G - 0705 UTC), The suagested simolkex fre-
quencies are 145,520, 445,000, arc 223 500, Curng all
of my tips to the Mojave Desert, including his one, |
maniter the suaggested frequencies full-time once I've
passed a majer town like Victorville, Calfomia. as well
as when I'm at my campsite and not on the air.

That night, Los Angales and San Bamardino wera
expected 10 getl wines of 35 e 45 mph, with qusts

of up to 80 mph. When | got up Saturday morning, |
expected my antenna to have vanished and my equip-
ment ta have departed down inta the dry wash next o
my campsita. Mercilully. tharg were no runs, crps, or
crrors. That moming was celd enough that | necded
to tum on my truck for heat. The weather forecasted

11 mph winds, but at that time the winds were already
well norlh of that.

Vihile not very happy ahout the windy conditions, |
was slill in high spinls and laoking forward te another
great day of QRP portable cperations. The first band

| scanned was 40 meters, and it was increditly busy!
The 20- and 15-meter bands weren't so bad, and

I managed a ey POTA contacts and ona CQ contact.

In Summary

After more than 12 hours of operating time using 5 W,
| managed to make about 31 GRP portable contacts,
It was nica to hawe 40, 20, and 17 meiers available for
cperalions. | also Irad 15 and 12 melars and lound no
traffic. Going forward, I'll definitely use my end-fed
antenna a lot more, Overall, this was cne of my better
QRP poriable trips.

Al phatos by the author,

Chuck Burn, AlGD7Z i a graduate of the Leng Baesck Maval Ship-
virrd Fire: Cortral Appeent e Program, as well 25 ol Loag Baach
Cily Callege, whee he receved hs AS in Clechenics. He spent 33
vEaI3 wor<ing for the Depariment of Delengs, 'whem he wacs
s&31ned varicue dulles. Hs senved 5 vears In the US army,
viockad as Newval Fira Carsmlin the US Navy, ard warked in
Drdense Contzt Management Sar 25 yoars, Sinee ba mtired,
Chack mas been happly ensagng ir various aclivilies, such s
parusing haw rado, traveling acoss e US with his wile, and
vadurizernng. He ¢ ha rzachzd at chuckghunn2gmeall.com.
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1 pou snoped $ux wtch, Sl pour et of
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Sean Kutzke, KX9X

I've operated portable hundrees of imes, and being
able to transmit from & neaw location s one of the pri-
mary factors | think of when planning vacations. My
partner, Nancy, NSNCY, eamed her Technician-class
licensa inJanuary 2021, and sne dove into partable
aperaling beczusa it couples with har love of driving
and lraveding.

Thaugh she enjays ham radio, her interest is nat as
intensa as mine. | can become downright obsassva
when a portabla operation is baing planned. “When
Saan suggeslad we combing cur vacation 1o Glacier
Natonal Park [Montana) this year with a rova. | was all
in* Nancy said. “We spent a ton of time planning the
vacation. with me handling the actual vacation part
and Sean handiing the roving part... Sean gets
immersed in how much radio time he can pack inta
any apportunity that presenis itself.”

Forming the Plan

Wae planned 1o laava direclly fram our home in
Urbana. llinois. This trip would be aking us through
cight states and nearly 40 grid squares: in the par-
lance of satellite and VHF operators, this would be a
rove of epic propartions.

We agroed that the first part of the trip, driving to and
spending € days in Glacier National Park, would
mainky be a vacation, Leaving Glacier and driving
home would be more radio focusead,

S8 February 2023

Nty grid sitieres in sight
ndt leamed saine lessons

But it would take 3 10-hour days to get to Glacier from
llingis. | knew | cauldn't pass through so many grids
without aperating, 5o | decigad to cperate 6-mater
FT8 and do lingar salellile passes while mabila an the
Lriip aul. Il was nal an aal circumslance; aller hours
of grouncing and bonding, my gear was still picking up
a significant amount of noise fretn Nancy's SUV. FIM
satellites proved impossible to use in pre-ina testing
while mobile, so | focused on the linear (SSB) satel-
lites instead. FT8 tests on 6 meters also proved mad-
estly succassiul despita an 56 noise level.

For satellites, | used my standard rover kit: two Yaesu
FT-817s and & 10 Ah battery. | also added two 18-
inch, cual-nand mabile whips spaced as far apart as
passible. On B meters, | used a four-magnet mount
base with a g-rmater hamstick. In tha end. | had a
slorage b ful of gear in the back seal along with a
13-feol. collapsible painter's pole 10 use as a mast for
a two-clement. 6-meter beam. | also packed 'wo
Amows Antenna dual-band Yagis for satellite work
when we weren't in metion. It was a lot of gear for a
2-week trp, despite the initial emphasis on traveling
light.

The Rove Begins

ALEB:0D Al on July 13, 2022, Nancy and | began our
“Wikd Wast Rove." The drive out to Glacier was full of
excitement. We had 3 days to get 10 our campsite. and
we had plans to meet up with a few ham friencs along
the way, including Minnesota satellite rover Randy



Shirbiroun, NDAC: his wite, Army; and their daughler,
Kylee, KECWPA: and Dwayne Alian. WY7FD, and
Katie Allen, WY7YL. in Wycming. The noise level
while | tricd to operate satellites was 2o high that |
worked only a few stations on iy first attempts. |
insisted we stop so that | could work a few passes
with the Arraw satelite antennas. Though | made a lot
af contacts, this put us way behind schedula on the
tirst day. What was supposed ta ba a lunch date with
lhe Shirbrouns tumad inlo an early dinner meealup
Instead. “The thing | like most about the hobby is haw
it connects people — not just via radic waves, but also

M= wockingg thran o salelite poeses Tor yesss, fnally meslirg
Rardy, NDEC: Kybkee, KE2WPA, sl funiy wess s Bghilghl af sar
iz [Sany Shirtuoan, sholo)

socially via media siles such as Twitlar,” Nancy saud.
“We spent more than an hour getling 10 know Randy
and relating ham radio stories over Dalry Queen onion
nngs and ice cream. and this simple get-together
became one of my favorite memories from this trip.”

Whenaver you plan a rova. Murphy always 1ags along:
it's just a question of when he'll make his presence
knewn. For us. Mumphy showed ua on 1-90 just cutside
of Rapic City, South Daketa, There were signs of iife
on & meters, so | fried mabile FT8 on 50.313 MHz.
The winds had increaser substantially in westarn
Suouth Dakota, and as we crested a hill, 2 sirong gust
hil. The gusl blesy the mag mounl ol the car in the
middle of four-lane traffic, and it was dragging bahird
us by the coax. Befere we could pull off te the side of
the highway, the coax snapped and the mag mount
skidded across the highway before landing in a ditch,
We got the remains back into the SUV as we thankeo
the pawers that be that nabody was hurt, but the mag
mauni was gona. We wera done with 6 meters whila
mobile. Allar anathar day on tha road wilheat incidant,
we arrived al Glacier Nalianal Park, whera we sel up
camp and spent the next 2 days hking. Even in the
middle of this great naticnal park, all | could think
about was getting on the air.

We avenlually drove up tha park's major artery. Going-
to-the-Sun Head, dubbed by many as one of the most
scenic drves in the country. Until this point, | was
mare focused on radio than the incredible beauty of
our sumoundings, The views along this stretch of road
in Glacier are absolutely breathtaking, and I was
caught completaly off quard. | got National Parks on
the Air ([NPOTA), ARALSs operating evant, off tha
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Iwarkes [he ACE1 FY salelite fraon Legan Pass i1 Glacie National Park. Wealher changes quickly al Ihat alliluce: 2 cays aller

184ing Lhis pholo, we returmed @ Lagsen Page and weré me with sunny skies,
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graund in 201G, yat | had forgotlen rmy awn advics
frem that time: aka your headphonas off and learn
something about the places from which you transmit.

| started paying more attenton to the beauty ©f the
park after that drive. | still managed two satellite
passes on the evening of July 18 from the DN28/¢
DN3& grid line, which fell on the approach road to our
campsita. We wera svan visitad by 8 {ellow ham, Tom,
NZ2TSR, whe happened (o be driving by

Sperry Chalet

July 19 was the day Nancy had been waiting for: the
hike up to Sperry Chalet for an cvemight stay. Con-
structed in 1913, Speny is one of nine chaleis in
Glacier National Park that were built by the Great
Northern Railway company. Taday. only two remain
tunctional. Sperry Chalet sits neary 6,600 feet above
sea leval. and tha only way 1o gal there is Lo hike 6.7
milas up a sleep trail with 3.300 feel of elevation gain.
It took us 7 hours 1o reach the top. whera the sunset
was soectacular. 1was unable to make any HF con-
tacts while we were at Sperry. Nancy made two con-
tacts while we were there, both via the AO31 satellite,
“It felt pretty amazing that | could combine my love for
the mountains vath this hobby.” Nancy said.

Several ather lodgers inguired what we were up to
with our antennas, and 'were intricued by the notion of
talking to athers through a satellite. With na light paliu-
fian, the sky was intense; the Milky Way was clear
daspila a nearly full maor, and the number of visible

stars was grealer than via'd seen in years. We evan
caught a glimpse of tha International Space Stalicn
arcund 1:00 AM.

Attar coming back down treen Sperry and spending
our lasl nighlin he Laks McDonald Lodya. we lall
Glacier via Going-lo-the-Sun Road. We sloppad al
Logan Pass, where Nancy worked 10 stations via the
FO2Z3 satellitc within Glacicr Natonal Park’s bound-
aries — this qualified her for her first Parks on the Air™
(POTA) activation using her own call sign.

We then began a 3-day drive to Minneapelis through
Montana and the Dakotas. This was the designated
ham radio portion of the 1rip. We had budgeted time
for satellite passes from these exceptionally rare grids,
and we were bath happy to give out all-time new pnes
to several satellite operators. One pass that stands out
ccourred on July 22 via the RS-44 salellite from DNET
in North Dakola. We had a commaon looiprint with
westaern Europe for about 8 minutes. | was able to give
a new grid to several Eurepeans. including GBABI,
GOlQ, 2M3S0L, EB1AO, and F4BKY. ameng others.
By the time we arrived in Minneapolis on July 24,
Nancy and | hao activated 18 grid squares via satellite
from five differant states and three national parks
(Glacier, Badlands, and Theodore Roasavelt).

Final Thoughts
We leared some lessons on how to negotiate a vaca-
tion with ham radio. *Whereas my usual medus ope-

SpeTy Cralet is 018 of aine chelats bullt 2¢ the Craat Nerthem <alircad compary. Itis 078 of two Glacer Natioral Har< chazts that are
sl funztioring. [Mency Lvingeten, NENCY, photol
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Nancy, NENCY, worked sislions oo Ure AO97 salelte: lin
Spery Chalel at an elevalion of nearly 6,600 lpal, [Sear Kuledo,
RXBX, pmolo)

randi on a road g is to drive as far as | can each day
while stopoing only for gas, food, and photos. Scan's
modus operangi is to stop wherever he can find an
optimal spot to work every satellite that will pass over-
head.” Nancy opined, "Thankiully, mast of the time
this happened in areas that providad some seenic
respite from the rigars of driving, though far tao many
limes it included us becoming ‘eading grounds lor the
local mosquite and bitng [y population.”

It was clear that | overestimated the amount of time
and enargy would have for ham radio on this trip. |
did ot usa most af the gear I'd broughl. Doing a ham
radio rovea ig tremendous fun, bt | needed 1o focus on
cne aspect of radio rather than trying to do HF. 6
meters, and satellite on what was. at least for the first
half of the tnp. a vacation. | ended up focusing my
radio time on satellite operating; had | anticipated that
hefara we lefi, | could have saved packing around 30
pounds of gaar.

We both learned the importance ¢f balance when
going on vacations together. Il always want to bring
gear no matter where we go — the trick is to set
axpectations before you leave and be willing to com-
pramise. | saw a kel of amazing scenary ance | stop-
ped lo appreciale whara we weara. Nancy made nearly

B coniacts over several FM satallite passes, handing
oul new grids to aperators from British Columbia to
Mexico City while hiking in her faverite place. She also
broxe the 10-QS0 mark on a single FM satellite pass
for the first time, from EN24 in Minnesota. Both ¢f us
enjoyed our time while giving ground to the other per-
son's interests and needs,

We're already planning our next tip. It probably won't
be asintense as the Wild West Rove. but we'll have
just as much fun. Thanks for all the contacts!

Sewn Kutrkn, KXEK 56 reelce saish medis sod pable reli-
lizrrg cangullanl, A avid parlablie 57 and saledile oparaiar, he
was ihe cragice and c-azministraser of ARRLs 2018 Natonal
Fais 00 1ha & INPLTAL crogram. You 280 allew 1im on Fasmar
and Instagam 21 ¥ Seankinza,

For updstes to this article, VOT E

see the QST Feedback page IS o s article, cast your wor
at wwviarrl.org/feedback. www.arrionploover.piagque-pol
Feedback

min the November 2022 isaua's "Technical Correspon-
dence” column, the submission “GFCI Oparation” con-
laing o sorious salely issue. ILis slaled thal lhe GFCH will
wiork evan if the third wirs is not a grounding conductor. If
& three-wire device is plugoed into the autlet in the contest
described {that IS, a two-wire ac system), i1 vould be pos-
sibia for Iba reulral wirg o loal o the Fall 120 Y polsrlia
at tha medal case of the outlst in quasticn. The result can
be patentially lethal cue 1o insufficient limits to the cument
llowe, GET regrels this encr,

min tha December 2022 issue's “Celebrating Our Lagacy”
column, the first paragraph of *The Age-Old Antenna
Elforl” by Douy Hardie, WASYYY, conlains an incorrecl call
sign. In the santencs, "When my licenss amved. my call
3ign was WASYYY — a great call for CW' the call sign
Shoukl e WYEVYY,

min tha December 2022 issua's “2022 Fizld Day Sesults.”
the czption far the ahota as the tep dght of page &2 shoukl
read, “The Salurday-night sunsel vver the Greal Sall Lake
Cortast Club's, K74C, 3A Fie/d Day sde at the Uintz
Matinnal Forestin Utan. Mark Sichardacn, WeHPW,
phatol.*
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Nominate a Volunteer

YEAR of the
VOLUNTEERS

The nomination peroc is now cpen for several ARRL
annual awards. The awards honor members for excal-
lent servica in turlhering the assccialicn and amalear
radio threugh their volunteer afforts. ARBL Year of the
Velunteers is the ideal backdrop to recognize members
fram your radio club and community who go above and
beyord. Don't let them ga unnaticed! For more inforrma-
lion on each award. qualilicalicns. nominatien nstruc-
tions, anc sclection criteria, please visit www.arrl.org/
arrl-award-nominations,

Education Awards

Hirom Percy Maxim Memorial Award

Namead for the Founding President of ARRL, this award
goas 10 a licensaed radic amalaur under age 21 who has
made cxemplary contributions to amaltedr radio and the
lacal community. Nominees must ae current ARRL
memhbers. Nomination deadline: March 31, 2023.

ARRL Herb S. Brier Aword for

Instructors ond Teachers

Honorirg Herb S. Brier, WOAD (SK), ARRL spoasors
this award in conjuncticn with the Lake Counly Indiana
Amateur Radio Club 1o recognize the very bast in ama-
teur radio instruction and recruitment. The award goes
to a licensed radio amateur and ARRL memaer wha is
an ARAL-reqistared volurteer instrucior or ARRL-regis-
lared prolassional classrcom laacher. Nomination
deadline: March 15, 2023,

Technical Awards

ARRL Microwave Development Award

This award recognizes a radio amateur or group of
radio amateurs who contribute o tha development of
lhe amalsur radio microwave bands. Nemination
deadline: March 31, 2023.

Calling Nominees
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for 2023 ARRL Awards

Do you know someane worthy of an
award? These awards

normnabion deadlines.

nave LUzComing

ARRL Technical Service Award

This award recognzes a radio amateur or group

¢l radio amaleurs who provide amalaur radio lechnical
assistance or training te cthers. Nomination deadline:
March 31, 2023.

ARRL Technical Innovation Award

This award recognzes a radio amateur or group of
radio amataurs who dewalop and apply neaw technicz!
idaas or lechniquas in amateur radio. Nomination
deadline: March 31, 2023.

Public Relations Awards

ARRL Philip J. McGan Memorial

Sitver Antenna Award

Honoring Phil McGan, WAZMBQ (SK), this award
recognzes a radio amateur and ARRL member
whi has demonsirated lsadecship in succassiully
promating amataur radio (e the public. Nomination
deadline: March 31, 2023,

ARRL Bill Leonard Award

Honoring Bill Lecnard. W2SKE (SK), three annual
awards are given to professional journalists or joumal-
istic feams whosa cutstanding coverage highlights the
enjoyment, importance, anc public service conlroution
of the Amateur Racie Service. The awarg is given

in three media categanes; audio. visual, and print,
Nomination deadline: March 31, 2023.

Distinguished Service Award

Knight Distinguished Service Award

Honoring Joa T. Knight, WSPDY {SK). tha award recog-
nizes exceptional contributions by a Section KManager
ta the health and vitality of ARRL, Nomination dead-
line: March 31, 2023 {ior consideration during July
ARRL Board mesaling).

Know somenns warthy of an award? Vis: www.anl.orgfari-award-nomingtions to nominate them today?



Jzhr Ross. KDBIDU. kdBisj@arrl.na

Happenings

ARDC Awards Grant for

New Amateur Radio Station

Amateur Radio Digital Cermmunis
catinns (ARDC) has awarded a
516,485 grant {o lund a medern ama-
teur raclio station in the soch-ta-apen
Nusgaurn of Information Explesion
(MIE) in Huntsville, Alabama.

ARDC Communications Manager
Dan Romanchik, KBENU, saic the
amateur staton will be stat‘ed and
maintained by members of lozal
amaleur radio clubs, including the
Huntsville Amateur Radia Club
[HARC). who will install and cperala
the equipment ang serve as deoents

for the staticn. “Licensed amaleurs
can use the station 1o try aut new
modas and lschniquas wilkoul mak-
ing a majar financial commirment,
Specidlized tools and test equipment
vall be avallable 1o use on-s1e." said
Romanchi<.

Tha siafion will damonstrata tha con-
trast between medern digital lechnol-
oqy and historic pieces that can he
visiled in the mugeum's olbar axhibils.
The decision to feature both old and
raw = inlended o illusirale the accel-
erating evolution of amateur *adio.

Amateur Rodio Operators and the National Weather
Service Mark SKYWARN Alliance

Satrday, Decermocer 3, 2022, was
SKYWARN Recognition Day (SRD),
an gvenlt hal recognizes SKYWARN
volunteers for ther contribution to
public salely. SRD was obeorved by
saveral National Weather Service
(NWS) localions across tha US.
Amateur racko voluricers sct up tem-
norary oparations from forecasting
headquarlens 1o make conlacls wilh

SKYWARN evar: cozreinator Rizk Tete, KQEHNO
apararas fam ths Yerua Coorsy, Salifoma,
Sheills Ermecygency Operalions aik [Jell
Heinhsnd, AR choe

other stations, This demenstrated
their readiness to operata in amer-
gency condilions and acl as chsery-
ers far the NWS. Mere than 4,700
SKYWARN spollers parlicipalad in
SRD,

Mear Los Angeles, Calfornia, at the

NWS office locatad in Oxnard, volun-

teers sel up six statiors cn different
radio frequencies and opar-

aled throughout the day uncer

simulatan emargency condi-
licns. Several mermers ol lha
pubic visited the NWSE office
during tha axarcise.

ARRL Heacquarlars, partici-
patng as WXIAW, was acti-
vatac by ARRL Emergency
ranagement Assistant Ken
Bailey, KIFUG, durnng SRD.
VEXTAW was aclive cn 40

10 meters an S5R ard FT3,
whila moniloring kcal VHF
and UHF repeaters,

AR DC

AMATEUR RADIO DIGITAL COMMUNICATIONS

MIE Execulive Direclor Dr. Marcus
Rendickson said they expect ta apen
in spring 2023. and visitors will be
able to explore the bistory of commu-
nicaton, computing innavation, ard
how these technologias have shaped
cur madern way of life.

Radie amatcurs participating as
SKYWARN wolunt=ers assist the
NWS with real-time chservalions ol
achverse weather conditions that pose
an irmrninent threal Lo Ble and prop-
erty, Aleris may be macde for toma-
dogs. walerspouts. hail. blizzard con-
ditions, slect. streng winds, heavy
ranfall, fleoding, dust storms, dam-
age assessment, and other signilcant
anamalies. NWS personnel can utilize
inforrmation frorm ham radio operators
to issue alerts or assess threat levels
to areas that may ba affected by
abnormal conditions,

The 2022 NWS Spotter of the Year
Avizrd was given to Bryan Loper,
WXSCSE, of Atlanta, Texas. The
award noted that Loper is antive with
the arnalaur radio nelwork and
weather community within his regicn,
and he is always reliabla in providing
weather reports, Loper 1= alsoan
ARRL member.
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Dr. Ulrich Rehde, NTUL, Inducted into the Indian
National Academy of Engineering

The Irdian National
Acacemy of Engineer-
Ing (INAE) inducted Dr.
Ulrich Rohde, N1UL, as
a fellow curing ceamo-
nies held in December
2022. DOr. Rokde is only
tha third foraige fallow
alecied by tha INAE,
areceded by Dr, Jefirey
Winekand, whe won a
Nobel Prize in Physics,
and Or. Philia H. Knight.

Iry thesir furral announcernanl issuad
an November 18, 2022, the INAE
thanked Dr. Aohce for his *outstand-
Ing contributions 1o engircering and
dynamic lsadarship in [the] sngnesr-
ing domain, which have immensely
contnibuted [i0] the faster develop-

D Ulvich Roade. NTUC

The INAE was founded in
1987 and describes itself as
including "India’s most dis-
tinguished snginesrs, 8rgi-
neer-scientists, and technoi-
agisis covering the entire
gpectrum ol engineering
disciplines.”

Cr. Hohd has been an avid
arngleur radio operalor since
1956, holding saveral
ficenses in the US and Ger-
many. In 2215, he won first
place in the ARAL Intematicnal DX
Contest ir the Northern Naw Jersey
Section. He also operates as N1ULS
PN on s yachl, Ihe Dragonily, and
is Trugtes of tha Marco Islard Radio
Club, K5MI. ARRL Labaratory dMan-
ager Ed Hare, W1RFI, said,

Itis graat to sse Ulrich gat this award.
Hiz centriputions to technology have
been glkobalin scoos, and evan
thaugh his accomplishments have
clearhy baan professicra’, amataur
radic nas As0 played O rele in his
being & worid-class engineer. The
ARHAL Lab has apprecialed his e o
and suppart over [the] decades, and
W juin in olfena vur congratulations
for another important ac~evemen:,

ARRL recegniced D Ronde as the
2022 racipient of the Instituts of Elec-
trical and Electronics Eng neers
(IEEE) Photchics Seciety Engneering
Achienvernanl Award. The award is for
outstanding engineenng achievamerd
in the field of optaelectronic signal gen-
eralicn and optical measurement equip-
mert for next-generalicn inlsllioent

ment ol the country.”

Quarter Century Wireless Association
to Celebrate 75 Years

The Quartar Cantury Wirseless Asscciation (QCWA)
calebrated its 75th anrversary on December §, 2022,
Fourded i1 1927, QCWA's mission statement pramotes
“fmendship and cooperalion among Amateur Radio
[Wiraless) operators who wera licansed as such at least
a quarter of a century ago.”

Today. QCWA has 230 chaplers in the US, During the
arganization’s 75 years, it has accumulated nearly
40,000 memhers. The Cleveland, Chio, chapter was the
fisst chapter chartered In 1851, and it now has mare than
100 members.

Ta celebrate its 75th anniversary, the QCWA Special
Ewent Station, W2rAM, operated from 0001 UTC on
Dacember 3 to 2358 UTC on December 10. 2022. Only
QCWA members in the US and its temtories had the
apacrtunity 1o activate W2MM far this event,

QCWA is alzo hosting tha mambers-only Worked 7575
Members Contast fram December 5, 2022, through
Febnaany 18, 2023, The contest encaurages QCWA
membsars o contact & minimurm ol 75 QWA members
during the contast period. All contast ertrants will raceive
a sperial cerificate.
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optical networks. Dr. Rohde is an ARRL
Maxim Seciety and Li‘e Memhber.

Amateur Radlo Emergency Service
Members Support Nevada County

Office of Emergency Services

Ten Navada Ceunly Amateur Radio Emerpency Service®
(NC-ARES¥) rermiers were swom in as Nevads Counly
Offics of Emergency Services (NC-DES) Disssler Service
Worser Voluresrs dunng their Decsmuer 1. 2022, meeling
in Califorria.

Mevada Courdy Safsty OFicer ana Emengency Orerstions
Coordineter Lt Sesn Sczlas sdmnisiened the aath.
NC-ARES anz NC-OES signad = Memorandum of Under-
standirg in May o establish t~e cozcarstive ralstiorshiz

‘NC-ARES valurtess are anctrer local rescurce Nevada
Courty GES can ezl wpan to aupaort our communiy,” said
L1. Sames. NC-ARES Emergency Cooedinztor Peter Mazan,
NBERL, addez, *ARES members usa ther radio equprrent
and raning o convde rado communications s.ppor @2 kes
axendes cunng emergendes. inzluding havada County OES
ard the Arrerican Red Cross.”

NC ARES sgonsors 2 ree ecucatenal program 1o losal
reighborhionss called Neighoarhood Ragia Waleh, *In three
irperson meelings, heosehokss leam Ihe beselils of, and
Terar 1o use, hangheld Gereral Mobik: Radio Service [GARS)
r2ding 10 cenvnunicate durng emergency Slialens when
irfemel, phane, ard ¢el services become: uravailabke o fail,*
said NC-ARES GMES Progran Leader Wark Triclo, NSFYI



Dodge County Amateur
Radio Emergency
Service Receives Serve-
Nebraska Award

The Dodge Courty Amateur Radia
Emergency Servioa®™ (ARES* re-
calved the 2022 Digastor Volunicer
Award al the ServeMNebraska Step
Forvard Awards Luncneon an
Navember 4, 2022,

Presantad by Nebraska First Lady
Susanne Share, the award recon-
nizes Dagge County ARES for its
crilical role in respending Lo the 2019
fiooding in Fremont. MNebraska, and
the surrounding areas. Dadge County
ARES continuously ensurcs that the
Frament cermmunily is prapared for
amergency scenanos. Amatsur radio
aperamnt Steve Narans, WEBOWVNF,
was cited for his role in retrofiting a
county curmmunications trailer for use
ay first responcars.

The group compleled a disasler dril
with the MNebraska Army Natioral
Guard, Fremont Police, and Fremont
Fire Deparment. The r goal was to
deronsiraie how their services fin
among cther disastar response
effarts. Dedge County ARES mani-
tors weather conditions for the
Nalional Wealher Service, which
helps them issua savere weather
wamings for Dange County.

The group was nominated for the
award by Dedne County Emernency
Manager Tom Smith, and they were
saleciad for the award by Nebraska
Gowvernor Pata Ric<etis.

Ntk Fie Lady Sasarne Shooe pre
gariad the 2022 Cisaabar Vouriser Awsrd
W Stees Narens, WAAVNFE Wasley Payne

KEEWH . anc Wes Chisnan, KDIPGEY.
|Jave | Faoshius, WENRW photo|

Colonel Jerry Wellman,
W7SAR, Receives
Top Henors

Calone! Jerry Wellman, W7SAR,
lormer ARRL Ulah Seclion Emer-
gency Coordinator (SEC), was
recently named the National Volun-
teer Emergency Manager of the
Year — Lhe highasl honor gven Lo &
volurtesr amergency manager — by
the International Association of
Emergency Managers IAEM).

Wellman sarved as the Urah Wing
Civil Air Patrol commander from
Seplambar 2002 Lo May 2013, He
alsc sarved as tha emergency ser-
wices training officer for the Salt
Laxe Senor Sguadren, and he cur-
renlly serves as Ihe Phoenix Cadel
Squadron’s assistant officer for com-
municatan, education, and fraining.

At the awiard caremuory held on
Navember 14, 2022, Wellman was
cited for being “actve in enhancing
Nis own emergency managemenl
orofessional gavelcpment whils
relentlessly contributng to his com-
muniy.® Wellman taugnt ermengency
management communicalions
classes in ssverdl states, and addi-
fionally served as chair of tha
Kearns, Utah, Metro Towaship
Emergency Planning Commission.

Wellman was on the Utah State
Emergency Hesponse Team and
volurtesred for the state Emargancy
Operations Center. He alzo served
as an air operations cocrdingtor on
lhree search ard rescuo (SAR)
mIissions.

Wellman was heensed n 1972 and
hods an Amateur Exira-class li-
canse. He is an ARRL Life Member
ancl & Life Member of REACT Inter-
naciconal.

Youth on the Air Camp

2023 Application Period
Now Open
Applicatons are he Aj
being accoplog O *©'
for campers -
interested n >
attending Youth

un the Air

(YOTA) Camp
2023, Licensed
amateur racdio operalors ages 15 - 25
are aencouraged to apply online at
https:/youthonthesir.org. Radio
Amateurs of Canada (RAC) will be
the lccal host for te camp. 10
schedulad to take place July 16 - 21,
2023, at the Carletan University cem-
pus ir Oftawa, Ontario, Canada,

&

Dy

Applications will be accepted through
May 31, 2023, but for the best chance
at belng 2elected, apalications should
Le submitled by 2350 UTC oa Janu-
ary 15, 2023.

The agphcaban process is lice. How-
evaer, & S100 depuosit is required upon
acoentance. I a camper is unabla o
pay the deposit, they may be able ta
apply lor & scholarghip or waiver.
Trave' curirg camp events is pro-
vided,

Carnpers will be selected by the work-
ing qgroup and natifiad of thair sslec-
tian by February 1. To encourage
allendanoa Irom 2Cross the Amerl-
cas. allocalions for campers are baing
held apan for various areas of North,
Central, and South America. If coun-
lries do nol use thedr allacation, of
shoulo sermeaona within ar & ocation
decline aco=ptanca, thoes pasitions
will be filled from the remalning poo

of applicarts. As Lhis will ba an cngo-
ing process, not everyona will raceive
their notfication of acoaptance at the
same time, Preference will be given ta
lirsl-lime allendeas,

A YauTube video about the 2023
YOTA camp is now availaole at
https:/fyoutu.beV7nJnBQFxFO.
Far additinnal infarmation. contact
director@youthontheair.org.
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ARRL Delegates Attend |ARU

Region 2 General Assembly

An ARRL delegation led by Prasidant Rick Rodarick.
K5UR [Head of Delegation). and including Chief Execu-
thve Officer David Minster, NAZAA, attended the Inter-
national Amateur Radic Union (1ARU) Regicn 2 Genr-
eral Assembly. The 2022 mesatings concluded on
Fricay. November 4. ARRL Intematioral Affairs Vies
President Rod Stafford, WROD, also participated,
serving a5 the Arca B Direclor lor Regicn 2.

The mennial General Assembly is the formal decision-
making bocy of IAKU Hegion 2, which comprises the
Americas, and dalegales are the raprasentativas of
each memhber-society. The President of IARU Region 2
is Ramdn Santaya, XE1KK,

Tha maetings began on October 31, 2022, with five
virual evening sessions that each lasted approximately
3 hourz, The virual mectings were necessary because
ol COVIDAZ Lravel cuncems.

Al the meetings, the deegates reviewed ¢chal enges to
amalaeur radio, debaled propceals Irom member-sociel-
ies, and racewved reports from coordinalors and elactad
valuntaers. A selection will also be made for the host
society of the next General Assembly in 2025, INAU
Region 2 Secrelary George Gorsline, YEIY VWKBHI.
statad,

Having a virtual conference has allosed many of
our seciebas wilh limiled means Lo parlicipals in
tha fiennial govemancs procass of IARU Region 2
for the first time. Twenty-six membar-scciatias are
represented with 117 registered attendees from
aCIess Hegion 2, as well as rearesenialives from
Raygion 1 (Eurcpes. Alrica, Iha Niddle Easl, and
Northam Asia), [Region] 3 {Asia-Pacific), and the
IARU Offizars. The [reports from the] Wednesday
evening committee were especally well received
and stimulated much discussion. A ull summary
will ba publishad aller the Genaral Assambly,
including videos of each Plenary sassion.

The IARU is he werkdwide lederalion of national ama
taur radio organizations. ARRL is a mamber-society
and IARL) International Secratanat, partcipating in
matters that promote and pratect the interests of the
Amaleur Radio Service workdwide.
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Section Manager Nomination Notice

To all ARRL members in Mangand-CC, Nevada, Mew Hamp-
shire, Northern New Jersey. Rrede [sland, San Joaguin
Valley, Litah, and West Texas. You are rereby solicited for
naminaling pelitions pursuant o an declion for Scclion
Manager (SM). Incumbsanta z7e Isted on page 96 of thia
5506

Tn be valld, a patition miust contaln the slgnatures of flve o
mere ful ARRL mamzers residing in tra Sactions concemed.
It Is 2evizable to have a few mare tan five slgnatures on
each pettion. Asample nominaten form s available on the
ARR L website 31 www.arrl.org/sectlon-terms-nomination-
information. Nermnating paliions may be made by facsimile
or electenic transmizsian of inages, provided that upon
revuesl by e Field Servicss Manager. e orginal doos-
ments are recsived by the rranager wihin 7 days of the
resuesl IUis aoeplasie o seonil signalures (hal have been
zant via e-mail or mail under the following guidelines: The
pelilion copes musl be made fom e onginal forn suopdicd
by ARRL or downlozaed from the ARRL wazaite. The form
must be exacly e same on bolh sices e, auloicgraphi-
cal infarmation shculd appear exactly the same on all cop-
i), Al formisieopies must be submiled ogeiher,

Candidastes may use any of the available electonic signature
plafforrs swch as DecuSign, HelloSign. and Signed POF.
Candidztes who uss an electranic signature platiaom to

be nominaled, as destribes above, do nol have Lo send

in orianal saper copies of the nommaticg documents. The
packel Pralis senl lo ARRL Heascuarers nusl B¢ com-
pl=te. Multiple fies ar emails for = single petitica will not be
acoeples,

We susgest the fallowing format:

(P'sce and Date)

Field Services Wanager, ARRL

225 Main St

Newington. CT 06111

e, the underslgnad full members of the ARRI
Saction of tre Divisicn, hersty nominats as

candidate for Section Manager of ths Sectlon for the next
2-year termn of offica.

[Sgnature Cal Sk ity 2P 1

Ary cancidate far the office of Secbon Mansger mus: be

a resident of the Secben. an Analeur Racic lcensee of
Tecnican clazs or higher. and a full member of the League
for a conlinuous lenn of al keasl 2 years immedialely pre-
cading recaipt of 3 nominzting petiten. Petibens must ke
reseived al Headguarlers by & PR Easlem Timne on Maich
10, 2023. If rrara than one memoer i3 namnatsd in a single
Seclion, bakcus will be mailed from Heseguarlers no laler
than Apnl 3, 2023, to “ull mamzers of racord a8 of March 10,
2023, weich is he closing date for nominations. Relurms wil
b countsd May 19, 2023, Section Waragers elected as a
result of thes above pracedurs wil 1ake office July 1, 2023,

If anby cne valid petiban s recsived from & Secton. that nom-
inee shall be decared clecied without oppositicn Tor a 2-year
term bacinning Joy 1. 2023, i ne petitions are received fom
a Sedion by (he specilied desing dale, such Scclion wil

be rezalicitzd in the Juby 'issue of QST. A Saction Manager
ehecled through he resclictation wil serve 2 lenm of 18
manths. 4 S=ction Mansger vacancy ocouring Setwaean
eleclions is lilkse through appontment by (he Field Services
Managsr. — Mike Waltars. WEZY, Fisld Senvices Managsr
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Notes from a Catastrophe:
Hurricane lan

On September 28, Hurricane Ian
made landfall near Fort Myers,
Flerkla, as a Calegory 4 slorm. Aller
crossing over tha Florida peninsula,
where it had weakened ta a trapical
storm. i1 strengthened again to 3 Cat-
agory 1 hurricane, ard made a sec-
ard landfall near Gecrgatown, South
Caralina. lan was the deadliest hur-
ricane te hit Flerida since 1833,

One of the most affected areas was
the ARRL West Centra’ Flonda Sec-
lion, where Chiisting Ducz, K4KJN,
sarvas as Secton Emergency Coor-
dinatar (SEC). After tha hurricane,
Duez conducted a Secticn Amateur
Radic Emergency Service® (ARES)
hotwash with allendees — county
ECsa ard nthers — presanting grip-
oing reports of cntical probiems and
how thay solvad Ibem wilh valor,
determination. and comman sense.
Here are the highlights and discus-
sn of her reaort:

Duweain Hunt, W&, called Hurri-
cane lan the event of 3 Iifetime —
ane he never wants o repeal. Hunl
oparated from his home emergency
station, where mare than 25 inches
af rain fell. A shelter in Charatte nad
2 inches o rising waler, so ARES
aperators got on top of tablas to keap
cammunications going. Anather shel-
ter aperator couldn't transmit from
inside the buildirg. =0 he rained the
sheler manager on the radio’s cper-
ation 50 he could go outside for
antenna maintenance. Anather shel-
ter fostils reof and had e ba avacu-
atad. Hunt's conclusion: Shettars
must be stafied by operators who
<an think ar their fect. Drills and
axgreisas alone cannot raplacs crit-

cal thinking dunng real events like
Humcane lan.

A Report from the

Sarasota Agricultural
Response Group

Chucs Joanston, W4CWJ, heads the
Sarasola Ayricullural Response
Group {SARG) net, and reportad that
prior 1o Humicane lan, SARG ran twe
cxtensive dills that prepansd mem-
bers for carn breaks and flooding.
Counties on the east sida of tha |75
comdor are rural and have large
herds of horses and ¢atlle. as meat
and dairy are hugs indusinas in the
ragian. SARG choss Next Genera-
tion Digital Narrovbane (NXDN)
rago cquipment because it works
veall in fringe araas. Operalors alse
used NXDN squipment to connect
Sarasota and Charlotie counties

v lhoul lying up olher repealerss, and
o notify the sheriff and assist with
clearing a blocken roachvay that
wiould later be apen only ta emer-
goney vehicles. Aller e slorm, thoy
worked with the state to servics a
three-county area and sat up re-
source staging.

In Myakka City. mare than 730 head
of catle were lost cue ta flooding,
SARG helped wilh six animal emer-
qgencies, frve human walfare checks
and rescues, end six road closures.
They also warked with Sarasota
ARES lo eslablish communicalion
betwesan tha North Port Emergancy
Operatians Center (ECC) and the
Sarasota ECC, When electricity and
the P25 link wenl down, thene was no
vizy to communicate without radio
amateurs. A dam areach flocded
about 40 homes, and water quickly
rose up Lo windowsilis inthe Hidden

ARRL EC T Hardes Coury ARES Carrell
Dzws KISWX ooeataes from the Hardes
Cuunly EQC rizlin raom 3 Fas sefore |Hur
rcana 1sn made lsndisl in Crarktie County.
[Damrl Davis, KTAWX. thove)

River area. SARG vperalors re-
sponded to & local church and sat
up a communications point there,
where they issucd situation rcports
ISITREPs) on road condilions lo
assist thoes bringing supplies and
aid into disaster areas.

Sarasota EC Gary Wells, WBIAYD,
said Narth Part was without commu-
nicatanr, Intemet, and waier. Dispatch
was handlad from a rmotor home cal-
side city hall, with messages running
fram Wells” car thraugh a linked re-
peater system. Rising water cased
megor readvays. Sarasola has no
radic room at the EQC, so cperators
swiftly se1 up in the lobby anc used
runners to hardle messages 1o anc
frorm the staff for 3 days.

Charatte County EC Tom Chance,
KAXV, reportad thal three shellors
wera sat up. and two of tham lost
their raof. One shelter with dialysis
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palients had 1o be evacualed. Four of seven communications lowers
wara down. and P25 was disablad. Two repeaters suffered major dam-
ane, and operators maved to backup systems. Tha NXDN radios and
orotoco! gave clear, cependable communications,

Paul Toth, NBAX, worked with the National Oceanic and Atmaspheric
Adrministzation {NOAA) 1o transmit invaluable houry weather briefings ta
the EOC and over the NI4CE repealer system. SARG communicaled
SITREPs on cut-off rural areas using radio amaleurs o support smer-
qency warkers in east Saraseta and rural areas of Charlotte. Sarasota,
and DeSoto counties,

Bob Meyar, WAENZI. in Highlands County. wias tha special naeds shel-
ter aperator. He caerated from a hot spat in his car. The generater failec
atthe LOC, and intermat accoss was losl, 30 staff were evacuated o the
Health Department for internst accass. Some staff ramainec, along with
Larry Hughes, WALEH, and caunty EC Randy Payne, KAEZM, wha
stayed to keen ARES on the air with commercial power,

Hillsbarough County had 28 active amataur radic cperatars and opened
four special needs shelters. One major proalem they noted was that the
school server was boused in a llocd zone, which was closed or salety
reascns. Tha shelters had only amatsur radio communication. The loca-
tion of an ambulancs was identified to transport an infant in &n incubator
to St. Joseph's Children's Hospital,

Commentary and Praise

Gordon Gibhy, KX47, a leacing practitioner and educator in amateur
radio data syslems for emergency management, saxd. “[SAHRG usco] a
non-gropriatary type of data encoding that handles voice and data well,
denveloped hy a cauple of companias warking together” Gibby said that
NXDN outperforms analog FIM in veak-signal responses.

He lauded the operators:

The hams showad Agenuily and abiily 10 quicy rearrange and
repalr busled syslems; ey hod oracliced ks af mes, AS yau can see
in lhese exarnpies, operalors can end v having 1o be mech more re-
alve in meeling communicalion syslem neces —— oograling Trom 2
lobby, repaining rocilop antennas, and cross-barding throwgh & vehicke
Lo connect lwa cferent authoertlics whe hae lest all communicalions,

Qur currenl lechnicwes (weak signa dalia, voice, Winlir ameng
otherst ano ust thal: current lechriques, We hase Lied 1o use e besl-
in-class ard the most epen, avasable, cheapesl, wdesoread. ard casgily
adonled syslerms — Lhey can change! Thal's why celling our lulks high
on e learning curve is imporian., The c*no:gunw operaless skicin
MaNagrg iSsues associaled wilh coax, balleries. gala. compulers, ele.,
is imperlanl, oo,

Duaz also praised the amateur radio responss teams, saying, | am very
nroud of, and thankful far, all whe trained ard prepared through pravicus
caurses and exercises. and then for their herculean lan response and
recovery ellorls.” She continusd on Lo say, Il cave hem invaluable
axpanancs, which halpad all of us facs the avents as they unfolded.”
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Rurs Hewy, K2UA, 2 safianlnel

2022 ARRL 10 GHz and Up
Contest Results

This year's ARRL 10 GHz anc i Up Contest weekends
took place August 20 - 21 ana September 17 — 18, 2022,
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Full Results Online

You can read the full rasuis of the
contest online at http://contests.
arrl.org. You'll find datailad analysis
and mora pay-by-play. slong

wih the full line scores. Improve

: During lhe 2022 ARRL 10 CHZ anz Uz Conlesl, Srad Fuler, WSS, cparaled bevesen lhun-

your resuits by sludying your lag- demorms from Msicianresd ard square EMUZ wih Jsmes Mcdasters, KSR, Jamy

checking report, toc. Sarver, AISCAMN. ane: Keill Berglusd, WESZDP. Togelher, they vene stle o nc-.arly oubile
tersoire tfram @styear |[Erad Fuller, WSS, pholo)
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2022 ARRL 222 MHz and Up
Distance Contest Results

This year's ARRL 222 MHz and Up Distance Conles!
was held August 6 -7, 2022.
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Volunteers On the Air

By the tme you get this, the 2023
ARHL Volunteers On the Al {VOTA)
state activations and volunteer stafion
oparalions will be off o a brisk starl.

To follew slale aclvabon cales and
related activities, visit https:/fvota.
arrl.ocrg

Event Highlights

Earn points for contacting \W1AW
portable statons. Each state will

be activated tvice. Weeks will begin
an a Wednascay and end on a Tues-
day. Some weeks are disolaved as
aff weaks o aveid other major oper-
ating events, The schedule of when
which staies will be activaied is

pastad on the dashboard. It will ba
updaled as changes/additions occur.
See the Points Table af https:/ivota.
arr.org lor the full list ¢f pomls.

ARRL voluntaers or memoers can oe
contacted on the air, ARRL Officers,
Diraclors, Seclion Managers (ard
their apoointees), staff. and even
mambaears domesiically {and DX} can
be contacted for poants.

Thase wha jein i on this year-long
VOTA activity are encouraged to
participate in, and upload their logs
t0, ARRL's Laghoaok of the Worlkd
{LOTW). To join LoTW. vigi! https:/
lotw.arrl.org/lotw-help/getting-
started/. Uploads fo LoT\W by WAV

VOLUNTEERS
ETECTEN 2023

ponable stations anc by the volun-
teers will feed 1ba points scoring
sysiem.

Dashboard featurcs for the leader-
toard and cenificaes will he enahled
as e event evolvas, Chack thea
VOTA web page for updates (Mtps:/
vota.anrl.org).

We will prasent monthly updales in
QST. We would love ta hear your
stories and see your pholas.

New Books

Heathkit: A Guide to the Amateur Radio Producis

Chuck Penson, WA7ZZE
Rewaw fy Chin Lohman, ML

Heattial: A Guilde fo the Amater
Haait Fracducts (TR Faditlon; contains
ot mere than the anticipaled “wer-
1ory of cverylhing tha Heath Company
cver praduced. It's packea full af ama-
teur radio history,

| purchasad Chuck Penson's, WATZZE.
katest Haathkit book to learm more
about my collecton of these iconc
radios, and | quickly bacams a fan of
his sasy-1o-read writng style.

There ia no shartage of entertaining
and unexpected facts in the history
zection. For example. the first Heathkit
was an amplane. not a radic, and after
vears of aslling ailpiana parta. the first
Heazth Campany amateur radia kit was
2 QAP n. shown in tae January 1948
izaue of Maaio News.

| aleo learred thal U Movice cliss
lcense was created in 1251, and the
axpeclalion of more licensed radic
amalewrs ked o Healh's inreduction of
lhe AT ransmitler. There are also
mentions of other havn radie eleckonics
companies ard Lheirimpact on e evo-
fulion el arnaleur radio arxd, lhus, on the

Heath Company as well, For instarce,
the Colirg Hadia Company's intraduc-
tian of 1he tirst mnbde kansceiver -
1957 broke the mokl of the transmitter-
receiver maiching sets, Yaesu's nino-
cuclion af the FT-104 10 1968 was tha
first “suitease racko,” which was sinniri-
cant in s inclusion at a built-in nower
SUBPY,

Penson covars how the Heath Com-
pany helped pionaer the sarly days of
homa computers with its ralsasa of
the Heathkit HB compuder in 1977 —
the same year as the intreduction of
RadioShack TRS-80 and Appks micro-
computers. Youll nave to read the beok
to find othar intriguing geld nugasts,
includng howe Rocikwell Intarnatonal’s
purchass of Collins indracily led to the
first Heathkit solid-state radio.

Far Heathkit punsts, the ook takes the
reader behind the scenes of what it was
like ta wark for Howard Anthany. With
criotatinns from retired Hesth employ-
ees, the book explains that engineers
were slimwved o take proiahypes home
ta encourane innevstion, 2nd in the
early years, enginesrs — not manage-
ment — led tha company’s marketing
arvl product decisions. By 1963 more

than 50 hams hald positions within the
Haath Compary.

Penson dellvers a full view of Heath's
demise. Competticn wih Kanwane,
Yaese, and loom lead to an unfortunate
campatisan Hahveen other companies
that dellverad affardabie, compiete
radics, rather than a “hax full of head-
aches.” The Heathy Compary was sold
to Zenith in July 1979

IF you're a fan of history and Heathkits,
this bock is wall worth the read. You'll
learr: more thar a lew intaresting facts.
The book is available at https:/f
wa7zze.com/amateur-radio fur
524.95 plus $5 shippirg.
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Mike Yiomars, WEIYV, mwaltesiizmrl.arp

Club Station

Keeping Members Active through
Creative Club Events

Whan it comes to argamizing fun club avaniz froughout
the pear 1o e members active and engaged. the San
Francisco Radio Club (SFRC) has maors than & century
of experiencea, In this manth's column, SFRC Vice Presi-
dant Jeff Curry, KKEJZ, sharas how their club sucoass-
fully tackles this chiallenge each year.

Having been in operation since 1916, the SFRC has
waathered many storms, bul has always fcund success in
maintzining the interest and participation of & sizeanle
mempership. Allhough many amaleur radic cperalorsin
remote lozations use the'r radio gear ta connect with
athers, ado cubs heo arovide an organized erviran-
ment for an axcnange of deas in a group saetling.

Part of being a successful club maars you must be able
o adapt with the times, During COVID-1%, the SFRC

was facad with finding differant ways 1o kesp members
engaged thraugh ciub events, We founa that Liilizing
award programs, such as Parks un the A< {POTA). Sum-
mits an the Air (SOTA), the US Islands Awards Program
(USI1). and Boals un the Air (BOTA), as lba rarnawork lur
these new cluh events helped orovice some addtional
credibility, as well s a Lit ol compaliliverass via point
scoring far membars who anjoy that aspect of Aam radio.

Resourceful On-Air Events

It vezs shortly after the suspension af the 2020 ARRL
Fiald Day that seema of the SFRC members bagan to
wark an ideas to continue maximizing membership par-
licipation while abuding by the COVID-12 reslriclions

out in place in Sar Francisen. The first event we came
up with was lhe Angsl Island On-lhea-Air Trilecla, as
descrhed in the August 2022 issue of QST. For this
avent, threg eams of three or 1oudr operalors were assen:
nled 1o traval to Angal Island in San Francisco Bay and
amultanccusty activate it for SOTA. PCTA, and USI. All
voluntears furnished their own gaar. paid their csn ferry
fees, and agreed to abkle by the soclal distancing and
masking raguiremeants set forth by the Calfornia State
Par«s svstem and the ferry operators, it was a multi-band
and rmulti-mode event, allewing our club’s Technician-
Class operatars 1o participate, and even gel some HF
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Jeff Curme, KKGLIZ . seireatas Maunt Dandson (OWVENC-427)
Garing the 8F3C 2022 SriulSCTAevenl [San Miancisco
Redio Lb, proto)

experienca under taeir belts by workirg with General and
Amaleur Extra oocralors.

We acquired a special event call sign (WSP), as well as
avani QSL cards. Although ve wera restrictad in the
numoer of team members we could bring 1o the island,
club membership was encouraged to contact the Angsl
Island teams and recewe a QSL card. For seme SFRC
mermbers (aspecially tha Tachnicians). the Q5L card from
this event was the first cne they ever received, The event
was quite successiul in angaging club rmambarship, as
well as ather cperators worldvide. It's become an annual
avan! lor the club, with marmbaers rying Lo resecsa a leam
slat months n adwvance.

Aftar the sunness of the Angel Island On-tae-Air Trifects,
the SFRC deaded o create anather. similar event, in
2021. As COVID-19 rastrictions loosaned. SFRC mem-
oers were able 1 get back to supporting marazhons and
fisle events. although they now did so as individual opara-
tors fromm locations throughaut the ity These exercises
pronided the inspiration for our 2021 Parks-Puolyiecia
event, where 10 registered POTA sites from arcund the
San Francisce Bay Arsa wera aclhvaled simultansoushy



oy teams or individuals. Similar to the Angel island evenl,
twas a multi-band, multi-macde 2vent to maximize parfici-
palicn at the siles and rom member lecatons.

June 2021 also saw ancther navel SFRC aven: — BOTA
— which gamered a high =vel of club paricipatior. The
BOTA inaugural eventwas featured in the September
2022 issue of QST and showeased one muli-band, multi-
made team under sail in San Francisco Bay being chased
an the air by SFRC members ard Bay Area oparaiors.

Iy spring 2022, a lourlh innevalive SFRC concepl vas pul
inta actian: the Simul-SOTA. For this event, small teams
and individual operalors simullanaousy aclivalad ning
reqisterad SOTA sites around the Bay Area. Like the
Par«s-Polylecia, this event allowed the aclivators, and
SFRC members who had decided to act as chasers, 1o
rack up some on-air points. while keeping the clu active
an the air.

Planning and Organization

These types of activities are no: difficult ta arcanize, nor
are they expensive. Yel, ey enable a club's membership
to paricipate on a large scale, whether as an event site
aperaior with porlabie gear or as a chaser working from
their home shack. Thase participatory events put 8 micro-
ohone In your membership's hanos for some club activity
throughout the year, rathes than wait ng for ARRL Field
Day. Mot all events have to be large — minlature events
likes thexsa can also build a sanss of cormmanity, while
educating and encauraging these wha are neaw ta ama-
teur radio. The portable nature of the events alzo allows
partczpants to sharpen their emercency communications
skills,

Planning and organization are kay 10 making sure hass
avanis achisve their goals in a safe, tmely, and efficient
marner. The SFRC began using Slack (a messaging app
that connects peop's foin‘fnrmatian) in 2016, and it soon
oecame the club's main form of intemal communications.
All of the ahove-mentioned evenis were planrad using a
warkspace within the Slack app, by seting up a specific
channe! far gach event to provide information such as
maps, sie lecations, operatar lists, and the operating
plan. The information rsaguired ‘or thess events is similar
to that of ARRL Fele Day, We used our general informa-
tion Slack channal lo diract inferasted partias (o the avanl
channe! and to call for operators,

Slack has proven itsalf ivaluable in arganizing club
avents and keeping lhe membership mlormed in real
time, while expanding the SFRC's reach well heyond our
Immediate memiership. We have even apaned up our
Slack waorkspace for usa by otbar Bay Area radio clubs
and communicaticns organizations. In addiion 1o the

SFRC's membership ol mere lhan 100 peeole., wa've also
inviter individual aperators from nutside the club to jain,
and we now have mese lhan BOD US and intematonal
participants on our varicus Slack channels. Radio clubs
can achiove the 2ame level of outreach and internal orga-
nizaticn with cther massaqing platforms as wed, and
we've found such platforms to be mare cfieciive toals
than the passive formats of emal’ Basts or website up-
dates. These platiorms alsa allow clubs ta nest numer-
aus special intares: channels on & broad range of radio-
related topics,

Keep Your Club Moving Forward

Our overall goal In organizing these varous events anc in
axpanding our outreach is to keep SFRC membership as
engaged as possole in all aspects of amateur rac o
worldwida, no matier what challerges we faca.

All radic clubs should consider organizing their own
multi-made events throughout the year and saliciting
ideas for thess events from theis membership. This wall
keep radio clubs maving farvard, while attracting a rew
sal of operalers 1o becoms parl of amaleur radio expan-
sian. The SFRC was founded cver a century ano, hut it is
Slaying ahead ol the curve through innovaldion Duill on
tradition. Far mose details an organizing events, visi
www.sfarc.orgy.

Write for "Club Station™

QET's "Club Staten’ colunn is a designated space for clubs to
chars spcfic and practical Ideas skout what nas cortrizutad to
thelr succass, inthe hops thet the Intormation w11 help other
tdubs geevar o Urive, Vis. www.arrl.orglgst-club-station-
guidalines-and-profile-form for mnre: nferrmatian, includng
avthor quigslings ard 3 Cub Profils Form ftris form iz requirad in
orcer fer "Club Station” submissions 1o be conalizned complete).

ARRL Special Service Clubs
ARRL oifers the Seacial Servics Club
ISSC) pragram for clubs this demron
st that hay'rs warking ko reproee e
analeur rasdio corursily by compleling
spacial prajscls Falding leense cassas
And waacking el kxcal gesaps or cuenis,
amang alhes acivilies, Visil www.arel.orgissc-application
o reargs alarmaticon abaul Qs progran. Balow is a lisl

ol new ard renewirg S80S as of Novermbe 30, 2022,

Mo S8Cs
Leuigsiana el Racia Gk, KCSDAR

West Vioroe, LA

Sculh Wes! lcahn ARC, K78W Narmps, 1D
Paoviewyig S80s
Top of Parsandle ART, KEPH Raaker, TX

Kitaap Counly ARG, KGTZ
Reelfanl ARG, K4AFT

Slwrciale, WA
Unienr Cily, TN
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Saove Goadzarie, KSAT, sgaadparme@arrl.nmt

Ham Media Playlist

KM4ACK — Videos through
an EmComm Lens

If you as«ed a room full of amalaur
radia pperalors why Lhay dacided Lo
geal eensed, rmast would indicale they
had 2n intaras? in starting 2 new
hobby. A few woukl say they did it to
make someone else —such as a
father, a teacher, etc. — proud of
them. Jason Cleham. KMAACK, has a
different reason. Jason would say he
did it as a necessity.

A Focus on Emergency
Communications

Jasan'’s YouTube channel is tited
simply KM4ACK, While many HarriTu-
bers cover a broad range of topics on
their channels, Jason tends to be
much more focused — specifically on
emergency communications (EmCommy. He does
reviews, Parks on the Air® (POTA) activations. ¢te.,
but he usually keoks at everything through the lens of
an EmComm agplication.

Jasaon realized {har amateur radio was a cnitical taol ta
have in nis teolbox after a devasting EF-£ tornade
ripped through his hometown of Murfreeshoro, Ten-
nessee, on April 10, 2008, The Good Friday Tornado
Outbreak devastated the southeast and damaged the
communications infrastructure. The tomado ripged a
23-mila path threugh tha area. Phone. inlarnal, and
powear servicas wara all down, From a comrmunica-
tians standpaoint, Jason was dead in the walar.

That started his mission to become better prepared for
such situations. He made basic home preparations
and started developing a communications plan. Even-
tually, that planning process took on a life of its cwn.
He shares many of Lha skills and lessons he leamad.
and continues to lgam, on his YouTube channel. Alear
struggling to find good information an using Pat Win-
link, he finaily figured out how fo implement it, and
realized athers might benedit from videa tuiorials,
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Rirming digoy opresbans in e Seld, See lhe KAWACK videc lllesd "POTA Fuil £
3924 | Porable Rara Chalengs Apel 20217 foe rocre informeabian (https:itinyurd.com!
kmdack-pola). [Jagon Ceham, KMAACK, 2holo)

YouTube Channel Details

KM4ACK has grown to more than 21,000 subscribers,
Jasen's purpese for creating YeuTube content has
ahvays been to help other amateur radio cocrators
lcarn more about digital medes and portable opera-
tions. For portabla operations, Jason has vidaos
galailing a varaly of modes of communication. For
examgla, in "APRS Digipeater Tesl,” Jason discussas
the useafulness of handheld radios and APRS digipe-
aters for safety on a camping irip (https:/ftinyurl.
com/kmdack-aprs).

Jasen quickly devaloped an interest in the Raspoerry
Pi computer. He devaloped a scripl for the Raspbarry
Filhal ha dubbad “Build-a-Pi." which includes a ool-
lection of amataur radio soflwara. Jasons video tulo-
rials showe hams how o get thair Raspberry Piup and
ninaing,

Perhaps you are just getting started with Raspberry Pi
compulers. Nat o worry! Jason has a videe 1o halp

gal you slarled. “Raspberry Pi Ham Radio | Where 10
Slarl” can be lound 2l hitps:ftinyurl.com/kmdack-pi.



Here, Jason steps viewers through the
beginnings of setting up a new Rasp-
benry Pi.

His videos loak at things broadly as well
as provide thoraugh walkthraughs of
2ach step in the process. Jason gives
practical advice abeut equipment choices
ang issues users might encounter, along
with pessitle sciutions.

If you ara in the market for new gear for
the field, several KMAACK videas pro-
vide honest reviews of portable equip-
ment. ranging from LiFePC4 batteries
(https:/tinyurl.com/kmdack-miady) to
backpacks (Mtps:/ftinyurl.com/
km4dack-backpack). You arc bound to
find good Infermaticn to help you decide
whal gaar would work bas! for your
needs.

Portable Operating
and Other Activities
Jasar enjoys portable operations, and he nes ta get
out and operate in that fashion at least monthiy. He
encourages his viewers to do the same so they stay in
oractice. Part of operating poriable means that some-
times we don't have access 1o the inteme: or other
means of communication. Jason discusses ways 1o
slay in louch wilth athars, and he demonstrales a
varaly of ways lo ba aware ol waalher candilians whila
in the fiald. These mathads range from the very basic
for newcomers, to using tcals such as APRS or those
included in his Build-a-Pi script for hams who feel more
adventurous,

Wae can never know for sure what the waather may be
an an axlended ouling, 50 iLis best o have a way lo
kaep tabs on Mother Nature. In his vidzo tiled “OFf
grid Weather | Ham radio” (https:/ftinyurl.com/
kmdack-weather), Jason provides his viewers with 8
relatively simple way o do just that, Maybe you are
looking for more ways to use APRS to get your
weather informatien. In that case. you will want to
check out APRS Ham Radio Weather WXBOT &
WXYO (haps:/ftinyurl.com/kmdack-aprswx). Thesc
ara just a couple examples of ways to stay safe and
be prapared lor your porlable oparalions.

Jasor’s channel has numerous videos of POTA actva-
tions and other operating activities, such as ARRL
Field Day. With videcs ranging from activities in the
heat ¢f the summer. 10 snowy days in the weods,
Jason regulary practices wnat he preaches. In addi-

'Wording Z-meler sinpex oo s moenbainlog curing an e S See e
KMAACK vdeo liled *494 %les an 2M Simpex | El Log Pencdic® lar mare ir'ae-
mation (https:tinyur.com/kmdack-snow). [Jason Dleram. KMAACK, phiia)

tion to actual coerations, Jason discusses the various
tools that might be needed 10 be successful. Whether
you are looking for advice on backpacks, batteries,
solar power, or just general tips and tricks to maxe your
outing tne best it can oe, KM4ACK likely nas a video
that covars It for you.

An Interactive and

Responsive HamTuber

Jason is respansive fo the needs and wants of his
viewers, He often creates videcs based on requests
made in the comments section of previous videos,
Viewers regularly ask questions, and whenever pos-
sible, Jasen takes the time to answer them,

It you are lookirg for infermation that contribules
micedy to your EmCamm and portable operations,
KMAACK might be the channel far you. You can find it
at www.youtube.com/kmdack,

Strays

Looking for Navy Cryptologists

Jim, KJT, is attempting 1o lacate farmer or cument Navy
cryplologists. The Graat Lakes Chapler of the Naval Cryp-
talegic Veterans Association will be hosting the Assccia-
tion's 44th annua’ reunicn in Milwaukee, Wisconsn, June
13 =18, 2023, and he vould ke to locate as many alumni
— many of whom ara radio amaieurs — as possible.
Email Jim at k9jt@videoterm.com.
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How’s DX?

2023 Bouvet Island DXpedition

I this monith’s calimn, Quest author
Mike Crommover, ABSEDR, doscribes
e rigovous Bafiind-the-scenas orep-
araghon for e 3Y00 eam’s DXpaditon
o Bouvet (sland

In January 2023. 12 amateur radio
aperamnes and four crew members will
start the trek toward the second mest-
wanted OXCC anlily. Localsd more
than 2,200 miles east of the Falkand
Islands, roughly 1,100 miles north of
Artarclica, and akoul 1,800 miles
southwest of Cape Tewn, Bouvet
Island is one of tha mast remote
izands in the world. Given Bauvet's
remolencss. the reacherous seas
surrounding it, and its fraguent
storms, it is no surprise that the island
helds secand place on the st The
leam has been planning Lhe Lip lor
wall over 2 years. Tha co-leacars are
Ken, LAVGIA; Rune, LAYTHA, and
Ereznn, LB1QL

Setup and Understanding
the Challenges

Unlike marny DXCC antitas, Bouvel's
ranty has nothing ta do with the dis-
apporoval of a park official, or a restric-
live government. The challenge is
smply dus 1o itz place on the map
and the logistics of getting there. Quer
recent years, the ciricumstances
around Boeuvel have kepl prior DX pe-
ditionars from reaching their activa-
fion goals. The 3YG.J team has clasely
sfudied past efferts. and we have
found thal ewer with solid planning,
ncthing on Bouvet is guarantesd.

As such, YRS crganizing has baen
less about radio and mora akout
ather potential chatanges, bath alonn
the way and at the destination, Flan-
ning ler eight SSBCWERTTY slalions
and four FT8 staticns al! out of one
tent is compiax. In Apnt 2022, the
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team met at the contast statan LNEW
to focus on station setup. For 3 cays,
we pul togather antennas, tents, and
the mast befora getting on tha air.
Hours were spent mearely cut-
ting the guy ropes for the
mast. Following this exer-
cige, we testad and
lzheled every piece of
equioment — we found
soma issues with the
raw equipmeant, whicn
vie had to replace,

Tha vessal that will take us
ta Bouvet is the Marame, a 101-

fool accan keteh thal spends her
surnmers in the Arclic and Antarciic
regions. One of the team members.
Peter Madej, is a professional expedi-
licrier who has spent decades sup-
porlirg remote trips like 3Y2J. He
helpad find the Marama ard has
been imvalved in mutiple inspections,
making sure thal every shipping bar
ral well fit. He assistad in lcaging the
wieight. contants, ard placement of
each barrel ta guarantee 1hat she will
b oroperly loaded.

The remaining ‘ag stics for this thp
could fill a beok; medical prepara
ticns, larding, focd, water, sandation.
emergensy rationing, geclogical con-
siderations, and wildlife concems
have imvolved countless hours of
planning and re-panning. Team
memkbers have hean to Morway for
the station buil, rack ¢imbing, and
glacier lrining. Prepacaton etforls
hava ‘aft the team exhausted befora
wenve made even one step toward
Bowvet, However, this past Seplem-
bar, he conlainer carrying the hopes
of mary DXers wordwida sft Oso on
i's wezy to Part Stanley in the Falkland
Islards. With much of the work done,
our focus raturmead o the jourrey
itself.

Implementing the Plan
The team plans to mae: in Landon on
Jaruary 10 and get ready for the flight
Lo Porl Slankey on January 12.
The plans will leave a little
after midnight and refuel
In Cape Verde, The
leam will &rrive on
January 13. and after
spending a day ar
tvo loacing the
SMarama, wa will slarl
to head toward Bouwvet
The first step of this trip
will be a rowgh'y 5-day
journeny to South Georgia Islard.
Stopping in South Georgia will be aur
last chance 1o take shelter and rest
fram issucs like seasickness belore
continuing. For 2 days. we will sail
east from Soutn Georgia to the South
Sandhwich Islands. Once beyand
ose islands. i will fake o woek 1o
sail the Southern Ocsan toward
Bouvet. The team has anticipated
that, upon arrival farcund January
26} il may lake al least & day ‘or us Lo
reqdin strerngth from tha tnp.

Once the team Is in proper corditien,
the next hurdle will be wailing for
weathar windows so that we can
maxe the beach landing. The team
has three Zodiacs 1o depley during
the short weather cparings. Prevail-
ing vinds an Bauvet come from the
west anc narthwest, and cur camp-
sile is Cape Fie, whichig on the
souibaas! coast — a faverabls loca-
tian for landing. Cnce on the beach,
the team will need to get equament
up & 30 ool clill. We developed 2
meicr-driven lift system for this pur-
posa befarehand, and we have mult-
ple backup options if the system fails.

Due to requirements ar the landing
permissicn form outlined by the



Narwegian government, 1he leam
must ensure that adaguats supplies
are availzhle for us to survive 28 days
an Bauvet, Therefere, the landing =
liered so tha!l the number of leam
mermbers on the island does net out-
nace the materiala needed for sur-
vival, Weather conditions can change
quickly on Bovvel and we cannol risk
any team members being stranded
an the island withaut proper suapias.
Our landing plan assumes that tils
may oceur, and il may be a waek
nefore rasupply can taka place,

The inilial camnp build will be locused
an putting together a safe shelter. The
tents we will be using are made in
Nanway, and are used extensivedy In
nerthern Norway, &ller cur discus-
sans with tha company, they pro-
duced a tent that was even maore
fortifsec than the wypscal tent they sell,
This was dona wiih the expactation of
axcassve winds an Bouvet. Tha
aniennas are alsa reinforced for the
wind; we plan on multiple antennas
geiting damaged regardiass. Backup
systems are limited by the amount of
supplies we can bring, but there are
multiple allemale pans in place 1oy
aach stap.

The number of stations on the air will
progressively incroases a4 we reach
different tiers of the landing process.
Staying on Bouvet is not just about
keeping the radics on the ar, as thee
will be mary daily duties dedicatad to
keaping the camp functional. After
what will hapefully be a successful
20-day voerabion and mere than
200.000 contacts, wa will still have to
find aur way hack to civilization via
abaut 1,800 miles to Cape Town, We
anlicipale being back 1o the maunland
around late February or sarhy March.

Throughoul all the planning. our main
focus has been safety. In such a ra-
mate environment, the cansaquencas
of a sprained an<le ar & broken bone
are censiderably armolified. Food-
borne ilinass could bring the taam to
a grinding halt, making sanitation
vital, The team has had ta accept the
readity thal cerlain medical conelions

will be untrealable, and that medical
envacation would take a waek.
Despite the risks, the team is ready
for the chalienge of Bouvel. The bud-
aat of this expadilion is more than
$700,000. Thera have bean numer-
ous clubs and individuats around the
wiolld that have denaled 1o 3Y2d, This
trip wouald nol be possible wilhou! the
very gansrcus support of the word-
vide DX community. We hope 10 hear
you on the airt

Additional 3Y0J
Information

Tha 3YCJ wateiie (www.3y0j.nD)
has mare retails ahout the upcoming
Bowvet Island DXpecition, including
bivgraphies of sach of lha operalors.
the latest news, details about the
Marama. the DXpeditian pilat sta-
ticns, the team's band plans, propa-
aation forecasts, QSL delails, and
information about the teanys budget.
As of the submission of this arlicle,
the team has secured 98% ol the
furnding (ses www.3y0j.no/funding),
thanks ta many individuals, clubs, ard
corporate spensars. The last Bauvet
Islard aclvily was i February 2008,
You will not want to miss this one, as
it could be many years hefore we see
ancther 3Y/B activity. For mare Infor-

705,000 USD

989% izum U=

Thes 3V DXpedilion s is duses (o
reaching ther rnende gosl. | nay resad
0%, ($650,000) of threr S705,000 Birged
amurt,

malion aboul Bowvel Igland, chedk
cut “Tha Unicue History of Bouwved
Island”™ in tha November 2021 "How's
DX?" codumn

Wrap-Up

Trat's 21 for this month, with specal
tranks to Mike, ABSEB, far helping o
mz«e this manth's pofumn possible.
Dont "orget in send any news, tid-
hits, photns, and cluh newsletters to
your editar 21 bemie @dailydx.com.
Lindil next manth, 22 you inths
pileups! — Bame WAUR

Life Members
Elactind December 5, 2022

Jamss 5 Alman WaLICK
Daeid J Andaron, KGENUG
awrenoa W Banks, WDV
Wiliim G Seonen, WANGRE
Cliff W. Botz WD4ORP
Jabn B Boos, KEHYVS
Wiliam M. Batael, Jr., KBEGK
Ardiee C Dugloens, AG3
Thomes T Cank. KABLTC
Slever A, Congy, KKZUP
Wizhael € Tay. ACZ63R
Nalranial J. Drexker, KVARD
fozent L. Geeenar Jo. KEEEDY
—eclia J. Glfard, Ji., K8ACH
Chigtian B Slad. KK7ADI
Denns L. Haarsager, NTCH
Wiliam F. Hobze, (i, KNAQ)
Stear . Jores. KASFHW
Cavd E. Lesso, ACTK
Geoms B Lorg, ||, KKFAHR
Perar L. Michzakor, SDEELW
Dreew Moctensen, ACS0E
Tuan Nqusar, AISC
Tl 1. Nicanles, Rl
Ani &, Gsorin, KaUTY
Jarerian Pape, NEOZ
Chiislogiber 2, Pricl. AD2CE
Wialllerer J. Ryain, W2RAJA
Wyrao B SclalTe:, WWVCH
Slan Sxyry) K895
Jaseph L Tribogeaw. S, KEJLT
Jabn D, Van Sckle, KKSCNL
Cravd Wek, KAHDW
Aposiali Zalinadis, KE1WSW
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The World Above 50 MHz

ZL1RS to North America on
6 Meters on November 29, 2022

Bob Sullon. ZL1RS (RFE4), worked
Narth America on the evening of
Nuvernver 23 on 6 meatars. Greg
Gabry, NOPGG {FrO5), warked
ZLIRS at 2314 UTC. nunning 100 W
and a single Yagl with -7 4B sgnals
an FT8. He had received ZLIRS
aarlisr on a dipole anlenna (see
Figure 1}. ZLIRS aisa warked s1a-
tions along the Guif Coast, such

as N5DG and KSYT. ZLIRS then
warked stations in Mexico —
Including XE1KK and XE2N — and
HC2FG in Ecuador. Chip, K71A
(DMO3), workad ZLIAS faler hal
evening at 0354 UTC. followed by
ZUIAKW {RF82) at 0357 UTC. He
runs 150 W and a seven-element
Yagi.

From ERMBA, Gary, KARX, worked
ZURS, ZL3NW, ZL3RC, anc XL2NK

twhich would cenlinm a sporadic-E
link} for this apening. Gary's contact
vilh ZL1RS was urusual. He statad,

| vaz Icoking around the bands
and viewing spols. Then | saw ZL
worked on & matars in {o the US.
So, | nopped up thersa and started
o rotate [y vertical s1ac< of
four, seven-clement Yagis! point-
au at 50 degreas. He popped in
at-18... | called. even though tha
anienna [array] was siowly atat-
ing araund — [at this point, it was)
an Alrica al best. .. Bob gave me
a rgporl and we compleled Lhe
contacy. When [FT8] was send-
ing the 73, | noticed on the amp
display that the SWH was 1.6:1.
| wondered,, "Wow, is the aray
ned working?" | looked owver at tha
amp and realizad... | haven't
warked & meters far same time
— the last [time was when ||
worked W7GJ al FH on EME.

Figure 1 — Tra PSK flag of Gren Gshry's, NOPGS, G-matar reosption of Bob Sutton,
ZUARE. zo Muverrbier 28, 2022, viis & dipahe b, [www.pskreporlerinia’pskmap)
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| decided Lo move the 80-meler
ground-plane antenna. fad with
RGAX, to the second part of the
amp. | hae fargatten abaut this
anc worked ZL [y using it!

When Gary swiiched to his Yagl arvay
and pointed it toward Bab, his signal
was +10 dB. This cpening was lie
past New Zealand to Narth America
cpenings during lals Decamber and
early January. The propagation mede
is {hought to ba sporadic £ on both
cnds, Inking 1o trans-cquatorial prog-
aqgaticn {TEP) acrass the geoman-
nelc equator. The November 29
cpening was unusual because it was
a month sarly; parbaps the highar
solar flux from Sooar Cycle 25 played
a rola. Sporadic E helped as wall,

and tals may bede wel! for more
cpenings in December and January.

Rare 6-Meter Sporadic-E
Qpening on Saturday
Morning, November 19

A strong ard unexpected sporadic-E
cpening inok place eary Saturday
morning cn November 19. E, slaticns
appeared here in eastern Kansas
shortly after sunriss. From FN20,
WA2GFN ‘cund the 6-meter band
“full of signals, and mostly digital”
On SSB, he workeo WoZX (EMSS).
NALHQ (EMAS), and WORT (EM27).
Larry Lamberl, NOLL'P, was aclive
fram DNID. The rare E; apering let
Larmy log 72 sporadic-E conlacls via
FT8 — a fortuitous opening and grid
expadtion.

Fram EN28, | loggad NY3C (FM23),
K3SX {(FM18), AI3Z {FM19) and
NEPGG (FMOS) on FTE. On that
morning. a solar llare may nave



soarked e cpening. Sunspot
ARSG15(0 produced an Mi-class soar
llare al 1285 UTC. A slrong pulse of
extreme UV radiation from the flare
innized Earh's upper aimosphans
aver North Amenca, and the sporadic
E appearsd around 30 minutes later

50 MHz EME with

Only o Dipole

EME = a damanding mooa dus o
high paih loss, Cn 8 meters, making
a contact usually requires that bath
slalions run e maamum legal
poweer limit and large antenna arrays.
Bul can such a contact be rmads wilh
a dipole? On November 17, ZL1RS
completed a 6-matar EME confact
with Dave, KJ3I, using a dipole
anienna that was up 3 meters (10
lecl) on a pole. Dave's slalion helped
a lat, as he runs faur 10-elemant LFA
Yagis. The moon reflacls only 7% of
a radic sighal tha: stiikes it. Steve,
NMNAX, informed ma of this contact,
noling that he could copry stations
calling ZL1IRS with his single, saven-
alement LFA Yag: thal was up 40
feet. This was an amazing contact
that should arcourags those with
lang. single Yagis 1o try §- and
2-mater EME.

Leonids Meteor Shower

The Leonids metear shower peaked
an Movembsr 17, NOLL opsraled por-
table on & meters from rare gric
DN with 80 W and a fiva-slement
Yagl cna 15-foot masl. He found
qoad meteor cond tions ard put 43
slalions in hig leg via MSK144, Tom,
KN4JX, and Leslie Teague, KC4PDN,
pul rara grid EL28 un during the Lao-
nids, tog, They made 15 MSK144
meteor-seattar cortacts. and tha first
ane was with NSLL'P in DNSQ! They
ran 200 W on salar pawer, and some-
lirmyas 500 W wilh a generalor, o a
four-element LFA Yagi an a 15-faot
mast, |, NEUK (EN28], nuted some
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Figure 2 - Thie FSK Mags aof fey S-reler
MEK141 3insle on Movembser 18, 2022
[wurw. pskreporterinfo/pskmap]

B-meter signals via MSK144 the next
day [sea Figure 2).

On the Bands

50 MHz. On Navember 7, Sieve,
NNAX (ELDS}, raported 70460 again,
vith loud signals up 10 127 dB. He
alsa warked CT1EHX (IMET) and
received EAB and D4 statiens. Cn
November 8. KP4EIT worked 3G1SD
on FT8 via F2. On November 28,
Ear, KD5XB (DM84}, reparted a spo-
radic-E opening. He said.

In the span of 88 minutes, |
worked @ighl staticns, lrom
Houston to Bay St. Louis, than
dowvn inta Mexico City and Victo-
ria, Tamaulipas, [as well as)
Loreto, Zacatecas. Distances
ware anywhara from aboul 8300
to 1.100 miles. | was beyond
axcited! | missed this past E.
season because the tower
wasn't ready yet. Al that time. |
Irac working some G-meter
mebile, but while | could hear the
FT8 signals at sometimes 2
aver 59, there just viasn't any-
body o lalk Lo they were all on
FT8. | avan tried OW a couple ol
timas. My tower is mastly done
nowe, and tonight, | weorked the
following statans frem my home

here in Clavis, New Maxice
(DMBA): K3FA, NAUPX, NSHHS.,
KATIA, W3UUM, XETKK,
XE2NK, and XE2YWH (DLA2).

That same evening, NSLL (EMCAF)
cepied TG2AJR (EK44) on FTS.

On Nevember 23, WAZGFN found
anathar E,, openirg. this time to K4LI
(EAE85), KO4NMU, WESPH (EMS0).
NQdAL and WSZN.

144 MHz. Ron Klimas, WZ1V [FN31),
resorled lrepe on lhe morming of
Movember 2 to KIMAP (FM14) on
S5B. The ropo was more wide-
spread the next moming, and he
worked WAACOQG (ENT2), KAMY
(LAT74) and W4l D (EME4) ata o s-
tano= of 1,284 kilomaters.

222 MHz. Alsa ar Novembear 8,
WZ1Y worked N1GC (EMIS; on
S5B. Peter, KASU, was on Navemaer
11 from Louisiana. and he made four
centacts o0 EME,

1296 MHz. Gene Shea, KBTQ,
reportac working 56 stations on
23-centimeter EME in the ARHL
ENME Contest with 8 2. 4-meter dish
anlenna. He said being "accurala on
the moniy™ made the difference. This
informalion s from the EME Navys-
jetter via Al Kaiz, K2UYH, and Matej
Petrzil<a. OK1TEH.

Here and There

Lanca Colister, 'W7Gl, provided &
link to an intsresting amateur radio
dacumentany that appsared an fion-
12rad PRE. It can e watchad &t ww.
montanapbs.org/programaham.
Lanca also notea thet the WSIT-X

2 80-rct bets is rsady for down-

load. By the fime vou rezd this. the
ragulzs version may be availabls,
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ARRL VEC Volunteer Examiner Honor Roll

ARRL VEC

If's heen neary 40 years that
ARRBL has been authorized by the
FCC to give amateur radio exams.
Prior to today's volunteer-based
axamination systam. the FCC con-
duclad lesting alils fiald oflicas
arpund the country an specified
schedules. In late 1982, the Gold-
water-Wirth Bill was passed by
Congress and signed into law by
President Ronald Reagan. This
bill. known as Public Law 97-259,
amended the Communications Act
of 1934, permitting the FCC 10
accept the voluntary and uncom-
pansaled sarvices of licensad
radio amateurs ta serve in prepar-
ing and administering examina-
tions, The amateur community
would conduct the testing itself,
under a new Yolunteer Examiner
(VE) program drafted by ARRL
with the FCC staff.

On July 21, 1984, ARRL and the
FCC signed the Voluntear Exami-
ner Coordinator {VEC) Memoran-
dum of Agreement at the ARRL
National Convention in New York
City. The agreement officially
authorized ARRL to accredit VEs
and coordinate amateur radio
exam sessions. More than 4,000
Advancead- and Amalsur Exlra-
class licensees appliad to sarve.
The first ARBL VEC exam sas-
sion was held on Septermber 2,
1934, at the ARRL Pacific Division
Convention in California.
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ARRL VEC Volunteer
Examiners

ARRLs VEC program has a long-
standing tradition of serving the
amateur radio community and the
FCC with integrity and expertise.
As the largest VEC in the nation,
the ARRL VEC and our VEs have
had a positive effect on cur com-
munity’s growith and have truly
made a difference in the fulure of
amalaur radio.

To give you an idea of what the
ARAL VEC and cur VEs have
accomplished, here are some sta-
tistics. In the first 40 vears, ve
have accredited more than 78,000
licenseeas as VEs. Thasa VES hava
conducted mare than 175,000 lest
sassions. Al these sassions, ap-
proximately 1.1 million individuals
have taken 1.4 million examina-
fions.

Yas, our VESs have baan busy!

Serving the Amateur
Radio Community
Volunteering is important to our
arganization and the community.
There are approximately 30,000
VEs currently accredited in our
pregram. More than 5,800 of these
VEs have been accredited for 20
vaars or more. ARRL VEs gener-
ously davola their lima, enargy.
and skill 1o halp sxpand our com-
munity. Thay supporl us around
the couniry by affering exam
apportunities for our community
and by helping exam candidates
fulfil! their amateur radio aspira-
tions.

YEAR of the
VOLUNTEERS

During the ARRL Year of the Val-
unteers, we want to recegnize and
honeor our VEs for the amount of
time they have dedicated to our
VEC program. Your contributions
Llruly make a difference. In addition
lo displaying the number cf ses-
sians parficipated in, the ARRL VE
session counts page will now also
display the examiner's accredi-
tation start date. Visit the ARRL
VEC VE session counts web page
iwww.arrl.org/ve-session-
counts) to vicw your ARRBL VE
accraddation start date.

Become an ARRL VE

If you haveni already, wa hope
you will embark on this reward-
img joumey and become an
ARRL Volunteer Examniner. f
yeu are irferssiad in bacoming
an ARRL VE. it's aasy! Vist
wwyearrl.org/VE for mora
Information.



Maty Yieinbarg, KDTEID, evetn@iarml.org : wweaard orgfaaccio -avent safiars

Special Event Stations

Working special event slations is an enjoyable way 1o help commamorate history.

Maony provide o special QSL cord or certfificate!

Dec. 5 - Feb, 18, 0000Z - 23592, member call, various loca-
tiones, Carler Cendury Wircless Associalion, 75¢75 Conlest
Celebrating Our 75th Anniversary. FhonsCW any on 6, 10,
15, 20, 40, 80, and 180 meters. Certficate. Lou Maogic, NO2C,
380 Cedarhurst St Islio Terrace, NY 11752, Taw iz an oper-
aling veen, vivew.qewa.orgf-waorked-75-75-members-
contest.htm

Jan. 27 - Jan. 28, 02002 - 02002, WEND. Orange, TX. Crange
Amsteur Rada Club. 75 Years of ARRL Affillation. 10, 20, 15,
and 10 matsrs: Y175 — 7300, 14 225 - 14,3050, 21.275 — 21450,
300 - 25800, QSI. Crange Amaleor Badin Clobd' 73 Yaars,
PO, Box 232, Orenge. TX T76531-0232. Aeeraling o Genera)-
ciasz freguancizs. orangearc@hve.com

Feb. 1 - Feb. 2B, 0000Z - 235582, N9SES. Laxe Staben, IN.
Arab QRZ Cub. JY1 Memorial Special Event. 14,025 12076
14.250 21.025. QSL. Ayman Azar, N23ES, 2867 Docrw 81,
Lake Stalion, 1N 28208, Caninienis or queshans, &mal
admin@ndees.com. www.arabgrz.com/y

Feb. 3-Feb. 5. 1BDDZ - 2100Z. WWND, Clear Lake, 14, MNorth
lowse Amabsur Radio Club. The Day the Music Died. 10.12£
Coerlificute, Donald Juhrson, GGS W, $1h St Gurrer, 14 50438
voww.thedaythemusicdied vwOvend.net

Feb. & ~ Feb. 14, DDO12Z ~ 0001Z, WTASC, Phiinix, NZ. Conky
for Amateur Hadio Leaming. Super Bowt 57 Speclal Event.
7265 14,265 21465 116.52. Canificate & QSL. Dirsct

10 W7ASC. o Thomas Boza, NE7X, 13600 N 40th PI,
Fcoltarale, AZ B52532-0805; eQSL via QFRZ and LoTwW.,
vavw.qrz.comidbiwrasc

Feb. 8-Feb. 12, 1323Z - 1323Z, K4ICA. Venaita. OR. YL inter-

natonel Srgle Sidsand Syetsm. 60th Anniversary. 7230
726014240 12220, QSL. John Ellis, WHPDAY, 25231 Huf-

stk Conme Ad.. Magnalia, TX 773534, wnivylsystem.org

Feb. 10 - Feb. 14, 2100Z - 02002, WAOLB, Marvwille, TN,
Emoky Mauntain Amateur Hadio Club. 75th Anniversary
Celebration. SS2: 7.220 14.22C; CW: 7.030 14,030, GSL.
SMARC, o'c Paul Galentne, 103 Hatcher Lo, Marywile, TN
37A03. wnnv.vdolb.org

Feb. 11, 14002 - 20002, N2I, Fdizcn, NI New Jersey Frrce
cency Communicalions Team. 2023 National Inventors’ Day.
7.275 14.315. Certif cate. Jhis location iz 2lz0 8 Parks on the Al
designatad park: sl D50z will rscaive POTA contact craait.
vanw.grz.comidb/n2i o http:i/nject.us

Feb. 11, 17002 - 23592, NIBIW, San Dicgo, CA. LSS Wiglwzy
Museum Ship. Commemarating the First US Navy Carrier
Alr Strike In Workd War I1. 7.250 14.320; 14.070 PSK31.
D-STAR on PAPA Systam repeaters. QSL. USS Midway
ruseum Ship CCMEDTRA, M0 N, Hartior D, San Dicgo. G4
2101, wwwi.qrz.com/dbniGiv

Feb. 14, 17002 - 22002, WE7GV, Sahaddia, AZ. Green Valley
Ametew Redio Clun. GYVARC Ladies Valentine Special
Event 14,242 Cerifcete & QSL. Tom Lang, 1085 W. El Toro
Rd., Sahuarda, AZ 85623, Thus event aall b hold 2 the Titan
fAisaie Musown Discooe silsewvia sie, we7gei®@gmail.com

Feb. 14 - Feb. 19, 00012 ~ 23592, N4DAB. Disylonn Neach. FL,
Daytena Beach CERT AFRT20E3. Daylona 50D Speedweeks.
11.055 14074, Certifcete & QSL. Sewvs Szabo. 536 Cental

Park Bivd., Fongs Inkss, =L 32127, Sas webais for OSL gatals,
wivw,nddah.com

Feb. 17 - Feh. 19, 1300Z - 19002, NaHLH, Sullivan’s Is.and,
5C, Trident Amateur Radio Club, H.L Hunley Commemo-
ration and Special Evenl. 7.262 14.2%Z2. Q5L OSL Manager.
MAHLH, P.O. Box 60732, Navth Charleaton, SC 28414,

Check wabsits for specific days, dmas, and rsquencies.
www.tfidenthams.org/hi-hunley

Feb. 18 - Feb. 20, 16002 - 23002, WOJH, Stillwater, MM, Stil
valen Amatewr Aadio Assacialion. lee Station WEJH —
Frozen Minnesots Lake Portable. 3,860 7.260 11250
21.360. eCarificade. Send QSL information to:
lceSiation2023@outlock.com . Grad s SN34S,
wivw.radioham.org o wiwnv.grz.comvdbivDjh

Feb. 19 - Feb. 28, 00DDZ - 0000Z. KAC. McDunough. GA,
Worakds Aciarcic Program. Antarctic Activily Week
SN0 14200 21,2028 4¢0. ASL. Robat Hnas, KAMZU,
078 Srapping Shaals Rd. McDonowgs GA 30252
wwiv.grz.comidivkde

Feb. 20 - Feb. 22, 1BD0Z ~ 23592, WS7G, Nosns Lake, W,
Columbia Bazin UX Club. George Washington's Birthday.
3.855 3960 7222 7260 11,255 14.822. Cadificsis & QSL.
Brian Mizson, 11630 Road 1 SE, Moses Lake, WA 92937,
www.cbn hameslead.comfwsTg himl

Feb. 22, 1500Z - 21002, W7ASL. M. AZ. Sundife Arnalowr
Raddia Club. Showblrd Fleld Day. 7.2700 14.230, CW F™8
JSgCall; OMA Talkgrouz 31041 QSL. Tom Gofort~, 4524 E.
Dragoon Gir. Mesa, AZ 85206 www,sunlifearc.org

Feb. 25, 14002 - 22002, WOEBB, Leavenworth, KS. Kizkapoo
ORP Amaleor Radio Cluh. 19th Annual Freeze Your Keys
Winter Operating Event. CW: 7065 14,068, 5B 7.240
4.925. GSL. Gary Auchard, 34058 187t S1., Leavenworts KS
55048, womna?4&gmail.com

Feb, 25 - Feb, 26, 1600Z - 0300Z, W7EK. Bothell, ‘WA, Cas-
sade Radio Club, 75th Anniversary of ARRL Affiliation
3.925 7.250 14.230 21.250. Q5L Cascade Fadiao Cub. 5303
1891 81 Sz, Bothel. WA BBD12. wynw.cascaderadioclub.org

Certilicates and QSL cards. To cblai a caclificale hiem ary
of the spaciel event 3lstions oflsing em, and your O8O
Iarmsien £ong 'With a 9 < 12-nch sar-adoresssd, slampsad
aeaps (3 uits of costaga) to the adoress listed inthe
announcsment. Ta rzoans a spesal esard QS| cand (whan
ohicrad), be sure o nchade 2 507 addressad, stampaed bosi
nass arneloze sang with yors Q8L card ard QSO irfarnmetian.

Special Events Announcements: Far ilores 1o b lisieed in
this calamn, use the ARPL Sparind! Events Listog Foer st
wwiwarrl.orgspecial-events-spplication, ur eriai nforra-
lion i eventsard.orgy.

Sabmiszians rus! be eceived by ASAL HOQ ro lzler ae e
1310l the cecoad month preceding the pubicalion dals a gpe-
s avent Igtng 1o May Q5T would have 1o 2e (2calvad by
March 1. in asditicn % being 182d Ir U357, your 2vent will be
lIsted on 1hs AREL YWab Special Event page. Note: All mcanad
&arts am assravisdgad. if you 2o not racens an acknosl-
eaqmant withir a 3w days, sleaza corsact s ARR ressres
the: rgbd b cacloce evends of o eommarzial ar palifize) e,
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Convention and Hamfest Calendar

& = AUCTION Abbreviations

F = ELEA MARKET ' Spr = Sporiscr

H = HANDICAP ACCESS Tl = Talk-in frequency
O — FIELD CHECKING OF Q5L CARRS | Adm = Admission

R = REFRESHMENTS

§ = SEMINARS ; PRESENTATIONS

T = TAILGATING

V = VE SESSIONS

ARRL ALABAMA SECTION CONVENTION
March 3 - 4, Trusaville, Alabama

GFRSTV

Fri. 4 PM - 7 Fi, Sat. 8:3C AM - 4 PM. Spr: Birmimgham
ARG, Trussville Civie Cenler, 5307 Trusswlle Clay A,

T 146.88D (BR.5 Hz) Acm: 510, wwye.birminghamfest.org

Arkonsos [Dardanelle) —~ Mar. 4 CFHQRSV

730 &M = 2 FW. Spr: Arkznzas River YValley Amatser Radic
Foundaticn. Dardanells Community Center, 2052-2000 Siats
Hwy 22, 71 145 82 131,08 He), Aur: $10, yvoww,arvarf.com

Colorado [Brighton) — Feh, 12 D FHRYV

AN — 1 P, Bne Anrora Repeater Assocation ana Hocky
Mountzin Ham Redio. Adzams Ca. =a rarau-ca Exhibit Hall,
8755 Henderson Bd. 71 14715 (100 Hz). Aom: 86
vivew.rmham.org/swapfest

Florida [Brooksville) — Feb, 18 "HQRTY

B AN - 4 PM. Spe: Hemnandn Co. ARA. Sana Hill Scoul
Ressrvation, 11210 Contez Blva. T 146.713 o tane).
Adm: S6. wwyr.hcara.org

Florida (Sebring) — Feb. I8 FHRT

S AN - 1 PM. Spr: Highlands Co. ARG, First Baplist Church,
111 Lake Josephing D T 147.045 100 Hey Aden: 55, Email:
rbg695@hotmall.com

Florida [Tampao) - Feb. 24 - 25 HR S

Fri. 1 PM =5 FA, S=t 8 AM -5 PM. Spr ARRL West Cen-
fral Florida Section, Hillszorosoh Co. Public Safsty Opera-
fions Conplex, 3430 F, Columbug Dr, 75 148790 (1462 He)
Actm: Free. wwyiartlweef.orgfvict-special-events/!
vicftechconference

Georgia [Dalton] — Feb. 25 D FHRTY

S AN - 2 PM. Scr: Dalten ARC. North Georgia Ag Fair-
grounds, 500 Logion D T 145,230 (141.3 M), Adm: §3,
vnvv.lacebook.com/DaltonAmaleurRadloClub

Indiana [Danville) — Feb. 11 0 FH

2 AN - 2 PM. Sor: Hendric<s Caunty ARS. Hendric<s Co.
44 Fairgrounds Confersnce Genter, 1900 E. Main 51

T 147.013 (88,5 He), Aure: $7. www.nShe.org

Indiana [Dugger) — Feb. 25 C FHRV ;

B AN — 12:07 PR, Sor: Dugaes ARC, Dunier Comaunily
Center, B34 Hicum St 710 145775, [135.5 Hz) Aam: §3.
Email: jonolvey@gmail.com

lowa [Perry) — Feb. IBDFHQRSY

8 AN - ncen. Spr: Hiawatha ARC, National Guard
Armiony. 2930 Willis Ave, T 145180 (1148 Heb, Addn: 570
view.qsl.net’kddneb
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Kansos {Lo Cygne) - Feb. 4 0 F H

8 AN, Sprr Mnes Creek ARC. LaCygne Community Buiding,
204 N. Coermmercial St. 710 147,285 (0.5 Hz). Adm: Fres,
Email: kbOdti@arrt net

Kentuclky (Cove City) —Mar. 4 DFHRTV

TED AN, Sor Mammath Cave ARE. Cave Gy Corvention
Centar. 502 Marmmott Cawve St. T 146.24 (no tons).
Adm: 55 wynw.kydx.org

Maine [Avgusta) — Feb. 11 FHRYV

8 AN moon, Spr ARC of Augusia. Calurnet Club, 33&
West Hiver B, 70 146.52 (no tang). Agime: Free, Emaill:
grezadis&aol.com

Massochusetts {(Marlborough) — Feb. 18 FR YV

9 AR -1 PM. Sor: Aoonquin ARC. 'Lt Crarss W. Whitcomb
Scheot. 25 Union 31 Ti: 448 675 (8B.5 Hz). Adim: 35,
ywww.niem.org

Michigon [Livenia] — Feb, 18 U F H R

B AN = ~a0n. Sor Livania ARC. Monsghan Banquet Canter,
19801 Farmingtzn Ra. T 145,35 (100 Hz). Adm: 35,

vrww livoniaarc.com/larc-annual-swap-and-shop

Michigon [Traverse City) —Feb. 11 D FHQRY

8 AN - moon, Spr: Cherryland ARC. SLL Francis High
Schacl, 125 E. 111h 81 10 145,86 (114.8 H2). Ao 335,
veww.cherrylandsrc.com

Minnesota (5t. Cloud] —Feb. 18 DFHOQRS Y

9 AN -1 PM. Sorr 5t Clouc ARC. 51, Cloud National Guard
Arnory. 1710 Velerans QT 147 16 (100 Mz Adme 510,
vaww.wisy.club

New York [Hicksville] —Feb. 26 D FHQRS YV

B:45 Al = 12:30 PM. Ser: Long 1slend Mabile ARC, Lewt-
town Ha!, 201 _evitiown Piwy. T 146,830 (136.5 Hz).
Adrn: 56 wyrw.limare.org

North Carolina (Concord} — Mar. 10-11 DFHRS

Fri. 3PN — 7 PR, Sal. ;30 AM - & PR, Soes Macklenbuor
ARS. Cabanus Arena and Events Center, 475¢ State Huwy 49,
TX 196655 ino tong). Aom: $12 Advance. 514 door.
vrww.charlottehamfest.org

North Dakota (Bismarck) — Feb. 25 FHRS V

T AN 12:30 FW, Spes Conlral Dakela ARD, Bisrnarts
State Corege Career Acadeny, 1221 Collage Or.

T 196.850 ino tong). Aodm: Free will offering.
vrww,cdarcnd.com/hamfest-2023.html

Oragon (Rickreall) — Feb, 1B FHY

AN - 3 PM. Sov: Saesn Repealer Assouialion, Polk Co,
Falrgrounds, 520 5. Facihe Sy Weat, 70 145.33 (100 H2).
Adm: S10. www.w7sra.org

Pennsylvania {South Park Township) — Feb. 26
DHQRYV

B AN 1 PM Sor: Wireless Associabon of Soul Hills ARG,
Heme Economics Building, 2050 Burtale Dr. 71; 145,855 ane
443,630 [151.8 Hz]. Adm: $5. www.n3sh.org

Texos {Oronge] — Feb. 25 DO FHRS TV

730 AN - 2 PM. Scrr Grange ARC and Jsefferson Co. ARC.
Orange Co, Convention and Expo Center. 11475 FM 7442

T): 947100 (1035 H2). Adm: $10. wwwr.gsh.net/wsnd/index_
flles/HAMFEST220INFO/hamfest3u20info.htm



ARRL TEXAS STATE CONVENTION

March 2 - 4, Rosenberg, Texas

DFHQRSTV

Fri. 2 PM = 8 Fi, St 8 AM =3 PM. Spr Brezos Velley
ARC. Forl Bard Co. Fargrouncs, 4370 TX-36 S.

T 146,240 (1672 Hep Adim: 510 Acvanee. $15 door,
vnvw.houstonhamfest.org

ARRL VERMONT STATE CONVENTION

February 25, Colchester, Vermont

DFHQSTY

5 AN = 2 PYM. Sor Bedio Amsteurs of Nodhem Vermmant.
Hamaton Inn Comention Center, 12 Lower Mountain Visw
Dr. T 14513 (100 Hz), Adrr: 36 Advancs, $10 deer,
yiww.ham-con.org

Virginia (Elkton) —Feb, 18 FHRT

T AM. Spr: Page Valley ARC. VFW Past &292, 13958
Spaotewood Trail. T 146.625 1151.8 Hz). Aom: $<.
sites.google.comiview/pvarc/home

Yolunteer Monitor Program Report

The Val.rwse Maniter (VW) Program is 3 jpant iniftistive
peween ARAL and Ihe FCC o enhance conrplianoee in the
Amatsur Radic Seevics. This iz the Nowsmber 2022 activity
report nf the W Proggram.

SThere were 10 aclions lor the rmonth, Four nolives wee senl
10 Technican opscataes in Vamont. Arzons, Alabarra, and
Caltarnia regacing FIE ransmssons on &0 and 20 meters.
Tochniang have no FT8 privileges on thuss bands,

¢ Nctices concsring excessive bandwidth ware ssat to oose-
awrs in South Camling (irarsmssions up e 7 k2 wide) and
Floridz, firansmssions 10 <Hz wee), Seclion 97.307(a) of tha
FCC rules requires thet a signs! not cczupy mare bandwieth
Ihan necessary loe tha infarmalion @ie and emission lype, in
acoorcanca with good amats.s practics.

& A notics was sant ta an operatarin Texas concernng an
wallended beacoe operaling on 23 600 MHz, causing inier-
feranca to normal operations on that fregquancy.

To All Event Sponsors

Brfare making a fingd dacisan o 2 date for yoar 2veed, you
6r5 ancouaed 10 check tha Hartest and Conventan Jesatasa
(wwwarrl orghamfests-and-conventions-calendar) for avens
that may mirzady ke saandalae nogaes avea oo thal date oo arn
slac ancourajed 1o /sdiztar vour evant Wil HQ a3 facir advaice
s your glanning prorits. See www.arr orghamfest-conventions
application rar ar anling WwJIEINe 2arn (16735 may ba rasarded
up 10 2 yeare i aoyvaie,

Evnnts that are sanchiooae ag ARRL reeve sancizl banedns,
Inclacirg sn smcuncerar: b hase listings and anline Ssnctiorsd
corvenlivns dre g luted ir The ARRL Letier. Inaddilior, even.s
ranaiva daratsd AR para cectfinabes ard Fascoats. Oans ths
fcemy hes Dee abmilbsd, your SRRL Dyectorn ail decice whethar lo
aparaes tn date ard prvite ARRL senstiar.

Tha daedira tocrecapl of ams “ar 1hs columr £ Die 15t of the
second month preceding publication date. Tu- eaginple, yuoar
imfremabnn st arnve Al HU by March 4 ta be [zt inthe May
fxzde. Intomation iy he Goumn ks accurats ag of cur desdins,
rurigel tie sparsor or chuck the sponser’s wabsile for posabie Whe
chenges. drang clrschicns, and oosr saant datals. Faass noha
Wl posisl reoalalicrs srohililmenbor in Q3T of gamee ol chance,
such as raffizs or biago.

Pramoting waur eventie usrsraed 10 neease atlendsnss.

A eopraved pvenil gponsur, vou gre eililles o epecial dis-
rmnied rales an D57 disalay adeariivng snd AREL ava bannar
schvarglrg. C3ll A3RLE wi-rge aumte gl 1-800-243-T7ES,
vl adsidarr.org.

¢ Cammencatona were issuad to oparatorns in Sumier and
Celumsa, South Cargina, for net ooeations on 145715 MHz?
durrg Hurricane ko, Both operators veluntsered for shifis
excaeding 12 houra and handled aver 100 measages for ther
counly EQC, ARES, and AUXCONM, and the Sculn Caroling
Healthcars Emargency Tasmn (SCHEART).

+An cperatar in Deawsre was ssued a natice for operstion
ureder an expired heense.,

# Tre Pregram Administraror cadicipated n ore FCC mesting,
sttenced VA Progream forams 21 9 Fart Wayne, Indisna,
Harmlest and the G ovcesler Counly Anlew Radio Club in
Mullica Hill, Newr Jarsey, and partizipated in a virtual mesting
concerming the YA Pagram witn the Caardock Maountain
Amatsur Sadio Club in West Hurkey. New York.,

4 Tr=final sotals for YT mondoring during October 2022
weere 1,770 hours on HE frecgiencles, and 2,553 hnurs on
VHF Freguencies ard above, for a tolal of 4,430 hours.,
— Thankz to Yolunreer Manitar Progeam Administretor
Riley Holngswort, KeZ0iH
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At the Foundation

New ARRL Foundation Scholarships and

Grant Recipients

The AHHL Foundation Beard ol
Direciors is pleaszed to annourcs iwo
nevs scholarships ta he awarded in
the spring for the 2023 — 2022 aca-
demic year.

The Fort Myers Amateur
Radie Club Scholarship

The Fart Myars Amateur Radio Cluh
has establizned an annua 1,004
scholarship. Apolicants must ba ull
fime undsargraduata students pursaing
adeqreein any araa of studhy atan
accredited college or university. Appli-
cants from Florida will be given preler-
anca,

The Free Family (N3TG [SK],
K3MAF, KC3YO, K4FRE,
KBAHGU [SK], KBAHGV [SK])
Scholarship

The Free familly nas estabished an
annual $1.000 schularship. Applicants
must ba full-tima undergraduate stu-
dents pursuing & degree in any area
af study at an accredited college or
universily. Applicants frorm Virginia vl
ne given preference, followad by stu-
dents attending Rice Unwversity in
Hauslen, Toxas, and Virginia Tech in
Blacksburg, Virginia.

Apolicants who apply for acholarships
by Janwary 4, 2023, will autormadically

be considerac for thase new scholar-

sips.

Full eligibility requirements for all
scholarships can be found at www.
arrl.org/scholarship-descriptions.
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ARRL Foundation
Gront Recipients

Following the Oclober 2022 gran! sul-

migsion panod. the ARRL Foundalion
Board of Directars voted ta apprave
funding far six grant proposals,

Tha Alanama Schonl of Cyber Tech-
nalogy and Engineering (ASCTET in
Huntsville, Alabama, received &
$2.000 award. The award will estab-
lish an amateur radio staton for the

ASCTE Amateur Hadio Club and sup-

ply the school with leaming malesials
to aid stadents in earning thair ham
radio license.

& $3.000 award was oven to the Jop-
lim Amateur Radic Club in Joalir, Mis-
soun, ta develop an amateur radio
slation on lhe Frank Childress Scoul
Resarvation. The project’s vision is to
introduca the benefits of ham radio
operations to the community and
arows intares! — slarling with local
scoutng groups, by leading activities
auch &s Fied Day. Radio Merit Badoe
classes, and Jamboree-on-the-Aur
envenls.

The McKenzie Center far Inncvation

& Tachrology in Indiaragolis, Indiana,

received a $3.000 award ¢ expand
the currert amateur wadio program to
nan-Civil Alr Patrol students with
equioment and eslabish an amalear
radio clun. The club’s gaal = not anby
tn expand to nan-Civil Air Patrol stu-
dents, but also ta draw In alumnl and

adults ta evening trzining sessans o
prepase them lor licensing, as well.

A 52,000 awars was given ta the Oro
Valley Amaleur Radic Club in Tucson.
Arizong, to build go-kits to support
field operatan opportunities at parks,
museums, schools. ete, The project
pravides e epporlunily lor antennda:
resirictad cperators to oparale in pub-
lic places with an arganzed and pro-
fessianal setun,

The Randooh Technical Career Cen-
terin Randolph, Vermont, receivens a
53,000 avard. Due Lo Sludents’ oraw-
ing inferesi i the hobty, the award will
suppart thair ciub in builcéng an sma-
teur radia statan. The statian will be
cpen o adl sludenls ingrades 9 12
ard faculiy dunng tha school year.

A 53,000 anwvard was glven to West
Monroa High Schicol Amalsur Radio
Club, WMSHS, in West Monroe, Loui-
siana, The ward will provide hanc-
held unts 1o students who pass their
licensing tast to gat them aclive
immediately. Memhers of tha Narth-
east Louvisiana Amateur Nadio Club
mentor the high schoel club througn
cut the yeaar.

1o leam more about the ARKEL Foun-
dation Grant Prograrm arnd tha next
time the Fourdation wi b= accepting
proposals, please vist www.arrl.org/
amateur-radlo-grants or email
foundation@arrl.org.



Certlflcate of Code Proflclency

Sponsored by

VIBROPLEX

www.vibroplex.com

Recipients

s menih, ARRL recogrizes meril and progress i Morse code
pthCn‘f‘-(,) o e parl of the following incividuas, wha have
achiovee probciency al e falkndrg rales, in wores paern minule.

September 2022

Slopdwen T. Slollmeyer, KDSWYKZ
Raymond F. Gurrey, KDOFYF
Glenn E. Schnell, KC2LEBI
NACZHTN

Jullrey D, Herrnian, KHEO
Sleven M. Jones, KAGPRW
John H. Kexly, WA2CHY
Ren Kinney, KO2ZPS
Juhrs W

November 2022

Fyan M, Emest, KFOGYX
Danald A, Culshaw, KOKYN
John S, Hickmar, WWis
Inamas J. MeGuie

Grey J. Von Boxern. ¥
Josept: W Chaprnan, NYTW
Michae! W Kelly, ARGMK
Paul D. Manol, KBINCD

Fichael F. Bon

Juhn H. Rexly, W
Oclober 2022
Donakd Chu, KB3JMT

February 2023 W1AW Qualifying Runs

WA, e Hiram Parcy Maxin Memarnia Staton at ARRL
Haadzuarters in Newirgton, Coanesticut, ransmits Worss cote
Chaalilyirg Rung Lo assel b csdin nperaloes in sureasig and
perfectng their groficancy n hense code. Amatau’ -adi cpera-
tors car earn & Cerlif czia of Cods Proficiency or erdorsements
biy lislening Lo WY Ougilying Rans.

Febrary Qualitying Runs wil be franamitad by W AW In
Nex-in;':n Cannsciioud, at the times shown on 12025, 3.561.5
T047.5, 140475, 180475, 21.057.3, 28.057.3, 30350, and

147.555 MHz. | he West Coas: Cuals fying Hunz will 2e aremil-
tad by KHETU on Wednesdsy, Fsbroary 22, a1 ¢ PV HET (0500

Wilson, KSBO!
, WIXT
Juck W, Burngarrser, WS5D Jack W, sumgarmer, WS31)
Williurn C. Jotyeon, KBEDE
VA2CHY
Lance B. Salrmersen. WATIWI
Saan Walberg, NIRTW

David AL Fase, NG

Keith AL klarang, WAAFB
Paul W. Petersan, KIHIS
Neoe Haynes, KAa1Ul N
Rennis AL Rills, MNT4L

Corgraidaliors lo =l al e recipanls

suSmession e any incividusl age 21 yaars ard younzer, ard
who eside it cither the LS o Sanada Parteizanls wie wist o
ma<e Js2 af this ofter shoud Ind Ge& an talr Qualifyng Run
sutrnissions thay sre aps 21 orvoungsr, ard cedify 5 such via
Ihesr sqrisleme, Tlicbile parbcipants ane ool eguived Lo send 2y
tes with thelr Code | 'refiziency submisaiors.

For mzee informaticn abzot Qualying Ruts, pisass

visil www.arrl.erg/qualifying-run-scheduls

For mlormalion 2boul heae loogqualife Tor e

Cerlifcee of Coze Vrofidency, pleasa wst
www.arrl.org'coda-proficiency-certificate.

UTC oo Febaary 230 o0 70475 aod 140475 kH-. Uiiesss ruli-

cated othanwise, sandng apsedz ar2 fom 10 b2 S0 W

Arratsur radio opersiors 'who paric pats
in Qualifyirg Buns may submit proc? of
1 minute of the hghes: speed thay have
cogied n the hops of qualfyirg for ths
Carlifizale o Code Proficieray, or an
endorzement 1o their exsting carliticats.
Legibly oopy atleast 1 rrinute of taxt

by biaarel, aind i e sheel o

WA Qualifyirg Runs. 225 Malr St.,
Mewinplon. 7T US4 0G111.

scude 312 check or reney order) if this is

A submizsion for your inilial Soce Proficiercy
carificate; 37.50 it Wou ars apphving foran
erecrsemen ailbile for spocds op o

L0 WL, Your 261 will ba chacked aganst
t~a actual ransmissions o dedermne if wou
hrarves ol Miesd.

fembiers of Lre Naech Fullan (Georgia;
Armateur Rsdio Leages hitps:infarl, org)

du offerira to subidize the lolal vost o o
Code Pal ciency cerliteale o endecsament

W1AW Qualifying Runs — February 2023

(Al imas are in Eastorn Standard Time.)
Monday Tuesday  Wadnesdoy

21
4P 21007
10 - 55 WP

7 2'8
4PN -2120Z 7 FM -0200Z
10-35WPN (25 -UTC)

10 - 40 WPM
215
GAM - 12007
10 - 55 WP

213
102~ G3002
{2114 - UTC)
SR U B

Prasidants Day 2/21

10 BN - DGl
|2/22 —-UTC)
10 =10WEM

Thursday

22
0P 03007
{212 - UTC)
10 ~ 43 WF
29
3 b = 14032
35— 10WPN

216
¢ PA - 0DanZ
{217 - UTC)
10 =35 'WFM
2023
4P -21002
35— 10PN

Friday

23
AN 14007
0 2LWE

210
10 PN - [Q022
(211 - UTC)
0 - 35WPM
217
4 FM - 21002
10=A0WHK

2/24
7P - D2
1225 -UTC)
0 =35WPN
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Comverted uhl TV dal, with wenv-gusditriens) on
fend, used a1 WAZLTM on 1296 MH:

Simple and
Efficient Feed
for Parabolic Antennas

Low-Cost Waveguide Transition Feeds for 1215 and 2300 MHz

BY DOLFH VILARDL* WA2VTR

ANUALS ORDINARILY AVAILABDLE 1o
amateurs do not discuss simple antonmas for
frequencies above 1000 MHz in full detad. The
writer described conversion of readily available
pambolic TV antennas about theee years ago in
@ST.1 Since that time much information has been
sccummlated regarding the performance of these
comvested antenmss. Many 1296-MHz stations have
used them with good resalts. Examplo: WAZLTM,
the current §296-MHz statesworked leader, i
using such un antenna, with the feed system abowt
10 be descnibed. What appeared al first (o be rather
fragle comstruction has been shown, over several
years, 1o be adeguate for amateus use. Performance
has been outstanding, and the omly diffaculties
encountered have beem with the foed aystems
onginally described.
Experience shows that coaxial transmission kine
s practically a necessity for reliable performance,
The uhf characteristics of available coaxial lines ase
discussed in a Ham Radio artxcie by the wiites,2
and will not be reviewed here, A fair Wes of the

IOO."" Oxkwood Terrsce, Speing Valley, NY
1 Viwrdl, “Easily Comstructed Antemnas for
1296 Milz June, 1969, QST
2 Vilerdi, UHF Tranamission Lines, May, 1871,
Ham Radio,

42

ments of various lings Gan also be obtaioed from
the informution given for S0 through 450 Mz i
The Rodio Ametenr's VHEF Monwa!, Chapier §

With cousta) line, matching of 1the feed point 1o
the lime at frequencies sbove 450 MHz becomes &
it more complicated than on lower frequencies,
where the Oexible-coax balun i practical, For 1k
reason, and in order 1o achieve better illemmstion
of the parabola, sose [orm of wavegside transition
s highly recommended, Instructions for com
struction of this type of feed given in the 1969
article were somewhat sketchy, as readily available
and inexpensive materials were not specified.

The wave-guide-tramsitian feed is precisely what
Its name impliex: nothing mote than » Lransiion
from coaxial fine to wuve gusde, of suitable cutofl
frequency foe the bund In question. Length of the
wave guide section so used, for probedype tran-
sitlon and proper (Homination, has been deter:
mined by W2CCY to be at least two wavelengths.
Some wseful information regarding dish illumine-
tion was given by WAOHUV in OST.3 A major
sdvantage of the wave-gusde feed, in addion 10
more effoctive illamination, is that it is very easy
to maich porfectly to the transmdssion line, »
factor of extrome importance ut these frequencics.

3 “warld Above 50 Me.," Juse, 1871, QS7', p.
101

QST for

wwwarnl.osg QST
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Fig. 1« Dimensians 1or the wev-guide-
transition feed ftor 1296-MH2 use. The
wawve s madle Trom twa e tifreess
cans solcered et 1o and,

Tin-Can Wave Guides

Comstraction of a wave guide-transition teed is
casy, @ can be seen from the dmwings Maserials
are no problem. The guide itsell can be made from
two antifreeze cans (Zerex und othess) soldened
together, end to end, The overall length of the canm
when joined should be approximastely 16 inches, ar
about two waveleagths at 129 MHz. Dimensions
for a 2300-MHz feed are also given, Diameter, for
the 1215-MHz bend, should be about 6 inches,
though there is considerable ltitede here. 11 &
tmpoctant caly that the wave guide be of sufficient
diameter to pass the frequency for which it & being
used,

After the cans are soldered together they
should be given seversl coats of paint to make
them as weatherresistant as possible, Pritver paint
for automative use, plus two coats of epony, does
n wvery pood job. There are other rust-resisting
finishes that work well,

Thw probe is 1/4-inch brass or copper tubing,
approximately  1-7/8 mches long. One cnd is
threaded intermally for an 8-32 screw, which will
be used as o uning adjustment. The other end is
solderesd to the 1ip of an N-type coaxial fitting, the
body of which is soldered to the wall of the can,
before painting, Mask the probe and fitting, so that
they are kept free of paint during the spraying
operations. Silver plating of the probe is desirable,
hut not absolutely necessary.

Adpustment and Use

Hefore the can is pamted and the N fitting is
fastemed in place permanently, the position of the

probe with respect to the closed end of the can
mast be adjusted, along with the fength of the
peobe, for optimsum impedance mateh, As shown
m Fig, 1, this will be very close 10 o quarter-
wavelength, or about twa inches in the 1296-MHx
feed. The hole in the can wall can be made oblong,
to pesmit moverwnl of the probe while mais
tuining coatsct between the fitling flange and the
van wall. The screw In the probe end is reached
with a2 small insulated screwdriver, threogh »
1/4-nch hole drilled In the can above the probe
end, By careful sdjustment of the postion and
kogth of the probe, i1 fs possible to get 2
practically perfect match, Openings in the can nall
can be covered with plastic tape or epoxy putty
when the process is completed, and the ftting has
been soldered in place,

The SWR indwcator should be one that i
adequate for the frequency* and it should b
vonnected throagh o short Jength of cabde. near to
the antenna. The adjustiment of the probe sould
be made with the feed Ilumimating the parabola, in
or mear the position tn which it will be wsed.
Several types of mountings are wsable, and two
commenly csed mountings ure shown in Fee 2.
With either, o wrap-aroend champ of sheet metal is
used to hald the feed I position, loosely at firse
and firmly, once the exact position desired has
been determined.

4 Unt barrels for the Micromatch are on the
warplas  market  occasionally. For other it

SWR-messunng equipment. vsable to 1300 Mir,
Burhans, June, 1960, QS7, p. 40; Tdton,

e
January, 1969, QS")‘. ¥ 36; or Fuher and Turrin,
September, 1970, OST, p. 26.

Fig. 2 = Two ways of mounting the wave-guiie faod, goossnsck (uft) and tripod (right). Open end of the
puide msembly is approximately three feet from the enater of the el surface, with its position adjustable

for focusing.

March 1973
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The center line of the foed assembly should line
up exactly with the center of the parabola, Thiy
can be done visually with reasonable accuracy, but
the wleal result s obained by checking the of level
around the periphery of the dish, for wnifommity. A
loop, dwde, and low-tunge milliammeter used in
the manner of & fleld-strength meter will serve this
parpose, Whatever maunting method is used. pro-
vision should be made tor focusing, to get the feed
at the Yool point of the dish. The focal point
shoell be somewhere around one inch inside the
mosith of the feed. A Ol check should be made
with o Gold-strength indicator 40 o S0 fect In
front of the dish, moving he feed along the dish
centerline for maximum iodication. Remember
that energy al these frequencies 15 reflected very
resdily, Do the work in an open area, with no lage
teees, balldings, cars ae other eflecting objects In
the field of the antenns

Use low power (3 to S watts) for the fests, Be
sure that the antenna is positioned so thal people
will not be submitted to maindobe radiateon at
distances less than SO feet, when very high power
levels are v, Nerer look Inro g ware gride that &

Homemade S5-foot dish, with wave-guide feed, used
by WA2VTR, Mechamced construction was by
W2DWJ, 1o specifications by W2CCY.

oarrving o) power, The eyes and head ane partic-
ubarly semsitive to injury from exposure Lo ubf
radiation.

Mounting

The comveried TV dish tends to lean backwanl
slightly, because of its weight distributaon, In most
other installations the dish rends 1o lean Torward,
cunsingg some loss of efficieney. 11 is ecommensied
that the dish, when finally mounted on the towes,
be titted so that it 2ims aboat five degiees abave
the horizon,

The mount shown at e left of Fig. 2 &
adapled 1o wse with thve antenna mounting des-
cnhed in the June, 1969, OST artsck. The swap-
porting urm is made of ¥/ 84nch copper pipe, two
d54legree elbows, and 4 short connecting plece of
such bength ax 10 brivg the center line of the feed
in line with the center of the dish. The clamp
around the feed is bolted to the support, with the
nats - being tightened firmly  once the desired
position for the feed is found,

A somewhat simibar srangement s used for the
tripod mount, at the cght. The ends of the
supparting members wre beat parallel to the wall of
the feed, 10 camp usder the wrap<atound sanp, ax
showin.

2300-MHz Vernion

Two No, 2-1/2 fruit or vegetabdo cans soldered
together can be used for & 2300-MHz feed, The
probe for this frequency is 778 imch long, and it
should be lecated about 7/8 inch from the closed
end of the can. Most SWR bridges will not work
well at 2300 MHz. Be sure that an instrument
suited to the frequency is used in odjusting the
match, as peac-perfect matching is incroasingl
important as the frequency increases, [Q5%-]

e —

- Strays i

Rogistration for Repeater Directory

We  encourage  amnual  registration  of  all
repesters with ARRL fos listing i the Repeater
Directory.  Repeaters and  remote base stations
should register by May 1, siiesg the special
registration curd CDSSA. Registration cards are
aviilable wn request from ARRL. To expedite
maiing, plesse enclose an  addeessed  stamped
envelope Teophe who hwew registered repestees in
the previous edition of the Dircctory have already
recetved registration cards.

If repester call has changed since {he previous
listing, please indicate the former call on the
regsiration card, This & impartant so the old call
can be delvted from (he new Dizsectory, Messe
submit the present repeater call, IF the call should
change before the May | deadline because of the
new repeater regs., postaard notification of old and

new sull is ald that is necessary,

44

Moonbaunce receiving tests with umsteues will
be conducted by the Naval Reseasch Labaratory
using 3 150 foot parabolic dish, Se¢ Jonumy QST
page X8 for background info. Mere is the schedule
for recéption

Apei 1973 1296.000 MHz
Iote Sraer Stop Arca
GMT GMT
Maren 31 1000 1030 Europe
1030 1100 E. Coost USA
1100 1130 Midwes: & W. Coast
1930 2000 Australia

432,000 MHz and 144050 MH:

Apnil 1 1200 1230 Europe
1230 1300 East Comt US
1300 1330 Midwest and W. Coast
2030 2700 Autralia

Fcbruary 2023 91
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Producer VE3IBON stands behend
the camera ready to film “Fine
Business.'' Stars VE3MJ and
VEIGYL (to be) in the car, wiwle
the shooting crew gets things in
orger,

“Fine Business”

D L L

VEIRON, Ted Sparrow, bas produced
a first-rate motion picture on amateur
radio wusing the above title, VE2MS,
VEISU, and VEGFK bave prints for
loan to nearby Canadian clubs: Hg,
can supply U.S. clubs, Here Ted shares
with us some of the trials and tribula-
tions be encountered in production.

B

R A R Y
R

The initial drafy of the scnpt was written on
Faster weekend 91 my cottage on an iskand m Parry
Saund. Field Day was our first day of shooting. We
arrived early but the weather was overcar with
passibilities of min. We filmed for about 2 hours
bat the camers man called a helf due 1o bad
lighting. We trsed 1o rig up hights 50 we could fHlm
in the tents but to no avail, so we quit for the day
hoping foe better weather the next day, We arrived
Sunday tis find the park covered with fog so thick
vivibibity was less than 10 feer. It vy thes
necessary to have n simubated Fleld Day which wins
schedided 2 weeks later at the same park. Marty,
VEIMR, then decided he 3id nol want the lead
pare, so then Mort Wolfson, VEIM), was recruited
We bad set up the antemna and tents the night
before, and just as we were peeparing 1o leave »
focal motoreycle gang rade through the park; since
they were suspiciously eveing our equipment and
since we could pleture our antennz being pushed
over the edge of the <hiff, we decided 10 hire »
guard for the might, Al Field Day we called a large
number of sations and made tape recordings. and
these were usesd at our simsulated Fiedd Day. The
weather for our second Field Day was perfect,

Fiming resumed om September 15 at the
Depurcment of Communications. A1 this time &
was necessary 1o traim my seceptionst Fat Watls to
do the sound recording since my sound man was
out of town, At the D.O.Cowe Bad peableoms with

March 1973
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the elevators — we fisally had (o hide one of the
inspecton in the vlevataor with a walkie talkie 1o
fedl us when the elevator would arrive! The scenc
with Patsy walking from the elevator bsts about 50
seconds in the maovie, but it took about 2.1/2
hours to shoot,

The following weekend we did the shooting ut
Mort’s shack, where we ran into an interesting
problem with the light dimmes which introduced »
grent deal of noise mto the recocder; It 100k »
while to find the saurce of the noise, but whon we
Jid it was only necessary 1o turm off the switch to
rectify the situation. After 7 howurs 31 Mort s shack
the Ml was sent 10 the Lab for peocessing; but due
o an error at the lab, the film wus retumed
undeveloped! Luckily the fifm had been opened in
a dark room and there was no damage done to it
The prospect of reshooting another eight hours lef
us cold,

“Ham and Hivy World"™ was being held at the
Ontario Scivnce Center om the 18th of October,
and filming finished om the 15th of September, We
started modly cditing: 31 one paint my editor,
Murray Wallace, edited for 26 hours straight —
then we had to cut the work print and transfer it
to the master print. Murray then spent another 30
howss cutting the negative in order to have the film
ready, The film was o great success at the Sckence
Centre where 11 was shows for 5 days, In
November, at the Radio Society of Ontario Con.
vention, the [lm was shown ot beast & times, bat
was originally scheduled to be shown oaly twice.
The distnibutor hss cequested more prints (o keop
i his libeary since there has bewn o great deal of
mturest showsn i this movie. Marty Rosenthal toak
g copy to Issacl and the gang aver there enjoyed i
very much

Patsy took the part seriously enough to study
n exrnest foc her leesse, and sarprised us all by
ablaimmg il in Hme to have it presented to her at
the preniere of the movie — and she s now kpown

ms VEIGYL,

SWITCH g
TO SAFETY!

61



Celebrating Our Legacy

Geting My Start
in Hum Radio
One rignlin 1255, | ound my lalher
ouilding a 2-meter receiver. My dad
vt Nk licensed al the e, bul he
sxplained to me what ham radio was.
wanted Lo Ted oul more, se 1 Bor
rawied old copies of QST fram the
Iharary, and used thern o
=arn abodd code. elec-
frunics, and waal was
raquired to pass &
leense exam. | saarchad
farlocal nemsin my
fown, ard this »d mae to
the Watchuneg Va ey
Radic Club. now the
New Providence
Amateur Radio Club.

Maurtly, the club was
madae up of ergeneers
from Bell Labs in Mumray
Hill, News Jersey. Letting
a 15-year-cle kid join
thelr clut: caused grest
consternation. but thay eventualy wel-
comed me. One of the members sank
me under b5 wing. and aftar | paszec
the Nowioe exam, | velunteered as an
operator for the ozal civil de‘enss
alfice, The Z-meler Gonsel radios
wiara in usa at that time. | still remem-
Do walching the green “eye” lune
frequencies.

uppe alt,

My dac and | latsr put up &n 8C-meter
dinale antenna » aur backyard. | used
an old Navy RAL-7 receiver tc buiid
my Hiest transmitler, it was made o0 a
wocdzn chassis with 1wo coils tha:
Meed up and con 1or maximum
orightness en & 15 W bulk.

Afer | made my first successful con-
fact, my mether yalled fram upstairs,
"Yeu ara blewing up all the TY's and
the azighbers are calling™ Thus, | was
forcad o cperate lats at night, aitar
Charea 2 wenl off the a7 at micriant

Nes Ieng afiern, a tew af my budkdies
and | want 1o New York Gity to the

Moty Grenn, K2PLF, 1556, His

FCG o take the General licenss tast,
Nlerwarg, we celebrated by foing 1o
Radio Row. whers | made my st big
ecu pment purchase — an ARC-5
recaiver for $5.

In erder to quist the disgrurdled naigh-
Lors, my cad purchased a Heathke
AT-1.We built an antenna and fed it

3]

Guasel rdin =50 ther

with coex, and | was able to operats
wheneser el like it | sianed workng
DX and caught the bug that sl
cagiles me loday

Ihraunhet all ot 1his, nmy dad was
quiesly wearking on his Novice licensa.
Cne evenng after dinner, he aroudly
showsd ma his licenss with the call
SN KNZTED, Subscequently, nry dad
went to New York City and oo s
Gereral license. For Ihe past 23
yaars, | have fundad the KZPLF *artin
J. Green, Jr Memuorial Scholasship
through the ARRL Foundation in hiz
horor,

Martin J. Green, Jr., K2PLF (SK)

Shreal, Maryand
Lile Member

Mulli-Generational

Call Sign Legacy

Tuly late fat~ar, Roberl Cassidy,
W2LTY, get his firat amateur redio
licensa at the age of 16in 1938, He
proudty served as a radin aperstoron
Likerty ships in the US Merchant
Manne during \Workd War L.

Whan | was grovang up, my father had
his *radia «eom” in the Basemant of
our home. |1 was verboten for my sib-
lings and me 1o gain there, but we
could ckservs him while he was on
the @i Wy lather helg an Extia-class
licznze and prefarred CW. | amazad
e how he mace e Vibreplox bug
sing. He could raoswve CW o quickly
ral he cosidm'hwrile il down last
encugh. He prowdly maintained his
aclive amaleur radio and Meschan!
Naring status until 72 passad away in
2004,

Ny brother Brian, anginally W32PIZ,
had b=sn an amazeur cperator sincs
he was in hign scheol inthe 19708,
Whnan cur father passad away, Brian
applicd lor hvs call sign. He was
grantsdd W2LTY in Januany 2006, and
wias prowd Lo carry on our Reher's call
sign legacy until his pEssing in 2002

Aftar my brotvar passed away. |
wanled 1o co somcthing o keep his,
a5 wel 35 my father's, amatsur radic
legacy alve, Finadly. | golnry Tech-
nican licenss in Catober 2014, 1
imrnediaely set cul Lo gel Py W2LTY
cal sign, and waa granted it the naxt
nonth.

Toe W2LTY call sign Pas been a ccle-
brated legacy in tha Cassidy family for
over B0 yoars!

Sean Cassidy, W2LTY
Monigamery, Alazama
L e Menaer

Send eminsceacas ol your sarly davs in
radio o “Calebenling Our Legacy” ARRL,
225 Main St Newingtor. GT 06111 or
celebratei@art.org Submissions selactsd
tor cubicaton vill 2e ezitad tor 3paca ans
chaily. Malsial pablsned in ' Celetoaling
Cur Legaay” may o appaar i ather
ARRL madis. The cubishers of Q5T
S33UM2 No ressonskiily “or s1etEmants
made in s colamn.
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Jarey Spang, YEGTL, wrdilli@onus com

Classic Radio

Restoration of the SST-1-E
Suitcase Transmitter

During Ward War I, tha US intalligence agency. known
as the Office of Strategic Services, used one of the most
famous clandestine rados — he SSTHA (Siralcgic Ser-
wioa Transmitler Recaivar-Modsl 1), This spy sel was
developed in 1942 and was extensively used oy resis-
tance agerts aperating in oocupied (European) temitory
and in the China Burma India Thealer.

The set consisted of a separate recaiver, transmitter, and
oot Suoply, all desigred 1o it in a suitcase-style stor-
age casa, A varety of moadeals were producad, ncluding
recenvers (models A ta G) and transmitters (models &

o F),

Rebuilding the Transmitter

The transmitier | restored was the SST-1-E moedel, wiich
saw service unlil 1953, Blair Shaw, VESAGH. one of lhe
premiar military radic colactors n Canada, loaned ma
this unit ta repair. Unfartunately, Blair has been unable ta
facaie a matching recever or an anginal power supply,
bul he has found a suilcase, should thesa anils be recow-
ared one day (sees Figuns 1).

The unil was in iy good cosmelic shape and includad
a schamatic gluad to tha inside of the case bottom.
Fiqura 2 shows the inside of the unit. Tha 6L6 pertode
vacuum tube has been remaved to shaw the underside

84 Fehruary 2023

af the crystal holder and the built-in Morss code key,
which Blair repaired. The crystal helder supaoted a
vancly of crystal sizes. The lower right of the phole
showes the rollar inductor, which was patented n 1844
and first used in this model. Use of the air variable
capacitor, along with the raller inductor, allawed contin-
uous coverane ol lreguencies belwoen 2 ardd 15 MHe

I discovered that the transmitter had several missing
components and a faw disconnected vires. Aller skelch-
ing out the circut that was in the redic, | was able to
campare my drawng to several single-tube 6L6 trans-
mitter schematics | fourd anline — most notaaly, the
Stancor 25-B Transmilter, which was printed in the fifth
adition of Siancar Hamanual. The first thing | noficed
was that the valuas of the resistars in the voltage divider
circuit between the plate and screen grid weve off, | re-
placad bolh valh lesled neys old stock resislors. Sccend.
| noticad that the transmitter was missing tha two radio
frequercy chokes (RFCs) designated as LI-A and L1-B,
per the SST-1-E schematic, The Stancor book indicated
values ol 2.5 mH lor bolh. Suilabie chokes were sol-
derad in place. Heat-shrink tubong was used to isolaie
these components, A3 Space was at a premium. The last
repair at this stage was to re-sokder the disconnectec
wires.

Testing and Troubleshooting

With gwerylhing in pace. | chacked the valuas ol e
remaining companants befare aophying power. This led
to the replacement of ane addiional resistor that had
cracked. The twe FT-243-styie crystals ifor 80 and

A0 melers) worked propedy with a cormmercially mads
crystal tester. The 6LE also testad well, a5 did the tuning
lamp, variable capacitar, roller inductor, etc, The cireuit
was slowly brought to life using a varac, or varable
lransforrnar. The lube's Rlament lit up, and aftsr some
fiddling with the tank o ruit, the tuning lamp bagan to
glow. Unfortunately, the outaut was nat on the crystal
freguercy, bul measured on my oscilloscepe around

40 MHz. Afer additional exparrmeantation: with the two
orystals, | dzcovered that the 40 MHz autput could be
abtained withaut any crystals, This suggested a problem
with parasitics.
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Fgure 2 The bodnen of the fransmidter anere | resosived o,

The suspect parasitic choke in the plate circuit had an
inductance of 1.5 iH, This value seemed far too small,
20 | oked It up. Accerding o *A 6L6 Classic” by Wilkam
Wiegard. WAVLZ iwww.prismnat.com/-nielw/616/
6L6.htm), the choke could he fabricatad usinga 2 W
resistor (47 ta 100 G) waund with eight tums of 120 vire,

Figures 3 and 4 — [hess v “Rpume 510w the mediizstors parfonred. Fizurs 2 (on 1he
left] stvees thes deen rev RECx anct e repacemaent messioes nbie onsage divider drzst,
Fguwe 4 (an the rghsh showe the 2 W 900 0, wie“acund parss e cheke mounted benind
ke habs sockat

| used & 100 O resistor, and aller winding it, measarcd
500 nH of inductance — a hugs differencs from the orig-
inalinductor. The 40 MHz signals wese qgone. and the
transmitter wor<ed nicely on the crystal frequency.

Ny viattimeter measured a maximum af 2 Winio s 50 G
dummy loac, Tae tuning lamp would glow brigatly at this
level: hawever, it was on the dim setling of a toggle
switch. By shurling in additonal rasistance in the bright
postion, higher autput power should he achievable
without burning aut the lamp, As for the low cutaut
power, Ihe poweer supply was nel original, and this one
provided only 170 V de B+, which is about half of tha
350V de that would have comea from the original power
supply. Thus, with higher voltage, the output waould have
been signiticanlly greater.

Figure 3 shows the 1o new RFCs (green inductors), as
wall as the 1o replacement resistons in the voltage
dividar circuit. In Figurs 4, the 2 W, 100 &, wira-wourd
parasitic chaka can he seen meountad behind tha tuhe
sacket,

The signal sppeared clean on tha oszilloscone and also

sounded goad on my meder fransceiver, After checking
all e conneclions one final time, Iha case was put back
togethar, and tha radio continuad to work nicely.

Transmitter Operations

| put the SST-1-E on the air on tha 40-metsr band anc
attached it to &n inverted-v antenna, with the apex at
40 feet. Lused my refurbished Worle War || Marconi
R1155 receiver lor Iha lest. From my 'ocalicn in Calgary,
Alberta, Canada. using 2 W output, it was ancouraging
to see the signal picked up on the Reverse Beacon
Netwan by Edward Gisske,
KON, in Wisconsin, as wall as
iha Anderson Islanc Amataur
Radia Club, WAZYAL and Jahn
Petrich, W7FU, In Washington,
The lfollewing night, Jim Laslie,
VEEJF, whao lives about 10 <ilo-
metars away. praviced a live
QHP contact.

Witn the auceassful ieats, the
SSTA1-E restoration vwas ready for
Blaur o pick up. The suilcasa
fransmittar is still awaiting the
ariginal power supply and mateh-
ing receier. If you know the
wiheraabouls of thess impoelant
piec=s of radio history, contact
Bla r at ve6agh@yahoo.ca.

All photos by the author.
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100, 50, and 25 Years Ago

February 1923

» The Febuany envers shows Uncle Sam congrat. ating “The Transatantic
Heso' K. B. Warner gives a desailed acoount of the transarlentic tests in
“The Transatiantic Tnumph.”

» Hiram Pescy Maxire outiings the process used <o ‘ormulate amendmenis to
the White Bill to make reasonable provisicns for the future of amateur radia
commanegiions in *The Hesrings on the White Bill.*

= W. 2. Shulte shows how 10 estimets betery life in "Hours of Servics of 'B°
Bateries.”

= S. Kruss editec a compilation of letters cn "Synchronous Rectifiers for Plate
Supply” ar idea that begzn in Califormia.

= The Editonal asks ‘Dees This Shoe Fit You?" in respense o the hundreds o
letiors recsived dunng the Transatiantic Tests conceming QRM from Amen-
car amaleurs.

® “The Jurior Dperales: Broaccas Comments Meeded” refales intélerence
issues belwoen broadcas! ane amaleur sladions, ane whal amalsu s can co
Lo help creals avwarcnoss and a sciution,

February 1973

= Qur cover shoms HQ slal'er Judy Mana, WATJICN, pelleg e Indl louch on
her GRP ransmaleh hal is described in A Transmalch 'or GRP Rige,” by
Deue Detlaw, WICER.

=1 Seems 10 Us...Ixsasier in YN discusses the efarts ¢f hams tellewing the
Becember 22, 1872, earthauake in Marag.a, Nicaagua,

» Edward Tilton, W1EDQ, comments an two versians of “An Efficient 2-Iister
Amplifier — at Moaerate Cost aesigned by Guy Howe, K3KHA

» Thamas P. Riley, WAL Y4, builds *An IC Keysr with Pragammab s Eras-
sble Mema® using MOS shift reqisters,

= A, P. Marsh, W2\, shares his hint for *Antenna Insulstors anc Spreaders
from Plastic Clorox Botles" in "Hints and Kinks For the Experimentar.”

= 1.0, Smith, WA2P, shares some "Notss oo the Exira Class Exarration.”

» Have you worked Oscar 67 “Oscar Mews” by Davic Suneer, K1ZND, is look-
ing ‘or prejects, expenments, or interasting DX that carne through the salsl-
lites

= Traveling wilh ham equipmen!? Ecward Slaghl, K4CJC and Charles Voss,
KEDMH, oller sugeeslions in ‘Correspondencs Fromn Memberns: Airline
Sufey”

February 1998

= Pul @ nelwonts analyzer 1o werdk ane gain cireuit insight by measuing
your desiens in “Build Your Ovn Noiwesk Analyecr Parl 27 by Sleve ©,
Hageman, Sleve's NOmeren felwors anayzor is [ealurcd o 1he oover,

= Cavid Sumner, K172, ofiers some 1658005 leamned fom the 1987 Wore
Haciccommunications Conterence in It Seerrs 1o Us.What WRC-S7
Means For Us* A summarny of the conterence appeass in “WRC-S7 —
An fmateu” Haco Perspective” by Lassy £ Prce, WAaRA, and Faul Hinalco,
WaRI,

® Amatenr Acio volunieers assisted local aisaster agencies when a ‘loord sub-
mergea ten Red River Valley commuansties in*The Grana Forks Flooa™ by
Maorgan H. James., KFOEN; Ga~y Mies, MNENGW, ana Jchn Engel, WAQLPY.

» If you've never usad g MOSFET-powsred tranam ther befors, give this one a
tryl *4 Simple CW Tranamitter for 50 and 40 Meters” by Cherles Kitchin,
NITEV.

= leff M. Gole, AC4HF, describes some inexpensive anc easy-to-maks ksve in
*Build Your Own Cooe Keya!”

= Anticipaticn for the aunch of fwo Fdure satslites, SEDSAT-1 and ASUSat-1,
iz rafleciad in "Amataur Satsllites: Two Mors Satalldes for 19987 by Slavs

96 February 2023

|
)

s P
S g
. Sy

- "AMATEUR RADIO

s

I —

Areatewr Radoand
the Grard Forks Heod

24.0H:c reception

o A metwork
anxly2er for
g, Sereryone




Silunid Raws Alinrshalon, skfaue oy

Silent Keys

It is with deep regret that we record the passing of these radioc amateurs:

KiIGA
| A
K 2T
+6001GL
viK1GAS
l.b'. B
N2
L SR
KB REY
AN S
WBECHZ
RC2AFL
o
NG
AEZH
KE2331
wHCPLRAX
veHAN
wKC N
vAALD
WAIIR
WD
KMIZ
N33 1
WENHER
EAI4F
NILPO
KiL*R
WAIhCP
A3V CE
kU3
VEEHRD
YRS R
RE3 0
EYay
LS 1)
(YOl
Kalsk
uheEl
KGE=2W
H4FF

Bacaon, 4l Firghem, bé
Gooch, alC, el ¥
Rezendes, Zusid o, Taann, MG
Lillenstein, Goenye D, Yarends 07
Kilmartin, Mzl M. vk Lok, ME
Baker, Frad: o, Cas idd Bazh, FL
Pietrowsky, Pal caC. Fiisi€d M4
Denoncour, Hack! b Caoie, hH
Kempe, Saden i, 2dzid HH
Mangon, ekl Wra o e
Gallerte Scanc o kalmien XY
Kessler. ma Ciovet Slade, &)
Jann, andam = DHCRy O
Busalachl, Jezex J. Tresdimacs, NY
Fillppoeni Genz, Frescaa sz, O
Marsh, Juda Abary NY

Ireton Ricnere '), T 1)
Imhof, Jomn & Wazlzmpen W)
Sax, miemend | Heet Syranse, NY
Powers MiunC. Seieng OH
Carley. Ryymure 5. Brckrey PY
Mahoney, Jobn ok 1L W =4
Taylor, Bk Nonreess, PA

Murray Grace . Zlledoey Fi
Buzon, Ja:s ). Creomis, P
Belles, Zalwioe . Donree PY
SeyboldL Suanve Bie P
Raymond, ekl K, Bahenem P
Teasdale, D& Benyr, PA
Paviochike A e i, HY
Waszak. Conze O, Bante MY
Ostrum, Jezte: iy, Atzomh PA
Quinn Haced _, Mdkzezpi PR
Fao, Sam.e K, WorlAr WU
Stout, Jewr 4 Barwck B

Tyres, kmssk, )7, Lopia, FL
Jones Loz, [:ndegs, T

Hall, vugdz 0 Reduy o0

Brown, .emy M Zelomas TH
Stone Do'sH Hoodoesoed b G
Durant, Groe A, o Heltesbog M5

VBRI Simands. Temy M. r. B loe, W0

Kalr
LT
WY
KGIGHR
HIMOANT
vkO4R
VEASA
KAZTC
RCTT
*SMTTF
VKESTVE

Coleman. e, Tremcen:
Garcia R T, Aprana, G
Stock. Gl 5. ¥ l:?‘.l.'\'.'c

Welch, Skavn A, Prallvik, AL
Smith. Meas - Malnaik, VA4
Chapman, FalF, Mayela TH
Shinn Thavg: 2. B Rake, 7L
Emerson TTava: L, Cehnails, V4
Hindman Mz O, Chalawa iy 59
Stevens, W1a10, Ccoa FL
Borum, Raha dE, Wsme Hoxm CA

ALY Janes, ManE,l-,

Lok Coer e, WA
KUY Onley. Moer O, Ceclid: Tig BT
wiawYs  Griffin Dand L, Corwebus, RC
VMG Rinks, Namus E, QG Hicory, TH
wi.aNE Slagys. ek ' Hagedde, CA
KCSAW  Barber, Jare: 5, Swl@et

WHESAZT Goff, Jan 5., Brarstn \Wesd, 140

H33UZ  Brown, NeadH. n, Belo Poue, LA
V/:0HZ  Bradley, Dxad =, Lwe 0, TX
WKCSEF  Barron Paull, e, A
kSELD  Sanders, .achia Edvond O
WEFEL Tulller, Fa sk, Jascer |12
VHESEYY  Springer, Fal A, RoHxete HW
vhasl)  Renfro, BebatE | Srdmom. CH
Kz BP Pitcock, Jacs B, Zagbmn T
VAN Olivier, Gerake . Madsemds LA
H P Richardson | rds Sihama Gy 9%
VHT7 Wehrung, Sooagz NIV

ChigpadlHL T
w/GIN Crusenberry, s R Frmlde Lo
OEEW  Cecil Ruert L. 3r Shrnepnel, LA

W2 Mahone, Girg =, 0:rks SR
SCAREW  Miller, Siper W S besa, G
VEEREXK  Hill, Suber. ., rene T4
wEHADEK Barle, Jorn 40 Meand a, V8

KEGFEB Lewis Lyk £, Noala 54

4905-AT  Swilzer, Dbl A Sodl:dde o2
VINLHS  Caorbaley, L=enee =, Carmichel
WREPCL  Pitta, Scosr D, Medod SR

FEVIF Hickish, ¥t lizm'N., PMeecat, &2
VKETAE Rohn, Xcudzs G, Y g, 'Wa
ETBL Lioyd. #mU. Enzra~ Qv Ul
k22 Churchlll, <xinL. vidsvle kS
HUZY  Kozora Kalvesn - Camer e ¥l
$457HM  Forsyths, Keer, =.geve, OF

WA G Vansant kmesP, 1| Cadca, A4
vl Parks, [an Seqim, WA

wiliI5S  Mannings, 4feda 401 '8
A34F Bollingar Frod . Nesa, A7

Wl AT Cassel escn W, Barkuy, T
WA Thompson RewanlC. Smdy 7
wNTOM  Linkous, Siiley o, Sl 'NA

VARTCND Vedey, D A R WY

WATEYE Hellwig Lieis ), Scatfe Vi

W7CJ Rasmussen S, Shown, CA
KRN Matl Raig S. Fhoeno 0Z

VATRYY. Hoaoper, GedidL. Cew eWae D
WETC Potler, Hack £ MGEnG, OF

WITEIF Howard, —aney L. (I, Cakzen WA
KCFS.C Kimmed E~ali., “a<dms WA
K715 White, Temy 4. Canag OR

kEREs Pugsley LaacJ. i B« Hver, CH
H3=NI Scott Lamy N, EcwirgGzen CH

SEEVG Kanat Seae Rl Cob W
WAL Wasko, Sl G Mosiea, OO
Nl Sherman Rucen 5 Ly T
#.300F  MeCully. Retend 3, Canledd, CH
WHIZA  Russe PR, Wik Ly, CH
LINET Holfer. smes 0. Salow, G4
HET Shine, fndew ), Seland CH

W3ABZZ. Kahn, vibdan =, Cewean, 04
MBIV Heuwermann Nated ., ).,

Wazhngen I
vESRELY Smith Horsd _, Ue%ab IL
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AAT3Z Morthrup MAE. Goacdn HE
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KONy Homme Lotak #), SamPes, MY
=0 Smith emes M, Vanmomse 20 Genaca
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bhi Enjoy "stress free” listening with.. .. o0
..a bhi DSP noise canceling product! Vil

e in-Line Mod ule Check out the great review on page 44
-0k amplified DSP noise canceling In-Line module
PR - 8 filter levels 8 to 40dB, tone reduction up to 65dB
-5 W audia with latest bhi noise canceling
- Use with a passive mono extension speaker

- Audio bypass feature - 3.5mm monc lneutloutput
- Hoadphone socket - DC power 10 to 16V DC
- Replacement for NEIM103TMKII & ANEM MKII

- SW audio - Latest bhi

DSP nolse cancelin TERNEL Lo
Up to 65dB tono ﬂedugﬂon Gl e v aovmmaninee 3’;2%?‘11”3"‘;23:?”3
- 8 filter levels 9 to 40dB : ] :

A - Single function switch for =2 of Neadpiiciies

: - Line/speaker leval
- Audio overload LED

inputs - Use mobile
with AA batteries

- Audio bypass feature - e a—
. > High-performance audio processing on all
DX encineering Headphons socket _radio bands - Enjoy clear receive audiol
DXEngineering.com -1-800-777-0703 ANRBRIRAC0M Cio =P o ts 1.256-420-4644 1oV

W5SWL Electronics
Premium Quality

RF Connectors

ARRL's
Introduction to Radio Receiver Kit

Order Direct!
~— Wide Selection of Connectors ————
*UHF &N * MC MCX & MMCX + Reverse Polarity
*BNC & SMA *QMA SMB & SMC «RF Adapters
*MinikUHF & FME  *DIN & Low PIM * Bulkheads
*TNC&C
This renezia reseevivesr kil providles
And Much More! —mM8M8M8M8M8m —— o Basiz forimrreducing radio. ta
* Dave's Hobby Shop by WSSWL  * RF & Technical Parts i Sl uouigh fhe
* Ham Radio Gadgets * New & Surplus Materials pxperie~ce of constructing the kit
Use it =5 a student project In Zlass-
ordef at www. WSSWL.COM 1a0mes, a5 an alla-schao! actvity,

and wett: radio clubs,

Ships Fast From The Arkansas River Valey

LiFePO4 Batteries
(=Bioenno Powers

AR Hem N 2528 - Retnil $14 96

sl HOe e
PowerFilm.

’ The hadanal Aucduthn bae

.9 AR RL Amateur Radio’

5te 220 Watts
salasjzcalifornlapc.com

AN, (577) 487-1213
CaliforniaPC.com

sale@bioennopower.com
(B88) 336-7864
WWW.DICENNOPOWET.COIM
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Cabin Fever? Spring into the new year wiiih Icom

!
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2N TOCM
* " Analog /i RigitalTransceiver

D-sTAREEEA o
’ ~‘.;;y-'/

. r-—
“m

2M £70CM
mnalog Transceiver

707050 &

B ' ‘ Y _—8 JE_?_ ‘
| PR "W . IDZS100AN
For the love of ham radio. g.'wﬁi” Mo

' " -
AnalogliRigitalfliransceivern:

§°% in - 4

-— v

: &
A A k&
www.icomamerica.com/amateur 1~ N R
Insidesalas @ icoma mened.com

FEAES eom Amanza e Toa i oo s A salyecan tradamnad: al Inan 1an
A1 saaabccanns anc subpect to charge v ihcct notex ar cbigaton 31545




ALINGO

Quiality. Style. Perfoymsance | FE

= Whatever youwr favorite aperating frequency asid mode, Alinen huas
a radie that's perfect for making the most of your budget,

With & wide selection of easy-to-operate, multi-band handbeld
and mobile rudios, Alinco delivers suaxiiom value for yous hum
rvadio enjoyment!

T 222 dlral2 LIRSANALOL
SOHBIEE TRANSITEIVER

DR-MD520T

DA & Wohr vt

cargadthe
A A0 e T8 TILAL BN CHEFSIHF 08 BasT, LAl SOOF
LANCHE DT RANST O VIR O TRANSCOINER

REMTronix, Inc. DJ'VX!;OHT D]‘MDSXLT

7508 Murphy Parkway, Lathrop. CA 85330 ool siaretate
GD: (205} 500-1296 (B3 (209) 624-3153 (TS Alipsawvew, -emironix.com =
REMTR.ZNIX

: alinco & remtran x.com : all ncosuppond® remtran ix.com

L L I T L T LTI e Ty B e e ey P e T T P P R PR P PRI EL I LI 1L

DTMF decoder board with eight relays

g [0 S Famex oodide A
S SRR TR TR T SN
TARRANIYT TP
._v;\-o) ny toeiasd
Colre Loz s Iz,

RF Connectors Join the Ranks
& Dadgeis of Digital Amateur

o TS i“ | e Parts ¢+ Products + More Radio Operators!
8 4 23 A B vallireleyu. 45" 5 2 4
Intuitive Clrcults, LLC

\eloor 1240 S5 340 DTMF-8 3119w

P R el wWww.W5SWL.com

HF
DIGITAL

Get On the Air with HF Digital
Third Editicn by Stewe Ford, WBIRIMY

Precision Reference Standard AREL ftem No. 15Us
Test the accuracy of your digital and analog meters, asdlloscopes and Member Price $19.95

other equipment

il Prici: 377.95
Resistance : .1%, 10ppm, 10082, 1.00K$2, 10.00KQ, and 100,0K52 Resail Price: 522.95
DC voltage : 5V, #£0.007% precision voltage reference wwwe.arrl.org/shop
DC current : 1mA, =0.19%

AC voltage : SV RMS, bipalar {(+5V, -5V) square wave, £0.1% ’
AC current : 1mA RMS, £0.2% 4 ARRL
Frequency : 100H2, 20.02% signal source {(2nd Mreq. option)

o +0.05 ' o Hatlonal Assodation for ,
:.n' 50% QDJ% ” Amateur Radio”

Duty Cycdle : 100Hz, 5V RMS, signal sodrce

- . : : . : WAL My
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hy-gain Rotators

. . . the first choice of hams around the world!

rotitor e the world!
For nedian commuricelans
neesys up o 13 so  wind load
ance, S-sceonsd brake delay, Tosl
Culibeste fimeren, 1oy rernum:-
i grease poraails cacasal
Pperaliom ewn oy A1
Alloy ring pczr for sxna
strength iz W KNG 1S
for maxioum celicbilicy,
Precivion sndieataer pelenbio-
meter, Femite heads redose
RF susceptibilite. Cinels plug
Sopir plag oL zvmml bas,
Dzl &3 bell Dearing race for $
lesaed becsning stranpth, elec
tric lockirz sroel wedge brake
provents wirkl iduced viovainant.
NoerthdRaarh center of todurian scale on
meted low voltage coauel. mas mast 2107

FIAM.3

with DEIL2
HAM-YT

vy DL 3

TAILTWISTER SERIES Il

ar Lsige mieh T-2X
1EY ARTENEA STAYS 31 099
up o 25 sy L ovend
T Sesacond
brahe Colas, Toar
Caltbrate fime-
tions. Low temp
whedse, leugh
allow ring genr, indica-
Lo pvlentiveneta, o
vire aeads ar poten-
foinebcy v, vecath-
erpto! ARP conneeians plis
3-pin plug at conteal, tiple
neatring ree (AR hall heer
sl for Jrae Jeod bearing,
cleet locking sleel wades biake, Norlly
ot center of mtarian seile mater, Ty
voltage conbal, 27" inast

MBI, SISY.95. Ahove lower hesvy
duty mast suppott, Aceepts 17%-2%" 0D,

1358

w1h -2

1545

with DL S

CD-4511

For antenoi L4510
s upto 35 g a5
se. et mounied 599
natdde rayer or §
s ML owith asas adapran, Low
MR LT dnesse oo
=30 F degrees. New
st Cshibrate
funstion Bell
nulalor bosign
aives el
wesdher pie-
techivo. Jdud 38 2l basrirs nwe nves
proven suport. Dilz-cast vig eear, stamped
sleel peer dive, aeeey duly, ionhle e
ear frain, North cearer scale. lizbted direc-
tanal anbicatan, b-pu plugsockat on con-
rrol untt, srap-scion cortml swirghes, Ty
coltage cantral, sale opaiation. lakes masi-
marm st siee uy 20 nches. MSLID tishi
duty lowwer aeaz support leeluced.

HAM 1V anad HAN T Rotator Specifiontions FANTWISTER Rozaror Specifications CO-51 Rotoeor Specifications

Wl Taw ! g s ) ey I3 ezpiares Gl Wined Tunl caparsie e rovar ) 20 gouone foc Sined o sameaTie s de e 5.5 sygieen et
Wind Tuad (wimish niaptec) T aqiare el Wama Lol we st adapter] 10 square feec Wind Lead 1w, mast adaprers S syuare beet |
Luming Puoes _SUm le  Jursing dewer b s ) Planog Poweer Gl in. Ibe |
Broke Paver S0 in. Ibs,  Brake Fower BHID o Ls. ) TErake Powcr BICHTTRETS
B ¢ Cares vl Elxni: Wode: drake Connauchios Fhous 'Walicl 1B e Castuton Diw Biche |
TEGiig Ascebh deal raro M Il Inarngs Beariug Awcmhly Trpvr razw L3 hdl beves Bearing Assenhly 11831 rao o8t hodl betase
Wowii e HuSean: Dlerp vl sty Shening Hu dvaie Curep plveiars |-k oot Tanlesel tIvn psinewel bl
Contenl Calily Camlaciurs Cantred Calile Conducinn ]  unirul Cadide Comlurneess 3
Shingin W4ei-hi b Tre. Shipremye Weig™ o ksl Stppre Wish |
Fthecrive Mameat fin cowers IR0 b, Tihwtive Memunt o uwery MU fAIbs | | Litectye Moment (in mwer) 1200 11, b, |

Hy-Gain Programmable DCU-3

Digital Rotator Controller
DCU-3 -- $639.95
MHy-gain DCL-3 Oipa Condrolley dots you proqravm 6 beam Aoadings!

Givrs pau W aamanic ar manual cantrof of pour ligegaio RN ar
Tainavsher Rotators.
Prass o mamory Dutten o clalin o0 haam aicing ot ixt ham Eaak
Ciabozs ron o] baem eor o Youn o ey sk relglse f o ente sl
zalchy o vour DX,
DS sutsmal el faga paoe sndanie San and =slale uoks bs il aaten
i ng begrs joreey Sov a\der moiiovs vam TSk dvashes) e tarne off pour maoe bdors reahing s el
wRCIn Yau anlane ey canchs 1 A dof Balam e Beaka tidamhs - crosly mdising daragion sear-
el an walendng raake ve Seeply praes La® ard JAun! oaoes for A manus! conirel aod Soe wnrg.
Srghl Bhae 50 shown cunam, daked r and caveutor conlaclcd Eeam haadngs in anz: da3es Foameants
ERSPTHILEE] |

AR-40 -- $499.95
For compact antenna arrays
and large FMITV up to 3.0
square feet wind load area.
[2u3 12 hall bearing 3ce. Auin-
matiz pealtian sensar never
neexis rezetting.  Fulhy aute-
matiz contral -- juat dial and
touch for desired lacation.
Scld state, low voltage
control. safe. silant oper-
ation. 2 /-~ max mast.
MSLD low mast included.

AR-IO Renwvor Specificatioms
W b agentily ¢ rnide 1wl

Joreniaen el

Win ad (v miv apeer) 1.5 Teet
Ga1aTI3 ot veL SezurRately mIbey YEUr Clsglay 30 Iur A Baem headrg. bas USEKE 222 pors 10 e ot o Mhsl Mspeee) Ui
cumpale peid S juask S0 dean hivs Fiass cpgreceslb Sievsaes S3%64 26 AN Brake Paver 450 111, 30,
UG, Ordar LOUJK or 220w B Corsuxtnn D B

Assuanlady
A e Hanbase s
Cuntend Cabile Chomlingnres
Sheoping Wi hi ol
| Effectve Mumear {in towery | U At e, |
AR-500 Rotatorn'Controller -- S198.95
UHFIVHFC-Neter, MFJ8UG Rotxior' Cortrolior and
Rumala., Fra o el svall WEFLHFEM, TV, FY e
TS e band recs g 100 orc oer et
L ham aveeraa Rateoe s kol byvacsaatsr aonal ana
wuue cyss dumrum huusng srk pesc
A0 ala Chars, S0l Ihaust dasr ria
@y stz g, eAodes ot
camalern mmala, damia, and al hant-
weers, SRSCC racerbyns uy o 12 Jrec-
Ioes aver afler & powxer aungel Las mals soehad o et
voryae, Dispduss bocylor sy relyl ey pasilon,

Ihed are™ 2 lul harh v
g plveeare Rl

DCU-Z Digital Rotatar Contraller --$515.95
Lko DEUS, Bt lozs programmay © memansez., " 10 wid
Cyoker DOLLZS, T4 220 WAl

it

Replace your Yaesu Rotator Controller

YRC-1 - $429.95

Hygaln YRC-1 — more features, more robust, far lese prone
to lightning damage. Costs less than repairing!

Esavouzc - akd Inveur »oom Feadrg ore ap GOTO somer, Exclasne
1370 e A Thuseet™ Foe fn veypee onormes v S0 DSR2 Tuslirws Fnhl Bhe | O0 2linas
ey daksd r, comacr conlrclcd Ecam h2adngs cal. USE 20l 17 comocter conlrcl, Exdre
byl AT e g le Fus wsninine DO cadog cneni o som-hznt ol atiew iosnn Fiagd
2o adockiz. For Yaosy B DO LU ZUAVSIY AL, AU o7 LC moters.

YRC-3, $519.95. ke YHC 1 arc ccds & ma—arcs

Antennas, Rotators & Towers 300 incuslial Pk R, Starkville, M3 39758 USA

=
’. y "g a ' Sales/Tech: (662) 223-9038  FAX: (662) 222-5303 Op=n 8-4:30 CST, Mon.-Fr.

M Shptieg Fricee atd srec et ons sujesl o ==age. " AT21 Ve




A4 MANUFACTURING
%o FOR RADIO SINCE
W THE BEGINNING

» Racks & Cabinets, Shelyes, Panels, Quilet Sirips
» Small Cases & Project Boxes
» Transfarmers

]lu P ﬁ

RACKS & CABINETS TRANSFORMERS SMALL CASES

Technical Dalg, Diawings, List of Stocking Distribulors:
www.hammondmfg.com

Fun and affordable kits from PRONOTING THE USE OF TEN METERS SINCE 1362

Pacific Antenna W Ten-Ten International Net, Inc.

Fnrde - QSO Parttes « Special Evants - Pagparc bossing
KETS DAILY {eecept Barrdoy! us 28.33) azd 23 800 o1 1800

CHECX US OUT ON THE WEB
=i See T";'m:: :;';‘“V www.tentcn.org | www.10.10.00g

www.qrpkits.com IR A e e

W5SWL Electronics
Premium Quality

RF Connectors
Order Direct!

—— Wide Selection of Connectors ——
«UHF &N «MC MCX & MMCX = Reverse Polarity
*BNC & SMA *QMA SMB & SMC +RF Adapters

* Mini-UHF & FME *DIN & Low PIM * Bulkheads
*TNC&C

And Much More!

* Dave's Hobby Shop by WSSWL  +RF & Technical Parts
» Ham Radio Gadgets » New & Surplus Materials

Order at www.W5SWL.com

Ships Fast From The Arkansas River Valley
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Hardcover
Collector’s Edition

1
f

ARSI\

.

2100

The commemorative collector's
edition of Handbook 100 is
strikingly hardbound in a
textured black finish with
silver foil embossing.

it includes a special Insert
looking back across decades
of content that built The
Hondbook's reputation as &
“must-have” reference fol
the radio experimenter.
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ARRL Item No, 15T
Retail $79.95




ME

75-Am ps, 349"
MFJ-4275MV
high-curren
s:\\'m:hlng
powesr supply
gives 750 maw' TIIA continig-
ous. Graat for ALS-5000
amplifier. Adjustzble nutpus
4-16 VDC! “10/220 VAC,
Binding posts. quick can-
necls, FowerPolas'™, ciga-
rette [ightr 3ocket on f-ant.
Butlery charger gives chary-
ing cument af 208 rax, H&
conlnuous, FAXRSEH
x&.0D". Only 10.5 Ibs.
45-Amps, *199%
MFJ-4245MV
Swilching 4
power supply
:li'-'(fs 450‘\
surge0A contnuous. $-15
VG out. BS-260 WAL in
Low ripgle, highly regulatad.
S-way pasts, cinarétie
lighter, quick connects. 5§
Ihs., W B,
25-Amps, 164"
MFJ-4225MV
Switchirg power
supply gives 254
surge. 228 conlin-
unus. Ad;.ztable
89-15 VDG vulpul, 85-260 AC
input. Large 3" dual
AmpNoll meters, Birding
posts. cigarette lightsr acck-
el. 3.7 Ibs., 57Wxd':HxED",

MFJ PowerPole™

Splitters
MFJ-1104, *69"
FowacPale™
Solitler, 20 A
fused nput, out-
puls lused al 25 10,
54 Open fuse indicator.
2N HT L0
MFJ-1107, 84"
40A fused oinding
posts input 4
fusec PowerPale™ .
outputs, two 2.1 mm certer
npnsitve power janks.
MFJ-1106, 79"
One in, six out
FPuremsrPaiss™
SUAtotal, ¢ sats
af rmaling conec-
tors included

- |a

Wold’s Best and Largest Selection of Clean,
NO RF Hash, no RFl power supplies are designed for ultra-reliable ham
radiof High duty cycles on switchers for long Digital mode transmissions!

Power Su

pplies

30A, 4-16V Adjustable, PowerPoles™,\

and binding posts, Volt/Amp Meter ...
Ham Radio’'s Best Seller!

MFJ-4230MVP is ham adic's best compact swilching
power supoly — just DWW HXBD" and 2 oz, Takes up lit-
tle rapm on vour eoaerating position and perfect far home
staticn, field day, DXpedificns. camping. hiking or for your
next business i o vacation, Gives 250 coalinuausly o
30Amps surge at 12.8 VDC. Volage is front canel
adjusiable 416 VDG, Selectaba input voltage af 120 ar
MFJ-4230MV, *154* u 240 VAC at 47-63 Hz lats you carry i with you and usa it
Ginding Posts on Back warldwide. Fron: pane’ ros<er switch leis you choose

u MFJ-4230MPF, Armp/Volt meter for continuous monitoring. Cocl cosration

$169°

N R
-4 e lhv-.- [T
e

*149™ with excellent 75% efficlency. Extra low ﬂpplp and nolse
PrwerPolez™ an s less than 100 m\. Its quiet! Continuous air flow gently

fronlcfunit.  ganls the pawer supply and 3 Reat senaor Increasas fan
MFJ-4230DMP, speod if the lemporature nses above 70 degrees coelsius,
179" Over-voliage and aver-cument protection fully protects
b“{“;;,"',‘%‘f:“ﬁ?m‘:w? your transceiver and has ALASM LED, DC output is 5-
e ek o ml"{;g‘g‘; T way binding posts an front and Powenoies™ an back.
& ' PRy Powee your HF, VHF, UHF rig and accessories with case /
35-Amps, *“169* 35-Am s, *1 ag™ 15-Am ps, “94*%
MFJ-4235MV MFJ-4035MV MFJ-4115. 1"'-5.

switching power
supply. 354 surge,
30A continuons.
4-16 %DC, 1% wollage regu-
labon. <49 m\ peas-in-peak
ripple. AC ir: 9C-125 our 200-
240V, PWxd JHz2.D" 4 |bs.
25-Amps, *129%

MFJ-4125 gives 26A -

surce, 228 conlinu-
swilcher nas Saway bonding

19 2 It trans-
Sl former, 354 max,

" 30A continuaus. i !

1-14 VOC cul 10 VAC in.
Highly regu atedd, 1% Inad, 1
mV ripple. S-way pu‘ota v le]
Ilghﬂer Gl '\'bux’)" volt'amp maters.

5, 144 28-Amps, '129%
surge, 228 con-

MFJ-4128 28h
tinucus. 13.8 -'38‘.-

surGe, 2554 conl,
ous. 13.8 VDC ‘CC. AC: 8“-135 '70-
VDG swilcher has 2-pair 280 VAC, S-omavs, ciy souk
pasis on front 3~d quick PoverPaiss™, G-way posts, MFJ-4218MV, 5139.95. 0-21
coneecls on back, 3.5 s, (uick connecls, 3.3 1bs VOO 1801 3890 24V00,

MFJ High Current DC Multi-Outlet Strips

Power mulfiple transceivers/accessories from a smg!o 2C power supply

"MFJ-WIB 19* MFJ-1129, "154%

Powaer tvwio HF 10 outlets. Insts!l-
and £x gceesseras fomn

surge. 154 annt, -

13.8VDC. Qv

220 VAC, 33N k2 Hx 'cD‘
1.5 0. Sonay posls.

MFJ-4215MV, $§94.95. Like

MEJ-4175 bul has backlil

MFJ -41 25P 20,&

ancior VHFE rgs . ed fuses: wa 14,
?.; 12 WDC suo- three 5A, three 104, two 254, one 4CA, Oul-
Py 384 hign-current and 154 accessony
bonding posis, Yollmeler, ondoll swilch,

lets 1. 2, 4-5 are PowerPoles™. Ouslet 3 is 2
?SAhlLy currenl post, oullel 9 10 arn 154
Mastar fuse, RF b,pass 12022 R2 D"
MFJ-1116, *B84" MFJ-1128, *154%
12 fusad Powear
ane 254, one 40A Switch, Nater.
MFJ-11286, ‘119"
10A one 254, cne
414, Switch, Voltmeser, SWxl HExz 0"

posts. Swiich, voltmeatsr. 12 SWx - Hx2 LD

Like MFJ-I 112
FPaipz® thres 1A
8 fused PaowarFolas™:

pairs S-ways."On” LZD, 0- 25 "DC .oll"leisr
MFJ-1112, ‘69
Like MFJ-1118
but G pairs S-way
pasis, e meten'swilch, 1272 Y Hxz ' D"
MFJ-1117, '94™
High-current. Powers
four AFYVHF rados
simultaneoualy -- 2 at
A54 cach, 2 ol 35A comined. BWx211x3D"

W
four 54, four 104,
a 14, threae SA two

4 pairs 35A PawerPoles™, 2
pairs 354 high currenl posis,

MFJ Enterprises, Inc. 100 Industrial Pk Rd, Starkville, MS 29759 V154 [ 5P feayeail £
Phone: (662) 323-5869 * Tech Help: (662} 323-0549 * FAX: (662) 323-6551 5-4:30 CST, Mon.-Frl.
£l AVTEATIL NI AtV WA AT ST b sty o A0 MY Mg e
< Ui No e Wt Vmamany s Ky vy SN Granwiing nes 23] o seares avas! at WY

ME)




Wi luch thw rupaed TEW Lraineistor RF TRANSFORMERS

wd parte for e 28 uind 82-158MHe
aedilior desigos. Ve ako stock Uie 2—54MHz2
PP MRFA01 LDAASS ransisiore.

g ..,- an AR

HEsn RF1020

SUPPORT

y T

e - 107 6N Communication

1G98 - 107 ulm

1C-20 - 142 aten Concepts, Inc.

TC-32.-25.2-nhm 203 Mitsione Driwe, Braverorsek OF 46434 GE4D (
-

TC-24 - 26,3 ohm
EMRE0-50 30 ulm

Coal: mlamten{pasox com

WAV GO CRE ;thIZD"I:NP'M.IZIml

SCIN-ANED
UT-181C-35 25 nhm wese  Phonc (937} 426.8600 — Toge 0"
260 41131080 25 chun g- Established in 1979 5- 21y SUNHE

~ (reenHerovEnaezrNG LLC | AR

RT-21 DIGITAL ROTATOR CONTROLLERS

Unmatched Performarnce for any Rolato See us at Hamvention® { — —
. 1 =}=
RT-21 Rotator Packages
+STAR+

- RT-21 with Yassu & M2 Onon Rotators
RT-21 internal Wi-Fi Option

The ARISS *STAR* Keith
Pugh Memoriam Project

- Cantrol your rotator from ANYWHERE
using a web browser

WIRELESS NETWORK CONTROLS | .

Internet access for switches and rotators

Eliminate cables and tethered ol boxes 4 : - :
SiRTna cables aind lewened Controy box o honars ARISS Technical
- Create customized on-screen controls
Great circie maps [ § Mentor Keith Pugh, W5SIU (SK),
GH Evoryware Base and Remote ' and seeks o improve ARISS
- US8 and wireless relgy controls | 280 US STEM ccucation via
- Options: ouldoor enciosures | — | . ) )
and external antennas — — robotics — with telerobotics
A adding a wireless accent
Select-8 Wireless Remote Coax Switch Tri-Bandes acadINg a WIreless grcent
! @) Mrrer Beam
- Bullt-in GHE Wireless ' 33 Metes O pede
- Powered through the coax 75 Mot vmt. | R~ A A VAR AAR
Tower leg Mount e Middle and high school-
- Amphenol RF connactors s~ aged students will discover
www greenheronengineering.com ¢ (585) 217-9093 o sl the benefits and excitement

ot ham radic while

& Tigertronics Signalink USB 3 radio technalegy and

communication.

When v cartze = wrured ¢ m1 Herboes, nothisg Deore the Cumorhe Por NAIT X FTS rwnd v r o ewrd orimy
2 " raselacn-s . . Al nl L0 rea s e ading WS SN,
Séxaulank I' SE Y v bz ol paeetion snanes, ealug, senl ST 5T ars CM ie e foud

Cave ol ! W s e nes o Dig il ceanaiiog, xoan
CEpIE et e b Stgnefong CNOC R can e canld
Mo peses ciatmls, ool o =ipdi Nl et i w7 e 1l
cle doige egle Ge o e wnd wlliodd oading e T
Fanlt e Ndgmerane (N cippams vir iy all eseed sl S(glld’.lm" usge
dipionl anl saees muabies anl canrke e sirazlly wl
adive, Ioiz Uallvmee 0ol Mande in the LEAY wd oonay
cvnpems A ered caanrad oans ol svhoes Vit art
vocrorte bertlaw sl sas wiizt s the boee s shoanl!

800) 822-9722 Ovdar your Slgnalink today at
1 erfmnms ( el
R AP iy o (541) 474-6700 www.tigertronics.com

Your support of this program
is nesded, please give
direclly Lo ARISS al

https://www.ariss.org/
ariss-star.html

\ ivertronics 154 Hillview Drive  Graols Pass. Oregon 97527 j
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MFJ Deluxe Code Oscillator
0 IN STOCK!
2 @ MFJ-557, $74.95

o % . MF.J-557 lets you aractice sending Marse Code at home,
L wiark. In your car, cuiside on the picnic table, anywhere.

3 Valume adjusts from barely audible to full classraom sound.
Black Morse straight key on a non-skid heavy slael base -
siays put and doesn't move around while sencing. Built-in
speaker, adjuslable conlacls. Use 9Y ballery. not included.
Compact 8.5\Wx3.75Hx2.25D inches.

Plug MFJs C\W Reader with die or computer keyboard. MIJ 161
!(eﬂer into your franscaivers phane Easy pperatian. Front 52699
jack and key jack. anel speed, volume con- . O T

Now you're reaxdy o wrngxala wilh rols, 4 MESSAgE Mama- — Caey

the workd's best hi-soeed CW opera- ries, type ahead huffer,

loes - and ey wonl sven know youre  read again buller, adjusl o
hil feaminig e codel 5-99 WP, weightsidetane, sgeaker. RF| free. e ———

Automatic speod tracking. J-551, $49.95. RF| sup- e, o, ol v v e
Large 2-line LCD shows ressed keyboard, a must 1o avoid s s 0 CL T A‘i“_‘i"ﬁ_"} a
send'receive messages. Use pad- F| problems. e B W_STIAE -

MFJ Pocket-Size CW Reader™ and Code Tutor
T MEJ461 aver the world. MFJ's AutoTrak'* cUTISTREYRr o
- - $129.95, Place this aulomatically locks on, tracks and 3_35_}""" )n)ode_s.b_dot -
’ s W finy packet size displays CW to 99 WPM. Senal ash MEeMmMOonies,

; \ : jam-proof spacing.
MFJ Morse Code  port lets you display full screen CW 13T ?]L siUBplane.gbu«Il-m Spaak-

er. Speed, weight and tone con-

ma R Eader naar yu}::r taxi on your computar rrgonillur with

receiver's speaker  your computer anc terminal pro- ?
and walen CW lum inlo solid lext gram. Tiny 2%x37/4x1". 512 oz Fils gﬁfﬁf?ggptgﬂ°frﬁﬁfr';ilﬁ.° and
messages as they scroll across an 0 your shirt pocket, take it any- : J T AT
gasy-to-read LCD. No canles to where. Use § Yolt battery. MFJ401E Econo CW Keyer *119°
hook-up, no computer, na interfaca,

i I 'Pract MFI-418, S129.95, Morsc Front-panel -
ggth'i?,g lei?, n%ei-ﬂ?ﬁ' aﬁl&}?ﬁg&ﬁby Code Tutor, Leare: Mose code | volumedspaed conliols
Leg)rrn 81& COC e'zlind ianEaSA your anywhere! Copy lotless. puas- (8-50 wpm), tune
spaad as you inslantly sae if ’ou',e sk Irais, arusiges of any canbi - switch. Internally adjust
right or '.-.'r)onﬁ 'Favesélfop Oﬂgnter- :'-oulm wirls ur:QSUS. .-\I{Ill..'w"lL:Z' n‘mn'u?.” -_fge:-g::;'(tznn;.ZSnzw state keying.
2 ¢ ; el 1 A s cecle <pe 1o s e <peed 0 ny ¥342Z inches.
esting Morse'@S0s from hams all n‘;.:n" Hizh contasr LPE n, bni,lt-ir./ wgalm a

MFJ-422E Keyer'Paddle *2438%

MFJ-564 lambic Paddies *134™
Deluxe lambic paddles.
Tension/contact spacing adjust-
ments. sleel bearnngs. precision

MFJ-561 Tiny lamblic paddle *44*-

' — MFJ CW keyer and
Tiny lambic paddic is | lamiic Paddle combo lets
@JUS( 1AW aHx 140", ryou sand smooth. easy
just 22 oz. Precision W. Front panel

frgrqe. non-skid feel, Crome [MFJ- paddle formad Irom volumerspeed (8-50 WPM),

564 or Black phospharous bronze, rugged metal built-in dai<iash memares, spesk-

(MFJ-5648). # ‘ vase. non-skid rubber laal. wirad. er, sidetone.

jew! o) MFJ-1234C-EBP . . . Remotely operate your [ Plug & Piay F1-B and all
5 iver f ] Digital Modes!
yver transceiver from anywhere in the world! gita l:Ffsz%

modes: SSB. CW, ADIF logs to ARRL 12095,
FAL digitel. WSJT-X, LaTwV server. Send CW Iug&Play all
Fidigi are installed. from mobile device, digital modes!
_ Control via the keyboard ar paddle. - Specify vour
intemet-- racio, rator, ncludes email, word |radio whan ordering and just olug

: z Cw kﬂy‘iﬂg. YoIP, digi-  procassing, s rgadstmel USB cable into YOur computer.
EEE tal, '090'"%05&0‘ mon- grams, 10005 of Downicad fres sallware from inlar-
ag{_ Jitaring, cal lookup.  Linux programs. Mod-  |net and operate: FT1-8. JT4. JT-65
30 S Look-up talls using  ify, program RigPi fea- | Tgh,, FOKA4], WSPR, PSK-31, |
Use any web browser included FCC data- tures using text edtor.  |Echolink, APRS, CW, RTTY,

on vour honel Ipad' bHSE or (Jpll()l’li-!l QRZ MFJ 254G COP |'f.‘{in')l"(:.$’ Cket' ,\rntor. more: Eas _to_sot

tablet, ,ap top, desktop sub. Manitor DX spots & Haspbeny M-d or 38+ lransmilireceiva ievels. ‘y

even a Kindie! :.0' un-viorked of uncon- soviedfits |Transfomer isolated audio, PTT
Use neary any ri irmed calls, o JTECH HELP |conging eliminales adjuslments.

with CAT con ;'fr‘f Design, maintain * MRPSNGPI.QrOUPS.io | jnjversal, never absolete,

el e minltiple logs. Upload s fittps:drigpi.nel

R R e R e

ME

MFJ Enterprises, Inc. 100 Industrial Pk Rd, Starkvillo, MS 39758 V5% [el i ld 2002/ [3
Phone: (662} 323-5369 * Tech Help: (662) 3230543 * FAX: (662} 323-6551 8-4:30 CST, Mon.-Fri.

A ey YA T AT R s st At o D AL W e, e
= PVEN (O YT BT sl < TG Gy Tnar oo gUATAE S (1028 el on emene A ram AR



Antenna
Know-How

U EDITTET B
Catalogs: _

Phone: 410-586-2177
An American Mom & FPop Ham Shop

ALFA ROTATORS The ARRL Antenn Book b
Alfa Radio Ltd. 780-466-5779 B 305k V9 ek sty

antenne design, practical
treatments, and projects. it
contains everything you need
o understand how radio sigrals
Azimish propagate, how antennas work,

Ring . and how to constroct your own
_ 1 IAUA TR
High Torque * Self broking worm drive J5%8 antenna system

728 degrees progronnuble Limios simple wiring
A oto 18 Vol sma? ) factprint far cantraller « Learn more aboul those hi(_]hly

-ALFABAD’ O. CA ” naadlar HF transmitting loops,

« Iy builldding some new ME, HIE,
ar E-meter anennas.

MOSLEY MOS'ey lIShoﬂy 40" = Finel oLt now te treubleshoot

ANTENNAS The SF-402-A Is a heavy duty, your antenna tunar quickly
smaller 2 element for 40 meters! and aasil
SMALLER In Size - BIG in Performance! e eusily.

SF-402-A 3 3 . + Get the most out of your

anlenna analyzer.

Azinuth
Flivation

Sy L - o
[ SHEAL SN A ) -

r

- o
ATRCRAFT GRADE ALUNINUM  © ::!i'lgszglc . ;

ENT. ) * RALL - = - x
STAINLESS STEEL MARDWARE o COLOR CODED o & . + Design & high-perfarmance

ST Ro "Gl 22 YHAR MENRBANTY b ‘ Band Opimized Log Periodic
S ' 14FOOT BOOM . : ,
‘ *LESS THAN 48 LBS. ASSEMBLED Dipole Array,
AVERAGE IN USE

LIFE OF 27 YEARS Ca” 800-325'4016

”~ 1 r
WITHOUT MAINTENANCE (2% F o CATALOG or E-mail from ous Website Scftcover Retail 345.55

NENE e ) . . .
___built to last]! www.mosley-electronics.com '-Orderonﬁne-at:ml.wsm

Buckmaster %‘ _

OCF Dipoles \5:) ‘ ARRL
Built te last from quality materials! ’

4. Band ES" 40, 20. 10, & 6 matars The Natlonal Assoclation for
7-8and 135" 80, 40, 20, 17, 12. 10, & Gm
2.8and 270" 160, 30. 40. 20. 17, 12, 10, 6m

Bl&l‘('M"\E?TCR ;:{:;::ﬁx HamCall.net

TR-28 40/20.-Meter s
CW Transceiver Kit M&:«; Rauten,

” Amateur Radio®

WASRNC
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Noise-Cancellers Wipe Out Interference

Null out afl types
of naise!!l! Severe
power line nosss from arcing transform-
ez and Insulatars, flunréscent lamps,
¢mmers. looch cenircled lamps, com-
rstera, TV birdies. Lahtning, garage
cour upeners, elecine diills, meiwrs,
Irdustnal processss. It's much more
effective han a noise Blanker becanse
irderferenca much stronger than a
cesirad sygnal can be completely
removed withoul afecting the desinsa
signal. All modes -- SEB, AN, CW. FW.
‘reguences reen BCB Lo luower YHF.

Null out strong GRM cn top of wesk
reare X1 Null out & slrondg local ham
o Al brosdoast siation to prevent your

MFJ UltrasonicRecelver

with parabolic refiector
pinpoints power line noise
HF and YHF oper 3 2
alicr car ba affectsd
by nose, makes i1
Fard Lo hear woeak
stztionz, adda to
Taligue. Orlee, nose
comeas from powesr
lines, Power com
panies are willing o

14

help with lasues, but bl Fuu

don't nave ayuipment or ieinaed per-
sonrel to losste it MFJ adsz in finding
roise generaled by curong dischange
and srcing components. Acoustc
receves 5 tuned o 0 KHz 5 diame
war plastic dish givas a narrow
bearmvadth tn pinpaint nolse sourcas
less than 12" al 50 feet. Also lislen o
nature: bats, bieds, and inssos!

Reduce Harmonics,
Avoid TVI with MFJ

Low Pass Filters
Suppress TV, RFIL {ele-

redueing urwranled harrnon-

cs to your antenna. Your HF

signal slill passes lhrough
with lows less 50 vou snag

= that rarae [IX1 Keap the
wifiy and neighbors Hacpy!
' MFJ-702B, 559.95.

200W. SWR below 1.5 1o 20 MHez.
MFJ-704, $124.95. 15000,

— o WWR betow 1.3 1o 30 MHz
== MFJ-T08, $179.95. 2500

made 3WiR hetow 1.3 ta 30 MHz,
eUSA

7
-, handhsid
o Nower ling nnlsa
Tmetaers io search

prane, atner interference by |

a5

| =xpensive receiver from cver-
loading,
Use as an adjustable phas-
Ingg nervork. Comaing hwo
antannas to give
you a powerful
reveive slabon
and have a

MFI-1026

$269*

varely ol directional patlermns
MFJ-1026 simply plugs betwasr

MFJ Power Line Noise

Finder
Walk ur
drive around
wilh these

aus leaky naulators, loose hardware

< and coroded ground lines guickly
__ | Track naise rng~t down o the

=1 pole lianslanmz or insulalen, or ol
'source. OCperaies in 135 MHz ragion

where acthvy k& minmum and radlation
from coronadarcing is more lecalized
0.3 uY sensitvaty and widerange AGC
[or nuise level meler -- cyer 70 dBY

MFJ-1767, §129.95. Adds 3-alement
beam Lo MEJ-#52

MFJ-856. $209.95. Combination of
NFJ-852 noise bnder and MEJATES
thres-clomant beam antennas.

,‘,|r5*9‘;, MFJ Clamp-on
RF Ammeters
Clamp-On RF Armelors
‘quilc<ly shap over wires and
cubles Lo measure RF currents
flawing in antsnna elements,
radials, ground wires ané on aul
side of coax. Tune counterposes.

“ miza anlennas for peak parform-
ance. Fing peaka/nuiia. MFJ-854 has
five calibraled ranges o 3 frnperes,
including sensitive 30 mA range.
MFJ-853, $99.95. Like MFJ).834,
Ranges: 0.3, 1. 3 A Mini size.
MFJ-853H, $99.95. 3110/30 A “anges.
MFJ-805, £1 39.85. Chack RFI cn
canles up to 4" cia. VLF 0 VHF

' ad. Power line

L)

radlals, graung systems. Studyionti-

your fransmittng antenna and your
ransceiver, To null, you adjust he
amolitade anc phase potentiometar
cortre s far a minlmom S-meter reacing
or low noise. To peak, push reverse.

Use Luilt-in active ar extemal anten-
nit Constand Arpliede Phasc
Canfra™ makes nulling super easy —
shaq that rare DX you have missed

RF-sanse T'R swiich auto bypassss
your 7l when yau transmit. Adjustabia
T'R celay time. Use 12 VDC or 110
VAC with MFJ-1312D, $26.95.
BaX1VaX6% inchus.,

MFJ-1025, $235.95. Liks MFJ-1025,
ags the buillin aglive antenna, Use
axiemal antanna conracticr.

MF.J Low-Noise
Receiving Mag Loop

Clearly hear
-~
/ i :
/ 15 L B B \

signals 50 KHe
s319%

30 MHz you

never knaw exisl
Receive Loop
with Biastee .

nalse and static
disappears.
Rotating the
MFJ-1885 climi-
nates interfering .

signals or greally :
peaks cas rad

signals. Excellent anienna and pream-
plifer bala~ce cves doop null. Gives
excellent strang and wesk signal per-
[ermares wilhoul veedoad, Fully pro-
tected state-cf-the-art push-pull Gali
MPUCS preamolilern gives nigh denamic
range, low 1MD and 25 dB of ‘ow roisa
galn. Use Inslde or autslde.

MFJ AC Line

_ Filter/Protector

3T 11840 Filters and reduces
- 34042 AC poweer line RFIL hash,
noise, transients, surges
generaiod by computers, motors, RF
tranamitters. statizdlighining by 20 db
and up o 8020 GG wilh ground . Fasl,
nanc-second ovarvoliage protection.
Fravdes inductve isclation, capacitive
decoupling, RFI rejection, ovarsoltage
protectinon of common mode. differen-
tial signals. Rejecksshunls undesired
signzls to ground. 120N -Hx20".

MFJ Enterprises, INC. 300 industrial Pk Rd, Starkville, M 30759 ¥ Sl = SR ceal [ iy
Phone: [662) 323-5869 * Tech Help: (662) 323-0549 * FAX: (662) 323-6551 8-4:30 CST, Mon.-Frl,
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STOP RFI NOW

RFI Kits—Home /Mobile/Portable

Avaayhome rhestag AM/FM Brosacest, Monoe/AY
Mo Notko, Coratmes Hlertromcs, Compater, Sokay
Gorpge Dooc Grow Lighes, WVAL, LER, Erherner)
Cobie TV/DSIL, Applacces

Ferritas—Torold Rings,
Snap-on, Slip-on—all sizes ‘ m

Nolse Fliters—for AC/DC power. coom Acise filters,
warl wart, generetoy, laverter, bottery charger

Antennas, Chokes, Transformers

SULLET™ Bad Fed, OV, Loop anlemaes fram ORP o
Kilgwarty, Termisation Reshitors for 8870, 725D
1:4 to 814 Raduag/Umuns to 5 XKW 200 K- 180 Mty

On-line Tutorials stow bow to step AV fram 100
KHr te J GHr - OFM, Dewiey, Group Quaatity Fricieg,
Mauthly Speciols, Downlood Free 2 Tie Shewt

Palomar-Engineers®.com
760-747-3343

ADVANCED SPECIALTIES INC,
YAESU

¥ P rematio

www.advancedspecialties.net
BIG ONLINE CATALOG ;i .h

FTM-I000R
Dux-Gand Dighal

‘ AMATEUR RADIO EQUIPMENT & “

ACCESSORIES « SCANNERS

ANLI + COMET « UNIDEN -
(201 VHF-2067

114 Essex Streed, Lod, NJ 07644

Laresast Sanratay & Winrbay

YAESL

Still Struggling With
Your 20-Year-Old
Repeater Controller?

 —

More Power, More Features
Loess Money

State-of-the-Art Repeater
Controllers and Accessories

Aurcra, OR 97002 (503) 67a-618z
www . arcomecontrollers.com

- Dual Band

- 2Mi440

. and other
models

EmComm,
. Satellite wark,
. long distance
- simplex and
regeater use

Fenod o Amennas

Elkt e imen 2
Antennas|

www.ElkAntennas.com |

Fns. K3y
== KPASCO
1C-7200
1C-7300
FTO9" 4
| 1-450

FT-857
"‘?

™S

Explore CW Space
with the MMX

Awarded Top Cholce for Intersteller
and Planet-wide CW Comm

On Planat l{-‘lﬁ?{‘d.':it us at
WwWw,preppcomm.com
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Air Boss Antenna l.mmchcr
wi . olghtechnologiss.com =
See Video

: Tn“h“n-

whisrdss

ulubiechmebociessdmmnil ey

BevFlex-4X
Low Band RX Antenna System

cenfguic oz 3 swihls - 02 al Do
Ealc) 2, 27 WE300 loiy m:e m.c*x. ame "
“a optimal sl 10 HE 0.7 1322k0
ORI A 306 tcnwuron) % 3t the
null'ﬂh‘r'h*n“ nntpek 3 the oe

Sto avvsany spbehing A Legev, PU r'rh- iy

mntes charisee, ans minewl
UM isenns
fA¥ rody wari

", chmMyRigs.:a—.

Modu'or By YOA-Cobe Nobiie Sopoimnae Wi

www.umhmlmlum.xxvm

R
-

vac oge wWERCLE suer thang Ty cobim
O codiie Aapdondd i vogurtian of drviden (v roantel
V7 commpiete wath & VA, cobla
ARMR Ll

Your Guide to
On Air Activities

The ARRL

OPERATING

rhe ARR Opeoroting Moo
kas been recognized as a
comprebensive guide o
amataur raclia operating —
things you can do on the air
WILD YOUL GCAL INSam e Cases,
You may naed to pick up new
sottware or unolber radio,
antenna, or accessany, aut
in many cases you aready
hawe the ools you necd 1o
net started.

+ Basic Staticn and
Qperating Techniques

+ Radio Clabs and
Pualic Servee

* On-Air Activities end
Racllaspart

* Resources lor the
Active Ham
Softcover Retall $24 95

Order online at arrl.org/shop

ARRL

The National Associatiaon far

" Amateur Radio®




MFJ ANTENNAS

MFJ Wire Antennas MFJ Vertical Mounted Antennas

GSRV -~ Most popuiar antenna in the worid! MFJ 6-Band Cobweb Antenna
Operate 50-10 or 40-108 with urer. 14 ga.»ge @ . MFJ-1836H, $319.95, Six-nands:

7-ztrand copper anten~a wire, 1.5k, 32,5 20117M15M12M10/6 Maters, 1.5 KW, Par-
cear line maleing seclice with SO-239 Tar uoux fect for resticlod space, Kearly invise
MFJ-1778, $85.95. 50-104. 102 feat long. bla. 9x9x": fest, 8 Iea. Outstand-
MFJ-1778M, $79.95. 40-100. 52 feet long. ppronnance' Hurizont.’lhj polarze

End Fod Half Waves Qives less neisc, more gain over verli-

b o i cals. Omni-directonsl. No ~adials A o
0':'890'.3;3 g%wr?g;fﬁ‘_"“h one suppOrtino tUne. neded! Works great at law helghts. Low SWR.

MFJ'1982HP. 3129.95- 800 '4‘0'3‘[’.5. MFJ 1836 5299 95' _Yk.‘ '1FJ 1036}' bUl 300 .'.l'al’.s.

MFJ-1982MP, $99.95. 300 Watts. MFJ 4-Band Dipole Octopus Antenna
MFJ-1982LP, $79.95, 20 Walls. Octopus anlonna ful s fam-
40-10 Meters, 66 feet: sticks into four balancad HEVHFI/UHF

MFJ-1984HP, $109.95. aml Watts, apedes! Rotata for maximum signal,
MFJ-1984MF, $89,95, 200 Wails. mirimum QRMnuise. Mount low for
MFJ-1984LP, §69.95. 20 Warts. oozl NVIS, high for DX. Perfect for
Off Center Fed Dipoles l( \) g, ARES. Balu-y No tunor neoded.

, nk',‘lﬁﬂ::gh;ng'gaj'fqg’;’:;E*e“ggf; ,) MFJ-2104, $219.95. Includdes & hamsticks for 75:40:20015 b,

y % ' ) MFJ-2100, $139.95. Hub only. Use eighl baisticks,

0

MFJ-2012, $109.95, 40#2011 016 Meters, 1500 Watts, 67 ft,
MFJ-2010. $80.95. 40/20/10/6 Meters, 300 Watts. 67 fL MFJ Multi-Band Vertncals, no radials neededl
MFJ-2014, $139.95. 75/40 Mclers, 1500 Watts. 122 R. anggle sadialion 1875 you

MFJ-2016, $169.95. 160/75/40 Msters, 1500 Watts. 240 ft. ea_a é m:fk far-away, rare DX!
MFJ-2013, $109.95. 60/30 Meters, 300 Watts. 86 ft. Iclent enc ‘oading aives

Dual Band 80/40 or 40/20 Dlpolos, 1.5 kW maximurn radialed puwet,

1500 Wattz SSECWID qita’.
MFJ-AT758. $129.95. 8040 Meaters, &5 2 2
leel long, ultra-elicient esd loacing O 7 .efrairy :l Law SWR. Omni-d «: ”'“"3' No

radivls ur anlenna luner needed

gﬁfg,.’;ﬁ?;i’;'cfﬁ };’Iﬁ;&}fﬁf’f"' ’ 14 gauge Low profiles blend into any sur-
1, \ ’ NS, : are
buill-in 80238, hanghok:, ~ é c{~>‘l1-‘;& \c'cl:éx \ aundings. Maunt tam anyshears

MFJ-17754. $89.95. 40201, 42 f. clirectly. G o byl

MFJ All Band Doublet Efficient hign O coils, High power it woune choke balun
MFJ-777, $98.95.102 foot, 160-G Metars with OT-O Built-to-last. Soiid finerglass rod. aircraff aluminam wuking.

wnerbalun. Extremely o feenling 1oss. 5 models: Chaose your hands 80-2 Meters
Super slong Hbemlass cenler insulalor pro- MFJ-1796, $359.95, & bards: 40! 20.13-‘10'6-‘2&-1 12 Teel

vides strass ralief for included 100 fast iaddar MFJ-1797. $299.95. 7 bard=:4C:3C20:17! 15121100, 23 f.
e, Ceramic end nsdlators. 1500 wails MFJ-1TO7LP, $3798.95. Like MFJ-1747, l‘.i.ﬁ oy 9 feet tall,
SSBICHIDigitsl MFJ-1700. §609 06,10 bande: ro 20t
- . D510 bands: Brvdonam2a 1 21 s 2 G, i,
..MFJ 1.5 kW Dipoles MFJ-1799X, §639.95. Like MFJ-* 799, hilt 1683 HOM
Twstrand, 4-yu. copper wire. Cocmnic insu-

lstors. Cantar insulator with S0-239 MFJ 43-foot Vertical, 160-6 Meter
MFJ-1779C, $59.95. 20-6M, 35 feel. MFJ-2990.$469.95. Hich pPrfnn'nance £3 fnet vert-
MFJ-1779B, $79.95. 80-40M 135 foet, cal operales 180-6 Melers, <500 Walls SSB/CVDiy-
MFJ-ATT9A, §90.95. 160M, 265 feet. 1al. 2 =cuare feat wind load. Self-supporting, no guy

wdres needed. BOB3 airerall aluminum uking, Botiom
MF J-1;22M$1E0’;3t§;ng§:vgg%?lgea fg, %. leng, € section 2" 0D, .* 20" wall thickness. 20 Ibs. Requ res

100 fr. lacder 1oe. F-sfrand, 14-ga. wire. 80-10M ‘ antenna tune'. groundicourteraoise.

wilhy wnerbalun. 1500 Walls SSECWIDgilzy. BigStick ™ Vertical BIgEAR ™ Dipole
BOM End-Fed Zepp MFJ-2286, 5140.95. 7-55 MFJ-2289. $249.05.
MFJ1748, $108.95. 125 feel ang, 100 Toct ladder WHz, (el 174 prave 20-5M, 7-55 NHz Fall-size
line incgudeg, 7-strand, 1¢ _.,..il'-é. Uze & 40 coil. 17 £. extendad, 20-G Matar di cla, <0M air
wnesbalun. 1506 Wats SSBICWIDigital. 28" collzpaed. 2 lo2. 1 KW, B loading cail. Twa 17 fi. tele-
Maoun i, =adial kil ncluded scopic whips, 28" collansesd,
MFJ-815, $59.95 MFJ-918, SSQ.g MFJ-913 $59.95, 300W ¥ Lightnin sur @ protectors
RFI Isolator 4:1 Balun TOMFJ-919, $84.95, 1.5 kW 1~ MFJ-270, % 4':0-!.'.
Prevents unwantad True 1:1 currc| True 4:1 curent haluralanten- = MEJ.272, $49. 95 15000, #
RF Irom baveling balur!center Lna cenler insulalors transform - Gas duv..ho.rgu lube
on your coax shied insulator. High- 200 ohms 1c S0 ohma, 1.8- - ™ zhunts 50C0 arros peak.s 0.1 dB
Inte your expensve permeabiity for- A0 MHz Transmission line o] Kies. 1 GHz. 502348,
iransceiver. rit= oeads on RG- transformer, low permezbil- o4 « 2-Position Antenna Switch
Prevents painful 304 fefioa i coax, 27 ity ferrte cores. S0-239, | “ MFJ-1702C. $7005. o w
RF “hites” and eratic diax@ leng. 14 gauge  slainless sleel hardware = 2-pusilion anlunm ] h
operation. 1.5 kW. 7-atranc copoaer wlre with direct 74 gaugs switch, lighining surgs
1.8-30 MHz. 1.5 kKW 830 MH stranded copper wire 1o antenna. prorection. pentes graund.
MFJ Enterprises, INc. 300 industrial Pk Rd, Starkville, s 30750 > ISl ™2 K Pl [ s
Phone; {662) 323-5869 * Tech Help: (662) 323-054% * FAK: (662) 323-6551 8-4:30 CST, Mon.-Fri. 6
Ataatvang Fase s psaltweeng £y rcisasw al 2000 slmeae -
© VAP RS WATAT ANITOWNTY = JD 00V om0y DIV At (W02 2P G AT ATIR(Tm AR ..u;;.




2023

CENTRAL FLORIDA FAIRGROUNDS AND EXPO PARK

February 10th, 11th, & 12th
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R»oR Host of the 2023 ARRL Southeastern Division Convention

-

Start e 2023 Hamfest seascn by visiting the 2rd largest Hamfest in the Unitect
States. Come check out the latest in smisteu-radio electronics, accessanies. ard
gea Strollthnu the larges: tailgete in the Southeest, Fine great deals in our swaps building with
mrove (an 200 swap lables. You can even calch & greal leciure or [orum while you're Biere. Bring
tha farrily and soend scrme firme bafere ar aftar HamCatien atona of our area attracticns. Attanding
is 50 casy because we partnered with & select group of orefered hotels to provice you wih greal
accommocations at soecial rates. Sc make HamCation your next vacation destination!

» Speddl Gues| Speakers * Testing on Frdzy and Saurday + AV Campirg cr Pramises
» Ovar 150 Gommercial Bactns * Farums o0 Grest (opes * Freg & Corvenien Pa4ing
¢ Nore than 200 Swap labks * Ovsile Sceoler & Wheekhall Rentals = Vsl Nearlby Therme Parks

* Lagest Taigale in the ,Soultmsi * Guast Frisndly Florkda Atrnoschers » Casual or Fine Dining Neerby

WWW.HAMCATION.COM
Friday-Satwday SAN - SPI, Sunday BAN - 1PM, Oercin ke Catiorce
Tickste are $25 at 1he gata, Eﬁ:f;g 7'33&70 2 e

20T Bl OETd



Free Dealer/Catalog/Manuals/Instructions — Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ Dummy Loads & SWR/Wattmeters

Dummy Loads

World's most popular Dry 300 Watt
HF I VHF Dummy Load

Air-cooled, non-indecive resislor in 2 parlo.
rated metal housxng Has SC-239 connecior.
Ful 300W for 30 saconds. Derating curve to
S minutes. SWR Balow 1.9:1 (o 30 MHz, 1.5:1 30
1o 650 MHz. Compact 2'%.x2 %7 inches.
MFJ-26DCN, $69.95, Wilh lype ‘N conneclor

(G R BRI

85993

Ory 1.5 kW HF/VHF/URF Dummy Load

Ham radio’s maost versatife 1.5 MEL20s
«W 60 chin dry durnmy ad cov- 34 9%
2rs DC to 650 MHz. SWR 1.1:1to

30 MHz, 1.3 1a 850 MHz. Handles 1500w
for ten seconds, 100W for 10 minutes. 3Wx
SHx80 In. S0-238 connector. MFJ-264N.
$119.95, Wilh lype "N connector,
OlN-Cooied 1 kW CW, 2 kW SSB 50-Olhwn Vemal.osd"‘
Run TKW CW o 7 KW PEP for 10 ME1-250 -
mirutss. Run coniinuous duty with 54 (955 &
200 Watts CW or 400W FEP. Tranz-

ferrmoe oil included. SWR 1.2:1 w 30 Mz, Lew
SWR to 40C MHz. SC-239 connecior. Safety
vert with ¢ap, carmving handle. 7 SHxE LD In
MFJ-250X. $89.85. No frans‘ormaer il

e ee
WY DU L

500 MHz, 100 Watt Dummy Load MI)- 260
Connects direclly wilh buill-in PL-259. s44*
Finned aluminurr sir-cooled hasmink. 15 SRl L

O e a0 %1t

Watls cont nunus, TDN0W peak, SWR <
1.3:1, DC-500 MHz. 1% inch round by 3 inches long.
MFJ-262B, $384.95. PL-25%. 35 'Watts continuous, 2(‘-')';‘;' far
S-sovonds. SWR< 1.2:1 DC-1 GHe.

MFJ 2500W fan-cooled Dry Load
MFJ's 2500 Wall fan ponied load hanclas A
agal limit amps, 2500V average one minates "_
on. en minutes aff. 300W continuaus. DC- &
Melers, SWR <1.25, 30 Mg <1.4, 20-80 Wiz
Dedailed power curva, 12 V0C or 110 VAC.,
EVANEH 950 in. 50-234s, 5 pounds

Switchable RF Dummy Load

Select 16.6. 25, &0, 160, 150 Ohm
durreny loexds . Tesbcalibrale yoor wallimeless,
SWR accuracy. At 50 Ohms it handles 30C
Watts tor 30 seoonds Gith SWIR < 1.1, 50
MHz, SO-23. 4 W2 HXG D in. Cotional 12
VECHMTO VAT adaptor. MFJ-13720, §24.65.
3 GHz, 300 Watts Dry Dummy Load
New high-tech metal filmm resis-
tor an larga heavy-duty a2ir-noaled
neatsink. 300 YWatls for ten sec-
onds and 1250 conrinuaual, SWR [E BNl
=11, 1 GHz <12, 1.5 GHz; <15, 3 GHz N<on- S4 5998
nector. 1072, H<5 -0 inches.
1.5kW Dry Dummyload/SWR/Wattmeter
Tune up your transcaiver, linear amplifier or
ant=nna tuner into a safe S50 Chm curmmy
aad ol @ power. Then insiantly swilch Lo
your antanna and monitor S "R, farward and
aflecied power on lighted cross-neecie metes
30003000 Watl remges. DC-60 MHz. Testtune
Xo=neera, amps, tuners. asluns. filera, ooax, 3bs,

PAF-241

$ 1 8993

12 L B O

321 995

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 38750
Phone: (662) 31235869 * Toch Help: (662) 323.0549 * FAX: (662) 3234551 8.4:30 CST, Mon.-Fri.
AN INGNG. Be s N seSGTINNNs 200N 1 GINN o) 2022 JARY Errvprecs, Niz
w7 VRO AL AT PO A0t = S0 00 i Ich duive s R 2T G0 s A fan MRS

SWR/Wattmeters

Compact Cross-Needle SWR/Wattmeters
Large G.inch Mobloeg Cross-Neecia meler covers
1.8-200 MEz in 20:200W power ranges. Read for-
mrd_ reflected power. bw R aimuitangousty.
3D GH 230D in. 50-Z39 conneclors.
MFJ-842. $84.05. 140-525 MHz. 15/ 50W.
High-accuracy 1.8-60 MHz
Digital SWR/'Wattmeter
Highly accurate! Auto-ranging aelect
25W. 250W, 1300W ranges wilh @l
10-bi* resolution. Fraguency comrpen-
saled cala insures highesl accuracy, True peas! “§§“
avarags ‘orward/reflectad power, SWR and fre-
cuency are amuitanenusly displayed an backlit LCD and
arge 2-inch lighled cross needle meler. Peak hold. LED,
buzzer. am plifer-b',-pass zlerts anc orotacis your amplifer
when SWIE s high and Lagoles extra relay, B W lHxbin,
MFJ-826B, 3229 95. No mater, ampr bypass, conirel nelay.
MFJ GrandMasater'’™ SWR/Wattmeters
GrandMaster™ SWRFPower M‘.‘J K30
Meters are the Cadiacs of 514995
ham radiofln Large 3010
inch pracision illurninated mefer g ves
casy wide-angle viewing of SWE, “or-
weard or reflected power, 75 WG Hxd D in, S0-229.
MFJ-870. $119.95. 1.6-60 MHEz  20/300/3000 Watt ranges.
MFJ-874, $159.95. 1.5.573 MHZ. SI200200 Walt ranges.
MFJ giant 6.5 inch SWRWattmeter
World's Jargest HF 15N MTT RrSTH
SWRMWalimeler has giant 8% 541 99Q°5
inch meterl Extra-long scales
gives highly accurate SWiipnwer 1.5.54
MHz. Huge numbers maks reading sasy.
Thue peak or average forward anc ~afies-
e puwer, 20020072000 Wall ronces. 9 x :
Vot bstter, 12VDC o 10 VAC with MFJ-- 312D, $24.95.
TSN ARSI in, 802395,
VHF SWRWattmeter plus Field Strength
World's most popular — and mast  MTJ 8120
alfordale -- VHF SWRMWalireler o
Read SWR, fonvard and refectad -
pawer over 144-220 Mz in iwa rancas, SRS0CW. Builtsn
field strength meter for 1-220 MHz. A2 FHX3D"
Compact Digltal SWR'Wattmetera
Risplays [orward, releleclee sower, SWR 1.6-60
MHz) and battery all in & single glance! Large
W ovward power digis anr S48° reflectedrSwWiR e
digits! 0-200W, Powsernbacklight enleT. SO-230s. 31 399
MFJ-847. $129.05. 125-525 NHz. 0-12000
MFJ-849, $219.95. Large 3.5 brichl cranye .
LCD displays SWR, forward!reflectsd power. m
1.5-528 Mz, 2000, HFWYH=-LUREF switch
MFJ HF GRFP SWRWattmeter afpre 1
VHF/UHF SWR/Wattmeter
Lighted Cruss-Noedle SWRMWatls,  MELsar
1441220/440 MHz, 30:300W Forvard ’99”“
vower, BIE0W Relievied power
visa Bl oo i (2 L a
-u%l

MT1822

58495

Read forward. reflectec power 1.5- %G 4%
S0 NHz, O-SW. Also readds SWR, relalive power
100 mWW 1o SOV, S0-23%=. 4 7w 2 H x3D in.




Join Us
74th

International
DX Convention

April 21-23, 2023
Visalia, California

IDXC Is The Premier DX
Convention In The U.S. |

* Full 2.5 Day Program

» DX University

* Contast Academy

» 15-20 DX Seminars

* Meet Major Vendors

* Large Exhibit Hall

= Visit With Fellow DXers

* Great Raffle Prizes

= DXpedition Speakers
From CYDS & 3Y3J

REGISTER NOW !
dxconvention.com

IDXGC 2023 |s Sponsorad By:
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Northern California DX Club
Central Artzona DX Assoclation
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the VLE Very Low Frequency,
' nandpass DC biocked surge

- protactor in thal range provided
- adequate orotection.

- ausoices of the U.S, Department

Alpha Delta Radia L

Communications,
I-Lc The sy of the "Ponc s’

The Alpha Delta TT3G50 Series
Coax Surge Protector |
Design Concept

It was praviously thaught that
lighilning discharge enargy wasin

YEARS Coslinuouns Produot
[ Irnovation

saectrum and that & narmow band

However, In a study under the

af Emargy utilizing the satellte
FORTE carryirg VHF lightning
discharge sensors, It was

\
| determined that there can ;

ne damaging lightning energy amissans thraughout the 30-300 MHz

VHF specirum. Therglors Iha damags hreat can ba arypwhers from VLF

through VHFE.

Through carelul design of the Alpha Delta Model TTIGS50 serios

braadband precision canstant impedance thru-line and ARC-PLUG™

medule, allowing proper firing characteristics, this state of the art surge

protactor dasian allows affective protection throughout this antirg spectrum.

= Depending cn iha connector style wa pravida axcellant broadband

perlomancs through 3 GHz, compared Lo narrowbard DC Hocked
designs.

= The impedance comacnsated thru-line cavity design allowes control
voltages to pass through the device, insiead of the *wire around”
raquiramant of DC blocked dasigns. OQur design also &lkews in circait
cabie swoaps.
can be removed and replaced in the ficsd with no toels required and
without remaving the surge protector from the ciccuit, The knurled knob
doas the trick. Connectors and knob are O ring s=alad far
arvirormental proteclion.

* DC blocked dasigns require the enlire unil 1o be ramoved and
discarded If hit with & surge beyond its rating. They are not fiekd
repairable,

= As a result of extensie testing and approvals within the military
aparces, the Defansa Logisiics Agency {DLA) has assigned NSN
numbers to our devices. Cags Cuode 388A5. All of cur products are
manufactured In the US.A. in our 1ISO-9001 certified facility for highest
quality, Various connecior styles availabile.

Also available from Alpha Delta dealers.

www.alphadeltaradio.com
for product technical details, installation regquirements,
gricing, dealers and contact information



“Best thing since sliced bread!”

=0
9

More hams use MEJ analyzers than all othery in the world!

M. i3eD New and im-
$ 98 proved, now covers

! 349 280 KHz-230 MhHz!

World farmovs MFJ-250D
gives you 3 complete pictune
ol yeur anlenna's SWR and
Corplex Impecance.

MFJ<258D is o cumplele
ham radio {ast station includ-
Inf frequency cannter, 12
£gnal generator, SWR
Aralvzer™. RF Reastance!
Resc IunvoAn.ﬂyzc' Caoax
Analyzer. Capacitancay
Irductarce Peler and mora!

Read Complex Impedance
as Se0es resistance and
reactanca [R+jX) o &5 mag-
niturde (£] anc phase

'MFJ- 259D . - . Worid’s Most Popular Antenna Analyzer!

(deqrees)

Determine velozity factor,
coax cable loss 0 dB, ength
cf poax and distancs {o
shariopen.

Read SWR, relum luss and
reflection coefficien: at any
frequency simullangously

Read inductancs [uH) and
capactanee ipkl at RF fraceen-
CES,

Large eaay-to-read twn
line LCO scroen and side-by-
side meters clearly dizolay
your informalion.

Built-in fraquency coonder,
Ni-MHIN-CD charger grgul,
battery saver, low batiery
waming, smonth reduction

arive luning.

Super easw-m-use! Just
sel the bandswitch and tune
the dial -- just like your trans-
celver. 8WR. Complex imp-
edance displayed instantly!

Fully porable, tzke i1 any-
where - emuolte sles, up
fowers. on DX-padificns. Use
0N ar MNI-Cand or Ni-tH
batieres (nol included} or 110
WAC with MFJ-13120,
$25.95. Rugged metal
cahinet, 4x2x6%.".
MFJ-2480, $329.95.

MFJ-249D does
evernything MEJ-25590
coes with digdal dis-
play only.

=

MFJ-269D ...280 KHz - 230 MHz plus 415-470

New and improved. Now
covers 280 KMz fo 230 MHz
and 415 to 470 MHz and
2200 Meter band!

Instantly gives you 8 com-
olele piclure of vour anlenna
Read SWR, relur oss.
reflecs-lon cneffolent, match

M) 2w

*449°

coax loss in dB,
length of ooax

and distance (o
zhort ar apen in

foof "" 'mr a2
effidency at any frequency Buil-in TOR).
simultanacusly. Coax
Read Complux Impedanc: cafcu,aforﬂ'
seres ecuivalent resistance Ilm, |,\ "&ll‘ m
and reactance [Re+jXs) or 85 foot gver

magnitde (£) and prase degrees and
f1bgl‘(;0:: Ago reads paralle’ | -= varsa for
e-qur.-alem resistance and any frequency
eactance (Rp+xp} valocity facior.
Determine velocity facor, Measure

: SWE and Inss of
e coa with ay

| characteriztic

uva.,ddr < (250

KHz to 230 MHz)

rom 10 16 over

| G00 Chms.

‘ Measures

~ induclance in uH

~ and capacitzncs

~in pF al RF [re-

quencies. 100

| KHz ta 230 rHZ,

. High contrast

LCD gves precl-

sion rcadm s and

"tv-n side-by-side

- analog melers
make antenna

MHz, 12-bit A/D

adjusiments smoath anc easy.
12-bit A0 converlor gives
much ketter accuracy 504
“esoluban han vamimon -
oits -- MFJ-2690 axciusive!
Built«in lrequency counter,
aatiery saver, low battery
wviarning, N-MaNICH chame
circuit, SWx20x8%", 2 .
Use ten aA batteres or 10
VAC wilh MFJ-13120. $26.95.
MFJ-268DPRO™
SWR Analyzer
MFJ-263DPro,
$459.95. Like MF.J-
250D, but UHF
range cavers 430
to 520 WHz. Fur
cammercial work.

300/150 Watt Tuner
00N (6-1601) 15UW (6-3200 Ohms)
S0

Automat-
ically lunes
unbalanced
and balanced
antennas, ultra-fast automatic tuning
and has 20,000 VirualAnterina™
memaries. Has multiple antenna
coenneclions and antenna swilch,
afficcent L-netwark. select 300 Yatts
[6-1600 Chms impecance matching
ar 150w (6-2200 Ohms}. 1.8-30
MHz. 4:1 balun. anal cq Cross-nee-
dle SWRWattmeter, backlii LCD,
remote control port. Handles
300150 Watts SSB!/CW and digital.

MF.J-225 1.5-180MHz coneinu-
ouy Two-Port Graphic Analyzer

Qutin
the field,
e MFJ-
225is A
COmRE
complately
Sl
fained hiandneld graphing
analyzarc On the hench it
becomes & full-fledged
two-port (521) desktop maching when
leamed up wilh yeur PC. Using poweriul
IC-miniVNA freevisra, vou'll nun de-tailed
data analysis and pring aul stunning
cokor-graphic plots to document your
work! Buili-in back-lighted 3-inen LOD
graphic display. Make Ine adjustments
using full-screen easy-to-view SWR bar-
,w!,  caplure vivid swepl displays loe

YR, impadancs, re-turn loss, phass
anqlé mare. 208 ganerator,

s429""’

|B- MFJS2AA10. $49.95. 10-Pk

SWR Analyzer Accessories
A MFJ-29DIMFJS-39D, §49.95. A

Camyra =zuch for MFJ-
288002580,
l
|

C. MFJ-66C, $59.95. Dip rois,
=at of 7o covers 18200 Mk
0. MFJ-731. 5134.95. Tunatle
Aralyzer Filler 1.6 30 Mz far
giran: Rl fislds.

E. MFJ-817, $54.85. 1.1 Curren!
hilun far SWR Analvrem o sost
beanzed Ine antznras, olhar
Ty,

F. MFJ- 1737 $6.95. PlL-258 0
BNC =&

G MFJ-7727 $9.95. PL 259
SKS -amas,

|H. MFJ-5510C, $24.95.12vCC
cigaaite lqbics adapior

s  eEe
= f
E S
F be

G

MFJ Enterprises, INC. 300 Indusirial Pk Rd, Starkville, MS 30750 ¥ Sl = 2R el [ i

Phone: [662) 323-5869 * Tech Help: 4652) 323-D549 * FAX: [662) 3236551 8-4:30 CST, Mon.-Frl.
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Ultimate [ Quickstick™ |
Crimp Kit™

| |
BRSSP A CT T Y | AAAAAAANT
A-complete VHFE-UHF station in a f q -~
can: Get them with or without radios. - ,

Checkout our large assortment of 1 ' ; “Hamstick” style mobile
parfs if you want f6 build your own! : antenna. Available fromj
6M to 75M.

L Made in the USA )

Test Eauipment

Powerpoles &

DC Connectors on all orders over
$73.00 to any United
States address.

HybridDX™ HF antenna.
Get on 6M to 160M in
less than 80 fi.

Play-Series™ System
Modular system with meters, usb,
powerpoles, switches and more.

www.qsradio.com



Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call tollfree 800-647-1800
MF.l...the World Leader in Ham Radio Accessories!

MFJ 1500 Watt Remote Auto Tuner

Place this MFJ-8998RT remote tuner at your antenna to match high
SWR antennas/long coaxes - greatly reduce losses for high efficiency

- Match 12-1600 Ohms, 1.5 kW, SSE/CWDIgital, 1.8-30 MHz . . . Match coaxiwire antannas . . .
Remotely powered t

m‘ “an
staticlightning protection. . .

Tune your antenna at
your antenna
Get graatly reduced losses and high
efMicienclies with long coax runs and
hlgh SWR antennas with this new
.’:.L J-99BRT 1.5 kW Remote Antenna
ner.

Weather-Sealed
A tough. dumibie weather seakd ARS cabi
10 with oardacpng Ips, sasing qeaat and
slsinkes £2al orasels protasis s MFJ-
S8R fruer all kinds ol vweather,
No Power Cable Naeded!
No suasr cacle n erde-.l -- farg2ly pozerad
throag omax, Includes 85 47917 Bias Tee
W ardaff seton for 'r-mm ard of rnax Has
12 NUC |ask hor cower cabls, It desred.
Fully Protected
MFJ ez usye aloarsims probtact Wil Tuner,
‘acio snd RF goveer amaliligr fom camsge
Automatic inducer and sy imetng
reWenss ning axirere 12acs muth zan ds-
SICy WoU SUNEr.

tllmmx...mlmer radio, tuner protecti
™ always tu mwhenp:rwet“f:'usbaek...nc

MFJ.998RT

$919.95

Bottom g
Chassis ™

Your fuewill val cane if e hine 75 Walls
with SWR graatsr ian 301 15 sgpied ar f mome
hen 123 'Watis I eopled
Tuner palpi is shalic e cctrciy aond Tghuring
irducad sume arotachad

MFJ exclusive StickyTune™

Very hal SWR niv fals spck rivismilier
powar and arsvar: ning calsad by sxirams
differencas ir osde (exampe: cisniing
bz ared ather cordilizas).
But MIF) axcusive Shcky Tute™ aways
bur2e with & sinrcle o™ power cves and
relngsmil,

Tunes Coax fed and

Wire Antennas

Tunecs bl amax e aed wire anenras.
Has resame fead-trcazh irsalstar fara e
antanias. & kY 12for™ neu.ats* S0-229 -
prevenls gicing oo igh SW3

High Power, Highly Efficient
A Hably elficdent C-nelvwok ah:h-s 5-6L0

O sl fall = SOQ Wates bagad liri, SSBICW
and Digital, 1.8 10 20 MHEz wilh H- l* le O,

600W Remote IntelliTuner”
MFJ994BRT :verfoct
M_"H“S 12-800

far 00 Watt SSROW
2ama. Cosx'wre amfugqgw{

amoltizrs ke
ﬁ.lel wor'e AL-E11
ALS BLOAVKLS A00M.
anlerass, 1.6-30 MHL
Fu;g weihersesied for 5509 95

031 156 Hamossly posaad though soax.

To.,gr suraba, bult-todast catinst. B AW x
SHox 144D indhies, 4 bis, Indodes MJ-4117
B a5 Posver Innsine,

200W Remote IntelliTuner™
MFJB26R. 20 Waks

SSHICW DS . B-1J0
Chnws, Coakiare antenrsae,
.8-30 MHz. Indwdes GiasTee.

mesozen $379.95

< VNN NT

300W Remote IntelliTuner™
MFLS93BRT rardias
U0 Walts S5BECYW
and dyilsl.Has exlis-
wite 6 1800 Oh n
Imeetarons Cae
Wi artanias,

1.6-30 MHL Fully
verstthersivled far remote
oubdonr or manng Jse.
Rerotely powersd tircugh cosx Taugh,
darsbibe. buit-la-asl caboe! msasures

QN x IH 1470 inches, Wrigks ast

4 pounds, Includes W47 Biaslea Powar
Injacior.

MFJ No Matter What™ Warranty
O yesar No Matter What™ Warcwily
30 Diay Money Dack Guarenies
(less <) o oders dirsel from MPJ,

MFJ Enterprigses, Inc. 3CC I~dusirial Pk Re, Staroslle, MS 39759
Phona: (662} 323-58€% = Tach Help: (GG2) 323-0545 = FAX: (G02) 323-0551 8-4:30 CST, Mon.-Fri.

fed eh pe e Prizae ans e | ok re e 12 ot o
TIANTTN sy - 20

S NE L Zohep e b
T8 TGN 2004 QLTI 394 o

on . . . Dutput
power

MFJ-998RT Learns as you Operate

As wau operaie, tha MELSIRRT anoenatizally
s tor mniTum SWH and reramoans your
requercy snd iunee s2lngs. The next line
pixd operale ot sl fregqueosy and seileres, ils
finr schean is rastared in Tillsacntds s
VOuU'Ma readly 1o Jpenats!

Highly Intelligent, Ultra-faat Tuning

MFJ Irstsntesll '™ recalis stamd iuirg o-
LJbong 1o 10,000 mevoras, For raw e-
suenitivs, M Inledi-Ture™ mneassuiey yous
aatenna impedanes aned nslanty desmmines
ths caract ratching companents. itarsnna
h'oeda-wes Laﬂll" te meagsues MFJ
AdipliveSearsl ™ searches only G releian)
corponents that car match ynur anrtanta
Arg you ultrs-tast tuning.

Fielrllp..m teabike T, Rb’mn:. 12-35
WIIC At 1.4 Amps maximam ar T 0 VAC with
opticas MFJ- 1316. $39.95 Wenhs B .5ibs

SFNW R BMH 5 1T D incaes.

160-6 Meters 43 foot

Vertical Antenna
Operate sll bande 160-E Wabars 3Ll

1500 Wallss weitr Ui sl sApor. g, 41 faol
tigh perfnmraren wercall Azsamb ~s i

ass Mg an 10ur Low prohle slencs 1 with
ey and ises -- Larely ene | Enlire lenglh
i, Ceoeplicoal Torae gl DX
anfarmancs an P datn and wary
qod E‘BUJ‘NRTW o 17-b Mstars, 'aascoce
Lshurler fonmore elecie o
angle endalizo on 17 6 Mif de
ared. One of fess wids range
=2 autoeratic unars &l the an-
enra wadily meslzhes ol sands
106 Matars, Thers's no phwscal
NI &L TEMSs 01 218 Ebar-
a8 —you ginwaly pot fep!
Rengaires greand syste, al least
ar: radial mars tbe bakar
Irciudes balun ard bass Mo,
MFJ-1932, $44.95. 41 band
grourd rdinl sysem,

MFJ-2590

$399.95

wsa IS0 EQ%D?‘

M CRRT ALY el

VMo Tesdrecior WR)
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Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.cam or call talkfree 800-647-1800

NMF.J)...the World Leader in Ham Radio Accessones!

Mora hams use MFJ.948%
than any other antenna
tuner in the world!

Why? Decaass e auld's el
NG Aere hes caman aanckivice
faeLtating e teng stis o maien
Jusl sbout mrwining.

Full 1.8-30 MHz Operation
Tune your antenna for
minimum SWRY Vincks 1520
M-z th didsles, vericsie, invertec
vues, randin wires. aees,
maaln abipe shamyain mesivng

BIANTEs. UEs Gaay, @[Encom wie,

Lesasrnoed s, Has ety
41 azlunar aalaresd ires
Custom Inductor switch
Custom o5 onas Ird.asiar

gafleh, 1300 vol Laning Gadsdiars

Toflae® readis g vessnrs ang
peaper X raha auss you an-ns

MFJ Tuners

Ham Radio’s Most Popular 300 Watt Antenna Tuner

ruaves woeialion ug o 330 Walls
FEPR trarecomnr npLt pueser.

The MEISASE ndictne ek was
guslorn desizrad towthalsnd tha
ealraire y ookt BF vollenss sid
rurends thet ane devninpad in

PILT LAY,

3-Position Antanna switch
Antenna svilch lecs wou salac!
Ivas o fesd srirngs, o
varaba aanan e oo rummy Inod
IFrcugn your MFJ-G48E or drect to

Ughtod Cross-Neadla Matar
Full 500 2-nch inkean Gres-
Maeds Welar, Les v essEly wad
SR puitk oe svernpe furass anc
rafiaeted acar Irvikanenust Has
3 WaEC or 30 Wl ranges.
QRM-Free PreTune™
MFJ's Q3-Fres PraTuwe™
lastes o aares bz s MEJ 3495
o-tta-air nia M5 Bulde damery
lead! Mawes uring vour azlael
arerna fostes el eager,

mrssaoe $249.95

Phlus Much More!

Full sies Lull<n nze-riduective S0
Chm darrw oo, seemz-poaf
L axar mUNH lorag ff"fo 28ral
1077 5 S5 & 7 iz, Supsue
connal consehnn ane maeal
MFJ.948, $219.95. Ernen
werman MELAIS=. kas al fea.
s x>0l o Cuv Y [0,

No Matter What™
Warranty

Bvery MFJ tures i protesan
hy MEJE famous o0s yese
No Matter What™ [iniad
wirranty. e wil repar oo
rapisce wour MEJ unar

puLr bansusiver,

More hams use MFJ tuners than all other tuners in the world!

MFJ-QBQD Legal Limit Tuner
MFJ-989D

$499.95

Nawr imaraead
MPJ-S880 bays
imearerrea wn
arphens sra kel
b wll by brosa beense sind o naa Illn-lo-ni. wal-
ry |relx| lfem e L] 1502 eus SSCWw,
A0 MHZ, InEueig NWREMAST Do '.:D- fo%-
lie o‘-rlann-\ b b ey Vet By 50 0F A
v wlbs e ez, Hew irnorvesd ArCune * Fidks
I3 trt ch. P wetiaqe cura aaun. New cnk
ot T ETW EH X 1D Inews.

MFJ-9B6 Two kneb Differential-T"

mra.088 $449.95

Two <rct lunro vd fererla canaziar and srCoe'™

ks FeLcladd rakns ing 190 Leond Are RS EF

1hsn o Grows i SWE 8l gnke v -,o-c'm_]

| arcles LR 22P S50 ur;ll’w' s, poner | ‘

KA &r.rn . Sear-Aiver hire ooner lkbee poak

CEH T {'ﬂeu- Nagdis SWRMSA w0 silanng
warch, sgor, 01w 30 MHe 1N 2 zH 2 150

MFJ-962D Compact kW Tuner

MFJ-962D $399 95

A Fowe meee Sollars SIR0% a0 an 'n AEYW lunxrbeeen
g b v adus 15 KW PEF 853 2w g e

Ve poeae TRCCW sulpall, 1duy for Amenlen’s
ALEHLACere ¥ miariadachee, grardton lurs

v pheacs o e Creadoeern [a SaRSallmata,
Bnbenny s e bedun, L fron, 18-30 e
L 3w U,

Phone: (FEZ} 35

MFJ Enterprises, Inc. 3

MFJ-969 300%W Roller Inductor Tuner

A re
Buperb Atce” ik s.060 299,95
ity Suvers € Meterz ey C80 Mulyns! 300 Walls
FLP SsU, Actvs tus prasraadrg Ighled Uross
Moot SWSUWaltmalarn DROGFroa SraTas ¥,

= lecrs saich, ) e baad 4 1 Ledun, Lazs fm.

perel, 10759 x50zl % 9050 indes.
MFJ-941E Super Value Tuner

Mot v yom
reney! G
W PE= 1.6-
20 MKT ligfre

Croszs-Feecly

Soyetcter, MFJ-S41E $1 99,95
E paabhvaveees aabch, 401 hane. “LND will s5gen-
s Lmenn Font pynsl 10NN € 2 2 0 in
MFJ-9S1EK, S179.94. wrer <l Uuic o1 gan!

MFJ-945E HF/'6M Mobile Tuner

Extonds vour maain
anlanna bantavil aa
s o s wolou,

RC culzde and adust - 95
s antaana, Try
et mes.oase $189.
Croegebomecls SAFYullnala gm0 Lypaes
sarches Coeers 1.0-00 Mz 20d G Veers, 200
iams PE= MFA20, $13.95. robiie roLrt
MFJ-S71 Portable/QRP Tunor
Tumves coex, aavrvsd liree, _

roncor vAre T S0 A Cross
hescla s SWH. 20300 ar

£\ QRP snges W hivs
MFJ-971 $1 79.95

FCEuly Mgt ':m.;ccf»tr*
NMFJ-901B Smallest Versa Tuner

TIne G X s 2 n,

MFJ's gt (56 25 6in v
ot oloreabks wce raroe LU
Wl PE= Wrmaturer Cosnm 13
b 30 W Gresl foro sl
solnd wlaly bz e biresr darps,

#

MFJ.S01B

$149.9%5

100 IncGustrial Px Rd, Starkville, MS 389759
3235869 & Tech Help: (RRZ) 3230549 m FAX: |557) 32536551 8.4:30 CST, Mon i

s aur oplon o 3 ful yeas.

MFJ-802B Tiny Travel Tuner

Tiny < 3 2%ax 3 v ol
150 W, 333 Mulury, Fewe
tanar byaass setlch hor coax!
mrecr wiv MEJ-D04H,
3199.95. St e

Cross nuedic S\
Watreter ard 4 Ealan toe
e ad ines
Harebes,

MFJ-902B

$149.95

MFJ-16010 Random Wire Tuner

Thallux.

arata al vt anyevoaam
Al MF s wos <k enataark
u 12 rarcoe vare inls wrsesful
raemmng anizana. 1.3 4
b F2. 200 °Walts PEF Ty
fx3zin

mrss010 $104,95

MFJ-9201 QRPocket™ Tuner

83-70 Mulwrz, 25 Wl

12 poglor dadcy, lunebypess
wben, wie-anga T-antand,
RNOx A% x 2k < 190 e hus

1F19201, $74.95
mrro21 74,95

MF.J-921/924 VHF/UHF Tuners

MFJ821 na s

2 Wer=220 MHe.
MFJ-8924 covers 440
Nt ‘R\"R'\‘kmrrh’r

Bzt ezvese $139.95

MFJ-931 Artificial RF Ground
Ellminates KF o spnls
RF Mwndiadk TVIRF wwsh
whrhs cuvssd Ty prer
=F grLrcing. Lralnn
ANHAIRF gooara or
ey ryly oluuee for svey
=k groure cieoly nre. MFA934, 5289.96,
LA craaw 300 Vet T e DnisNands

= ""‘h‘."". -
& mrs931 $149,95
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The Perfect Addition
to Any Emergency
Go-Kit!

Locate repeater frequencies
while traveling with The
ARRL Repeater Directory®.
Refer to it whenever you're
on the move or want to

find local activity.

The 2023 edition includes:

24,000+ listings
organized by state/
province, city, and
operating mode

Digital repeaters,
including FUSION,
D-STAR, DMR, NXDN,
and P25 systems

HF, VHF/UHF, and
microwave hand plans

Order online at arrl.org/shop



Portable, Wwelscapre: Fan shreosc Taenglss maslks
exibard way us e 1he skyt Just puall ol 33Cins ang 1oc<.

Choose Lighlweighl Lghl Duty ar Seaer Siang Thics
'Wall radsls - 10 1o o0 feed lorq. Each colapses to an
Basy-OrGay see e iee gardaalilly.

For quick put-up ard 15«s-down, Iqht-zuty models heave
Tersl & Lock sactions snd Peavy-duly ik wal mocals use
miltary stee GuekGEmas™ ar sainkss steel hoes clarps

Use thet for Lavelng, camping, & holgs, hanfesls,
finkz day, D-padiions. Put up Sl sz full parfarmanee
Invertad Yae, dipsle or verlica antanna n minules at
heighas st el snag wau sl DX

Use mutizle Blescoeing masss 12 mska noge. quads,
rikttablke dipnlas even baams.
~w— Light Outy Lightwelght FIbovglass Masts

So lighiesigl. yuu Gan Lake lheon epahee!

MFJ's mzat pogular ¥FJ-1970 5 32 faes lorg, 3.2 its.
MFJ-1910, $119.95. 35 1., [yl duly wlap Le ring.
MFJ-1911, §129.95, 20 fr | Iqht duty vetep ta ang
MFJ-1913, $128.85. 23 1L, lightagight vwiep tie rng.
MFJ-1915, $189.95. 25t for neawar didy usa.
MFJ-1916, $198.85. 24 1L

2 nesviar duly Jea.
MFJ-1917, $209.95, 43 1., heswvier duty iz fin ring.

Super-strong . 1257 Thick-Wall Fiberglass Masts
Use far lempacary or prrmsanent wire anssonees, soall
beams or vertcals. Best seller i 43 L long. just 24 I35

18’

80-6 Meter

A Reach for the Sky Mister!

Get that antenna up where it belongs, high in the sky with MFJ
' heavy-duty Telescopic Masts and accessories. We got all you
need for temporary, portable or permanent antenna installations.

HNoavy Duty Models: Al have QuickClamps™
MFJ-1D08HD, 5309.95 = 12 axt,, 7. 75-I. colapssdFasis
29700 balam. 17 CO lop, seven T.75 1. sectang, 24 (hs,
MFJ-1906HD, $269.95 I5 33" extarded. U faet sollapead, nas
2" 3D tallem. 1 CO lop, seven 6ol seclions, 24 1bs.
MFJ-1904HD, §199.95 iz 25" oxterded 4 faet sollapsad, nas
£ 0D toltom, 1" CO to: ee"eq A-feol sectizng, 14 lte.
MFJ-1904H, §179.95. 22" .. 6 oolapsad, 9 i 295" 0D,
MFJ-1802H, $159.95, 10 ex1,, 3¢ collagead, 5 b 22" 0D

Standard Modals: H models have QuickClamps™
MFJ-1806, $179.95/MFJ-1806H, 3239 95, 33 fzal enll. 6 1.
dapesad, sik G sectioes, 15 1bs, 27 baltem. 34 op GO

MFJ-1903, SZ!S.SS}MFJﬂWSH $279.95, 41 el V051
unliapeed, six 2750 seal, 18 s 2° bollomn, /2" iop OD.

Mast Accessovies
MFJ-1900, $99.95. Moanl camps niast o rooenling pee.
MFJ-13, 584,95, 4 Military CuickClamps™ Fit a4 to 2° 0D
MFJ-13HD, SB4.95. Exlaa sal dampe. 1- 2% masls
Mast Guy Ring Sets

Lall: S s
Mot Lam s
rxh o
iashizdalaazae.
Flangko s dilac,

Bphe L s
EEhaay erak ok

Fits masss 3" by !
17 da 0D, MFJ- o
2830%, $13.95. fhor-
Q'asz MFJ-2540X,
$19.95. gl

e lanl ez
wer bl sesviol

MFJ “famStick”

Telescopic Antenna

Mast/'rﬂp()d 3.8 H. (eghess rrasl el
., FCOpsstoa 3t zalf-suppo~ing
B B e rioncs 205 e

verdiza antenra n masdes!

anywhers with this supe-

strong 18 foot telescoping 1/ wave parform-
fibarglass mast and MF.J- aroe oo 20,
1919 beavy duty steel tripod. 12 'wave or
QuickClamps™ fower mast to 20, Higr Craze

wound laading

5 feat. Mast has thick 1/8 in.
Usge anie-

wall. .75" tap. 1.5" bottom il

dfa. 15 Ibs.  Stelfripod " hurer "o

bas braced frisngle base, 20151 2EVG B,

non-skid feet, mast Jock, BLQW SSICWY. s
MFJAS1BEX, §120.95, oo 22 ‘€vpo-

1y,
pemananrt anan-
e fur heeve,

MEJ-1918 dripoa’ with @5 &
Ielasconiig Mbevaizss masl

A3 foat enfapsad. 55 ke R, camping,
Tripods Only hels 3y, 1am-
MFJ-1921, 5219.95, fest, DX perition
Glant Mgod vase sireads W 8 Includes *“our 12 oot

niwliins, Cumer: bidun
reduces asling radisten
and mallernn Ssiaxtan.

fordl Suppars massive anien-
nes. Azjustatie lamgt aoa-
=i kugs accorrmmodites
UMAVEN round sUT3cas

Oplivnal feol anchors. see Tr'pOd Anchors
battom ngor 14 1hs,

MFJ-1905, $44.95. Securely ﬁ :
MFJ-1919, $129.85, arvhze yoar &

! e tapea hass speads l
w42 Suppor 100
poarns. THEN, 075 s " st ar o P
MFJ-1918, /7 .‘il-i'.'nlu..'s:.‘
$84.95, Soialler ipod © stosifoor ©
bssa sprasds to 2,00 Lraces and your elakes. Fo
IL Supparl 86 G5, high winzs, unicyel groond
6,75 Iba. Fits lege 1o 1'.700.

rzocsts B %y
L T TH ’
wik thess 3

aur.,

Aty

AW AN ATV AN AW )

Isolated Dlpole
Build waur ren ;
B0-6 Mabar min-
dipale 125rg o
HF moble whps! .

MME-347 wsiales dipale
alerrards. Laks you 156 &
bEun b give 3 e Lal-
ancon dinoe. Provanis A,
peten digtertion nosa olckup  pyepsan
ared RFI rdatian from BF oo 33495
coax shad, S0 aumirum.

Use issls ap oo 19" 0D,

28-24 Hamstick Mount
ME) 22T Mounl 378-24 FRWVEF
1 98 Famsheis waertically or
] 24 rorzontally on maste

i 1inzh. Bultin SC253.

Mount rualipl: | TNTIT Fam
slicks. varlicas, dipsles varh-
Vaally o harzenbaly ur yoa
aacory High-stangtt aivraft
alariiar exlends eul 147,
Tuwn L-baits mnunt In 175 din.

Portable Mast Supports

MFJ-191Z, MFJ-1314, $119.95,
1 Ab‘.slniass gtael
rlve your car or stanna vaet
L tre over e
1he slainless X
Salesl bage of hev™® vanized ground glakes
You'te reacy far
viraally i anlsan:
Fils up la 225 nessly

$129.95, Jus

mount incudses
Toar heawy duty ga-

O held your @alenra ap
salely in e ekl Use
Jp e 225" nnssls

MFJ Enterprises, Inc, 300 industrial Pk Rd, Starkvills, Ms 30750 ¥ il == ) o0t 11
Phone: {662) 323-586D * Tech Help. (662) 323-0548 * FAX: |662) 323-6551 §~4:30 CST, Man.-Fri. =
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M TIMEWAVERMMMINI | A%5 o eaw Shieing!

» R&L Electronics W randy. com
» Japan Communicalion wws jacom.com

*NE W! ANC‘4 + = Radio Parls Japan W radioparl.cove

The familiar, rugged ANC-4 now with:
» External TX/RX conlro! - great for QAP operation
= Conlinousty Adfusiable TX hang time
" Moise amp front end protection
= TX LED Indlcator
8 SMT consiruction w/ gold-plated PCB
= Heavy steo! laser-cu! housing for procise luning

and mechanical stabitily

Kill Noise before it reaches your receiver!
Great lor supressing power line noise, plasma TV
noise & many other local electrical noises.

= Quiel - hear whal olhers miss!

= Proyen USB Sound Card buili-in

® Precise FSK

= Gonuine K1EL Winkeyer CW IC

= Complete - Six FTDI COM ports

= Universal Rig Control for every radio
= Works well with HRD, M110A. Fidigi,

Na Vigator FT8 & many more software programs

: = Fronl-Panel Audio & CW controls
The Premier Sound Card Modem! = 1ISB connéciod and powerad

Customize your PK-232 installation with our
complele line of upgrades, accessories and

cables.
koA 100,000 sold - All-time fop selling data conlrolfer!
PK-232SC+ = Single USB conneclion to computer
: - = USH Sound Card built-in
Multimode Data Controller ® 3-Way Rig Control buill-in -
W RITY “Upgrade any PK-232 lo the PK-2328€ logic level, RS-232 & USB!
= Packet with New Lower Combao Pricing ® Computer isolated from radio
W Paclor for SC & DSP Upgrade! = Real FSK & AFSK
mCW = keyboard CW - send and receive
W PSK31 & all tha Sound Card modas! ® Dual Port - two radios at same time!
m PK-96/100 USB Packei TNC
Avarlable with USB or RE-232 connzction
m HamLinkUSB™~ USB-to-RS-232 Adapier m HamLinkUSB " Rig Conirol+
Provian F1DI Chip. 9 and 25 pins for all rading, THCS, C-1Y, CAT, RIS (PTT. FSK o CW for sound card sof wara
Rotor Contrallers & more! Peciect for ARG ownses with simole 50ino’ cavd a0300Es
Timewave Technology Inc.
www.limewave.com 360 Larpenteur Ave. W., Suite 100

sales@timewave.com St. Paul, MN 55113 USA 651-489-5080



MFJ Low-Noise Receiving Loops

Work DX and ragchew even through horrendous noise!

=%

" overload.
MFI-1886

331 995

Revarve Looge wilh 3ras- hee

. _ Use masts up o 17 inches. High Gain Receiving Loop
&N . 5 't MFJ-1886, 5319.95. ncludes New! MFJ-1888, —
ignals - receive lcop and MFJ-4716 bias-  15499.95. 22 4B gain 7 N\,
c,f;‘,{ﬁ:’:{,‘,,’;‘ggﬁﬁ,c, man-made tee 0 power MFJ-1886 through coax.  ffram 50 KH7 1o ;%0 SAH7. ,/ \
and powar line noise! MFJ-1886TR, $369.95, Inciudes 20 dBigain ai B0 Wiz, § )
Clearly nezr sionas 50 KHz to 30 MFU-1826 and MFJ-4113TR Bias-Teat |PHis v 30 d8, 1d3 | |
Az you never knew exisled. Power TransmilReceive swilch, MFJ-4113TR ‘&‘é"‘gggg’:{é iy _f;l ';’?23 \ :
line neisa and statc just disappears. powers MFEJ-1826 through coax and 95" Buitin8Cs input L

MFJ-1386 drastcally recuces nolse
and interferenca by receiving the mag-
netic field and rejecting the slectrc
fivld, Rolale MFJ-16086 recsiving loop
10 tota'ly el muinats ntedering signals or
Graally peak gesired signal,

Excellant anienna and praamplifier

Antenna Rotator

Perfact for MF.J-1886/1786/1788 loop, VHF/UHF,
simall HF beams, TV. FM antennas.

AR-50T Weather-proof oné pleca cas) alu-
s‘l 99” minum housing with precision all
metal gears, steal thrust hearings

and aulemalic bmkinﬂ. Ir-
cludea ratatar, contraller.
remele conlrol, darmps, hand-
wara. Memones for 12 directiona’
Digially displays posiion,
100220 VAC,

MFJ Super High-Q™ Transmittin

MFJ 36-inch diameter trans-
mitting foop antenna lets you
operate 10-30 MMz continu-
ously including WARC bands!

Ideal o limiled space, HOA

Work DX with ‘ow angle radi-
alice and kea cossdn mntacts
‘wi hgh angs radistion when
maunted werticaly. 150 watts.

Super casy-lu-use! MFJ
remote cantrel auto tunes to
your cosred hand, Faskisiow
wne butions. Cross-Neadls

SWRWat-mater lats yau quickly tune i yanr exact ‘requen-
cy. Nc control cable reedec.

MB

baiance gives deep null,
State-of-the-art push-pull Gali
MWICS prearmp ?ivcs !
vnamic rangs,
AR of lew neise gain,
Gives excallani strong and
weak signal pedformancs vithout

Fully protected preamalifr --
magnelically voupled vellages up
to 40V and capaciively couplad
waltzges up o 200 will net dam.
age preamplifier.

Output is protectad from frans-
mission line surges indaosd by
distant lightning.

Use anvwhers, inside or oul-
side. RF signal and power goes
through your 50 Ohm coax,
Ruggedly built 1o withstand
extreme weatner, 1-inch Q0 diam-
gter G061 alurninum tubing. J6-
inch diamster. 2V 0. SO-234.

swilches Belween frarsmitling antenna
and raceiving loop. For radios with onfy
One ANENNE coneton
MFJ-4116, $54.85. Bias-Tas
provices RE signal and pawer
through coar irensmisson line,
Send up to 14 DC up o 50 YVaolts.

MFJ-4113TR, $129.95. Bias-

Tee with built-in
TransmilBeceive swilch.
. Switches between transmit-

lizg and receiving antenna. For
radics with only one anienna connec-
tor. Pravides RE signal and power
through coax.

Multl-coupler/Blas-Tee
New! WFJ-

1easmic, $200.05. [
Connect faur
recaivars ic cna
antenna. Recshers
are fully solated. Each recever port
has 1-12 d8 adjustable gain. IP3 is +15
dB. ZdB nuise Nigure, Buill-in Bias-Tee
powers recsiving locg through coax:
502398, Use 12 VD of 10 WAG wih
MFJ-13120, 522.85. RF tight.
FE LHKS Inches,

u high
25

o IMD an

Super High Dynamic Range

filt=rs 0 raducs overloadicrg. Includes
JAFJ-“BREMC remate muli-counler.
Can be veed vwith MFJ-4112TR Bias-
Tee!T'R switcn and!ar MFJ-4916 bias
lee. 38-inch dizneler. 24 lbs. S0-239.
Usa mastz up to 17 inches.

Wipe out RFI

at any frequency with a 60
dB notch before it gets
inta your recelver!
Eliminate power fine
ncise, fiuorasesnt lamaa, light dimmers, cornput-
ers, TYS, lichleing, moelers, nduslral processes
Null cut GRM on rare DX and work nire! Null out local ham
ar AN statan 1o orevent ranaiver averlnac, Waorks cn 35B.
An, CW, FM, digial BCB to lowsr VHF. Flugs betwesn anten-
na and ranscelver. 12V, 11OVAC with MEJ-13120, 51%.95.

Loop Antennas
World’s most efficiant small lcop Portable
antenna has &l welden conarmchnn. MFJA780,
welved Sullenly capacilur wilk no roloi- $419.95,
ng contects. (arge 1.050 inch diamets: Sox fan
Alurning cacdiator for Dighest eiliciency o 2l
Every capactor plats s welded for canmying
axtremely low Inss and polished 1o pré- wangic. 28x24x
veit high votags arcing. Nylon bearing, e 2010 pisters
ant=backash mechanism, limit switches. |7 tinu 5 1506
conlinuous nu-slep GO mulor gives el deinne 3L
smaoth precisicn wning. Heavy-duty ARS|¥Vatls. Fastision
olastic heusing has ullraviolel ihibitor, e 16 _
Cover 40-15 Meters. MFJ-1788, $719.95_jtcl. Highly sfiicent
LIke MEJA786 but covers 411-15 Melers  Jallveelded con-
corfiruous. Includes remote control. }

MFJ-1025
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Radio Programming Made Sooooo Easy!

Easy Editing Includes:

» Auta fill for many details.

n Calculations (offset frequency,
offset direction, etc.) are
done for you,

» Allowable values match those
af your radio.

l:—-:._.<

Your radio does more than just
~memories. So does this software.

O IR \ =
Soes (A Strcestn, I e, .
& WG TESANT BElD Y Preiie | - = w Explore all your radio can do by seeing the
Paxims 46:1 | features on the computer screen,
@ Options you struggle to set fram the face of
BE=  the radio can be sct up and saved in the
523 unigue radio Programmers... Chieck for your racio model at: ngrammgr then easily transferred ta the radio.
ulrh,shmscun ’ i & ST
h D
Available from RT Systems or Your Local Radio Dealer '
800-476-0719 | www.rtsystoms.com SYSTEMS
Peraenal Assistance Mon. Fri, 10400 600 EET, S5¢. by Apcaintrent RADIO PROGRAM MING NADE EASY
- ra V¢ s

i ?@m; ;nl;;x;iﬁxag RF Connectors

& Gadgets

to the latest Bl mlo s :}?&{ﬁfggnr (—
episode of ARRL's LR CIEEONHELS ik f!}la&c?mdlﬁmu;:!s
On the Alr podcast. www.W5SWL.com 800-421-4219 (cxt 119)

Sponuurey o ?C oM

www.Pentalabs.com

MHighest Gain
Proprietary Deslgn
Improvement

ELowest SWR
Verified In €Q Magazine

EWider Bandwidth

BLifetime Guarantee

Hosted by HEverything You Need
Becky Schoenfeld, W1BXY for a Fully Functional

Antenna
‘ J.n"h:".‘v'l‘.-:t.v“ W YL",'.W*LJ'\- ’f.‘”'»ﬁf

HOHEX.COM

ARRL Amateur radia’ P THE KING OF HEX BEAMS

arrl.orgfon-the-air-podcast

February 2023

sales@vhghex.com Tel 603-731-7935  Fax 603-784-5036
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Mobile Antenna Mounts
Motorola-NMO 3/4” Hole
Best Ones On The Market

-Pra-Made Cables 0 )
Monular System & , ,_}f.
-Coaxial Cannect ?"‘
-Surfaces Vie ¥ Ve W
Dual Snield USACable o
-Commercial-Grade
-Thousancs Sold ey
Since 18982 : [0

$25
Complete
Kits

I0L-gLG- 71 7Y

e dlllx:llld\'ll)'ld.wl'l F/
@ /'4
e "

RF Connectors
& Gadgets

Parts * Products » More

www.W5SWL.com

WOLF RIVER COILS LLC

SILVER BULLET ANTENNA PRODUCTS

Silver Bullet Antenna

STAINLESS STEEL ANTENNA COILS
FOR HOME, MOEBILE OR STEALTH
* Yertical Amtennx Exsy Sel up and Tahs down

* Odophonc Dipole Antctwo

* TIA Systwm [Tahe i Along) Quick Set up

* TIA SOTA for the Backpacker

= Stainl Stesl call

213, 1& T -cho:m v
See You at Hamcation
Orlando FL
February 10-12

Booth 56 & 57
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For generations, the world's most famous call sign, WIAW, has
greeted rad’o amateurs on the air and from its brick-and-stone
building. Your gift to the W1AW endowment will ensure the
station's legacy now and into the future:

* Guest aperating studios

* Daily kulletin transmissions
* Morss codes practics

* Promaoting amateur redio

+ Slation maintenance & capital reeds

“The signal. W1AW, constantly on the air to werk as many
amateurs as possible, constitutes the most fitting, and in
a true sense a ‘living' memorial.”

E. Handy, "A Visil o WA Oclobeer 15938 Q57

to The W1AW ENDOWMENT FUND

www.arrl.org/wlaw-endowment-fund | tel. 860-594-0228
WIAW, 225 Main Street, Newington CT C6111-1400 USA




From Zero to Hero!

Digital Radio
BridgeCom made easy.

SYSTE

Get Your
FREE Bluetooth

Earpiece
with purchase
‘ f $50 or more

3 ."":"n.ru I‘
&4 i cCall Now!
: .';n‘z_.";; NE Y .
| 4"' g

Digital Radio Doesn't Have To Be Scary.

Industry Leading Training (BridgeCom University)
with the purchase of every radio.
+Live Training & American-based 5-star Customer Service.

www.BridgeComSystems.com  816-532-8451 *Use Code 3XAYQM




The Legend Continues
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Back in 1973, Kervued introdaced the Birst alfordat!e HF ridio o the world, the logendery 15520, 27 years latey the 75-5700 end the
TS-370S witl & ineiers were vy far ke most popular HE and HF+6 transoeivers on the madket.

Be witness t the eve ation of KENWOOD s gride and juy  the TS 5985 HF transceiver  pushing performiance end technology toits utmost
lirrit, witn the raceiver configared to cegitalize on roofing filter pecformance and 'F AGC controlles through advarced DSP technolegy.
Enter the TS-59056. 4 new generstion of high performanca transcaiver, with the type of high leval response to meat DX'ers neats.

Don't be fooied by big boxes. high zrice tags, compizs aperztian and broken promises. As Kanwoor continues ta build outstanding
products with unparz/leled gerformanca ard great value, it's no sumprise <enwead is ratedas on= of the Ieadmgdmlces far HF radius
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