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HANDHELDS

NEW with MmoRE POWER IC-T2H

2 Meter Single Bander « 6W @ 9.6 Volts = 500 mW
Audio * 8 Programmable Keys Stenciled w/ §
Default Settings for Easy Operation = Built-In Tone
Squelch with Pocket Beep and Tone Scan* MIL
SPEC 810 C/D/E for Shack/Vibration = 40 Memory
Channels » PC Programmable® = Uses 8 "AA" Ni-Cds
(included) or Alkalines = 2.3'(W), 5.57(H), 1.3(D), 14.8 0z

LLRL R 1y

IC-T22A

2 Meter Single Bander * Fun, Shirt Pocket Small
and Easy to Use * Alphanumeric Display « Wide
Receive Coverage, Including Air Band «5W @
135V {3 W Out of Box) » 80 Memory Channels
{40 w/Alpha Display) » MIL SPEC 810 C/D/E for
Shock/Vibration = 2.3%(W), 4.3'(H), 1.1%(D), 10.9 0z

NEW with MmoRe POWER IC-T7H

2 Meter/s40MHz Dual Bander » Now 6W on Both
2M and 440MHz Out of the Box * Dual Bands at a
Single Bander Size & Price » Very Easy to Use—
No Function Key * Works One Band at a Time,
Switch Between Bands with One Touch of the
Band Key * CTCSS Encode/Decode « MIL SPEC
810 C/D/E for Shock/Vibration = Built-in Guide
Function » 2.5°(W), 4.8°(H),1.1°(D), 11.3 0z

ICQ7A
2M /840MHz Ultra Compact Dual Bander = Extended
Rx 30-1300 MHz (cellular blocked), Airband Re-
ceive Broadcast FM and AM Receive (most TV
stations, too) = 350 mW on 2M, 300 mW on 440MHz
* 200 Memories * Includes "AA" Ni-Cd Batteries
and Recharger, or Use Alkalines « MIL SPEC 810
C/D/E for Shock/Vibration = Tone Squelch = Easy
to Use = Splash Resistant » Multiple Tuning Steps
* Full Scanning Capability » Power Save Feature
*2.3°(W), 3.4°(H),0.98°(D), 6 0z

IC-W32A
2M /440MHz Dual Bander =5 W
Out of the Box * No Function
Key+ PC Programmable = 200
Memaories with Alphanumeric Display , Messag-
ing & Paging = Built in Guide Function * Backlit
Display and Keypad = Wide Band RX (Including Air
Band)* V/V, V/U, U/U Operation with VHF/UHF Tuning
Knob Exchange * Encode/Decode « MIL SPEC 810
C/D/E for Shock/Vibration « PC Programmable*
*27(W), 49H), 1.21D), 120 0z

%!203

109949

IC-T8A
6M/2M/440MHz Tri Bander Hand-
held * Super Thin Profile/Light-
weight Design = Up to 5 Watts
Power on All Bands (13.5V DC) = 4.5 Watts Out of
Box with Supplied BP-200 Battery = Ni-MH Pow-
ered * One-Touch Band Switching * RX (MHz):
50-54, 118 - 174, 400 - 470 » Receive FM, WFM,
AM, TV Stations, Air Band, Public Safety » 123
Memory Channels with 10 Scan Edges and 1 Call
for Each Band » MIL SPEC 810 C/D/E for Shock/
Vibration * Tone Squelch with Pocket Beep
= Backlit Display with Timer » Built-in Guide Function
« JIS Grade 4 Water Resistance » Wall Charger
Included « DTMF Encoder with 9 DTMF Memories
*PC Programmable* +2.3(W),43(H),1.2(D), 990z

Optional Infrared

MOBILES

IC-2100H

Wireless Mic
The optional HM-90 infrared
works with the IC-2100H, the
1€-207H°, and the more ad-
vanced IC-2710H. En-
\ joy cable-free
\ operation on the G0/

2 Meter = 55/10/5 Watts (selectable) « TX 144-148 MHz » RX 136-
174 MHz' = 75 dB/93 dB IMD = 113 Memary Channels * Heavy
Duty, One Piece, Die Cast Aluminum Chassis * MIL SPEC 810
C/D/E Shack/Vibration * Front Panel Programmable Alphanumeric
Display = PC Programmable* « DTMF Microphone (HM-98S)
« CTCSS Encode/Decode Standard — 50 Tone Frequencies * In-
dependently Programmable Tx/Rx *Tone Scan = Auto
Repeater with Busy Lockout = Priority Watch (3 types) = 5.5 (W)
x 1.6°(H) x7.1°(D), 21b 10 0z

IC-2710H

2M/440 MHz Advanced Dual Bander = 50W (2M)/ 35W (440 MHz)
« Detachable Control Panel* * Fast Scanning « 220 Memory
Channels * PC Programmable « CTCSS Encode (decode
optional) * RF Attenuator = 8 DTMF Memory Channels = V/V, U/U,
V/U Simultaneous RX # Built-In Duplexer = 3 Selectable Power
Levels: 50 {35), 10, 5 = 5.57(W), 1.6"(H),8.4'(D}), 3.1 Ib

2M/440MHz Dual Bander = 45W (2M), 35W
(440MHz) » Super Compact Detachable
Control Panel* with Big Keys, Big Knobs
and a Big Display * Work One Band at a
Time = 9600 Baud Ready” » Wide Band RX
(Includes Air Band) * CTCSS Encode/
Decode » 5.57(W), 1.67(H), 8.1°(D), 2.6 Ib

IC-821H
2M/440MHz Advanced Satellite & Digital Base Station « All Modes
= Easy to Use » Continuous Adjustable Transmit Power * Sub
Band Transmit = 9600 Full Compatibility Out of the Box* = 160
Memories * Noise Blanker & IF Shift on Main & Sub Bands (inde-
pendent main/sub RX) » Built-In Electronic Keyer » Satellite
Tracking with Doppler Correction » Compact Size: 9.5 (W),
3.7°(H), 9.4°(D), 1.0 b

“By far the easiest to use satellite radio on the
market today. In less than 10 minutes after
unpacking the 821H, | was on the air at

9600 baud with KO-23

— Michael Wyrick, N4USI, AD-27

Control Operator

*Optional and/or third porty equipment required.
{Reception guoranteed only on 2 meter hom bond.
@IWP 1COM Americo, Inc. The ICOM logo is o trodemark of ICOM, Inc. All stoted
are subject to change withou! notice or obligation. All ICOM radios signifi-

m}y exceed FCC requitements limiting spurious emissions, VHF/UNF199Y

Solar Cycle 23 is here. Now's
the best time to upgrade your
license... or your shack. When
you upgrade to General Class

or higher,
-
sHEAR

mail us a
mmasﬂle

copy of
your
amateur
radio
license.
icom - wuth ICDM

is giving away one
IC-706MKIl each month,
between April 1998 and March

1999. For complete details, visit
your authorized dealer today.

g661 3avy

COM

www.icomamerica.com



7 SPECIFICATIONS
’ c i 4 6 Transmit! .......ccooceiueee HF/E;(I]\S;;LaDr{I% I\.":I:i[cglg

HF/6M/2M with IE-DSP D A ot
and 100 Watts, Even On 2 Meters

Mode: ... AM, FM, FM-N, SSB, CW, RTTY
Power: ............... 5-100 Watts (2-40W, AM)
Power Supply Requirement: ... 13.8V DC

PuLL ouT MORE SIGNALS. DX’ing?

Even faint signals buried in noise

can' hide from the ‘746’ adjustable

Memory Channels: ....................... 102 total,
99 regular, 2 scan edges, and 1 call

Size! . 11.3(W) x 4.7(H) x 12.5(D} in.
287(W) x 120{H) x 316.5(D) mm.
Weight (approx.): ........ 19 1b,10 0z / 8.9 kg

offer expires FEATURES

SEe your
ICOM dealer

IF-DSP noise reduction. for details /3 « IF-DSP (15.625 kHz)
— Noise Reduction
ELmMINATE ADJACENT CHANNEL ; ~ Automatic Notch Fitsr
PC Remote ControL INTERFERENCE with Twin Passban - - Selectable Audio Peak Filter
Windows™ software, RS-746 ; . . i ST bottom line: © Twin Pass Band Tuning (P8T)
developed by ICOM 3 Tuning, 3 OPUOHGJ filter slots (front “An impressive trans- « Multi-Function LCD Display
panel selectable), and a selectable i :Erh;ilﬁ 0 M"LZ iy b el bl
. . - ” ¢ 3 - an Z WOTK. 3 v
DSP Audio Peak Filter 520/160/80 Hz). The ‘746’s DSP With lo hose Frequency, Memory Keyer Contents
ads of t ;! g
Auto Notch eliminates multiple heterodyne signals. I;:f:giz::;';aob'gr;ﬂ 7 3_‘;‘;:':’3:;:;"1’;::':;; e
OnNE LooK AT THE LARGE LCD DiSPLAY SAYS IT ALL. r st W Tt — All Front Panel Selectable
PP - ; » Digital, Multi-Function Meteri
A glance “above the line” instantly lets you know all operating :r?gt:\rrsmt}hl;ﬁtg-? 4%12: ~Signal Strength, RF Output, SWH,
conditions and settings. Look “below the line” for menu fina choics lia mids and ALC levels
: . o ; ; ; ok * Auto Antenna Tuner
selection, 5 soft key functions (which vary with the menu), E’g’;g ggbtember - « RF Speech Compressor (not A
passband width, and a band scope to search for signals. : ' *Tone Squeich and Toae Scan

= Auto Repeater Duplex Setting
for 2 Meters
= Quick Split Function
* Complete CW
Functions
— 4 Ch. Memory Keyer
P — . . ~ Electronic Keyer
o Sl " i > 12 : ¢ . — CW Pitch Control

m— ==
[1 T use — Full Break In (asK)
NR-2-APF

: ; 7 * VOX
TRANSMIT ; . B l " q ,'gs 7 L"S - 7 - . s f » vﬂice Syrlthusizar (apﬂ
f 0 . . * Triple Band Stacking

; (_' i ,fmrﬁllt:ﬁmmlimﬁn‘ﬁni mivaTe | ool | [ WTE Register
! y W, % el P ' M| - Remembers tuner
Sk ; : B T T Tyt 395 =l . i selection, preamp,
O NR  APF/ANF VOX (ABK-M PAMP  AGD seuT WAt : ‘ £ antenna, mode and
= D MOM| ) BN ke i~ g ' = ( frequency for last 3
ELEC-KEY AF-2-RF/SQL SER =TEF » frequency selections
mIC - o y S— - : : \
= CaLL ButTon
wenu | (8880 @Fmy G (Fitren \ One touch
: recall of user
B = programmed
e Ll g — frequency
MIC GAIN RF PWR CW PITCH KEY SPEED PAMP/ATT NB VOX/BK-IN  MONITOR and n]‘[)de
RF Gain AnD ConTINUOUSLY 3 ANTENNA DiGiraL SmARTUNE™ Quick RIT/XIT Buit v Auto
SaueLcH ADJUSTABLE CONNECTORS MEeTERING Automatically AcCEss AnTENNA TUNER
Programmable Power LEVEL Two for HF&6M,  (on LCD) senses how fast  with zeroing No external antenna
RF gain, squelch,  5-100 watts and one for 2M Measures three youwanttotune  function for today's  tuner is required for HF
or both variable parameters, by how fast the crowded bands and 6M operation.
all atonce knob is turned
< —_ ICOM options required for
<H Get more out of your HE HE oparin;
2 omes = Js CT17 Levql r_unvinm
E Let the digitally-advanced RS-746 Windows
2 : ] Remote Control Software
B with TCOM 746 glVC YO“ (he edge, and OPC-478 Connection Cable
Try out all the latest ICOM rigs in the Funmobile. still hand you the best of 6 & 2 meters. ®
We'll be making Florida stops in February and pay- ) L i
ing a visit to the Charlotte, N.C. Hamfest in March. For a brochure, call 425 450-6088
Log on today for more info: www.icomamerica,com
©1998 ICOM America, Inc. 2380 116th Ave NE, Bellevue, WA 98004 » 425-454-8155. The ICOM logo is a registered trademark of ICOM, Inc. All specifications are X

subject to change without notice or obligation. Questions? Contact your authorized ICOM dealer or contact ICOM Amaerica Tech Support on CompuServe’s ®

HamNet forum at 75540,525 or send e-mail to 75540.525@compuserve.com. Windows is a trademark of Microsoft Corporation. CompuServe is a registered WWW icomamerica com

trademark of CompuServe, Inc. 7461298Y



Value, Quality, Service.

Your Friend!”

MH-=C777 Universal Charger & Conditioner @

« Charge almost all of your NiCD &
Charqe ]“St NiMH battery packs for your

handhelds, camcorders, cellular, and

About All of  roebooks!

Auto 4.8V to 12V detection.

YOIII' Battery : -dV driven microprocessors plus

temperature probe.

PaCkS « For home and vehicle use.

« CARADAPTER INCLUDED!

@ M- (204F Rapid Charger & Conditioner

Rapid charge & condition your AA / AAA

NiMH & NIiCD battery cells. napld Charqe

« BATTERY CHARGED IN 1-3 HOURSI

« Two independent banks for 2 or 4 AA or & Condltlon

AAA batteries.

« Automatic detection PLUS trickle charge. Your AA &

« Ultimate solution for your batteries on ®
handhelds, FRS, digital camera, CD AAA Battel'les
player, and toys.

Also available: MH-C124S, 1-4 cell overnight slow charger.

~ Ultra High Capacity NiMH Ballery Packs @
Ultra high capacity. ]osom KOMTBA

u.tm “iqh « No memory effect.
Maha's legendry quality.
capacrty p'“s Environmental friendly.
Maintains full voltage
D“mble during 80-90% of use.
« Full one-year limited
Reliability warronty.
« Great selection!

MH-PB-39H MH-PB-39 MH-BP-200
1800mAh &V for Kenwood 1050mAh 9.4V for ﬁBO\Ah?éV* leom IC-
TH-G71A /D7 Kenwood TH-G71A / D7

All madarnarka belong 10 their respectrve ownen

Maha Communications, Inc.
2841-B Saturn St

L http://www.maha-comm.com/

Fax: 714-985-9221




VECTRONICS'

its

High-performance electronic kifs . . . fun to build and use!

Full featured CW Ke{er Kit, *24%!
VEC-201K, the best electronic keyer

beautiful sounding Morse Code. Self-completing dot-dashes and dot-
dash memory forgive timing errors -- makes sending CW easy and

™ accurate. Front panel volume/speed (3-65 wpm) controls. Weight

o adjusts 25-75%. Sidetone (300 -1000Hz) has LM386 audio amp for

| external speaker/phones. Select lambic A or B, fully automatic or
semi-auto “bug” mode. Tune mode for tuning rig. RF proof. Sleep
Mode battery saver. Use 9V battery. 1"x4x3'/2 in. Simple skill level.
VEC-201K shown in oprional case (vinyl cover top not shown), VEC-201KC, *14”

argain in ham radio! Send

CW Memory Keyer Kit stores
512 characters in four 128 charac-
ter non-volatile EEPROM message
& 1 memories. Carry on entire QSOs
TWwABEl by just pressing memory message
buttons. True sinewave sidetone with soft rise and
fall time eliminates harsh keyclicks. Has all fea-
tures of VEC-201K CW Keyer Kit. 1%/ix 6:x5'
in. Simple skill level. Order VEC-221K, $69.95.

20/30/40/80 Meter Receiver Kits give
high performance! Covers entire band
or tailor to cover desired portion. Copy

-
lator, LM386 high gain audio amplifier. 1'/xx4/ux
5'/4 in, Moderate skill level. Order VEC-1120K
(20 Meters), VEC-1130K.(30 Meters),VEC-1140K
(40 Meters), VEC-1180K (80 Meters), $29.95 ea.

20/30/40/80 Meter QRP CW transmit-
ter Kits let you work the world! Variable
crystal oscillator tuning, front panel
switch selects 1 of 2 crystals. 1 crystal
for popular frequency included. Transmit/Receive
switch lets you connect receiver. 17:x4x3': in.
Intermediate skill level. Order VEC-1220K (20
Meters), VEC-1230K (30 Meters), VEC-1240K
(40 Meters), VEC-1280K (80 Meters), $29.95 ea.

Tunable SSB/CW Audio Filter Kit has

sharp four pole peak and notch filters.

Eliminate interference. Zero in with

«! frequency control and adjust bandwidth

for best response. Extra steep skirts. Tune fre- 2
quency from 300 to 3000 Hz. Vary bandwidth
from 80 Hz to nearly flat. Notch is an outstanding
50 dB. 1 Watt amplifier. Speaker/Phone jacks. 12
VDC at 300 mA. 1'/«x4*:x5'/s inches. Intermediate
skill level. Order VEC-841K, $34.95.

Super CW Audio Filter Kit gives you
three bandwidths: 80, 110, 180 Hz. Eight
poles gives super steep skirts with no
5= ringing. Pull CW QSOs out of terrible
QRM! Plugs into phone jack to drive phones. QRM .
down 60 dB one octave from center frequency
(750 Hz) for 80 Hz bandwidth. Improves S/N ratio
15 dB. Use 9V battery. 1/:x4x 3': in. Simple skill
level. Order VEC-820K, $19.95.

Super CW filter/amplifier Kit has pow-
erful 1 watt audio amplifier to drive
speaker. Pull CW signals out of QRM
with extremely narrow 80 Hz bandwidth
without ringing. 8 poles active IC filtering uses
cascaded low-Q stages. Razor sharp selectivity. 3
bandwidths: 80,110, 180 Hz. Center frequency:
750 Hz. Up to 15 dB of noise reduction. Auto
noise limiter knocks down static crashes, impulse
noises. Use 9-18VDC, 300 mA max. 1'/:x4 x3'/2
in. Simple skill level. Order VEC-821K, $29.95.

Super SSB Audio Filter Kit dramatical-
ly improves readability with 8 poles.
Optimizes audio bandwidth, reduces
» - gideband splatter, low, high pitched inter-
ference, hiss, static crashes, background noise,
60/120 Hz hum. 375 Hz highpass cutoff. 2.5, 2,
1.5 kHz low-pass cutoffs. Plugs into phone jack

CW/SSB/AM. NE602/ 612 mixer-oscil- ¥

a2

to drive head phones. Use 9V battery. 1'/ixdx 3'/:
in. Simple skill level. Order VEC-830K, $19.95.

144/220/440 MHz Low-Noise

ml’n-ampliﬁcr Kits soup up your antenna
system. Helps pull in weak signals.

Works wonders for scanner or ham-band receiver.
Quality microwave type bipolar device gives great
low-noise performance and immunity from dam-
aging electrostatic discharge. 1x1'/z in. Simple
skill level. Order VEC-1402K (144 MHz),VEC-
1422K (220 MHz), VEC-1444K (440 MHz), $17.95.

menpmm High-performance 2 Meter

b= Preamp Kit pulls weak signals
= out of noise. Solves three recep-
tion problems -- boosts signals using a 1-dB noise
figure microwave transistor, provides razor-sharp
bandpass filtering, eliminates unwanted electrical
noises with built-in balun. Uses 9-14 volts DC.
Tiny 1'2x3x1 in. fits in any size box. Intermediate
skill level. Order VEC-1402DK, $59.95.

2/6/10 Meter FM Receiver Kits let you

tune into the world of ham radio. Catch
' all the action! Each covers the entire FM

sub-band and runs off your 9 volt battery.
Plug in speaker or headphones for loud clear
reception. 1/:x4x3': in. Intermediate skill level.
Order VEC-1002K (2 Meters), VEC-1006K (6
Meters), VEC-1010K (10 Meters), $34.95 each.

¢ === 2 Meter Monitor Kit receives 144-148
= MHz. Low noise, high gain RF preamp
gives you excellent 0.1 uV sensitivity.
Air variable tuning capacitor has 8:1 reduction.
Dual conversion superhet provides selectivity and
stability. Automatically eliminates squelch tails.
Built-in speaker, squelch, tone, volume controls.
19"+ in. telescopic whip. 9V battery. 2x4'/sx4 in.

Intermediate skill level. Order VEC-104K, $79.95. %

listen to the magic of radio that needs no power.
Put up an antenna, connect a ground. Stations
come in amazingly loud and clear. Includes
antenna wire, sensitive earphone. 1'/:x5x6'/: in.
Simple skill level. Order VEC-121K, $19.95.

1o ..?a Shortwave Receiver Kit lets
@ you listen to the world!
".'T % ‘ Covers 75/80, 49, 40, 30, 31,
20, 25, 22, 19, 17, 16, 15 and 13 Meter bands.
Explore AM, SSB, CW, WWYV, RTTY and Packet
signals. Vernier reduction drive, smooth regenera-
tion control, RF stage. Includes all metal cabinet.

2 earphone jacks. Use 9V battery. 2'/2x7x6 in.
Intermediate skill level. Order VEC-102K, $59.95.

Shortwave Converter Kit converts AM or
AM/FM radios to shortwave receivers at a
e push of a button. Hear stations all over the

*-2_[ world at various times of the day and year.
Choose two 1 MHz bands between 3 and 22 MHz.
Popular 13, 16, 19, 25, 31, 41, 49 and 60 Meters
international broadcast bands. On/off bypass, NE-
602/612 mixer-oscillator IC and tuned input cir-
cuit. Use 9V battery. 1’/:x4x3'/: in. Intermediate
skill level. Order VEC-101K, $27.95.

Aircraft Receiver Kit tunes entire voice
aircraft band 118-136 MHz. Picks up air
traffic 100 miles away. Track progress of

! incoming/outgoing traffic in your area, gain
advanced weather information, and discover how
the National Air Traffic System really works. Great
way to learn about aviation. Use 9V battery. Drives
external speaker/phones. 17/:x4x3'%: in. Intermed-
iate skill level. Order VEC-131K, $29.95.

AM Radio Transmitter Kit lets you set
up your own AM station and broadcast

crystal clear programming from your stu-

J . | dio with you as the disc jockey or talk

show host. Play music from CD player, tape deck
or other source. Choose clear frequency from
530-1750 KHz. Standard line level or microphone
input. Easy to connect to CD, tape deck or mike
mixers. Audio level adjustment. Has high level
AM modulation for low distortion. 1*/ax4x3'/ in.
Simple skill level. Order VEC-1290K, $29.95.

TV Transmitter Kit lets you plug in
camcorders, VCRs or TV cameras and
transmit high quality audio/video to near-
by TV sets. Imagine watching your
favorite movie on a portable TV by the pool with

5 Watt 2 Meter FM transmitter Kit lets 5 (ape playing indoors. Create your own personal
you transmit voice and data -- AFSK data T'Vl:‘laai)iogf fogr some great neiggborhood f?::l! Use
(up to 1200 baud) and FSK data (up to a hidden video camera to monitor remote areas.
10 ® | 9600 baud). Jumper select reactance or  Adjustable to channels 3-6. 1//ix4"/sx5'Vs in.

direct FM modulators. Reliable Motorola NBFM  proderate skill level. Order VEC-1294K, $27.95.
transmitter IC and PA transistor. Crystal con-

trolled (x8 frequency multiplication). -60 dBc The GIANT Book of
spurs and harmonics. Use 12-14 VDC, 1.5 amps. El ic Proi Vol 1
5-pin DIN microphone jack. 17:x4%:x5' in. ectronic Projects, Volume 1.
Difficult skill level. Order VEC-1202K, $99.95. The GIANT Project book

Book of includes 19 kits on this

All purpose Ni-Cad/Ni-MH Rapid

Battery Conditioner Kit safely quick Electronic page. Has building tips,
charges expensive batteries -- no over- Projects, complete parts lists
charging -- many in less than an hour. %
HTs, cell phones, camcorders, lap top computers. ! parts placement and PC
Handles | to 12 cells. Charging status LEDs. bQﬂl'd layouts, test and
Discharge before charge function reconditions bat- o i alignment, operating
ume

teries. Also removes memory effect. Runs on 12-
15 VDC. 1'ix4":x5'/s in. Moderate skill level.
Order VEC-412K, $49.95.
Crystal radio set Kit lets you relive
the experience of early radio pioneers.
This baby really works! Wind your
own inductor, wire up the earliest radio
& circuit without soldering a thing and

instructions, in case of
difficulty, theory and specs, schemat-
ics, cabinet layout.

Order VEC-1901, $19.95. /

Inspect and download our manuals from:

http://www.vectronics.com

Vectronics kits {eamre a professional
quality epoxy glass PC board with solder mask
and component legend, simgle step-by-step
instructions and highest quality components,

Order Toll-Free 800-363-2922
* Fax: (601) 323-6551 * Tech: (601) 323-5800
VECTRONICS, 300 Industrial Park Road,
Starkville, MS 39759 USA

All metal cases for most kits, $14.95.
Add “C” for case to model #. Example: “VEC-
201KC". Has knobs, hardware, rubber feet and

brushed aluminum-looking front panel decal.
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Technical

A Broadband HF Amplifier Using Low-Cost Power MOSFETSs
Part 1—Give your QRP rig a major power boost Mike Kossor, WA2EBY
on all bands.

A Binaural I-Q Receiver Rick Campbell, KK7B
Three-dimensional reception—you have to hear this receiver to believe it!

PIC Development on a Shoestring
Pick a PIC, and learn to program it.

Steve Hageman

Product Review Joe Bottiglieri, AA1TGW

QST checks out the Alinco DR-140TQ 2-meter FM mobile transceiver and the
Ten-Tec RX-320 PC-controlled HF receiver.

74
News and Features
“It Seems to Us...”: The Radio Amateur is Friendly

DC Currents Steve Mansfield, NTMZA
Chairman Kennard says FCC agenda to foster competition, deregulation in 1999.

Hamming From an Igloo Jim Andera, KONK
It'll take more than RF to keep you warm at this lonely outpost!

The Collins Collectors Association
These classic radios inspire intense devotion.

The ZK1XXP Expedition to Penrhyn Atoll, North Cook Islands
Despite stifling heat and an unwelcome visit from Tom Harrell, NAXP
Murphy, this DXpedition logged more than 15,000 contacts.

George Maier, K1GXT

Kurashiki-Pasadena—DX Fun for the Entire Family!
Two ham radio families enjoy their own cultural- Mitsu Sakamoto, JA4FVE
exchange program.

Board Welcomes Return of FCC Enforcement; Embraces
Technology for the Future Rick Palm, K1CE

Happenings Rick Lindquist, N1RL
FCC official meets hams on their own turf; FCC issues 5-MHz experimental
license to the ARRL; cooperation curbs wireless modem” QRM; ISS ham gear
inches closer to space; Field Services, Educational Activities join forces;
League files “Restructuring” reply comments; more!
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Meet the Collins
Buried radials, BNC connectors, ferrite beads, loop Yagis, more! 4 collectors
. Build a “binaural
54 Salvaging Waterlogged Gear Frederick M. Baumgartner, KGOKI receiver’
You say your H-T took a swan dive into the local lake? Don’t worry—you may be i g
able to save it yet! Hamming from
,an Igloo!
56 Test Your Knowledge! H. Ward Silver, NOAX ; o
This quiz is sure to drive you up a wall, unless you enjoy “backing workwards.” 4 R f '
57 Contest Fun for Everyone David Jones, KK7GW u ||| ‘
Important advice for getting the most enjoyment from your contest experience. i

Our Cover

Jim Andera, KONK, and Tobie the faithful
pack dog, take Amateur Radio to a new
low—on the Fahrenheit scale! They are part
of a team of hardy hams who hike deep into
the winter wilderness to savor the challenge
of snowbound operating. Read “Hamming
from an Igloo” in this issue.
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P RY M E{D Speaker Microphones

SPM-400 Series - Mini Boom Microphones

M P M PREMIER Communications announces a new addition to its PRYME Radio Products™
o brand of portable accessories: a series of miniature, light-duty

headset microphones for many models of portable two-way radio.

The SPM-400 series headsets include an in-the-ear speaker and a

Nic d n d Ni M H : . patented rubber-covered earloop design that adjusts to comfortably
- | | fit either the right or left ear of any user. The entire headset/speaker
assembly is made of durable polyurethane

Battery %cks - and rubber. The unit features an in-line Push-

To-Talk switch that can be clipped to the

user's lapel or belt, or the unit can be keyed

remotely using an optional remote cord.
Models available for use with ADI, Alinco, lcom, Kenwood,
Motorola Radius, Standard, and Yaesu (including models for the
FT-50 and VX-1R).

SPM-200/200E Series - Survelllance Microphones

PREMIER Communications offers a line of surveillance lapel microphones that are easily

adaptable to a variety of uses. Our microphones secure to the user’s

collar, lapel, or belt with an adjustable metal clip that rotates 360° for

— FREE one-year battery analysis * maximum utility. The microphﬁne’s Push-To-Talk button isrl‘ocated in

F % ‘ an easy to reach position on the microphone housing. These units

—> TRADE IN pOhCy are built to high standards, with tough plastic microphone housings

and durable cords. The SPM-200 series features

PR-BP7H - 13.8 volt, 1000 mAH NiMH an in-the-ear speaker while the SPM-200E has an

battery pack for Icom IC-02AT, IC-2GAT, IC- : . earphone with a patented rubber earhook,

H16/U16, or Radio Shack HTX-202, HTX- 2 making it the most comforable survelliance mic_> $16,95
404. Cost: $67.90 each. everl Models available for use with ADI, Alinco, EACHI

lcom, Kenwood, Motorola Radius, Standard, and Yaesu (including

PR-BP173H - 9.5 Volt, 650 mAH models for the FT-50 and VX-1R).

NiMH battery pack for lcom IC-W32, IC- SPM-700 Series - Falm Mlcrophones

T7A,IC-T22A. Cost: $61.90 each. ; .

The new SPM-700 series represents a big step forward for clandestine and low profile
communications needs. The unit’s microphone and PTT switch are located in a one
PR-PB34H - 95 volt, 1000 mAH piece molded plastic unit that can be easily attached to a finger
NiMH battery pack for Kenwood TH-22 and with velrco and concealed in the palm of your hand! The cords
TH-79. Cost: $55.90 each. - b for the microphone and the included EH-1

‘ ' earphone can be easily run inside clothing to

As low as

PR-FNB27H - 12 Volt, 1000 mAH . keep that low profile look, but even small As low as

amounts of exposed cord blend in because of

all of the wire used in the unit is flesh colored! $29'95
Models available for use with ADI, Alinco, Icom, Kenwood, EACH!
Motorola Radius, Standard, and Yaesu (including models for the
PR-FNB41H - 9.6 volt, 1000 mAH FT-50 and VX-1R).
NiMH battery pack for Yaesu FT-50, FT-10,
FT-40. Cost: $58.90 each. Battery Close-Outel Limited Quantities!

NiMH battery pack for Yaesu FT-26, FT-415,
FT-416, and FT-530. Cost: $58.90 each.

PR-EBP-16H NiMH 7.2 Volt, 1200 mAH Alinco DJ-F1T $27.90
PR-FNBY47H - 7.2 volt, 1800 mAH PR-EBP-16N NiCd 7.2 Volt, 600 mAH Alinco D}F1T $20.90
NiMH battery pack for Yaesu FT-50, FT-10, PR-PBBH NiMH 12 Volt, 1200 mAH Kenwood TH-25, TK220/320 $26.90
FT-40, and Vertex VX-10. Cost: $58.90 PR-PBBN NiCd 12 Volt, 700 mAH Kenwood TH-25, TK220/320 $21.90
each. PR-PB-14N NiCd 12 Volt, 400 mAH Kenwood TH-27, TH-28,TH-78 $21.90
CA LL PR-PB-17N NiCd 12 Volt, 600 mAH Kenwood TH-27,TH-28,TH-78  $25.90

fo PR-PBIBH HIMH 7.2 Volt, 1200 mAH Kenwood TH-27,TH-28,TH-78  $26.90

Y; PR-PB32H NiMH 6 Volt, 1000 mAH Kenwood TH-22, TH-79,TK208  $26.90

SP ECIALS] PR-PB32N NiCd 6 Volt, 600 mAH Kenwood TH-22,TH-79,TK208  $17.90
PR-FNB27N Nicd 12 Volt, 600 mAH Yaesu FT-26,FT-415/416,FT-530  $22.90
PR-FNBBBH NiMH 9.6 Volt, 6550 mAH Yaesu FT-11,FT-41,FT-51 $29.90
*see our webpage for details PR-ENB41N NiCd 9.6 Volt, 600 mAH Yaesu FT-10, FT-40, FT-50 $26.90

Order PRYME Batteri d : o Orders: 1-800-666-2654
raer atteries and Accessories On-Line: B A E P Paclie

Visit us at www.prymebattery.com!/ Monday thru Friday




AT-201 TWO METER HT

AT-201: Tx: 144-148 - Rx: 130-179 MHz
* MARS and CAP capable (permits are
required) » 5-watts output (with 12 VDC)
= 40 memory channels store any offset or
tone » CTCSS encode and decode included
« programmable band and memory scan
modes *« DTMF paging included e dual
frequency watch  auto-repeater offset e user selectable
frequency or channel display modes  backlit display and keypad
= 2.5 and 5 walt versions available » Size: 4.25" (H) x 2* (W) x
1.3" (D) excluding battery pack

AT-400: Tx: 430-450 - Rx: 400-470 MHz « MARS and CAP
capable (permits are required) » 5-watts output (with 12 VDC) » 20
memory channels store any offset or tone » CTCSS encode and
decode included » programmable band and memory scan modes
* DTMF paging included e backlit display and keypad « 2.5 and 5
wall versions available « Size: 4.25" (H) x 2° (W) x 1.3" (D)
excluding battery pack

instant coupon on AT-201HP
until 3/31/99

PR-222 222 MHz HT

Transmit Range: 222-225 MHz » Receive Range: 216-228 MHz «
5-watts output with included NiCad battery pack! « MARS and
CAP capable (permits are required) » built-in CTCSS encode and
decode « 40 memory channels store any tone or offset  direct
frequency entry using 16 button keypad » frequency or channel
display modes « PC programmable (with optional software) or
cable cloneable. « Palm-sized! World's Smallest 1.35-Meter
handheld! Size: 425" (H) x 2° (W) x 075
(D) excluding battery pack!

AT-600 DUAL BAND HT

NOW! Pre-Programmed with over 100 of Gor-
don West, WB6NOA's favorite Ham and Public

Service channels!

e Operate on simplex or repeaters, straight out

of the box!

* Receive police, fire, medical calls, and more

without programming
* All NOAA weather channels are already
pre-programmed

e Easy to change pre-programmed frequencies

The Best Value
in Amateur Radio™ e :

ADI

AR-146 TwWO METER MOBILE
AR-446 440 MHz MOBILE

Highly Rated by QST Magazine!'
BEST RX sensitivity!
Best Adjacent Channel Rejection!
Best IF Rejection!

instant coupon

Tx: 144-148 MHz (AR-146), 430-450 until 3/31/99

(AR-446) « Rx: 136-171 MHz (AR-
146), 420-470 MHz (AR-446) =
MARS and CAP capable (permits are required)  three power settings:
50, 10, and 5 Watts « 40 memories store any offset or tone « CTCSS
encode and decode included « programmable band and memory scan
modes « DTMF paging included = dual frequency watch « multi-function
DTMF microphone « Auto Power Off  frequency or channel display
modes « 4-step display dimmer « easy mobile operation! « Smalll Size:
1.5" (H) x 5.5" (W) x 6.25" (D)

AR-247 222 MHz MOBILE*

Our most advanced mobile ever! The new AR-247 is the first brand new
mobile transceiver for the 222 MHz ham band in years! This radio has
many state of the art features including direct frequency entry, lots of memory
channels (81) and more. Our AR-247 is also the first amateur mobile trans-
ceiver to feature both CTCSS and Digital Coded Squelch to ensure com-
patibility with both the repeater systems of today and the systems of the
future.

Transmit Range: 222-225 MHz « Receive Range: 216-229 MHz
+ MARS and Canadian ham band capable (permits are required)
« three power settings: 30, 15, and 5 Watts « 80 memories plus a CALL
channel (all memories store any offset or tone) « both CTCSS and DCS
encode and decode included ¢ Auto Repeater Offset « 9 DTMF autodialer
memories PLUS a built-in redialer for autopatch use
* programmable band and memory scan modes e user programmable
Time Out Timer « DTMF paging e dual frequency watch e direct fre-
quency entry using multi-function DTMF mi-
crophone « PC programmable (with op-
tional programming software)  Auto Power
Off, frequency or channel display modes

* 4-step display dimmer « power line over/
under voltage protection = easy mobile op-

Tx: 144-148, 430-450 MHz » Rx: 108-174 (including Staion & Smml:Sae: 151 (Hy e Bt (W)
AM airband), 400-470, plus 830-985 MHz (cellular x6.25" (D)

blocked) « MARS and CAP capable (permits are
PR-52 SIX METER HT

required) » simultaneous VHF/UHF receive « single
band, or full duplex operation » crossband repeat
» separate volume and squelch controls for each band
= six-character alphanumeric display « 200 memories
store any offset or tone « CTCSS encode and decode Transmit Range: 50-54 MHz « Receive Range: 40-54 MHz
included « 10 DTMF autodialer memories « 5-walts output with included NiCad battery pack! « MARS
for autopatch use « DTMF paging included and CAP capable (permits are required)  built-in CTCSS
+ Auto Power Off & battery save » 2.5w encode and decode « 40 memory channels store any tone
and 5w versions available « PC or offset e direct frequency entry using 16 button keypad
« frequency or channel display modes = PC programmable
(with optional software) or cable cloneable. » Palm-sized!
World's Smallest 6-Meter handheld! Size: 4.25" (H) x 2" (W)
x 0.75" (D) excluding battery pack!

* Clone to any other AT-600

programmable e on-the-air and wired
cloning « Large backlit keypad and display
« Battery voltage meter function « Small!
4.25" (H) x 2" (W) x 1.5" (D) excluding
battery pack

instant coupon
on HP version
until 3/31/99

5 nol been approved or sale by the FCC. It is nol, and may not be, offered for sale or lease until after such approval is granted

Win FREE ADI equipment! on the web at www.adi-radio.com!/
Study for your ham license or upgrade at www.hamtest.com!/




OWNERS SAY IT ALL!

Reputation. It builds every day with TEN-TEC. Thirty years of
refining our craft delivers top-of-the-line amateur gear and unparalleled
service after the sale. TEN-TEC owners made our reputation what it is
today. Ask an Omni-VI Plus owner about the quality of our gear and the
advice we offer, and they’ll tell you - No one does it better:

Performance of the Omni-VI Plus is unmatched by anyone. We've
taken the best qualities of the original Omni-VI and added even more
Digital Signal Processing technology. You'll hear signals that no other
receiver does, under the worst of band conditions.

“With both of my rigs hooked up to a switch, I was able to switch
between the (brand X) and Omni-VI Plus for comparison. Folks, this
Omni-VI Plus is the hottest rig I've EVER owned.”

- Bill Sawders, K7ZM

“Ten-Tec has really outdone itself with the receiver.”
- Howard Eskridge, K9GY1

“We have consis-
tently found it possi-
ble to copy weak
signals on both SSB
and CW with the
Omni that gave us
trouble with the —.*
- Paul Helbert, WV3J

How do we
achieve results like
this? Every competitor
uses synthesizers that
add unwanted noise to
the receiver's
floor. This phase noise causes the noise floor to temporarily increase in
the presence of nearby strong signals. Weak signals inside your pass
band become inaudible. With the Omni-VI Plus, you hear the weak
ones under the worst of band conditions.

“The Omni-VI Plus has given me new confidence in attacking pile-
ups, and in responding to those weak calls I would have passed by
Pete Inskeep, NO2D

“I would not have bought it if I didn't think it was the best in the
world. The receiver has to be heard to be believed!"

- Alfred Lorona, WoWQC

Superior receive selectivity eliminates the strongest interference
from even the closest signals. You select the optimum amount of
filtering for differing band conditions. Up to 4 choices of bandwidth in
the 6.3 MHz I-F and 3 choices in the 9 MHz I-F. Two of the 7 filters are
standard; add only the options that fit your operating style.

“The strong signal rejection is nothing short of amazing.”

- Lewis Fischer, WY9X

“I can't believe how well I heard in the 160 contest!”
- Wayne Hudson, K5ZG

“If I had to buy a new radio tomorrow with no money limit, I would
buy the same radio again.” - Bob Miller, N9OMU

Omni-VI Plus incorporates DSP technology to enhance your abili-
ty to pull out the weak ones. Single-button DSP NOISE REDUCTION
provides up to 15 dB of in-passband random noise attenuation.

noise

before.” -

Tailorable DSP LOW PASS filtering cuts fatiguing high-end audio hiss.
DSP AUTO NOTCH instantly eliminates interfering carriers - work 40
meters day or night! DSP-generated CW transmit offset is front-panel
adjustable 400 - 990 Hz with auto-tracking sidetone.

“When 1 hit the NR (noise reduction) button, signals jumped out of
the noise. I am convinced I have the best radio in the world.”
- Jay Ostrem, W7CW

“The more I use it, the better it is.” - Lynn Lamb, W4NL

“How is it? In a word..AMAZING!" - David Hammond, N1LQ

Quality and reliability are synonymous with TEN-TEC. Rigorous
computer-controlled tests exercise every Omni-VI Plus. Made possible
by the rig’s high-speed PC interface coupled to automatic test
equipment. Our own custom software orchestrates the entire process.
There's also an overnight burn-in. Each Omni transmits into a dummy
load, cycling between TX and RX every few seconds, changing bands
along the way. One final
performance check finishes
it up. Backed by a one-year
warranty and TEN-TEC’s
legendary service.

“The engineers at
Ten-Tec have impressed me
with their skill in designing
a high-performance, state-
of-the-art,
radio.”

- Rob Komtes, WS7U

“The rig is wonderful
to use, the controls are in
the right place, every control makes sense, and the rig truly does ‘dig
out the weak ones.’ Congratulations on a great transceiver.”

- Terry Ussher, VE3AWE

“Finally, a radio built like my Hewlett-Packard® test equipment. 1
absolutely love it. Sorry 1 didn’t purchase Ten-Tec 10 years ago.”
- Dale Parfitt, W4OP

Priced at only 82585 (plus shipping & handling), Omni-VI Plus
is backed by TEN-TEC’s no-risk, 30-day, money-back guarantee**. We
take trades on used TEN-TEC equipment. Call today for complete
information on the Omni-VI Plus and our complete line of amateur
gear.

no-nonsense

* No-Risk 30-day Money-Back Guarantee** CALL TODAY
*We take trades on used TEN-TEC gear.
*We accept VISA, Mastercard, and Discover 1‘800'833-7373

+Visit our home page at www.lentec.com

Monday - Friday
9:00 a.m. - 5:30 p.m. EST

**Customer pays shipping both ways.

You can reach us at:

1185 Dolly Parton Parkway

Sevierville, TN 37862

Office: (423) 453-7172

FAX: (423) 428-4483

e-mail: sales@tentec.com

Repair Dept.: (423) 428-0364 (8a - 4p EST)

Well

TEN-TEC
MADE IN US.A

QUALITY AMATEUR PRODUCTS FOR 30 YEARS!



THE AMERICAN RADIO
RELAY LEAGUE INC

The American Radio Relay League Inc is a
noncommercial association of radio amateurs,
organized for the promotion of interest in
Amateur Radio communication and experimentation,
for the establishment of networks to provide
communication in the event of disasters or other
emergencies, for the advancement of the radio art
and of the public welfare, for the representation of
the radio amateur in legislative matters, and for the
maintenance of fraternalism and a high standard of
conduct.

ARRL is an incorporated association without
capital stock chartered under the laws of the State of
Connecticut, and is an exempt organization under
Section 501(c)(3) of the Internal Revenue Code of
1986. Its affairs are governed by a Board of
Directors, whose voting members are elected every
two years by the general membership. The officers
are elected or appointed by the directors. The
League is noncommercial, and no one who could
gain financially from the shaping of its affairs is
eligible for membership on its Board.

“Of, by, and for the radio amateur,” the ARRL
numbers within its ranks the vast majority of active
amateurs in the nation and has a proud history of
achievement as the standard-bearer in amateur
affairs.

A bona fide interest in Amateur Radio is the only
essential qualification of membership; an Amateur
Radio license is not a prerequisite, although full
voting membership is granted only to licensed
amateurs in the US.

Membership inquiries and general correspondence
should be addressed to the administrative head-
quarters; see page 10 for detailed contact
information.

Founding President (1914-1936)
Hiram Percy Maxim, W1AW
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President: RODNEY STAFFORD,* W6ROD
5155 Shadow Estates, San Jose, CA 95135;
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The Radio Amateur is Friendly

That’s what Paul Segal wrote in 1927
when he composed The Amateur’s Code.
Radio amateurs are friendly. At least, that’s
what we like to think.

Are we? Or in fact are we driving away
newcomers without even realizing it?

It’s aharsh, unpleasant question. But think
about it. At a time when fewer people are
finding their way into our avocation, we
can’t afford to lose any due to our own neg-
ligence.

Imagine you’re a freshly minted amateur,
attending a meeting of your club for the very
first time. Would you have a positive expe-
rience and want to come back for more? Put
yourself in the shoes of someone with a
brand new license listening to your repeater,
net, or roundtable. Would you feel welcome
to join in?

All too often, the answer to these ques-
tions is no. Deliberately or not, many of us
who have been around for a while are send-
ing signals that newcomers interpret as
meaning that we wish they’d just go away.
All too often, they do. We’re not imagining
this; it’s been the theme of several recent
letters from former members who wrote to
explain why they were no longer interested
in Amateur Radio and had not renewed their
memberships. The fact that they cared
enough to write says that the loss is ours as
much as theirs; they’d have made good hams,
but we lost them.

Consider what you do when you go to a
club meeting. You talk to people you already
know, right? Most of us do. It’s only natural;
wanting to see friends is what motivates us
to go to the meeting in the first place. What
if you didn’t know anyone? What if, as a
beginner in Amateur Radio, you felt unsure
of yourself? If a new face showed up at your
club, would anyone go over and introduce
themselves? Would you? Is someone as-
signed to be the “welcoming committee” or
is it left to chance? If it’s left to chance, how
many opportunities for needed, fresh blood
is your club passing up?

Is the meeting itself a positive experience?
Will a visitor get the impression that your
club is interested in getting things done, or
will they feel as if they have stumbled into a
dysfunctional family’s living room? Will
they want to join, or to flee at the first coffee
break? Anyone who goes to the trouble of
getting themselves to your meeting is what
salesmen call a qualified prospect. They’ve
done their part; it’s up to your club to make
the sale.

Listen to your favorite repeater sometime.
Are newcomers ever invited to join in, sim-

ply on the off chance that one might happen
to be listening? Is there time set aside when
younger hams are invited to talk to one an-
other without being made to feel they’re in-
truding into adult airspace? If so, give your
group a gold star; our experience is that
people seldom think to make these simple
gestures. Even worse is what travelers and
newcomers often report: they will put out a
general call on a repeater and be greeted by
stony silence, but when a “regular” makes a
similar call two minutes later, he or she gets
an immediate reply. It’s understandable that
they would feel they’ve been given the cold
shoulder, even if this wasn’t intended.

Nets are a bit better in inviting participa-
tion—a reason, perhaps, why they remain
popular. Unless the net has a special purpose
that dictates it function on an “invitation
only” basis, there is likely to be an opportu-
nity to join in. On the other hand, some net
controls can drive people away by being less
than tactful in correcting minor errors of
procedure, or by dragging the net out for so
long that busy people don’t have the time to
participate. Net managers should do a self-
assessment from time to time, just to make
sure a message of welcome is getting across.

We build walls between newcomers and
ourselves in other ways.

No matter how many years ago it hap-
pened, we all remember our first on-the-air
contact. Unless we were too young to know
any better, it was pretty intimidating—but
we got through it, probably because some-
one on the other end gave us an encouraging
word at the right time. When was the last
time you made someone’s early on-the-air
experience equally memorable? Chances
are, it’s been too long. Too many of us fall
into the comfortable rut of talking only to
people we already know or of only chasing
hello-goodbye DX contacts.

Radio amateurs have divergent interests,
ranging from restoring antique equipment to
exploring the microwaves. We’re enthusias-
tic about the specialties that have captured
our interest. When was the last time we
shared our enthusiasm with a new or pro-
spective amateur, in language they could
understand?

And speaking of language, think of how
much jargon we use! Language does help to
define a group’s identity and everyone who
gets involved in a new activity expects to
have to learn some new terms, but is it pos-
sible that we overdo it just a wee bit?

By and large, we radio amateurs are
friendly. But our welcoming could use some
work.—David Sumner, K1ZZ
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We’re At Your Service

Contact
Joining ARRL
QST Delivery
Publication Orders

Circulation Desk
Sales Desk

Regulatory Info Tom Hogerty

Exams VEC

Educational Educational
Materials Activities

Contests Dan Henderson

Technical Questions ARRL Lab

Awards Eileen Sapko
DXccC/vucce Bill Moore
Advertising Brad Thomas
Media Relations Jennifer Gagne
QSL Service Martin Cook
Scholarships Mary Robertson
Emergency Comm  Rick Palm

Clubs
Hamfests

Gail lannone

ARRL Headquarters is open from 8 AM to 5 PM Eastern Time,
Monday through Friday, except holidays. Our address is:

225 Main St, Newington, CT 06111-1494. You can call us at
860-594-0200, or fax us at 860-594-0259.

If you have a question, try one of these Headquarters departments . . .

Membership Desk 888-277-5289

M-F Only, 8 AM to 8 PM Eastern Time (toll free)

Vicky Armentano 860-594-0264

Electronic Mail
circulation@arrl.org
circulation@arrl.org
pubsales@arrl.org

Telephone

860-594-0338
888-277-5289

860-594-0323
860-594-0300
860-594-0301

reginfo@arrl.org
vec@arrl.org
ead@arrl.org

860-594-0232
860-594-0214
860-594-0288
860-594-0234
860-594-0207
860-594-0328
860-594-0274
860-594-0230
860-594-0261

nind@arrl.org
tis@arrl.org
awards@arrl.org
dxcc@arrl.org
ads@arrl.org
newsmedia@arrl.org
buro@arrl.org
foundation@arrl.org
kice@arrl.org
clubs@arrl.org

860-594-0262 hamfests@arrl.org

You can send e-mail to any ARRL
Headquarters employee if you know
his or her name or call sign. The
second half of every Headquarters
e-mail address is @arrl.org. To
create the first half, simply use the
person’s call sign. If you don’t know
their call sign, use the first letter of
their first name, followed by their
complete last name. For example, to
send a message to John
Hennessee, N1KB, Regulatory
Information Specialist, you could
address it to jhennessee@arrl.org
or N1TKB@arrl.org.

If all else fails, send e-mail to

Atlantic Division

KAY C. CRAIGIE, WT3P*

5 Faggs Manor Ln, Paoli, PA 19301
(610-993-9623);

wt3p@arrl.org

Vice Director: Bernie Fuller, NS3EFN
17668 Price Rd, Saegertown, PA 16433
(814-763-1529);

n3efn@arrl.org

Central Division

EDMOND A. METZGER, W9PRN
1917 Lindsay Rd, Springfield, IL 62704
(217-546-6870);

w9prn@arrl.org

Vice Director: Howard S. Huntington,
K9KM, 25350 N Marilyn Ln, Hawthorn
Woods, IL 60047 (847-438-3452);
k9km@arrl.org

Dakota Division

TOD OLSON, KOTO

292 Heather Ln, Long Lake, MN 55356
(612-819-0857);

kOto@arrl.org

Vice Director: Jay Bellows, KOQB

997 Portland Ave, St Paul, MN 55104
(651-222-7253); kOgb@arrl.org

Delta Division

RICK RODERICK, K5UR

PO Box 1463, Little Rock, AR 72203
(501-988-2527); k5ur@arrl.org
Vice Director: Henry R. Leggette,
WD4Q, 7335 Ginger Snap Cove,
Memphis, TN 38125-4732
(901-757-0444); wd4q@arrl.org

*Executive Committee Member
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hg@arrl.org and it will be routed to
the right people or departments.

Technical Information Server

If you have Internet e-mail capability,
you can tap into the ARRL Technical
Information Server, otherwise known
as the Info Server. To have user
instructions and a handy index sent
to you automatically, simply address
an e-mail message to: info@arrl.org
Subject: Info Request

In the body of your message enter:

HELP
SEND INDEX
QuIT

ARRL on the World Wide Web
You'll also find the ARRL on the
World Wide Web at:

http://www.arrl.org/

At the ARRL Web page you'll find the
latest W1AW bulletins, a hamfest
calendar, exam schedules, an on-line
ARRL Publications Catalog and much
more. We're always adding new
features to our Web page, so check it
often!

Members-Only Web Site

As an ARRL member you enjoy
exclusive access to our Members-
Only Web site. Just point your
browser to http://arrl.org/members/
and you’ll open the door to benefits
that you won’t find anywhere else.
* Our on-line Web magazine, the
ARRLWeb Extra with colorful news
and features you won’t see in QST.
* QST Product Review Archive. Get
copies of QST product reviews from
1980 to the present.

* QST/QEX searchable index (find
that article you were looking for!)

* Previews of contest results and
product reviews. See them here
before they appear in QST!

* Access to your information in the
ARRL membership database. Enter
corrections or updates on line!

Stopping by for a visit?

We offer tours of Headquarters and
W1AW at 9, 10 and 11 AM, and at

1, 2 and 3 PM, Monday to Friday
(except holidays). Special tour times
may be arranged in advance. Bring
your license and you can operate
W1AW anytime between 1 and 4 PM!

Would you like to write for QST?
We’re always looking for new

material of interest to hams. Send a
self-addressed, stamped envelope
(55¢ postage) and ask for a copy of
the Author’s Guide. (It's also available
via the ARRL Info Server, and via the
World Wide Web at
http://www.arrl.org/qst/aguide/.)
The guide contains all the information
you’ll need to craft an article to meet
our requirements. Send article ideas
or manuscripts to the attention of the
QST Editor (e-mail gst@arrl.org).

Press Releases and

New Products/Books

Send your press releases and new
book announcements to the attention
of the QST Editor (e-mail
qgst@arrl.org). New product
announcements should be sent to the
Product Review Editor (e-mail
reviews@arrl.org).

Strays and Up Front

Send your Strays and Up Front
materials to the QST Features Editor
(e-mail upfront@arrl.org). Be sure to
include your name, address and
daytime telephone number.

Interested in Becoming a Ham?
Just pick up the telephone and call
toll free 1-800-326-3942, or send e-
mail to newham@arrl.org. We'll
provide helpful advice on obtaining
your Amateur Radio license, and we’ll
be happy to send you our informative
Prospective Ham Package.

ARRL Audio News

The best way to keep up with fast-
moving events in the ham community
is to listen to the ARRL Audio News.
It's as close as your telephone at
860-594-0384, or on the Web at
http://www.arrl.org/arrlletter/audio/.

Great Lakes Division

DAVE COONS, WT8W

932 Hedwick St, New Carlisle, OH
45344 (937-849-0604);
wt8w@arrl.org

Vice Director: George Race, WB8BGY
3865 Gibbs Rd, Albion, Ml 49224
(517-531-4758);

wb8bgy@arrl.org

Hudson Division

FRANK FALLON, N2FF

30 E Williston Ave, East Williston,
NY 11596 (516-746-7652);
n2ff@arrl.org

Vice Director. J. P. Kleinhaus, W2XX
29 Dirubbo Dr, Cortlandt Manor, NY
10567 (914-739-6318);
w2xx@arrl.org

Midwest Division

LEW GORDON, K4VX

PO Box 105, Hannibal, MO 63401
(573-221-7730); kdvx@arrl.org
Vice Director. Bruce Frahm, KOBJ,
PO Box DX, Colby, KS 67701
(785-462-7388); kObj@arrl.org

New England Division

TOM FRENAYE, K1KI

PO Box 386, West Suffield, CT 06093
(860-668-5444); k1ki@arrl.org

Vice Director. Mike Raisbeck, KITWF,
85 High St, Chelmsford, MA 01824
(978-250-1235); kitwf@arrl.org

Northwestern Division

MARY LOU BROWN, NM7N*

7040 Channel View Dr, Anacortes,
WA 98221 (360-293-9295);
nm7n@arrl.org

Vice Director: Greg Milnes, W7AGQ,
740 SE 24th Ave, Hillsboro, OR
97123-7286 (503-648-6990);
w7agq@arrl.org

Pacific Division

BRAD WYATT, K6WR

18400 Overlook Rd, No 5, Los Gatos,
CA 95030 (408-395-2501);
kéwr@arrl.org

Vice Director. Jim Maxwell, W6CF,
PO Box 473, Redwood Estates, CA
95044 (408-353-3911);
wécf@arrl.org

Roanoke Division

JOHN C. KANODE, N4AMM

RFD 1, Box 73A, Boyce, VA 22620
(540-837-1340); ndmm@arrl.org
Vice Director. Dennis Bodson,
W4PWF, 233 N Columbus St,
Arlington, VA 22203 (703-243-3743);
wé4pwf@arrl.org

Rocky Mountain Division

WALT STINSON, WOCP,

999 S Logan St, Denver, CO 80209
(303-770-3926);wOcp@arrl.org
Vice Director. Marshall Quiat, AGOX
PO Box 200878, Denver, CO
80220-0878 (303-331-3456);
agOx@arrl.org

Southeastern Division

FRANK M. BUTLER JR, W4RH*

323 Elliott Rd SE, Ft Walton Beach,
FL 32548 (850-244-5425);
wérh@arrl.org

Vice Director: Evelyn Gauzens,
W4WYR, 2780 NW 3rd St, Miami, FL
33125 (305-642-4139);
w4wyr@arrl.org

Southwestern Division

FRIED HEYN, WA6WZO*

962 Cheyenne St, Costa Mesa, CA
92626 (714-549-8516);
wabwzo@arrl.org

Vice Director. Art Goddard, W6XD,
2901 Palau PI, Costa Mesa, CA
92626 (714-556-4396);
wéxd@arrl.org

West Gulf Division

JIM HAYNIE, W5JBP

3226 Newcastle Dr, Dallas, TX
75220-1640 (214-352-6180);

W, (214-351-2385)
w5jbp@arrl.org

Vice Director: Coy C. Day, N50K,
RR1, Box 254, Union City, OK
73039-9726; 405-483-5632;
n5ok@arrl.org

As an ARRL member, you elect the
directors and vice directors who
represent your division on ARRL
policy matters. If you have a question
or comment about League policies,
contact your representatives at the
addresses shown.
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% Road Show

Mobile operatrons are a pleasure with Alinco
transceivers. Alinco mobiles are loaded with features
and economically priced. Check out these values!

DR-150T, DR-150TQ DR-610T, DR-610TQ
2m Mobhile/Base 2m/440 Mohile/Base

50 watts output, 100 This is the loaded model!
50 watts VHF, 35 watts UHF, Channel

memories,
Air Band Scope™ display, 120 memories, detachable
and UHF face, V/U, V/V, U/U, U/V, RF attenuator,

(440 ~ 450 Mhz) RX, two VFOs, H/M/L output,
Channel Scope™ display, 2 VFOs, auto dial AM air
memories, 9600 packet port, H/M/L output, band

cloning and MARS/CAP capabilities. receive
DR-150TQ includes CTCSS decode. internal
duplexer,
: 9600 packet port, air cloning and
DR-140T, DR-140TQ, MARS/CAP capabilities.

nn_‘ 4“'")'“' Zm MﬂbilelBase DR-610TQ includes CTCSS decode.

50 watts output,

51 memories, DH'EHET, DR'505T|1
7 character 2m/340 Mobhile/Base

alphanumeric .
display, AM air band receive, wire clonin Th e Value Leader .
pay. g in dual-band mobiles!

and MARS/CAP capabilities. DR-140TQ
includes CTCSS decode. ALSO: DR-140TPKT
data radio for packet and APRS". Check the

LOW price! Ll
50 watts VHF, 35 watts UHF,
DH'MUGTH Em FM 51 memories each band, “set and forget”
= squelch,UHF TX range of 430 ~ 449.995
MnhllelBase MHz allows for satellite work, internal
Six Meter duplexer, 9600 packet port, cloning and

MARS/CAP capabilities. DR-605TQ includes
CTCSS decode.

adventure is
waiting for you!
50~54 MHz, 100
memories, 20 watts output.
Work repeaters or simplex,

includes CTCSS encode Simple ® Clean = Dependable

(decode optional), DTMF mic.
AL’NGO@

AMATEUR RADIO’S VALUE LEADER™
U.S.A. Alinco Branch: 438 Amapola Ave. * Suite 130 * Torrance, CA 90501
Phone: (310) 618-8616 * Fax: (310) 618-8758 e Internet: http: //www.alinco.com

Specifications subject to change without notice or obligation. Performance specifications only apply to Amateur Bands, Permils required for MARS/CAP use.
Products intended for use only by properly licensed Amataur Radio operators. APRS® is a registered trademark of Bob Bruninga, WB4APR.




— Get to Know Your Section Manager

The 15 divisions of the League are arranged into 70 administrative sections, each headed by an elected section manager (SM). Your section manager is the
person to contact when you have news about your activities, or those of your club. These news items could find their way into the pages of QST! If you need
assistance with a local problem, your section manager is your first point of contact. He or she can put you in touch with various ARRL volunteers who can help
(such as technical specialists).Your section manager is also the person to see if you'd like to become a section volunteer. Whatever your license class, your
SM has an appointment available.

Atlantic Division
Delaware

Eastern Pennsylvania
Maryland-DC

Northern New York

Southern New Jersey

Western New York

Western Pennsylvania

Central Division
lllinois

Indiana

Wisconsin

Dakota Division
Minnesota
North Dakota

South Dakota

Delta Division
Arkansas

Louisiana

Mississippi

Tennessee

Randall K. Carlson, WB0JJX, 121 Scarborough Park Dr,
No 10, Wilmington, DE 19804 (302-655-6179);
wbOjjx@arrl.org

Allen R. Breiner Sr, W3TI, 212 Race St, Tamaqua, PA
18252 (717-668-3098)

William Howard, WB3V, 2304 Snowflake Dr, Odenton,
MD 21113 (410-551-6775); wb3v@arrl.org

Leslie Schmarder, WA2AEA, RR 1 Box 236,
Elizabethtown, NY 12932 (518-873-2189);
wa2aea@arrl.org

Jean Priestley, KA2YKN, 7158 Chandler Ave,
Pennsauken, NJ 08105 (609-662-3587);
ka2ykn@arrl.org

William Thompson, W2MTA, 5460 Rock Rd,

Newark Valley, NY 13811 (607-642-8930);
w2mta@arrl.org

Bill Edgar, N3LLR, 22 Jackson Ave, Bradford, PA 16701
(814-362-1250); n3lir@arrl.org

Bruce Boston, KD9UL, 815 E 3rd St, Beardstown, IL
62618 (217-323-9809); kd9ul@arrl.org

Peggy Coulter, W9JUJ, 12330 SCR 200 E, Muncie, IN
47302 (765-288-0481); w9juj@arrl.org

Roy Pedersen, K9FHI, 510 Park St, Juneau,

WI 53039-1243 (920-386-4666); k9fhi@arrl.org

Randy “Max” Wendel, NOFKU, 8539 Bryant Ave S,
Bloomington, MN 55420-2147 (612-888-5953);
nOfku@arrl.org

Roger “Bill” Kurtti, WCOM, Rural Route, Box 34, Rock Lake,
ND 58365 (701-266-5646); wcOm@arrl.org

Roland Cory, WOYMB, 815 2nd Ave W, Mobridge, SD
57601(605-845-2400)

Roger Gray, N5QS, PO Box 166, Searcy, AR 72145
(501-729-5489); n5qs@arrl.org

Lionel A. “Al” Oubre, KSDPG, 3011 Sugar Mill Rd,

New Iberia, LA 70563-8624 (318-367-3901);
k5dpg@arrl.org

Malcolm Keown, W5XX, 14 Lake Circle Dr, Vicksburg, MS
39180 (601-636-0827); w5xx@arrl.org

0. D. Keaton, WA4GLS, 141 Medearis Dr, Old Hickory,
TN 37138 (615-758-2329); wadgls@arrl.org

Great Lakes Division

Kentucky
Michigan
Ohio

Hudson Division
Eastern New York

NYC-Long Island

Northern New Jersey

Midwest Division
lowa

Kansas
Missouri

Nebraska

Bill Uschan, KC4MIS, 800 Leawood Dr. #27 Frankfort, KY
40601 (502-226-6784); kcdmis@arrl.org

Richard Mondro, W8FQT, 800 Dover St, Dearborn Heights,
MI 48127 (313-730-2111); wsfqt@arrl.org

Joseph J. Phillips, KBQOE, 2800 Jupiter Dr, Fairfield, OH
45014-5022 (513-552-8324); k8qoe@arrl.org

Robert Leiden, KR2L, 19 Willowbrook Rd, Glenville, NY
12302 (518-399-9343); kr2l@arrl.org

George Tranos, N2GA, PO Box 296, Bellport, NY 11713,
(516-286-7562); n2ga@arrl.org

Roy Edwards Sr, AB2RE, 1512 Seventh Ave, Neptune, NJ
07753 (732-774-1650); ab2re@arrl.org

Jim Lasley, NOJL, PO Box 26, Chillicothe, IA 52548
(515-935-4337); n0jl@arrl.org

Orlan Q. Cook, WOOYH, 12110 West 71st St, Shawnee,
KS 66216 (913-631-0423); wOoyh@arrl.org

Charles Boyd, KEOK, 1010 Tyalor St, Louisiana, MO 63353
(573-754-6584); keOk@arrl.org

Bill McCollum, KEOXQ, 1314 Deer Park Blvd, Omaha, NE
68108 (402-734-3316); keOxq@arrl.org

New England Division

Connecticut

Eastern Massachusetts
Maine

New Hampshire

Rhode Island

Vermont

Western Massachusetts
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Betsey Doane, K1EIC, 92 Mohegan Rd, Shelton, CT
06484-2448 (203-929-7759); kieic@arrl.org

Lawrence Ober, W1IMW, 113 5C Brigham St, Hudson, MA
01749 (978-567-0942); wimw@arrl.org

William Woodhead, N1KAT, 63 1st Ave, Auburn, ME 04210
(207-782-4862); n1kat@arrl.org

Alan Shuman, N1FIK, PO Box 119, Goffstown, NH
03045-0119 (603-487-3333); nifik@arrl.org

Rick Fairweather, K1KYI, 106 Chaplin St, Pawtucket, RI
02861 (401-725-7507); k1kyi@arrl.org

Bob DeVarney, WE1U, 43 W Milton Rd, Milton, VT 05468
(802-482-4280); welu@arrl.org

William Voedisch, W1UD, 240 Main St, Leominster, MA
01453 (978-537-2502); wiud@arrl.org
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Northwestern Division

Alaska

Eastern Washington
Idaho

Montana

Oregon

Western Washington
Pacific Division
East Bay

Nevada

Pacific

Sacramento Valley
San Francisco

San Joaquin Valley

Santa Clara Valley

Roanoke Division

North Carolina
South Carolina
Virginia

West Virginia

David Stevens, KL7EB, PO Box 113242, Anchorage, AK
99511 (907-345-6506); ki7eb@arrl.org

Kyle Pugh, KA7CSP, W 5006 Houston Ave, Spokane, WA
99208 (509-327-5039); ka7csp@arrl.org

Michael Elliott, KF7ZQ, 9832 W Gurdon Ct, Boise, ID
83704-4080 (208-376-3458); kf7zq@arrl.org

Darrell Thomas, N7KOR, 743 33rd Ave NE, Great Falls,
MT 59404 (406-453-8574); n7kor@arrl.org

William Sawders, K7ZM, 19821 Ponderosa St, Bend, OR
97702 (541-389-6258); k7zm@arrl.org

Harry Lewis, W7JWJ, 10352 Sand Point Way NE, Seattle,
WA 98125 (206-523-9117); w7jwj@arrl.org

Bob Vallio, W6RGG, 18655 Sheffield Rd, Castro Valley,
CA 94546 (510-537-6704); wérgg@arrl.org

Robert Davis, K71Y, PO Box 20361, Reno, NV
89515-0361 (702-856-2826); k7iy@arrl.org

Ronald Phillips, AH6HN, HCR 2 Box 6637, Keaau, HI
96749 (808-982-6513); ah6hn@arrl.org

Jettie Hill, W6RFF, 306 St Charles Ct, Roseville, CA
95661 (916-783-0383); werff@arrl.org

John Wallack, W6TLK, PO Box 1115, Kenwood, CA
95452 (707-833-1873); wétlk@arrl.org

Donald Costello, W7WN, 1900 N Ashby Rd, No. 9,
Merced, CA 95348 (209-383-5739); w7wn@arrl.org
Geoffrey Ellis, KD6MFM, 212 Germaine Ave, Santa Cruz,
CA 95065 (831-475-1262); kdémfm@arrl.org

W. Reed Whitten, AB4W, 1208 Oxford PI, Cary, NC
27511(919-467-7464); ab4dw@arrl.org

Leslie Shattuck, Sr, K4NK, 112 Park Circle, Greenville, SC
29605 (864-422-8859); kdnk@arrl.org

Lynn Gahagan, AF4CD, 208 Velva Dr, Chesapeake, VA
23325 (757-545-1290); af4cd@arrl.org

O. N. (Olie) Rinehart, WD8V, 1256 Ridge Dr,

South Charleston, WV 25309-2434 (304-768-9534);
wd8v@arrl.org

Rocky Mountain Division

Colorado
New Mexico
Utah

Wyoming

Tim Armagost, WBOTUB, 6337 S Lafayette PI, Littleton, CO
80121 (303-795-9683); whOtub@arrl.org

Joe Knight, W5PDY, 10408 Snow Heights Blvd NE,
Albuquerque, NM 87112 (505-299-4581); wspdy @arrl.org
Jim Rudnicki, NZ7T, 306 North 1500 East, Layton, UT
84040 (801-547-9218); nz7t@arrl.org

Robert Williams, N7LKH, PO Box 130, Wapiti, WY 82450
(807-527-7758); n7lkh@arrl.org

Southeastern Division

Alabama
Georgia
Northern Florida
Southern Florida
Puerto Rico

Virgin Islands

Scott Johnston, N4YYQ, 1810 Macedonia Loop, Vincent, AL
35178 (205-960-6516); ndyyq@arrl.org

Sandy Donahue, W4RU, 960 Ralph McGill Blvd, Atlanta, GA
30306 (404-875-9450); waru@arrl.org

Rudy Hubbard, WA4PUP, PO Box 843, Milton, FL
32572-0843 (850-626-0620); wadpup@arrl.org

Kevin Bunin, K4PG, 3307 Lakeview Dr, Delray Beach,

FL 33445 (561-496-5257); kdpg@arrl.org

Raul Escobar, KP4ZZ, PO Box 366051, San Juan, PR
00936 (787-760-9070); kp4zz@arrl.org

John Ellis, NP2B, PO Box 24492, Christiansted, St Croix, VI
00824 (340-773-9643); np2b@arrl.org

Southwestern Division

Arizona

Los Angeles
Orange

San Diego

Santa Barbara

Clifford Hauser, KD6XH, 8741 N Hollybrook Ave, Tucson,
AZ 85742 (520-744-9095); kd6xh@arrl.org

Phineas J. Icenbice Jr, W6BF, 19323 Halsted St,

Northridge, CA 91324 (818-349-3186); wébf@arrl.org

Joe H. Brown, W6UBQ, 5444 La Sierra, Riverside, CA
92505 (909-687-8394); wéubq@arrl.org

Tuck Miller, K6ZEC, 3122 E 2nd St, National City, CA 91950
(619-475-7333); k6zec @arrl.org

Robert Griffin, KEYR, 1436 Johnson Ave, San Luis Obispo,
CA 93401-3734 (805-543-3346); kb6yr@arrl.org

West Gulf Division

North Texas
Oklahoma
South Texas

West Texas

Donald Thomas, KA1CWM, PO Box 112, Coppell, TX 75019
(972-462-1333); kalcwm@arrl.org

Coy C. Day, N50K, RR1 Box 254, Union City,

OK 73090-9726 (405-483-5632); n50k@arrl.org

E. Ray Taylor, N5SNAV, 688 Comal Ave, New Braunfels,

TX 78130 (830-625-1683); n5nav@arrl.org

Charles C. Royall, WB5T, 2063 Putter Dr, San Angelo, TX
76904 (915-944-0469); wbh5t@arrl.org
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If you’re serious about amateur radio communications...

YOU SHOULD OWN AN ALPHA!

The professional quality of ALPHA/POWER linear amplifiers is conspicuous at a glance.

10 powerful reasons to buy
anew ALPHA:

1. Cool and conservative 1.5 kW rf output,
all modes with no time limit
2. Superlative operating convenience
* Fast automatic (‘87A) or by-the-
numbers (‘89, ‘91B) tune-up
* Quiet, fast T/R-QSK
* Bright, instant-responding LED
bargraphs, visible at a glance
3. Rugged & proven ceramic-metal tubes
+ ‘87A & ‘89: 2 Eimac 3CX800A7s
* ‘OIB: 2 Svetlana 4CX800As
4. Comprehensive self-protection
* Plate, grid, VSWR/wrong antenna,
overdrive, rf arc, hot switching
5. Low input VSWR on all hf bands including
WARC, without user adjustments
6. Unequalled owner protection
* 4 year non-prorated limited warranty,
optional extension to 4 years (US/Can)
* 30 day money-back guarantee (US/Can)
« Factory & overseas authorized service
7. Designed & supported by professional rf P . . 9
engineers who are also active amateurs ALPHA 87A - “The Ultimate Linear
8. Three decades of innovation and excellence  The ALPHA 87A, 89 and 91B share basic layout and many
in amateur and professional rf power major components. Top views of the ‘87A and ‘89 are
9. The ALPHA technology that made ' virtually identical; the ‘91B is very similar. ALPHA 87A’s
ET“:IO #1 world\?de (1984dt° E’resept') microprocessor-based control system provides <1 second fully
g e s automatic band-changing and tune-up, while the ‘89 and

sophisticated rf linear amplifiers to 25 kW |
output for medical MRI imaging 91B are manually band-changed and tuned.

10. First choice for over two decades of the most critically-demanding DXers, contesters, traffic handlers and other
serious amateur radio operators who demand and appreciate fine equipment!
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You can see, feel and enjoy the big difference between an ALPHA and all other amplifiers!
Why not prove it in your station at no risk? Buy an ALPHA 87A, 89 or 91B and, if you wish, any other
amplifier. Compare performance, convenience, feel and appearance. We GUARANTEE you’ll
conclude that the ALPHA is far superior! If you don’t, just return it undamaged within 30 days and we’ll
refund your full purchase price, shipping excluded. Will “the other guys” allow you the same opportunity?
If not, why could that be?

Why not order your new ALPHA now? To order, visit ALPHA/POWER’s web site at

www.alpha-power-inc.com or call/FAX Scott Ehrhorn or John Brosnahan.
I_ F HH ALPHA/POWER, Inc.

14440 Mead Court - Longmont, CO 80504
(970) 535-4173 - FAX (970) 535-0281



AMERITRON ... 800 Watls... $795

Ameritron gives you four 811A tubes, 800 watts and far better quality -- for less money -- than

competitor's 3 tube 600 watt unit . . . Why settle for less power, less quality and pay more money?
- : . AL-811H Only the Ameritron AL-811H gives you four fully plenty of cool ait. It pressurizes the cabinet and efficiently

5795 neutralized 811A transmitting tubes. You get absolute  cools your 811A tubes. Our air flow is so quiet, you'll

- - Stability and superb performance on higher bands that hardly know it’s there -- unlike noisy, poorly chosen blowers.

Suggested Retail can't be matched by un-neutralized tubes, You also get efficient full size heavy duty tank coils,

Ameritron mounts the 811A tubes vertically -- not  full height computer grade capacitors, heavy duty high

AL-811 horizontally -- to prevent hot tube elements from silicon core power transformer, slug tuned input coils,

$ sagging and shorting out. Others, using petentially operate/standby switch, transmit LED, ALC, dual meters,

649 damaging horizontal mounting, require special 811A QSK compatibility with QSK-5 plus much more.
Suggested Retail ubes to retard sagging and shorting. AL-811 has three 81 1A tubes and gives 600 Watts

& i A quiet, powerful computer grade blower draws in output for only $649.
plifier

Near Legal Limit™ Amp
AL-572 New class of
Near Legal
$ l 3?5 Limir™ amplifier
Suggested Retail gives you 1300
Watt PEP SSB power output for 65% of price of full
legal limit amps! Four rugged Sverlana Russian 572B
tubes. Instant 3-second warm-up, Plugs into 120 VAC.
Compact 8'2Hx 15'2Dx14'2W. 160-15 Meters. 1000
Watt CW output. Tuned input, instantaneous RF Bias,
dynamic ALC, parasitic killer, inrush protection, two
lighted Cross-Needle meters, multi-voltage transformer.

Kilowatt Am

AL-80B

Suggested Retail
Full kilowatt PEP output from a whisper
quiet compact desktop linear. Only 8'/2x14x15'/2
inches. Plugs into nearest 120 VAC outlet. All
bands 160-15 Meters, 1000 Watts out on SSB, 850
walts out on CW, genuine Amperex 3-500ZG tube
has graphite plate, nearly 70% efficiency, inrush
current protection, multi-voltage transformer.

AMERITRON offers

a super heavy duty Hypersil® power
transformer capable of 2500 watts!

the best selection of
legal limit amplifiers
AMERITRON's legal limit amplifiers use

Ameritron's most powerful Linear

(AMERITRON HF Linear Amps with | .250s  li—_
Eimac™ 3CX800A7 | ..:::i' Meaie

super powerful
amplifier uses the
herculean Eimac®
8877 ceramic tube. It's so powerful that 65 watts drive
gives you the full legal output -- and it's just loafing
because the power supply is capable of 2500 Watts PEP,

Ameritron's 3CX1200A7 linear Amp
AL-1200

s2295

input circuit, grid protection, ALC control that is front
panel adjustable,vernier reduction drives, heavy duty
32 pound grain oriented silicone steel core
transformers and high capacitance computer grade
filter capacitors.

These amplifiers have multi-voltage operation
(14 user selectable AC line voltage from 90-140;
200-250 VAC), quiet pressurized ventilation systems,
dual illuminated Cross-Needle meters that read peak

AL-800H

AL-800 - ; .
forward and reflected power, SWR, high voltage, grid
$2295 Sugg;siled ‘I; 595 current and plate current. Suggested Retail
Two tubes Single tube Vernier reduction drives make tuning adjustments | ~ Get ham radio's toughest

1500 Watts plus 1250 Watts

AMERITRON's new 800/H amplifiers cover
160-15 Meters including WARC bands. The
AL-800 has a single Eimac™ 3CX800A7 tube and
produces 1250 Watts PEP, The AL-800H has two
3CXB00ATs giving 1500 Watts plus.

tube with the Ameritron
AL-1200 -- the Eimac
3CXI1200A7. Ithasa
50 watt control grid dissipation. What makes the
Ameritron AL-1200 stand out from other legal limit
amplifiers? The answer: A super heavy duty power supply

smooth and easy Ameritron's exclusive Step-Start
Inrush Protection™ stops damage to your amplifier
from inrush current. Ameritron amps feature an
attractive Lexan front panel decal and superior, all
metal construction -- it's built to last! Ultra compact
desktop size is perfect for your operating station. 8'z

b Both amps have an adjustable slug tuned X162 x 14", ) that loafs at full legal power -- it can deliver the power of

. - > more than 2500 watts PEP two tone output for a half hour,
AMERITRON no tune Solid State A:gphﬁers Ameritron's dual 3-500 linear
Ameritron ALS-500M Mobile no tune Solid  Ameritron ALS-600 no tune Solid State base amp AL-82

State Amp has 500W out, covers 1.5-22 MHz  includes heavy duty power supply, 600 Watts out 52295
ALS-500M Ideal ALS.60p Vo tuning, no Suggested Retail

syQQ Mobil fuss, no worries  pyicnear pives
: 7 e '_!umpliﬂer $1299 -justturniton you full leggl
uggested Retail __ | caq Suggested Retail and operate,

output using a
pair of 3-500s.
Most competing linears using 3-500s can't give you
1500 watts because their lightweight power supplies
can't use these tubes to their full potential.

gs you the finest high power accessories!
ADL-1500 Dummy Load  [CP-]20/240-579 ATR-15 Legal Limit ARB-700/702 amp-to-  QSK-5 Pin Diode T/R

Includes AC

y ) power supply, 600 W output, continuous 1.5-22 MHz
1.5-22 MHz coverage, instant bandswitching, no coverage, instant bandswitching, fully SWR protected,
tuning, no warm up, no tubes, SWR protected. extremely quiet, very compact. Amp is 6x9/2x12 inches.

AMERITRON brin

RCS-8V Remote

13.8 Vdc mobile electrical system, very compacl
3'2x9x15 in., extremely quiet, 5S00W output,

Coax Switch . . . *149 with oil . . . $59.95 Stops power-up Antenna Tuner . ..*399  radio interface .. 39.95 Switch . ..*349
Replace 5 coax Oil cooled 50 ohm  inrush current and Protects i
fg:cdlmcs witha ==t % dummy load absorbs momentary | your costly J
single coax. 1.2 £ "7 handles 1500 W for high voltage spikes transceiver

Self-contained, connects
externally to most HF amps.
Handles 2.5 KW PEP, 2 KW
CW. Six times faster than
vacuum relay. 6x4x9'/zin.

AMERITRONW

... the world's high power leader

116 Willow Road, Starkville, MS 39759
TECH (601) 323-8211 = FAX (601) 323-6551

SWR aL 250 MHz.
Useable to 450 MHz. 1kW at
150 MHz. RCS-4, $139..4 <=

5 minutes, SWR
~ under 1.2 upto 30
“~ MHz. Low SWR to
400 MHz.

to your amplifier.  Designed for legal limit amp-
ICP-120 for lifiers! Covers 1.8-30 MHz, peak
110-120V, ICP-240 reading SWR/Wattmeter, 6 pos.
for 220-240 V. antenna switch, 1:1 or 4:1 balun.

ADL-2500 2500 Watt fan cooled
dry dummy load . . . $199.95
Whisper quiet fan. Handles
any legal limit amplifier --
2500 Watts average power for

from damage by keying
line transients, steady
state current and
excessive voltages.

position remote HF switch.
safely tune your amplifier . . . $49.95
Pulse tuning lets you safely tune up
. and best linearity. Keeps average

power to low safe level to prevent , | minute on, ten off. 300 Watts
stress and premature component failure. 30 MHz and SWR below 1.4 to 60 MHz.

Free Catalog: 800-713-3550 b O oty ey
g. For high power amplifier components, call (601) -323-8211

ATP-100 Tuning Pulser lets you
your amplifier for full power output
overheating, tube damage, power supply continuous. SWR below 1.25 to
Call your favorite dealer for your best price!l Web Site ... hup://www.ameritron.com



DC Currents

Just as radio waves aren’t constrained by artificial boundaries, neither is ARRL’s
government relations effort. “DC Currents” covers behind-the-scenes activity you
need to know about in Congress, at the FCC and other regulatory agencies, as

well as at worldwide bodies such as the International Telecommunication Union.

By Steve Mansfield, N1IMZA

Manager, Legislative and Public Affairs

Chairman Kennard Says FCC Agenda Fosters Competition, Deregulation

Federal Communications Commission Chairman William
Kennard has reaffirmed the FCC’s commitment to fostering
“competition” and “deregulation” during the coming year. In
a statement posted on the FCC’s Web site (http://www.
fee.gov) the Chairman hailed 1999 as a “new beginning,” citing the
Commission’s move to the new Portals office building in southwest
Washington, DC (a move resisted for several years by many in the
Commission).

Kennard noted the growing role of “electronic commerce” in
sustaining our booming economy. The Chairman singled out the
growth of the Internet and the explosion in the number of cellular
phones (currently at 61 million and growing) as driving forces. He
said that the US is in a time of transition and that “the ground rules
we set now will structure competition in the telecommunications
industry for years to come.” Part of that process will be for the FCC
to “streamline its operations, eliminate unnecessary regulatory
burdens, and make it easier for the public to interact with the
agency.”

Much of the Commission’s current agenda seems to be focused on
regulation of the nation’s telephone network. Kennard said that, to
achieve its goal of promoting competition, the FCC plans to work to
ensure that communications markets remain open, to reform access
charges and rate setting, to make sure that telecommunications

mergers are pro-competitive and benefit consumers, and to pro-
mote alternatives to wire line technology in the local telephone
market. To foster further deregulation, the Commission will con-
tinue to eliminate unnecessary regulations and reduce reporting
and accounting requirements, as well as to streamline its internal
operations. To ensure that consumers aren’t hurt by all this, the
Commission plans measures to make consumer bills truthful, clear
and understandable, and Kennard says the FCC will “show zero
tolerance for perpetrators of consumer fraud such as slamming and
cramming.”

Kennard said that the FCC plans to promote the development
and deployment of high-speed Internet connections to all Ameri-
cans. They also intend to promote compatibility of digital video
technologies with existing equipment and services, and to search
for competitive alternatives to cable and broadcast TV.

The FCC’s wireless goals include preserving free, over-the-air
broadcast services and satellite coverage in under-served areas. In
addition, they plan to open certain low-power radio frequencies for
local use.

The ARRL will, of course, be monitoring these initiatives for
their impact on Amateur Radio as they move beyond glittering
generalities and become tangible proposals in the FCC agenda for
1999.

Giving Credit Where Credit is Due

¢ Careful readers of The ARRL Letter and QST will note a
refreshing turnabout in the FCC’s attitude toward enforcement
and compliance on the amateur bands in response to repeated
instances of jamming and other inappropriate behavior by a
few identifiable individuals. The FCC’s efforts include a
recent series of well-publicized warning letters or Notices of
Violation to amateurs in Indiana, New York, New Jersey and
Pennsylvania. The Commission’s Compliance and Information
Bureau indicates that it is now prepared to follow up its ad-
monishments with fines and equipment confiscation where
warranted. While ARRL lobbied the FCC for several years to
get tougher on jammers and other violators, it is clear that
much of the credit for the turnabout goes to the FCC’s Riley
Hollingsworth, K4ZDH, who shouldered the burden when the
FCC shifted Amateur Radio enforcement functions from the
Wireless Telecommunications Bureau to the Compliance and
Information Bureau last September. In addition to bringing
more vigor to the Commission, Hollingsworth has “appeared”
on the HF bands to reinforce the Commission’s seriousness of
purpose in compliance and enforcement. If you wish to thank
Mr. Hollingsworth for his efforts, a brief note of thanks can be
sent to him by mail to FCC Compliance and Information
Bureau,1270 Fairfield Rd, Gettysburg, PA 17325, or by e-mail
to rholling@fcc.gov.

Media Hits

o A full page article in the Denham Springs Livingston Parish
News (Louisiana) featured hams Joey Himel, KC5NCS, Keith
Wheat, KL7JIU, and other members of the Livingston Amateur
Radio Society (LARS). The article talked about ham radio and
described LARS volunteer community service.

e Has the Internet diminished ham radio? According to an article
in the Daily Hampshire Gazette, Northampton, Massachusetts,
“the airwaves are still buzzing with the activities of local hams.”
The article features interviews with Tom Williams, WA1IMBA,
Richard Strycharz, KD1XP, and Paul (N1FI) and Cindy (K1ISS)
Loiero and extols the continuing virtues of the Amateur Radio
service.

e Charles Ector, W4SYZ, Charles Guffey, KJ4LY, Randy Hix
KD40OAK and Ed Lee WB4ZMI, offered the services of the
Military Affiliate Radio System (MARS) to Gainesville, Georgia
residents so they could communicate with loved ones in the
military services overseas during the holidays, according to an
article in the Gainesville Times. The article notes that Ector
served in the famous 99th Fighter Group, also known as the
Tuskeegee Airmen, during World War II.

e The Lancaster (Pennsylvania) Sunday News (Intelligencer/New
Era) reported on the activities of James “Yogi” Bear, WB3FQY,
E. Kenneth Manning N3ABC, James Ibaugh AA3C, Sharon
Ibaugh N3CXY and others in the Southern Pennsylvania Amateur
Radio Club shaking out their new emergency support vehicle
during the PECO Atomic Power Station emergency preparedness
drill.
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ARRL Legislative
Package Adopted

® Meeting in Houston in January, the
ARRL Board of Directors adopted a slate
of ARRL legislative positions to guide
ARRL’s legislative relations effort during
the 106th Congress that just convened (see
“Board Welcomes Return of FCC Enforce-
ment; Embraces Technology for the Fu-
ture” on page 59 in this issue). The Board’s
positions include support for legislation
that would preserve and protect amateur
access to existing Amateur Radio and
Amateur Satellite Service frequencies “as a
natural resource for the enjoyment of all
properly licensed individuals.” The Board
also supported federal preemption of tele-
communications regulation, “including
strengthening and improving the ability of
the FCC to promulgate and enforce reason-
able regulation of transmitter and antenna
issues.” The Board said that spectrum
auctions should not be used as a means to
offset specific budget items, and that the
ham bands should be exempt from auction
or reallocation to commercial services. The
Board also supported resolutions in support
of legislation that would:

e permit the FCC or its Administrative Law
Judges to issue summary suspension of
Amateur Radio licenses in cases of re-
peated and willful misconduct. The Board
also expressed support for “higher levels
of funding to the FCC and other legisla-
tion as necessary to support broader
enforcement activities.”

exempt hams from annual fees, “unless
such fee provides for services or benefits
to the Amateur Radio Service.”

require the FCC to develop and imple-
ment effective mandatory standards for
radio frequency susceptibility of con-
sumer electronic devices.

Maintain traditional values and regula-
tory measures that promote Amateur
Radio operation, licensing or spectrum
allocation.

raise the current ceiling on reimburse-
ment for out-of-pocket costs for individu-
als or organizations that provide or coor-
dinate volunteer license examinations to
$10, to be adjusted annually.

exempt reasonable Amateur Radio an-
tenna and support structures from local
ordinance and covenant restrictions.
support funding and other measures to
maintain “a healthy and robust Military
Affiliate Radio System.”

The Board also passed a resolution oppos-
ing the expansion of prohibitions on radio
monitoring beyond those that now exist to
protect the privacy of cellular and PCS
services that interface with wireline commu-
nication. They also passed a resolution op-
posing legislation restricting the siting of
commercial telecommunications facilities
unless such legislation reflects the legitimate
needs of all telecommunications interests.
The full package, along with rationale, may
be found on the ARRL’s Web site at http://
www.arrl.org/govrelations/.
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Telecommunications Agenda Shaping Up on the Hill

Despite belated protestations of congressional peace, fallout from the impeach-
ment flap does not augur well for legislative progress during the next two

years. Indeed, the underlying political polarization that has occurred since 1994 has
caused Congress to resemble an exaggerated version of the “Pushmepullyou.” You
may recall that Dr. Doolittle’s mythical beast had a head at each end and, as a result, was
unable to get anywhere at all. Many on The Hill hope that the completion of the impeach-
ment trial will act as a “reset” button, restoring some measure of forward motion and civil-
ity. But today’s political calculus is sufficiently complex to compel most observers to resist
the urge to make any such prediction. Given the developments over the last year, that’s
probably the only sane posture.

We do, however, have sufficient documentation to venture some predictions on the
telecommunications agenda. On the House side, Commerce Committee Chairman Blilely
recently issued a news release asserting that the major telecommunications items the House
will consider include: multi channel video competition through the Satellite Home View-
ers’ Act, legislation restructuring the way satellite services do business, legislation creating
a national 911 emergency number for wireless and wireline calls, and enhanced privacy for
wireless phones. (Note to those who got heartburn from last year’s HR.2369: Bliley said, “I
am putting committee members on notice that we must pass a new bill.”)

The Chairman also put “Internet reform,” including a national standard for electronic
authentication, high on the agenda, as well as easing restrictions on encryption products,
developing on-line privacy protections, and creating new legislation against spamming. For
those who yet retain a sense of optimism in all this, a cautionary note: Bliley had indicated
that public utility reform is his highest priority, so telecommunications may appear to be
making a lot of progress and then be superseded by utility issues when it comes time for
the full committee to begin marking up legislation. Whatever the Committee plans to do,
its prospects will be significantly enhanced by the fact that the new Speaker of the House,
Dennis Hastert, is a Committee alumnus and personal friends with several committee
members. The Speaker of the House sets the agenda for action on the floor.

On the Senate side, Senator John McCain, Chairman of the Senate Commerce Commit-
tee, has been a bit more circumspect on actual legislation, but he has stated that his tele-
communications priorities will include hearings on:

* the development of the Internet and high speed digital technology

* the relationship between the satellite industry and its subscribers

* export controls on satellite technology

* the emerging “electronic media market”

* Internet filtering, and

* the FCC’s implementation of the Telecommunications Act of 1996.

This last hearing may well evolve into multiple hearings to develop a comprehensive and
long overdue FCC reauthorization bill.

Of the approximately 300 bills introduced by the end of January in the House, only a
small handful addressed telecommunications issues. Of those, the only one of possible
interest to some in the Amateur Radio community is probably HR.89, which concerns
copyright restrictions on the content of satellite TV carriers. There were even fewer
telecom bills in the Senate. Watch these pages in future issues of QST as the Congressional
telecommunications agenda begins to shape up.

Government Spectrum Manager Reveals New Public Safety Radio Plan

4 The US Commerce Department has announced a plan to enhance emergency radio communi-
cations among Federal, state and local emergency officials. The plan comes in the wake of
Congress’ $1.95 million appropriation for the initiative as part of the Omnibus Consolidated and
Emergency Supplemental Appropriations Act of Fiscal Year 1999. The plan will be administered
by the Department’s National Telecommunications and Information Administration (NTIA).

“Recent disastrous events in our nation, both natural and man-made, have shown that emer-
gency workers at all levels of government need access to fast, reliable communications in order
to perform their jobs effectively and successfully,” said Larry Irving, Assistant Secretary of
Commerce and head of the NTIA. “This new initiative will enable us to develop a national strat-
egy to ensure that sufficient radio spectrum is available when and where an emergency or public
safety need may arise.”

A news release from NTIA says the agency “will provide technical, policy and spectrum
management expertise in support of a national strategy for improved radio communications
among Federal, state and local public safety programs.” The initiative will be headed by William
Speights, public safety program manager, NTIA’s Office of Spectrum Management.

The plan is an outgrowth of Vice President Gore’s National Performance Review and the
Public Safety Wireless Network Program (PSWN), created in 1996 to promote an integrated
wireless and wireline network that meets the needs of the public safety community. The initiative
also will address the recommendations of the Public Safety Wireless Advisory Committee’s
(PSWAC) Final Report, which includes improving the capability of public safety entities to com-
municate.

Information about NTIA’s Public Safety Program can be found on NTIA’s home page at http://

www.ntia.doc.gov.
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“The FT-920 is packed with
really high-tech features!”

“And, it's got 6 meters built |
in, too!”

‘Ynu know the difference--and so does
Yaesu. Signals buried in noise and
interference miraculously appear at your
speaker--the surest indicator of HF quality.
As always, cutting-edge technology inside
separates the world leader in amateur radio
from the rest of the pack. No surprise to
you.

What makes the difference? High-perfor-
mance 33MIPS* Digital Signal Processing
(DSP), for razor-sharp selectivity, increased
average power output, and voice pattern
contour choice; automatic seeking DSP
Notch filter and Noise Reduction; built-in
high-speed antenna tuner for RX and TX:
user-friendly DSP Bandwidth controls for
enhanced interference reduction; and exclu-
sive Shuttle Jog tuning controls for fine or
rapid frequence excursions. For operating
efficiency. the FT-920 also has a Digital
Voice Recorder and Electronic Memory
Message Memory Keyer. Providing up to

The real difference is the ™
als you hear- -

S1

“Yeah! Shuttle Jog, DSP--
with a 33MIPS™ processor-
-fastest on the market.”

FT-920

All-Mode HF/6m Transceiver

‘Looks like
Yaesu did it again!"

100W of adjustable power output on all
amateur bands from 160 through 6 meters,
the FT-920 uses rugged, low-distortion
MOS FET final amplifier transistors. SSB,
CW, AM (25W carrier), AFSK, and FSK
are built in, with FM, optional.

All of this, and an ergonomically-
designed front panel--including Yaesu's
renowned Omni-Glow™ display--give you
the highest-performing., HF/6 meter rig in
its price class.

For more details on the new and
different FT-920, call or write for a free
brochure, or better yet: hear the difference
at your dealer today!

Features

* High Performance 33 MIPS*
Digital Signal Processing (DSP) in
all Modes with one touch control

* HF + 50 MHz with 100 Watts
Output on all Bands

* New Design MOSFET PA Finals

* Built-in High Speed Auto Antenna
Tuner including 50 MHz (A
Tuner works on both RX & TX)

* Auto Notch/Noise Reduction
Control

» Simplified Tuning with Shuttle Jog
Contral

* Omni-Glow™ Dual Display with
Twin VFO Knobs

* Separate FET RF Amplifier for
High & Low Bands

* Digital Voice Memory System

* Quick Memory Bank (QMB)

) i : Instant Frequency Memory
... Choice of the Worlds top DX’ ers

For the lalest Yaesu news, hottest products.visit
us on the internet! hitp:/www.yaesu.com
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Final approach to Penryhn. The blue lagoon of Penrhyn Atoll as seen
rom the Air Raratonga flight that brought members of the Dateline DX
Association to this Pacific paradise. Read their story in this month’s QST!/

Yes, they do moonbounce in Alaska—even in
How fast can vou the dead of winter. Look closely and you’ll see
become a harx? Bill Chris Hazlitt, KL7FB, standing on the tower that
Sipperly, AD6EL supports his impressive moonbounce antenna
e fro;n —— té array near Palmer, Alaska.

Amateur Extra in just
a few hours last
August at the ARRL
Southwestern
Division Convention
in San Diego.

Hni lelB24 1848 ToGo :59m P16
3755.868H
A9527 . B8N

——— 1824 Statute Hi ——-[Track Hem B >

APRS is growing. This image shows the 500 or so APRS (Automatic
Position Reporting System) digipeaters on 144.39 MHz that provide data
coverage to over 90% of the packet-active ham population in the US. The
notable holes in the East will be filled as more digipeaters come on line.
On the West Coast, APRS operators are using satellite options to cover the  This used to be a 4-element, 40-meter quad

gaps. If you want to learn more about APRS and possibly join the action, antenna. It was the pride and joy of Krzysztof
see http://www.aprs.org on the Web. (You can also see a “live” APRS Sobon, SP7GIQ, in Lask, Poland until a storm
data stream at http://www.aprs.net.) brought winds exceeding 110 miles per hour.
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Signs, signs, everywhere a sign. Hugo Oliver, W2HQF (right),
and Judy Cary, director of the Schoharie County Office of
Emergency Management (left), present the members of the
Schoharie County Amateur Radio Association with a sign that will
mark their meeting place at the County Emergency Management
offices. You know the local authorities are on your side when
they allow your club to add its moniker to their headquarters!

The cozy glow isn’t RF. When you’re operating under

the snow, flashlights provide the only illumination. See
“Hamming From an Igloo” in this issue.

BRAINTREE EMERGENCY

'S 50th ANNIVERSARYAWARD 7/ <A ity

PRESENTED BY THE ISRAEL AMATEUR R RADIO CLUB
AND THE ISRAEL GOVERMENT COINS & MEDALS CORP. L’I'D

IS

TO:

5 s %i/
@ cowtmmwmm "@"

s my:m T mnswnen mann

Who says public service can’t be fun? Ask this crew of cheerful
hams who regularly assist the Braintree (Massachusetts) Emergency
Management Agency. From left to right, Rick Reuss, KA1LKB; Frank
Kelly, NTKQT; Ed Anders, W1FGD; Jim Smith, K10OlI; Rick Cantin,
AA1TI; Cindy Cantin, N1XPQ; Tom Holmes, WA1ZIF; Ernie
MacLauchlan, K1ELA and Bob Salvaggio, WB1GON.

Happy 50th Birthday, Israel! Israel Amateur Radio Club
certificates, like the one shown here, honor amateurs who
made a substantial number of contacts with Israel during
1998, Israel’s 50th Jubilee year. Top US recipients include:
Platinum: AA2KD—302 points; Gold: KIDWQ—230 points;
Platinum: NAMM—275 points; Copper: WA1SMI—97
points; Basic: W1RZH—76 points; Basic: N6ZS—47 points.

Balloon ahoy. Rick, KB5HRS, captured this shot of the Driftwood

Oops! Lee Walter’s license plate was supposed to
read: WDOHEO. They must not have hams working in
the lowa Department of Motor Vehicles.
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as it drifted high over his Butternut Butterfly beam antenna. The
Driftwood was just one of more than 850 hot-air balloons that
participated in the 1998 Albuquerque International Balloon Fiesta.



“QTH here is a very old windmill.” Kiki,
SV1BRL/8, and Fivos, SV8AQY, frequently work
DX pileups from their summer home on the
Greek Island of Kefalonia. Their shack is nestled
in a converted 300-year-old windmill perched on
a hill at the southern end of the island.

You’ve heard of baseball cards, but how about
“cop cards?” The police department in the town of
Manlius, New York distributes cop cards to foster
better relations between the department and local
youth. On the
back of each card
is a personal
biography of the
officer that
includes hobbies
and interests.
Captain Bill
Bleyle, N2QWH,
makes a point of
mentioning his
Amateur Radio
involvement and
his call sign. “It's
a great way to
spread

the word about
our hobby and
stimulate
conversation.”

BIG LEAGUE CARDS®

BILL BLEYLE
MANLIUS POLICE

HAL MESSER, K3ATO

N

We’re hams. We’re cool. Phil, N3YQI (left), and Mike Rhoads, N3YQH
(right), are students at Wyomissing (Pennsylvania) Area High School. They
used Amateur Radio to demonstrate technology available at the school
during “Foundation Evening” last September. Phil and Mike are both
members of the Wyomissing Area High School Ham Radio Club.

PERRY KLEIN, W3PK

Testing Phase 3D. Last October the AMSAT Phase 3D satellite under-
went thermal-vacuum testing at Orbital Sciences Corporation in
Germantown, Maryland. On hand for the testing was Chuck Green, NOADI
(left), with the Phase 3D RUDAK project and Harold Price, NK6K (right),
who is involved with Phase 3D software development. Phase 3D passed
the tests—now all we need is a rocket to take it to orbit.

Bernie Fuller, N3BEFN, Atlantic Division Vice Director (right), was presented
with a citation from the Pennsylvania House of Representatives citing his
“...more than 10 years of service as a volunteer in the Amateur Radio
structure in the Commonwealth.” The citation singled out his leadership in
providing expert communication assistance during natural and man-made
disasters. It concluded by saying, “...the House of Representatives of the
Commonwealth of Pennsylvania pays tribute to Bernard E. Fuller upon his richly
deserved recognition; notes with pride his exemplary record of service and
volunteerism, in keeping with the highest traditions and ideals of the Common-
wealth.” Fuller’s citation was sponsored by the Honorable Teresa Forcier (left).
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"The World's Most Popular Antenna

jok Now.On GD-ROM"
- e Easy to Use!

e Fully Searchable!

e Uses Adohe®

Acrobat® Reader!
(included)

e For Windows and
Macintosh

Design, build and install any imaginable type of antenna!
(Every Word and Every Page of the Antenna Book....PLUS 70,000 pages of propagation tables.)
28 Chapters of ANTENNAS, FEED LINES, and PROPAGATION:

* HF Yagi Arrays

! _'_"f_"""' Uses the widely popular
2 Adobe Acrobat Reader to

® Quads view, navigate, search and
4 print from the entire ARRL
* Loops , Antenna Book (18th edition).
e VHF and UHF Antenna |
Systems ———
e Radio Wave Propagation
e Transmission Lines i

e Mobile and Maritime

Antennas Antenna Software
2 I*
e Multiband Antennas included! J
Yagi Analyzer—optimize your B
® Long Wires antenna designs!

Advanced Transmission Line— Includes thousands of MF/HF

¢ Direction Finding for detailed losses and stresses. propagation-prediction tables. You'l
+ Smith Chart Rl e,
And much, much more!! RS r oY
The ARRL Antenna Book Cﬁﬁf&f‘.’:iﬁﬁ.ﬂmm oy Call our toll-free number
CD-ROM ARRL Order No. 7229 1-888-277-5289

_53995* *Shipping: US orders add $4 (UPS).
International orders add $5.50 (Airmail).

We'll be happy to tak d
or provids you with the location Annl 225 Main Street, Newington, CT 06111-1494  tel: 860-594-0355 fax: 860 -594-0303
of an ARRL Publications Dealer

in your area. e-mail: pubsales@arrl.org World Wide Web: http://www.arrl.org/

to order or to find a dealer near you!
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JAM Eco Incredible Prices

Unbeatable Support

Electronics

* some restrictions apply
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* Same-day shipping * On-site warehousing
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Benwin Excel Cell Electronics  Ledtech Motorola Shaxon X¥Tronic
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Bomar Fluke LMB Heeger owl SL Waber

BTR Robotics Forefront Logical Devices osT Teccor
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Your opinions count! Send your letters to “Correspondence,” ARRL, 225 Main St, Newington, CT 06111. You can also submit letters by fax at 860-594-
0259, or via e-mail to: gst@arrl.org. We read every letter received, but we can only publish a few each month. We reserve the right to edit your letter for
clarity, and to fit the available page space. Of course, the publishers of QST assume no responsibility for statements made by correspondents.

MORIBUND MARS?

4 This comment is in reply to the letter by
Bill Mayers, KG2DI, which appeared in the
November 1998 “Correspondence.” In his
letter Bill mentioned that fact that the
Veterans of Foreign Wars were issuing
prepaid telephone calling cards to overseas
troops rather than encouraging them to use
MARS—the Military Affiliate Radio
System—to communicate with their loved
ones in the States. This is true—and for
good reason!

As a former MARS operator at
McMurdo Station, Antarctica, I thought
I would be able to assist MARS when I
arrived here in Germany. My location is in
Landstuhl, in the southwestern part of the
country, close to the Kaiserslautern mili-
tary community, the largest conglomeration
of Americans outside the United States. It
took a while to wade through the German
“Burokratie,” but I successfully obtained a
German license. Then I tried to contact the
local Military Radio Club, as listed by
ARRL, to offer my services for public
service events and MARS. I found to my
surprise that due to the drawdown of troops,
the local club had disbanded and the MARS
station had shut down. The 2-meter and
70-cm repeaters, and the remaining mem-
bers of the club who spoke fluent German,
merged with the local German club. I was
invited to join, but since I speak little Ger-
man, I declined.

Tomy dismay I soon discovered that there
were no other MARS stations anywhere
nearby. All health and welfare messages
were being handled on the Internet. There
appears to be only one MARS station left in
all of Germany, near Heidelburg, I think.

The use of calling cards, telephone call-
back services and the Internet (if you have
civilian access) is the “modern” way of
communicating from Germany. MARS is
justaboutdead here. I can’t faultthe VFW’s
efforts to raise money for calling cards.
—Art Smith, KBITX/DJ6PC, Landstuhl,
Germany

MEDICAL WAIVER SUGGESTIONS

4 1 have noticed a lot of complaints about
medical waivers for CW tests on these
pages, but very little in the way of con-
structive solutions. I would like to put forth
a couple.

One of the things that I have noticed is
that many VEs have a poor understanding
of the subject. This is certainly not their
fault. The ARRL VEC, maybe in conjunc-
tion with an organization such as Handi-
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Hams, should provide assistance in the form
of a consultant. This consultant should be
readily available, and should be able to both
assist in defining the gray areas that will
still exist, and in locating the tools and
services necessary for a handicapped indi-
vidual to take the test.

The waiver form must be redesigned.
The current form describes, for example,
how important code is to the hobby. This
information is of virtually no use to the
doctor. He is not being asked to decide if
the individual should be interested in tak-
ing the CW exam. He (or she) is being asked
to determine if the individual can take the
exam. Unfortunately, the form fails to tell
the physician about the nature of the test
itself and what level of bodily function is
necessary to participate. The revised form
should state exactly what physical skills are
required to take the test normally. The form
should also require the doctor to specify the
limitation that prevents the patient from
taking the test in the normal way. It should
also require the doctor to suggest testing
changes to accommodate the patient. The
VEC consultant should be available to the
doctor if he/she has any questions.

As long as we take no positive steps to
solve the problem we are part of the prob-
lem. Let’s be part of the solution.—Ray
Todd Stevens, KBILGS, Bedford, Indiana

LEAKY CUSTOMERS

4 1 read with interest the December 1998
“Washington Mailbox” column concerning
CATYV leakage and amateur responsibility.
I work for a local cable company here in
Naples, Florida, as a Lead High-Speed Data
Technician for our cable modem service.

Ninety-five to 99% of all leakage occurs
on the customer side of the cable plant. A
cable company provides cable to the out-
side of the structure via a closed and, by
law, a tight system with minimal leakage.
The cable company does not control the
inside of each structure; the customer owns
the internal wiring. Therefore, all the
changes and damages caused by the cus-
tomer can add leaks to the system.

The FCC does fly-overs to verify the
cable plant is within specs. The cable op-
erator also visits each mile of the system to
ensure that there are no leaks. On the cus-
tomer side, however, it’s “anything goes.”
With this in mind, if you’re having a prob-
lem with cable leakage, it’s most likely in
your house or the homes of your immediate
neighbors.—William Stearns, KE4RGH,
Naples, Florida

PIONEERS

4 In the December 1998 “It Seems to Us,”
Dave Sumner, K1ZZ, told the story of the
first two-way transatlantic radio transmis-
sion between Fred Schell, IMO, in the US
and Leon Deloy, 8AB, in Nice, France on
November 27, 1923. Their exchange took
place on 110 meters (about 2.7 MHz). This
wasn’t a “hello-goodbye” contact; the
stations remained in contact for nearly two
hours. They were joined later by John
Reinartz, 1XAM, from Manchester, Con-
necticut. High noise levels, according to
Dave, thwarted further attempts on subse-
quent nights.

Well, now the true story can be told!

What actually happened on the following
nights was the formation of a huge pileup as
word reached the amateur community that a
French station was on 2.7 MHz. The fre-
quency was jammed with stations transmit-
ting: UP UP ... He is listening UP ... You
idiot. He is listening UP ... What is the DX?
... Working split ... What is the DX call? ...
Don’t tune on the DX frequency! ... and so
on, and so on.

It took several days before communica-
tion could resume between 1MO and 8AB.
Good thing we don’t have to put up with
that type of behavior today!—Bob
“Whitey” Doherty, KIVV, Lawrenceville,
Massachusetts

AN UNINTENDED CONSEQUENCE?

4 The ARRL’s request to the FCC to give
Technician operators HF CW privileges
without passing a code test deserves some
comment. The results of implementing this
change pose some interesting possibilities.
The apparent intent of this proposal is to get
more Technicians learning CW and using
the HF bands. Of course, these aspiring HF
operators could circumvent the learning of
CW simply by sending and receiving com-
puter-generated code to each other. As long
as the computer does the sending and deci-
phering the Technicians can communicate
as much as they want without ever learning
Morse code.

I am not sure that this scenario is alto-
gether bad, but I doubt itis what the League
had in mind when it proposed the idea.
Some segments of the HF bands could even-
tually become overwhelmed by “no code”
operators sending machine-generated code.
Restriction of this type of communication
would be impossible. Perhaps the best
solution would be to set aside small band
segments for this purpose rather than trying
to restrict computer-generated CW alto-
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gether. The only other alternative is to not
allow Technicians to use HF at all.

The ARRL directors are to be com-
mended for their efforts to keep Amateur
Radio vigorous and contemporary. Towing
the line between past traditions and future
possibilities is a difficult and thankless task.
I think they are doing an excellent job.—
Bruce W. Kizerian, KK7QP, Centerville,
Utah

DUST OFF THAT TNC

4 For the past several months my friend
Scott, KC8GXR, and I have been running
1200-baud packet on what is apparently a
private frequency. In the four months we
have been using this frequency (running
beacons every five minutes, using auto-
mated mail pickup and enjoying long
chats), not a single person has intervened.

This may not seem so strange if we lived
in the middle of nowhere, but the area sur-
rounding Cincinnati, Ohio has more hams
than you could count! Maybe it’s because
of the exotic frequency? That might be true
if we were in the gigahertz range, but we’re
not. In fact, the band we’re using opens oc-
casionally for long-haul DX. So where are
the rest of you folks?

Several popular HF multiband rigs sold
today include this band and many of you
already have packet TNCs, although you
may not use them much anymore. It’s get-
ting pretty lonely here. I'd love to check
my TNC mailbox and see a message from
someone who connected directly from 1000
miles away!

Oh yeah, I almost forgot. The band is 6
meters and the frequency is 50.620 MHz.
The mode is good old FM 1200-baud packet
and everyone is welcomed. Please dust off
that old TNC, connect it to your 6-meter rig
and fire it up. We’re looking forward to
hearing from you!—Jim Whitaker, NSXYN,
Blanchester, Ohio

BACK NEXT YEAR, BUT FASTER

4 Thank you—all the wonderful, patient
hams who worked me in the ARRL
160-Meter Contest last December! I was
the guy with the straight key at 5 WPM.
Nobody slowed down for me but, little by
little I got the format down and began to
recognize calls.

The contest was great! This was my first
time on CW in over 40 years. I never had the
courage to call a station that was ripping
away at 30 WPM before, but on that
weekend I called many CW speed demons—
and you all came back to me. I am sorry for
jamming 1833 kHz, but PSE QSY at 30 WPM
goes straight through my head and out the
other side. Finally, I heard the VK and real-
ized my mistake. Next year [ hope to join you
all in the hunt for low-band DX—but at a
respectable code speed.—Mark Moynahan,
K3EE, Arlington, Virginia

KUDOS FOR CRUMMY

4 1 enjoyed Rob Henderson’s article “Low

Power, Crummy Antenna” in the December
OST. He’s right! It doesn’t take a big station
to have a blast. My station is a 17-year-old
Kenwood TS-130S transceiver connected to
an inverted V antenna up 27 feet. No serious
DXer will give Rob a hard time about his
position on CW. It gets through when noth-
ing else does, and no problem with language
accents. I’ve confirmed 206 countries on
CW, but only 121 on SSB. I admit that run-
ning a big station might be fun, especially for
serious DXing. Of course, in an emergency
big is helpful, too. But for day-to-day fun,
very little is needed. I worked 73 sections in
last November’s phone Sweepstakes and
have over 2,000 DX QSLs—all by using the
“crummy” stuff.—Ray Good, AA9F, Oak
Park, Illinois

OUR GREAT LOSS

4 My morning e-mail brought news of the
worst sort: the ARRL Northwestern Divi-
sion Director, Mary Lou Brown, NM7N,
died of a heart attack at the Los Angeles
International Airport as she was returning
from a DXpedition to Lord Howe Island off
the coast of Australia.

Of all the fond memories I have of Mary
Lou as she carried outher ARRL duties with
such enthusiasm and good will, the one that
stands out the most is the day I first met her.

It was a breezy September in 1991 and
our local K-Mart had graciously allowed us
to use their building entryway to set up a
radio display for our national Amateur
Awareness Day. I was on the roof doing my
best not to get blown away by the gusty
winds as I struggled to erect a vertical an-
tenna. Just as the antenna threatened to fly
out of my grasp, a small arm reached over
my shoulder and helped me steady the pole.
Within minutes the antenna was secured.

When I caught my breath I turned to
get a better look at this person who had
appeared out of nowhere to show such an
interest in our project. She was a rather
small, graying woman probably in her
late fifties, and she was all twinkles and
smiles.

Even though I was new to the area I
thought I knew everyone in our club, but
here was a face I hadn’t seen before.
“Thanks for the help,” I said. “Are you a
new member?” More smiles, more twink-
les. She held out a delicate hand with a firm
grasp. “Not really,” she replied. “I’m Mary
Lou Brown, vice-director of the ARRL
Northwestern Division. I'm just passing
through. I heard about your project and
wanted to have a look.”

Just passing through, indeed. She
worked with me on that windswept roof for
nearly an hour, then climbed down to join
the others in setting up the tables, the ra-
dios, stacking the publicity brochures, etc.
This charming woman, later to become
Director, not only made a friend for life, but
left an positive impression wherever she
went.—Marshall King, N7PIP, Coupeville,
Washington

Are you a
Topband Operator?

D T
The Thrillie+
* of 160 Meters

You will be with help from—
DXing on the Edge—The Thrill of
160 Meters

Seasoned operators refer to 160 meters
as Topband. It used to be the Mt.
Everest of the Amateur Radio bands.
But with the help of this book, you’ll
have an insider’s look at what it takes
to reach the summit! DXing on the
Edge chronicles the history of
Topband, from the start of 160 meter
operating in the early 1930s until today.

The W1BB Story

Much of 160 meter history revolves
around the late Stew Perry, W1BB. His
QSL card remains prize wallpaper for
amateurs around the world.

Audio CD inside!

This book includes
an audio CD of
some truly exotic
and exciting QSOs
made from promi- %
nent DX stations. T
Use DXing on the Edge

to navigate the 160 meter band. It’s
filled with useful operating tips for
non-technical and technical operators.
Order your copy, today!

ARRL Order No. 6354 $29.95, plus
$5 shipping/handling.

American Radio Relay League
phone: 888-277-5289 (toll-free)
fax: 860-594-0303
225 Main Street
Newington, CT 06111
e-mail: pubsales@arrl.org
http://www.arrl.org/
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hamtronics... Your
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No more waiting for crystals!

T301 & R301 Exciters &
Receivers with DIP Switch
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T304 & R304 Exciters &
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470 MHz bands.
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144, & 220 MHz bands. TA451 & (/54
R451 for 400-475 MHz bands. .
TA901 & R901 for 902-928 MHz.

You get more features for your dollar with our

REP-200 REPEATER

A microprocessor-controlled repeater with
autopatch and many versatile dtmf control
features at less than you might pay for a
bare-bones repeater or controller alone!

Hamtronics has
providing xmtr & rcvr modules, controllers, and complete
repeaters for 35 years. We sell factory direct, with no
dealer markups; so you get top-quality equipment at a
reasonable price. And we are small enough to care
about customers, giving personal service and lifetime
telephone support. Our modular system allows flexibil-
ity, so you can have the repeater you want

SPECIALIZED VHF FM
RECEIVERS

R139 Weather Fax Re-
ceiver. Join the fun. Get
striking images directly

= ¥ from NOAA APT and Rus-
sian Meteor weather satellites.

RWX Weather Alert Receiver. Keep track of
weather forecasts for your area direct from the
NWS or Environment Canada. Automatically
alerts you when alarm tone is broadcast.

RWWV 10 MHz Receiver. Get time & frequency
checks and propagation forecasts without spend-
ing big bucks for multiband HF rcvr.

PREAMPS & CONVERTERS

VHF & UHF Preamps. Economical,
#4 low-noise preamps for all bands from

s v}
Ml o 28 to 950 MHz. LNG series with
metal case, LNW series miniature
preamps without case. _Chsmsaai
XMIT & RCV Converters for .

©

2M and 432MHz. Kit or wired.
B See SPECIAL OFFERS and view
www.hamtronics.com
email: jy@hamtronics.com

complete catalog on our web site:
CALL OR WRITE FOR FREE CATALOG
See our full page ad in 73 Magazine.

hamlronics, inc.

65-Q Moul Rd; Hilton NY 14468
Phone 716-392-9430 (fax 9420)
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The HF bands are in
great shape, and
they’ll only get better
over the next year or
two. If you’re chasing
DX during these
exciting times, March
is your month. Check
out the ARRL Inter-
national DX Contest,
March 6 and 7, and
the CQ WW WPX
Contest, March 27
and 28. Hams new to
the DX game may be
astonished to dis-
cover that they can
easily earn their
DXCCs just by
participating in these
HF slugfests!

With the hint of
warmer weather to
come, hamfests and
conventions are
popping up like early
spring flowers. In
Charlotte, North
Carolina they're
gathering for the
Roanoke Division
Convention on
March 13. On the
following weekend
you’ll find both the
Oklahoma and
Maine State Con-
ventions in Tulsa
and Lewiston respec-
tively. The month
ends with the popular
Maryland State
Convention in
Timonium (suburban

HENRYK KOTOWSKI, SM@JH

F

Aziz, TA1E, does his DXing from his car while traveling in the vicinity of
Istanbul, Turkey. Listen for Aziz this month during the ARRL International
DX contest.

Ma , 1999

Charlotte Merchandise Mart
Liberty Hall

2500 East Independance Blvd; Charlotte, North Carolina
hamfest bib.or;

Hamfest Info Line: 704-948-7373

You can learn more about the Roanoke Division convention on
the Web at http://www.w4bfb.org/hamfest.html.

Baltimore) on March 27. “Coming Conventions” in this issue has all the details

on these events and many more.

Erin go Bragh! (Or, for those who have not
mastered Gaelic, “Ireland forever!”) March 17 is
St Patrick’s Day, but in Savannah, Georgia they
celebrate St Patrick’'s Week. The Coastal
Amateur Radio Society joins the festivities by
putting W4S on the air from March 13 to March
20. See “Special Events” in this issue.

No less than five state QSO parties take
place in March. The Wisconsin and Mis-
souri QSO Parties are first on the weekend

of March 13 and 14. On the weekend of
March 20 and 21 you're treated to the
Virginia, Alaska and Ohio QSO Parties.
(If you need Alaska for your Worked All
States award, this is the time to get it!)
“Contest Corral” has the scoop.


http://www.w4bfb.org/hamfest.html
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By Jim Andera, KONK

Hamming From an Igloo

Freezing temperatures and
drifting snow aren’t reasons
to miss out on the fun of
getting on the air from the
great outdoors. After this
introduction to the trials and
tribulations of operating
“polar bear portable,” you'll
want to winterize your radio
and take to the frozen

wilderness!
very winter, static levels drop and
HF propagation improves. At the
same time each year, freshly fallen
snow transforms the Rocky Moun-
tains into a winter-wonderland of unsur-
passed beauty. Why not combine these gifts
of Mother Nature in the form of a winter
backpacking-hamming expedition?
Imagine the thrill of stuffing ham gear
into your backpack, strapping snowshoes to
your feet and heading into the snow-covered
wilderness. The forest is as pristine as that

Mealtime at the igloo station. From left to right, Bill Sample, NOIET; Maggie; Kip

Sullivan, KCOACW; and Tobie.

which Lewis and Clark experienced nearly
200 years ago as they trekked through the
uncharted wilderness of the American West.
Today, however, maps are your guides and
radio is your constant companion. This is
exactly what our team experiences each
winter as we head into the wilds of Colorado.

Leaving our vehicle, we trek into the wil-
derness, gaining altitude and leaving almost
every trace of civilization behind. Snowshoes
allow us to float over the snow-covered forest
floor. Our tracks become our only connection

with civilization. When it’s windy, those
tracks can be erased moments after we make
them.

Our party consists of two or three men
and two pack dogs. We haul QRP HF gear
and VHF radios into the backcountry to
elevations of more than 10,000 feet, search-
ing for an exceptionally beautiful area to
host our base camp. Taking our hobby se-
riously, we are always careful to find a spot
that offers a convenient tree to serve as an
antenna support. Once we select our base

Kip, KCOACW, enters through the tunnel of the partially
completed igloo. Wearing a rain suit, Bill, NOIET, trims the wall

with a snow saw.
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The paddle | use was originally configured to support HF CW
operation while flying a single-engine airplane on a trip to
Alaska. It has since become standard equipment on
backpacking trips. The paddle is a Ham-Key model HK-2 (no
longer manufactured) mounted on a plastic base. A nylon strap
comes off the back and an elastic strap comes out the front to
hold it securely to my leg. Today, a handy backpacking paddle
that includes a leg strap is available from Paddlette Company,
PO Box 6036, Edmonds, WA 98026. Also, Winterook Products

carries small paddles and keys.



With fresh snow adding extra insulation to
the igloo, Bill, NOIET, listens to his 2-
meter H-T while standing in the tunnel
entrance.

camp site, we drop our 50-pound packs and
start building an igloo. This snow shelter
will become our home and our ham shack
for several days—and nights.

Two-meter and 222-MHz H-Ts provide
communication within our party. Our mod-
est4-W HF station, a Heathkit HW-9 (modi-
fied for improved cold-temperature perfor-
mance), and an inverted-V antenna allow us
to chat with friends back in eastern Kansas
or meet new friends worldwide. (See April
94 OST, page 20, for backpack-hamming
information and June *94 OST, page 68, for
antenna details.) With a simple click of the
HW-9’s power switch we’re in touch with
the world; with another click we’re bliss-
fully sequestered in the pristine wilderness.

In the winter we have most wilderness
areas largely to ourselves. Places that may
be quite popular in the summer are often
desolate in the winter. In the backcountry,
the deep snow covers nearly every trace of
the trail. Signposts that would normally
point the way are buried under snow deeper
than we can measure with our ski poles.

With solitude and isolation come chal-
lenges. Winter navigation is difficult. Good
maps and GPS receivers can’t always pin-
point our location. Traveling with snow-
shoes can be slow and strenuous. Hazards
lurk in the form of avalanches, hypother-
mia, frostbite, dehydration, exhaustion and
blizzards. If we have an emergency, help
could be hopelessly slow in arriving. Pre-
paredness and caution are important ingre-
dients of every winter trip, and if we get
into trouble, our radios and the Amateur
Radio community would become our
wilderness version of a 911 network.

You don’t have to be a die-hard back-

packer, or even a winter camper, to blend
the fun of ham radio with the beauty and
excitement of the snow-covered outdoors.
H-Ts can accompany you on afternoon
cross-county ski trips or snowshoeing
jaunts in a local park. Ice fishing, snowmo-
bile trips or walking your dog can be a good
excuse to take your radios into the crisp
winter air. You may even want to set up a
simple HF station just to see how well your
hands form dits and dahs at temperatures
well below freezing.

When Your Radio Gear Says “Brrr”

Using radio gear in the cold can be en-
joyable, if you—and your radio—are prop-
erly prepared. Many radios are rated for
operation to only —10°C (+14°F). Mobile
radios may be rated to —20°C (—4°F). This
is probably okay if you’re willing to accept
compromised performance. Below their
rated temperatures, performance may fall
significantly out of specification. Receiver
sensitivity and selectivity may be affected.
Transmitter power may change. And modu-
lation or receiver audio may be weak or
distorted.

The most probable change is frequency
drift. And, as the radio operates, it will tend
to warm itself up, so expect additional fre-
quency change as a result. VHF and UHF
FM radios may drift off established chan-
nel frequencies by several kHz. Try tuning
your radio 5 kHz higher or lower to coun-
teract the drift.

Another winter concern is condensation.
This becomes a serious problem when the
radio’s temperature changes dramatically,
especially when it moves above and below
the freezing point. Frost can collect on
the inside of the unit when it’s cold, and
when the internal temperature rises above
freezing, the frost will turn to water. This
water can cause high-voltage circuits to arc
or cause logic circuits to function improp-
erly. Worse yet, the radios may even turn
themselves on, depleting the battery even
when you’re certain you’ve turned them off!

Keeping the radio gear as dry as possible
and at a constant temperature tends to re-
duce condensation. This means leaving your
H-T on the outside of your jacket, rather than
trying to keep it warm inside your jacket,
which would encourage condensation. Don’t

Blending Amateur Radio and the wilderness—it’s the perfect marriage. The rig is a
Heathkit HW-9 sitting on traditional wood-and-leather snowshoes.

be surprised if older, nonmicroprocessor-
controlled radios outperform newer radios
in wintry environments.

Reduced battery capacity is a fact
of life in the winter. Primary lithium
cells (non-rechargeable) perform best, and
lithium batteries are the best cold-weather
rechargeables. Standard alkaline batteries
are okay for winter operation. Sealed lead-
acid (gel-cell), NiCds and NiMH batteries
are usable, but offer significantly reduced
performance in winter weather.

Warming batteries inside your jacket is
a common trick used to squeeze out more
energy. But remember that inserting a
warm battery into a cold radio may cause
condensation.

Before taking an unproven radio into the
winter elements it’s wise to test the radio
and related gear at cold temperatures—
that’s what freezers are for. Most deep
freezers operate at about 0°F, which is a
good approximation of what to expect in
winter situations.

Winterizing Your Radio

If your rig uses a frequency synthesizer, it
may be possible to improve its cold-tempera-
ture performance by obtaining a more stable
reference oscillator, often called a TCXO
(temperature-compensated crystal oscilla-
tor). TCXOs extend the temperature range
over which a radio will remain stable. If you
use your gear in extremely hot or cold
weather, TCXOs are probably worth the ad-
ditional cost. Check with your dealer or the
radio manufacturer for TCXO availability.

Radios that use mechanical capacitors
or inductors for VFO tuning (popular in
QRPradios) will probably experience even
greater frequency drift problems, as will
QRPradios that use potentiometers to drive
varactor tuning diodes. With some effort
this drift can usually be reduced.

The effectiveness of aluminum electro-
lytic capacitors degrades considerably be-
low about 0°F. If necessary, replacing them
with tantalum parts of the same value and
voltage rating will help ensure operation to
well below —40°F.

Keeping Yourself Comfortable

The key to staying comfortable in cold
weather is dressing properly. Almost every

oS- March 1999 29



Pack dogs are valuable members of the
team. Tobie carries his own food plus
much of our food and other gear, including
the 2.2 Ah gel-cell battery and a multiband
inverted-V antenna for the HF station.
What does Tobie think of this? He’d rather
pack than eat—to him it’s one big
adventure.

book on outdoor winter activities points out
that layering your clothes is the best way to
stay comfortable during activities that range
from aerobic to nearly motionless. Staying
cool can be as much of a problem as staying
warm.

If you’re overdressed as you make your
way up a mountain, pushing hard through
the snow with a pack on your back, you can
approach heat-stroke conditions. Peeling
layers off before you start feeling warm is
the solution. If you’re underdressed you’re
guaranteed to be cold.

Several layers of light- to medium-
weight clothing keep us comfortable in
temperatures well below 0°F. Well-insu-
lated boots are important, too. Yet, even
with good boots, we sometimes find that
our toes are cold for the first hour or so each
morning.

Fingers, too, can be hard to keep warm.
Using gloves that range from lightly to
heavily insulated is the best solution. Rub-
ber gloves with insulating liners are impor-
tant for preparing meals, doing dishes or
building igloos. Headgear, ranging from
lightweight caps to a hooded parka, are
also important. And bring along at least one
item that covers your face (a scarf, ski
mask, etc).

Don’tignore the importance of a proper
diet. Foods that are high in carlories, fats
and carbohydrates help keep the body
warm.

Building Igloos
How long does it take to build an igloo?
30 March 1999 0O5F=

The answer is anywhere from three hours
to three days. The time and effort required
is dependent on snow conditions and tem-
perature. For successful igloos, the snow
must pack well. We start by tromping down
the snow (with snowshoes) in the area that
will become our igloo floor (and also in a
large nearby area we’ll use as our snow
quarry). After we let the snow sit for an
hour or two to compress (sometimes over-
night), we cut blocks that are about 15
inches long, 12 inches high and about 8
inches thick.

Each block is trimmed and carefully
placed into the wall. With one person
steadying a newly installed block, another
person will chink the seams with snow,
helping to secure the block in place. The
walls go up in an endless spiral that we
carefully slope toward the inside to make
the igloo’s dome.

The entrance tunnel is simply dug under
the wall. A finishing touch is the addition
of a 2-inch diameter vent hole near the top.
This handy coax feed-through also vents
potentially deadly carbon monoxide! Our
finished igloos are about 10 feet in diam-
eter—large enough to accommodate three
men and two dogs, with extra room around
the edges for gear and radios. We cover the
entire floor with a sheet of plastic to help
keep everything dry.'?

Igloo Living

Life in an igloo is fun and occasionally
frustrating. We must enter on our hands and
knees, yet once inside, it’s warm (about
34°F) and extremely quiet. Sunlight (or
moonlight), peeks through the mortar be-
tween blocks. We can’t generate too much
heat, though, or the ceiling will melt and
start to drip. We use only candle lanterns
and flashlights for lighting. The limited
lighting can make it difficult to read radio
panels or read our CW copy at night. Find-
ing a comfortable operating position is dif-
ficult, too, especially with an iambic paddle
strapped to one leg!

Despite these minor difficulties, hamming
from an igloo is a blast. The warm interior
allows for glove-free operation. During day-
light hours, hamming from the front porch
(the tunnel) is equally enjoyable as long as
the wind isn’t blowing too hard.

From our campsites we have been able
to enjoy views so beautiful they cannot be
adequately captured with a camera or prop-
erly described with words. As we tune
across the band, the sounds of the dits and
dahs blend with the sounds of the breeze
through the trees and the crunching of snow
under our feet. To say the least, it is an in-
vigorating and exciting experience.

A Word of Caution

There are unique problems and dangers
associated with backcountry travel and
snow camping. Before heading out, make
sure you understand the dangers of ava-
lanches, snow-shelter collapse, winter
storms and the risk of becoming disorien-
tated. Read up on the symptoms and treat-

Snow Country
Technology

Like radio technology,
snowshoes and cross-
country skis have undergone
a lot of improvements over the past 50
years. While the original wood-frame
snowshoes with leather webbing are
still available, higher-technology de-
signs are the trend. Aluminum frames
and synthetic decking are popular on
modern shoes, along with cleats to pro-
vide traction on icy patches. Bindings
are available in a variety of styles.
Choose bindings that make it easy to
put the snowshoes on and off. Unless
you’re a real lightweight, select the
larger sizes, usually 10 inches wide by
36 inches long, if you are planning on
backpacking.

Cross-country skis, too, have come
a long way since the days of the
wooden ski with skins or wax for trac-
tion. Fiberglass waxless skis are
popular and practical. They come in a
mind-boggling variety of widths,
lengths and stiffnesses, as do the
bindings and special ski boots. Wider
and slightly shorter skis are usually
recommended for backcountry travel.

Under the right terrain conditions, ski
travel will be much faster than snow-
shoes. Skis also require a much higher
level of skill to use, especially when
wearing a heavy backpack. Snowshoes
have the advantage of being able to
better deal with steeper uphill slopes
and brushy conditions. Also, snow-
shoes can be used with regular winter
boots and require almost no training to
be used effectively. Ski poles are im-
portant accessories for both modes of
travel. With either approach, you will be
guaranteed good exercise!

ment of frostbite, hypothermia and dehy-
dration. Make your first winter expedition
a simple one. On an unusually cold week-
end, go to a local park, or maybe just your
own backyard, and set up your tent and your
ham station. This way you’ll have a safe
bailout plan if at 1 AM you discover that
your sleeping bag is totally inadequate!

After you have proven that you and your
equipment can handle the cold, stuff your
ham gear into your backpack, strap snow-
shoes or cross-country skies to your feet
and discover the thrill of hamming in a
winter-wonderland. When you return, you
will likely wonder, as I do, why Field Day
is held in June rather than January....
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By George Maier, K1GXT

The Collins Collectors
SSOCi ation What could possibly inspire such

dedicated devotion to a single
radio manufacturer?

nterest in the restoration of vin-

tage radios is certainly not new

and, in fact, has been on the rise
over the last decade. Throughout
the period from the 1930s, and well into the
1960s, most hams had favorite manufactur-
ers that they aligned themselves with—and
many are finding themselves realigned with
their old favorites once again. As the baby
boomers grow gray, and the move towards
radio nostalgia increases, names like
Collins, Hallicrafters, National, Johnson,
Hammarlund, Heathkit, RME, Drake and
others are being kept alive today by people
that have an interest in collecting and restor-
ing these vintage radios to their former glory.
For Collins enthusiasts October 15, 1998
was the start of something thatis sure to bring
even more attention to nostalgia. On that
date, a new tradition was ushered into the
annals of Amateur Radio history when the
first national Collins Collectors Association
convention got under way in Dallas, Texas.
For the next three days, CCA members were
treated to lectures, workshops and good-spir-
ited fun. The event was a success, thanks to
the help of former Collins Radio Company
employees, present day Rockwell-Collins
employees, and an array of noted Collins col-
lectors—all with interesting stories to tell
and unique equipment to display. See the
sidebar, “Dallas 1998.”

The Mystique
In this age of solid-state microprocessor-
controlled amateur equipment, just about

-

A beautifully restored Collins demonstration van owned by Jim

Stitzinger, WA3CEX.

—

J.B. JENKINS, WEEU

e i

W5EU’s hand-made replicas of an Arthur Collins transmitter and receiver.

everyone has heard the name “Collins.” The
veteran hams among us recall the prestige of
owning a piece of Collins equipment. New-
comers to are driven to find out what this
Collins talk is all about.

Looking back to those days when radios
glowed in the dark, it is safe to say that the
Collins name held a special place as the stan-
dard of quality. Fifty years later, this still
has a ring of truth. Who among us in the

GENE DUPREY, K1GD

1950s did not lust after a 32V3, 75A-4, or
one of their predecessors? During the 60s it
was the KWM-2 and the S-line that earned
our affection. Although not as popular as the
S-Line, the KWM-380 created a brief
Collins renaissance when it was released in
the late 70s, and remains a very popular prize
among collectors.

Why do these radios continue to stir inter-
est? The answer is simple: Because Arthur

[y

A 1954 Collins 30L1 prototype. The 30L1 was to become the
KWS-1 and the 30L1 designation was reborn later as a linear
amplifier.
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Richardson, Texas.

Collins was a perfectionist. He was a brilliant
engineer; very demanding and sometimes
difficult. Collins was driven to perfection in
the pursuit to build better radio communica-
tions equipment. He had an eye for innova-
tion and a keen sense of what his customers
wanted. The Collins quest for excellence
showed in all of his product developments.
When I was a Novice in 1958, Collins
gear was the stuff of dreams. For some,
Collins ownership remained a dream, while
for others, the dreams came true. Once aham
acquired that coveted first piece of Cedar
Rapids hardware, he knew that he could do
no better; this was the best. There was a feel-
ing of accomplishment that went along with
owning Collins equipment. Not surpris-
ingly, many amateurs have remained faith-
ful to Collins over the years, and a few still
operate their original equipment. Others
may have left the fold for a time, but have
found their way back. Still others are recent
converts. The Collins Collectors Associa-

tion was born with ideal fulfilling and pre-
serving those life-long dreams.

AP, o g 2
e &, §
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Gene Duprey, K1GD, at the mike of W5ROK, the Rockwell-Collins factory club station in

Wayne Spring, W6IRD, teaches the care and feeding of a KWM-2.

JENKINS, W5EU

The Group

About 10 years ago, Bill Wheeler,
KODEW, had an idea. Bill had been collect-
ing, restoring, and operating Collins equip-
ment for 25 years. He truly enjoyed preserv-
ing these radios, and he knew that there had
to be others like him. Bill decided he would
try his hand at starting a Collins net on 20
meters. The idea was to compare notes on
company history, technical issues, repair
problems, parts resources, and what ever else
came up that was related to Collins. To get
the word out, Bill placed an ad in the QST
classifieds, announcing his intentions. In
February 1989, 17 people checked in to the
first Collins net on 14.263 MHz, starting a
weekly tradition that continues today.

After two years of meeting on the air, they
decided to get together in person and chose
the 1991 Dayton Hamvention for their gather-
ing site. Word went out that there would be a
Collins Collectors Association forum and a
room was set aside at the headquarters hotel.
When the appointed hour arrived, “We were
shocked by the turnout,” said Wheeler. “It was

GENE DUPREY, K1GD

J.B. Jenkins, W5EU, and his fully restored
1937 Collins 30J transmitter.

a standing-room-only crowd, which spread
out into the hall,” he added. The Collins Col-
lectors Association had come of age.

The folks at Rockwell-Collins in Cedar
Rapids, Iowa, soon noticed all of this activity.
In August 1991, an article appeared in Rockwell
News, Collins Avionics and Communications
Division, their employee news bulletin, ex-
plaining that they had “a fan club” in the Collins
Collectors Association. Over the next few
years, the folks at Rockwell-Collins in Cedar
Rapids hosted several CCA meetings, complete
with tours of the facility and the Collins mu-
seum. In the words of Jay Miller, KK5IM,
“They rolled the red carpet out for us.”

In 1992, the CCA loosely formed around a
board of directors, whose mission was to help
keep all of activities organized and focused.
For almost three years the net was the only
place to get the news, but another communica-
tions vehicle was soon born. Jay Roman,
KBOATQ, who worked closely with Bill
Wheeler in maintaining the regular net, also
began publishing the Collins Collectors Maga-
zine on a monthly basis. Jay did a splendid job
of collecting and publishing tidbits of informa-
tion about the company, the people, and the
equipment “The combination of the weekly
nets and the Collins Collectors Magazine re-
ally launched the CCA,” Bill Wheeler com-
mented in arecent interview. Jay continued the
publication for about four years, but eventually
had to stop due to other pressing obligations.

In late 1995 Jay Miller, KK5IM, was
asked by Bill Wheeler to create a new look
and publication, hence the creation of the
Signal, the first publication actually under the
control of the CCA. The Signal focused on
news and technical information, and became
a vehicle to share ideas among members in
the pursuit of finding and restoring Collins
equipment. At Dayton 1996, the organization
was formalized. Today, the Collins Collec-
tors Associationis over 1000 members strong



Dallas 1998

The Collins Collectors Association gathering last year in
Dallas began Thursday evening. There was a casual recep-
tion with lots of introductions. The swap table goodies were
seen for the first time, and tales of the “one that got away”
were much the subjects of discussion. Most had a chance to
rub elbows and exchange thoughts with people like Warren
Bruene, W50LY, who led the development of the 30K-1,
30L-1, 30S-1, and the famous Collins power meter. Bill
Perkins, another Collins engineer, and Fred Johnson, who
developed the ingenious S-line dial mechanism as well as
many other intricate mechanical devices (including gear
drives for the T-195) were present.

The convention swung into high gear on Friday morning.
Attendees were treated to historical seminars as well as talks
on various aspects of operating and restoring Collins equip-
ment. Some of the presentations on Friday included:

Polyphase Broadcasting by Warren Bruene, W50LY
Restoring 30L-1 Power Supplies by Steve Pautard , WN4I
Collins Literature Collecting by Jim Stitzinger, WA3SCEX
Pre-War Collins Equipment by Gary Halverson, WA9MZU
Cleaning & Painting Techniques by Butch Schartau, KOBS
PTO & Dial Alignment by John Bess, WA5VVT
Rejuvenating 516F-2 power Supplies by Bud Whitney,
K7RMT
Shack Wiring by Mac McCullough, W5HPM

Saturday was “hands on” day, with everyone rotating
through demonstrations of S-Line, KWM-2, and 75A-4 align-
ment and operation. Attendees also learned the details in-
volved in overhauling a 516F-2 power supply and re-aligning
an S-Line dial mechanism. This last demonstration, by
WAS5VVT, was much more difficult than it sounds. Fred
Johnson, the Collins engineer who designed the dial was there
to support John, and answer any questions that came up.

The balance of the day was occupied by bus tours of
some really impressive sites. Thanks to Gene Duprey, K1GD,
and others, we were all treated to a tour of the Rockwell-
Collins Government Systems development and test facility
in Richardson, where we saw the latest in computer-con-
trolled frequency agile SSB and data communications equip-
ment. Then we were off to see local antique collections owned
by Jay Miller, KK5IM, J.B. Jenkins, W5EU, and Jenks Garrett,
K5YNZ (who hosted a bodacious Texas-style barbecue to
cap the evening).

While all of this was going on, and despite bouts with rainy
weather and wind, two special-event stations were set up at
the CCA convention site. The first station was operated from
the beautifully restored Collins Communications van, now
owned by Jim Stitzinger, WA3CEX. Thanks to the participation
of CCA members from the Rockwell-Collins Amateur Radio
club of Cedar Rapids, lowa, the van used the call WOCXX.
Collins Radio originally built the van in 1963 as means of
marketing the S-Line and KWM-2. It spent several years tour-
ing the United States, stopping at Collins dealerships to show
off the equipment. Jim has painstakingly brought the van back
to life, outfitting it with a complete array of Collins equipment
from that time period. For those not familiar with the call sign

WOCXX, it belonged to Arthur Collins until his death in 1987,
when the club members applied for it in his memory.

The Dallas Amateur Radio Club donated their Mobile
Communications Center for the other special event station,
which used a KWM-380 operated under the call sign
WS5ROK. This call sign belongs to the Rockwell-Collins ra-
dio club in Richardson, Texas.

Passing the Baton

On Sunday morning, the group got around to the business
aspects of the convention. The first order of business was a
talk by Jay Miller, KK5IM, the editor of the CCA Signal, and the
publisher of the Pocket Guide to Collins Amateur Radio Equip-
ment, 1946 to 1980. (Jay has been finding life a little too busy
these days, and must pass the responsibility for the magazine
to someone else. Jay was largely responsible for the new look
and feel of the CCA, vis-a-vis his work in getting the Signal
published. He will be sorely missed in this area, but remains
active with the group.) Jay then introduced outgoing president
Butch Shartau, KOBS, who announced the results of the recent
CCA elections and the installation of newly elected officers,
including:

Sandy Meltzer, KW6KW - President and board member
John Bess, WA5VVT - Vice President and board member
Floyd Soo, W8RO - Vice President and board member
Jim Stitzinger, WA3CEX - Vice President and board member
Butch Shartau, KOBS - Vice President and board member

According to Sandy, KW6KW, “Our new organization is
being streamlined to promote better communication among
the board and CCA members, and to promote involvement at
all levels of the group.” Later, Rod Blocksome, KODAS, of
Rockwell-Collins in Cedar Rapids, gave an interesting his-
torical overview of Collins commercial and military radios,
beginning with the KWT-6, and ending with HF-380 series.

Afterthe meeting broke up, anumber of local hams opened
their shacks to any of the CCA group that wished to visit.
During the tour, I had the occasion to meet with Mac, W5HPM,
whom I've come to know though numerous phone calls and
e-mails. The trip was well worth it! There, in Mac’s radio shack,
sata Collins KW-1. Seeing a KW-1 is a real treat, but this one
had special significance. Not only was it immaculate, it had
once belonged to the legendary Faust Gonset!

Kudos

Aneventis only as good as its planners, and this one had
the best. The members of the Dallas Posse put on the CCA
convention. The Posse included Bob Peters, K1JNN; Mark
McCurley, KE4LPD; Doug Hickman, K4RIK; Gene
Robinson, N5LDX; Jenks Garrett, K5YNZ; J.B. Jenkins,
W5EU; Gene Duprey, K1GD; Glen Kitto, N5OD and Dr.
Maury Guzick, W5BGP, plus a lot of help from the Dallas
Amateur Radio Club, Rockwell-Collins ARC of Dallas, and
the Collins Radio Club of Cedar Rapids. It’s going to be
tough to follow this one, but you can sure a bunch of folks are
already hard at work right now. The next scheduled meeting
is at this year’s Dayton Hamvention. See you there!

and continues to grow as word of its exist-
ence spreads. The group is fortunate indeed
to count among its membership some of the
very same people who were responsible for
the design of many of the Collins radios that
we have come to own and admire.

The stated mission of the CCA is to: “Pro-
mote the care and use of Collins Amateur
Radio equipment, preserve the history and lore
of Collins Radio equipment and provide an
information archive for Collins Radio equip-
ment.” As Floyd Soo, an early CCA member
and current board member recently said,” We
have the job of being caretakers, responsible
for preserving Arthur Collins’ name, the his-
tory of his company, and the equipment that

he and many of employees made.”

Weekly Collins Nets

As noted earlier, the 20-meter net meets
every Sunday on 14.263 MHz at 2000 UTC.
This is a formal, directed net, dedicated to
both technical subjects and the listing of
equipment for sale, as well as folks wishing
to purchase specific items.

There are also three weekly 75-meter nets.
The first meets Tuesday evening on 3805 kHz
at 0200 UTC, the second meets Thursday
nights on 3875 kHz at0200 UTC and the CCA
West Coast Net meets Friday nights on 3895
kHz at 0400 UTC. The 75-meter nets are de-
signed to be informal with open discussions

and the least amount of structure possible.

If you’re interested in learning more about
membership in the Collins Collectors Asso-
ciation, just drop a note to:

The Collins Collectors Association
PO Box 963
St Cloud, MN 56302-0963

Or e-mail membership @ collinsradio.
org. Also, you check the CCA Web site at
http://www.collinsradio.org.

You can contact the author at 64 Shadow Oak Dr,
Sudbury, MA 01776, gmaier @ultranet.com.
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By Tom Harrell, K8XP

The ZK1IXXP Expedition

to Penrhyn Atoll, North Cook Islands

Following a successful January 1996 stint as AL7EL/KH9, this group of DXers dreamed
of further exploits. Although the road to the North Cook Islands snaked through
Murphy’s backyard, ZK1XXP’s 15,000 QSOs made it all worthwhile.

efore the Wake Island opera-

tion, Don, N1DG, suggested we

name our group “The Dateline

DX Association.” He based the
name on the fact that Wake Island straddles
the International Dateline (in the Pacific) and
is the first American possession to see the
dawn of each new day. The Dateline DX As-
sociation was born.

Soon after Wake Island, we wondered
whether we could handle another operation
and where we might go. We considered KP5,
T31 and ZL8. For many reasons, each was
eliminated. Lloyd, W4AO (then K4HQI),
mentioned North Cook. Its DX availability
has been sporadic and, to my knowledge, any
major operating efforts from North Cook had
taken place years ago, if at all. The island was
especially sought after by European hams and
RTTY ops. Our North Cook operation was
planned for the fall of 1997.

Further study showed that air/ship trans-
portation existed, but was quite expensive.
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To balance the scales, however, we soon
learned that we’d have the support of
Warwick, ZK1WL, who lived on Penryhn.
Warwick’s assistance would prove to be in-
valuable. The more I studied the trip’s logis-
tics, the more I began to understand why a
full-scale operation had never taken place!
In late 1996 I began to arrange sponsors
and the logistical requirements that are re-
quired for an operation of this type. Sched-
uled flights to the island flew weekly from
Rarotonga, but allowed no heavy cargo. All

equipment and supplies would have to be
shipped via sea transport at least three months
in advance.

We announced the operation on March 6,
1997, and started a fundraising effort to sub-
sidize a shipping bill we expected to top
$3000 (an understatement, as it turned out!).
Assistance was requested from DX organiza-
tions, clubs and individuals. Soon after the
announcement donations started to arrive.
Equipment manufacturers generously pro-
vided much of our gear.
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At this point I learned that our DXpedition
team would be changing. N1DG and W4AO,
withdrew because of business commitments,
and Bob, N6EK was involved in the Heard
DXpedition. All of a sudden, I was “the
team!” Despite the changes I decided to re-
cruit other members and continued to plan
expedition details. The equipment would be
trucked to Oakland for transport in late June.
N7RO, N4RF, WA4YBYV and KI6AN joined
my team. At this point we established a
timeline for our arrival on Penryhn.

Because there were no medical facilities
on the island, we needed a “medical DXer.”
ZS6EZ suggested Chris, ZS8IR, a trained
physician’s assistant who was finalizing a
tour on Marion Island. Chris eagerly accepted
via e-mail. The addition of Mike, N6MZ, to-
taled the required seven operators.

The team now had a broad range of oper-
ating expertise on three modes, and four op-
erators with low-band, high-noise experi-
ence. Also, four members had DXpedition
experience. All bases were covered. The team
soon grew to eight, however, with N1IDG
managing the DXpedition Web site, informa-
tion disbursement and online log checking.

Coordination was almost exclusively by
e-mail. Each member was assigned several
responsibilities. As planning became reality,
numerous friends and associates volunteered
to assist by building or providing specialty
equipment such as keying interfaces and
preamps.

In late April we began staging equipment
at Rick’s (N4RF) QTH. The UPS driver knew
Rick’s address by heart! Because I had ar-
ranged for shipment from Oakland on June
30, I'traveled to Rick’s place the first week of
June so we could build a shipping container
and test the equipment prior to packing.

Welcome to the Twilight Zone...

With the equipment on the way we fig-
ured our preparations would become
less stressful. Wrong! For some reason,
Warwick failed to answer our daily e-mail.

The ZK1XXP crew just after unloading their equipment in the sweltering heat.

Several weeks passed with no contact. Af-
ter e-mailing Air Rarotonga, Warwick’s
employer, I learned that Warwick had taken
ill and had been flown to a New Zealand
hospital to care for his kidney stones. We
were concerned for Warwick’s health, and
for our operation.

We waited and hoped that Warwick would
return in good health. In the interim we had
no contact with our destination. Our equip-
ment was “on the high seas.”

About a week later I received a note from
the freight company in Rarotonga advising
me of Warwick’s instructions to forward the
crate to Penrhyn with the local inter-island
freight company, which used cargo vessels
running a “round robin” route.

The shippers also advised me that for-
warding freight was “unscheduled,” meaning
that the ship sails when it’s ready to sail. No
formal schedule exists!

Warwick soon advised us that he was back
on Penrhyn and was recovering without com-
plications. One of the cargo vessels wasn’t so
lucky. It had caught fire and burned while
enroute to another island. Just what we
needed—no scheduled transport and a
crippled fleet!

Inlate July the crate arrived in Rarotonga
and was awaiting forwarding to Penrhyn. Fi-
nally, communications arrived informing us
that the crate was underway. The inter-island
transport vessel, however, would take six
weeks to complete its route. That would put
the crate on Penrhyn in late September and
our arrival was set for September 20!

Despite the speed of modern communica-
tions and business systems, there was noth-
ing we could do to encourage the process. We
were at the mercy of the freight forwarder
and all we could do was wait. Concerns about
purchased tickets, paid lodging and sched-
uled vacation time suddenly loomed large.

With the arrival in question, Don contin-
ued to send information via the Web site.
Each team member looked forward to Sep-
tember 17, the date we would meet in Los

Angeles for departure to Rarotonga.

As September arrived the crate still hadn’t
made it to Penryhn. We were really becoming
concerned. Had Murphy decided to pay us
special attention? We really wondered when
we learned that an epidemic of “Dengue Fe-
ver” had swept the island during the prior two
weeks. Penrhyn is infested with mosquitoes
that often carry the infection. WOGJ and
K9AJ, our medical advisors, seemed uncon-
cerned and suggested that we carry antibiot-
ics and bring plenty of bug repellent. That’s
easy for them to say! They weren’t going!

On September 15, we learned that our pre-
cious crate of radio gear had arrived in good
condition and was taking up space in
Warwick’s garage. This was the boost we
needed as we neared our September 17 meet-
ing at LA International Airport.

On the Move

On Wednesday, September 17, each team
member left home and headed for LAX to
meet and fly together on the evening flight to
Rarotonga. N7RO and KI6AN arrived mid-
morning. Soon thereafter Rick, N4RF, and I
made an appearance. WA4YBYV arrived in the
afternoon along with ZS8IR. N6MZ showed
up last, arriving at about 6 PM.

We gathered at the Air New Zealand gate
and were soon talking exclusively about
North Cook. Our flight departed on time. We
were really on the way! After hurdling one
obstacle after another, it looked as if we’d
actually make it to Penryhn.

The Air New Zealand 747 Jumbo jet
landed at Rarotonga, using virtually every
foot of the runway. The early morning
weather was chilly. After retrieving our bag-
gage we passed customs without difficulty
and were soon on the way to our hotel, the
Edgewater. After breakfast we headed to the
Cook Islands TELECOM to pick up our
Amateur Radio licenses, which took less than
an hour.

Assoon as we returned to the hotel, N7RO
and KI6AN installed a wire antenna that had
been provided by ZK1CC. Our IC-706 trans-
ceiver was soon on the air. Within minutes, a
pileup was rocking on 20 meters. Later that
day we practiced using the logging program,
developed team assignments and set our op-
erating procedures as we waited for our Sat-
urday morning departure to Penrhyn.

Early Friday morning I visited the airport
terminal and was advised of more strict
weight requirements and a new departure
time, now set for 4 AM. I left the terminal
somewhat concerned about the amount of our
carry-on baggage. Many small items, plus all
of the medical supplies, totaled much more
than the revised 10-kg figure now authorized.
We spent Friday afternoon trying to discard
gear, but finally gave up and decided to bring
almost everything to the terminal in the hope
it would be accepted.

We arrived at the airport at 3 AM as di-
rected. As we watched Air Raratonga agents
weighing our bags, we let out a sigh of relief
as they took each bag and loaded it on a cart
destined for a small turboprop airplane
parked on the ramp at the rear of the terminal.
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N6MZ wades through the RTTY pileups.

We boarded just before 4 AM.

Once airborne, the trip would take four
and a half hours. At just before 8:30, the pilot
motioned Chris to the front of the aircraft. It
was our first sight of Penrhyn Atoll, North
Cook!

Landfall!

Soon we were rolling down a runway that
seemed to be made of crushed shells, or some-
thing similar. A crowd had gathered to wait
for the weekly airplane. We soon learned that
the regular landing was the highlight of the
week on Penryhn!

As the door opened we were hit with in-
tense heat and humidity—a total change from
the weather on Rarotonga. As we deplaned a
light rain began to fall. We gathered at the
wingtip and Warwick introduced himself.
Next came a welcome by the church choir!

After the ceremony we gathered our bags
and left the airport in Warwick’s pick up truck
and headed for his home at the far end of the
runway. The rain was now substantial. As we
pulled into Warwick’s yard we heard the plane
climbing into the stormy skies.

Standing in Warwick’s garage, we
watched the rain fall in buckets. How could
we assemble the antennas in this mess?
We needed to erect as many of the antennas as
possible because we would be unable to do
any outside work on Sunday—a law in the
Cook Islands. Amazingly, about an hour after
we arrived, the rain simply stopped and the
sun appeared. Then it really got hot! We un-
packed the crate and got to work.

The Battle Creek Special antenna was
erected by 11:30, and by mid-afternoon we
were ready to raise the A3 beam antenna on
Warwick’s 45-foot tower. The other tri-band-
ers, a TH3 and an A3WS, were perched atop
their respective 21-foot masts. We were all
exhausted as Warwick used his forklift to
raise the tower as high as possible. We pulled
the tower the rest way up and affixed the guy
wires to concrete boulders. The antennas were
up, but in the process, several team members
flirted with heat exhaustion.

I started unpacking the radio equipment.
Because it had all been tested and configured
prior to shipment, set up was a breeze. Soon
we were on with one radio, then two. Because
we were physically exhausted, we shut down
after a brief period on the air. Mike, N6MZ,
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decided to rest early and get up for some low-
band work in the middle of the night. I would
operate 80 CW until I went to bed. It was
soon apparent that something was wrong with
the Battle Creek Special, but I dismissed it as
“bad conditions” as I worked most parts of
North and South America.

On Sunday morning, two stations were up
and running, but Mike echoed my thoughts
about the Battle Creek Special “not acting
right.” Mike went out to fetch the antenna’s
matching device, working quickly because
of the “Sunday” rule. As he opened the box,
insulation fell to the floor. We decided to wait
until nightfall to reinstall the repaired box.

Propagation on all bands was good, and
the pileups were intense. Everything seemed
to be working. As the evening gray line ap-
proached I readied the CW position for 80
meters. N6MZ was waiting for 160.

Again, we noticed that we were “strain-
ing” for Qs while using the Battle Creek Spe-
cial. As I worked 80 meters, Mike again went
to the base of the Battle Creek Special, re-
moved the matching box and connected the
feed line directly to the antenna. It loaded
fine on 40 but needed an in-shack antenna
tuner for 80 and 160. From that point on our
signals were much improved.

Murphy Lives Down Under

During Tuesday morning’s “dead band
period” we took time to eat and survey the
equipment. As the day progressed, the pile-
ups were steady and we thought we were in
the clear. As I was working 15 meters in the
afternoon, however, the ac power suddenly
failed. We rushed to the generator shed,
which was now “scary” quiet after having
droned steadily since we arrived.

The main generator had stopped without
reason. Warwick ran from the weather shed,
where he had been in the final stages of his
daily weather radar tracking session. We all
stood around helplessly watching Warwick
try to troubleshoot the problem.

The main power breaker was charred and
black. Warwick soon had the external compo-
nents of the large 10-kW diesel generator in
many pieces on the floor, but the cause re-
mained elusive. After several hours we decided
to activate an alternate generator. It had a fuel
problem, but would run. As darkness fell we
were back on the air, but limited to 100 W.
Murphy had appeared.

Our late-nightlow-band operations would
be barefoot, a major disadvantage. On
Wednesday morning, Warwick changed ev-
ery major component on the generator, to no
avail. We continued with exciter power only.
The 100-W signals seemed to work just fine
on all bands above 80 meters. We guessed
that the generator would be down for quite a
while. Wednesday evening gray line came
and went. Without amplifiers we were stuck.

By Thursday afternoon Warwick had ex-
hausted his “bag of tricks” and was very frus-
trated. We were searching for a way to use
the amplifiers with the standby power source.
Several of the team members met with
Warwick and discussed the possibility of re-
wiring the amplifiers to the New Zealand

N4RF at the SSB position.

mains configuration, which was also avail-
able from the generator. It would reduce the
draw by half. We modified one amplifier,
which worked fine and didn’t excessively
load the generator. The remainder of the day
provided good conditions on the higher
bands.

Although we were back in business for at
least one more night on the low bands, we
heard no Europeans on 80 or 160 meters
(many stations from the Americas the Pacific
made it into the logs, however).

Friday was pack-up day. We needed to have
all the gear packed in the shipping crate by
Saturday morning. We decided to leave the A3
on Warwick’s tower in hopes that it would boost
his interest in operating!

On Saturday, the aircraft arrived on time.
We loaded and said good-bye to our friend
Warwick. Without any delay, the pilot di-
rected us to board. We were soon heading
south toward Rarotonga. Our DXpedition
was behind us.

As we headed back, everyone was quiet.
We arrived at Rarotonga at about 3 PM.
Warwick’s wife met us and provided trans-
portation back to the hotel. Rest and recovery
was in order for the remainder of the trip.

On Sunday we enjoyed dinner at the local
spaghetti house with Warwick’s wife and
family. On Monday we toured touring the is-
land on mopeds! Our flight to the States took
off that evening.

Conclusion

We knew we’d have problems, but we
didn’t figure on one problem after another. It
seemed as if we would solve one and two
more would appear. Early planning allowed
us to strive toward the final goal of operating
from ZK1/N. We made more than 15,000
QSOs on three modes during five and a half
days of operating, most of which were hin-
dered by power problems, which limited our
low-band efforts.

Without the support of various equipment
manufacturers, associations, foundations and
individuals, this operation could not have
taken place. The members wish to sincerely
thank each and everyone who helped.

You can contact the author at 2011 New High

Shoals Rd, Watkinsville, GA 30677,
n4xp @juno.com.
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By Mitsu Sakamoto, JA4FVE

Kurashiki-Pasadena—

DX Fun for the
Entire Family!

Two ham radio families—one in Kurashiki,
Japan, the other in Pasadena, California—
made nearly 70 QSOs during their three-
year “cultural exchange program.” Their
story is refreshing, inspiring and deeply
personal. If you’ve become jaded by
cookie-cutter QSQOs, here’s a roadmap

to ham radio recovery!

hanks to ham radio, my fam-
ily, the Sakamotos, first met the
Rutledge family on 40 meters.
Over the three-year period from
September 1993 through December 1996,
we completed 68 scheduled QSOs between
Kurashiki, Japan, and Pasadena, California.
Most of the contacts were made by our chil-
dren—Mieko, Shin, Robb, Kate and Alan
(see Table 1 for names, call signs and
station data). I wrote this article after re-
viewing our many log extracts. We’ll re-
member these contacts forever—and I hope
that this article inspires you to seek similar
adventures!

First Contact

I met Dave, KN6EK, the 41-year-old
father of the Rutledge family, for the first
time on September 18, 1993. Dave replied
tomy CQcallon7.022 MHz. I senthis RST
and my QTH and name. He replied simi-
larly. It was a “rubber stamp” QSO. Seven
days later, Dave’s QSL card arrived in the
mail.

My son, Shin, met KN6EK on 40-meter
CW the day before I received Dave’s first
QSL card. I sent two QSL cards in my re-
ply—one from me and one from Shin. [ was
42 years old, and Shin was 13.

Enclosed with Dave’s second QSL card
(sent to Shin) were family pictures. Al-
though ours wasn’t a typical exchange, it
was impossible to imagine that these

initial QSOs would be the start of such a
satisfying three-year adventure!

Robb, Meet the Sakamotos!

In aletter, Dave mentioned that his son,
Robb, would soon qualify for his General
license and would try to call me on
7.028 MHz CW at 1330Z on October 10. I
remembered what it felt like to be QRV on
anew band, with a new license, for the first
time. I sent Robb a fax confirming the
schedule.

At the appointed time, Shin turned on
the rig at 1300Z and started listening near
7.028 MHz. Our entire family was in the
shack watching Shin twist the VFO knob
left and right.

Forty meters is usually very busy in
Japan, and I thought it might be difficult
to receive Robb’s 100-W signals. Thank-
fully, I was wrong! Robb’s signals were
strong, and had a distinctive DX “flutter.”

Shin replied to Robb’s call, sent a 599
RST and congratulated Robb on his new
license. Robb’s keying was excellent, and
receiving his Morse code signals was quite
easy. We soon found out why.

Robb was running a kilowatt of RF to a
four-element Yagi from the California In-
stitute of Technology club station, WOUE!
In contrast, our rig was a barefoot Yaesu
FT-767GX feeding a modest Butternut ver-
tical. Before signing, we made an appoint-
ment for another contact on October 24.

Our family friendship began after the first contact when
Dave Rutledge, KN6EK, sent this photograph. From left to
right: Robb, KD6PFL; Dave, KN6EK; Kate, KD6PFK; and
Alan, KEBOMO.

On October 24, Robb called right on
schedule. My daughter Mieko, JI4GBM,
made contact, but conditions were poor. She
gave Robb an RST of 559, and there was
QRM. Robb’s code work was fine, but our
reception was difficult. Mieko scheduled
another QSO and said good-bye. For our
next QSO we’d be running 500 W as
JR4YRL.

Kate’s Turn

In a letter, Kate, KD6PFK (10), wrote
that she would be getting her General li-
cense November 13 and would be able to
work a schedule on November 14—the very
same day we had planned to attend a speech
contestin Tokyo. Shin would be presenting
his ham radio experiences with Ray
Eichman, WAG6IVM, a radio friend from
San Francisco. I sent a fax to Kate, telling
her that if we took the fastest train home,
we could be in our shack by 1430Z.

Right at 1430Z, Kate called with very
strong signals. Shin gave her an RST of
599. Kate, like her brother, was operating
from the Caltech club station. Shin told her
the results of his speech contest and how
exciting it was to ride on the “NOZOMI”
super express train.

This was a very good contact and we
enjoyed talking with Kate for half an
hour. My son, Shin, who had just started
junior high school, was impressed that his
keyed dits and dahs were riding the radio
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The Sakamoto family. From left to right:
Shin, JI4GBK; Mitsu, JA4FVE; Mieko,
JI4GBM.

waves—in English—across the Pacific.

The Wabun QSO

One day in early 1994, I was very sur-
prised to receive DADIDIDADADA
SHINKUN KONBANWA DEIBU DESU....
What? Dave was sending me a message—
in Japanese—using perfectly sent characters
in Japanese Wabun code. Morse code fans
will no doubt understand the great difficulty
involved.

Japanese hams typically master Wabun
code before moving on to International
Morse code. It’s not so difficult for them,
as Japanese is their native language. En-
glish-speaking hams, however, often are
surprised by Wabun’s degree of difficulty.

Streams of Wabun characters have no
spaces between words. The long code
streams sound like machine-gun chatter,
and punctuation can be difficult, even for
Japanese hams. That Dave sent this mes-
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sage in smoothly keyed Wabun is a great
accomplishment!

Shin and Mieko Visit America

When I told Dave that we would be vis-
iting Ray, WA6IVM, in San Francisco, on
December 26, 1994, he immediately in-
vited us to his home in Pasadena. We were
very happy to receive his invitation, as our
families had been corresponding via radio,
letter and fax for more than a year.

Friendships that start with ham radio
QSOs happen every so often on UHF and
VHF (mostly domestic), but this was the
first time that we were invited to visit a “DX
family.” We had, however, previously agreed
to attend Ray’s birthday party! A few days
later, Dave sent a fax asking if the children
could come to his home. Problem solved!
Shin and Mieko would visit on December 28.

That was our first trip to the US. Shin
and Mieko visited their American ham ra-
dio friends, flew on a domestic airline and
stayed with the Rutledge family for one
night. Mieko even celebrated her birthday
party in California.

Shin and Mieko met other visitors, in-
cluding Dave’s parents. They even visited
Dave’s departmental laboratory at Caltech.
It was a good experience, as the two hope to
pursue studies in science.

Alan’s First QSO

We met Alan, KE6GOMO (10), on March
5, 1995, thanks to a QSO with Kate on
March 2. Conditions were poor. My RST
was only 339. Kate’s RST was adecent 579.
We could hear her just fine, however, and
we easily received her message: Alan will
get his Novice license and will call you on
21.140 MHz at 0100Z on March 5.

I hesitated for an instant because I
thought conditions on 15 meters might be
inconsistent. But Kate persuaded me to give
it a try because it would be a great experi-
ence to be Alan’s first on-air QSO.

A leaflet from our local power company
indicated that our neighborhood’s ac power
mightbe turned off for system maintenance

at 9 AM (0000Z). I prepared a low-power
rig and made sure my portable power gen-
erator was working in case I had to power
my main rig.

I started listening for Alan on 21.140
MHz at 2345Z because I was worried
about the power outage. At 2354Z I heard
Alan calling me. I gave him an RST of
539. Because there was no band noise, in-
terference or fading, conditions were re-
ally pretty good. Alan’s signals were quite
clear. Nine AM came and went, but the
power stayed on. The power company
must have known that it was Alan’s first
QSO!Isent my congratulations and signed
clear at 0025Z.

I did manage to work Robb on March
23, but the band was crowded and I
couldn’t copy him very well. Our next
scheduled QSO was set for 2300Z on April
8. Wereceived a letter asking that we make
our regular contacts on 21.140 MHz, the
first Sunday of every month, until Alan
could get his General license. But no mat-
ter how hard we tried, we couldn’t com-
plete contacts on 15 meters after March 5.

Alan called us with very strong 40-meter
signals on July 13. Shin welcomed Alan to
the group and congratulated him on earn-
ing his General ticket!

QRP Kate

In early May of 1995, Kate sent a letter
coordinating our next scheduled QSO. She
wanted to try a 40-meter contact while run-
ning only 2 W from her home-brew trans-
mitter. The sked time was 1230Z—a busy
time to be on 40 meters in Japan!

I would find a clear channel near
7.028 MHz and call KD6PFK at 1230Z,
transmitting for the first 30 seconds of each
minute while listening during the last half
of each minute. I connected a tape recorder
to my rig and made a test run.

OnMay 11,Iturned onmyrigsat 1130Z
and started listening on 7.028 MHz. Every-
thing was working well, but the band was
a bit crowded. At 1230Z I started calling
KD6PFK on our agreed-on frequency,

The two families finally met face-to-face in Pasadena. From left to
right: Eunice (Dave Rutledge’s mother); Kate, KD6PFK; Alan,
KE6OMO; Robb, KD6PFL; Dave, KN6EK; and his father, Robb.
Immediately in front of Dave and his father are my daughter,
Meiko, JI4GBM, and my son Shin, JI4GBK.

Table 1
Operators

Rutledge Family

Pasadena, California

Dave, KN6EK, Amateur Extra

Robb, KD6PFL, Amateur Extra
Kate, KD6PFK, Amateur Extra
Alan, KEBOMO, General

Kurashiki City, Japan
Sakamoto Family, JR4YRL
Mitsu, JAAFVE, 1st Class
Mieko, JI4GBM, 1st Class
Shin, JI4GBK, 1st Class




Table 2
Radio Gear
Pasadena
Transceivers

TS-850, 100 W;
NorCal 40-A, 2 W
(QRP kit)

Kurashiki City

FT-767GX, 100 W

Amplifiers

SB-200, 500 W;
ETO 91B, 1500 W;
Home-brew 300-W
Class-E amplifier;
Home-brew 500-W
Class-E amplifier

FL-7000, 500 W

Antennas

R7 vertical,;
Four-element Yagi,
Thirty meters high;
Horizontal dipole,
Fifteen meters high

Butternut vertical
(ground-mounted)

sending, then listening in the proper
sequence.

I thought I heard Kate some time later.
Conditions could have been better. My en-
tire family was in the shack waiting to copy
Kate’s signals. At that time, Robb’s higher-
power signals were coming through with
an RST of 599.

At 1233Z Robb asked me to zero-beat
his frequency, and when I did, there was
Kate, KD6PFK, with an RST of 539! As
my family began copying her message,
conditions improved. Her QRP signal was
now at RST 569. To make the exchange
easier we chose to complete a “rubber
stamp” QSO that lasted a bit more than 10
minutes.

Kate was QRPing with Caltech’s four-
element Yagi, which helped her 2-W signal
span the 9000-km path between us. I sent 73
and 88, promised to send Kate a tape record-
ing of the QSO from my end and chatted
with Robb for a few minutes. Conditions
between JA and W6 were good that day. We
decided to set our next sked for May 25.

The Land of the Rising Sun

In November 1995, Dave and Kate vis-

ited us in Japan. The two arrived at
Okayama station, and my family and I were
waiting. Mieko and Shin, having stayed
with the Rutledge family in Pasadena some
10 months ago, said hello, as did my wife,
Chikako. Meeting on-air friends face-to-
face is a profound ham radio pleasure.

To get things started, we went sight-
seeing at the Oohara museum and toured
the Seto inland sea and bridge. We had din-
ner and locally brewed sake in Kurashiki.
Our conversations were pleasant and
varied.

At 1230Z, Dave had a DX QSO with his
two sons, while Kate had a DX QSO with
her two brothers—across the Pacific!

Our families’ time together consisted of
conversation and more sightseeing. On
November 6 we drove to see a Japanese
National Treasure, Himeji-jyo (Himeji
castle). The Himeji-jyo is about 100 km
east of Kurashiki. The castle, famous
among Japanese castles, is also known as
Shirasagi-jyo (the Egret castle).

The Red River of the...Southwest?

Between August 10 and August 18,
1996, Robb was on the air during a family
vacation in Red River, New Mexico.
Robb’s signals were RST 339. He was run-
ning 100 W to a dipole antenna, and we
could complete only a rubber stamp QSO.

During the same vacation, Dave was
QRYV with a dipole and an ETO linear am-
plifier! His signals were RST 599. We chat-
ted for 30 minutes or so, as usual.

The Class-E Power Amplifier

Not long after the Red River QSO, Dave
asked us to help him test a Class-E power
amplifier that he and his lab students had
constructed (see “High-Efficiency Class-E
Power Amplifiers” in the May and June
1997 QOSTs). I’ve seen amplifiers running
in Classes A, B, C, AB1 and AB2, but I'd
never seen a Class-E amplifier and I was
very interested in it. Especially when he
said he could obtain 500 W output from
only 2 W of drive!

Our part in the test was recording the sig-
nals (sent via the Class-E amplifier) and
sending the cassette tape to Dave in Pasa-
dena. To test the system, Shin and I con-

Kate and Dave Rutledge visit Japan. From left to right: Shin, JI4GBK; Mitsu, JA4FVE;
Dave, KN6EK; Kate, KD6PFK; and Meiko, JI4GBM.

nected a hi-fi tape recorder to the audio out-
put jack of our FT-767GX transceiver. For a
test signal, we connected a dummy load to a
low-power transmitter and keyed a test mes-
sage, which Shin recorded. With the AGC
turned off and the RF level set to low, the
audio recording was clean and clear.

After our initial test transmission I re-
peated the process while recording the test
signal as a PCM computer sound file I
called TEST.WAV. I sent the sound file to
Pasadena on the Internet. Dave received it,
decoded it and sentus a digital “thumbs up.”

The official amplifier test sked started
at 1230Z on September 15. We were lucky,
and conditions were quite good. Robb’s
signal was RST 599, with no fading, noise
or interference.

Shin recorded the entire 30-minute
“Class-E” QSO. We converted the record-
ing to adigital format and sent it to Califor-
nia as ROBB.WAV. It’s amazing that we
can send a CD-quality audio file across the
globe in just a few minutes via the Internet.

Conclusion

We made our scheduled CW contacts
near 7.028 MHz. Working 40-meter CW is
my favorite Amateur Radio activity. The
band is very good for domestic QSOs dur-
ing the daytime, and good for working into
the western US and northern Europe at
night—especially in the winter.

After making these QSOs with Dave and
his family for more than three years, I un-
derstand the band even better. Poor condi-
tions prevented us from completing con-
tacts only three times out of 68 scheduled
QSOs (and only once when we couldn’t
find each other at all).

Thanks to ham radio, we can contact
almost anyone, anywhere, at any time. We
can forge solid friendships in the process—
and we can further enjoy the thrills, the
uncertainty and the “unexpectedness” of
communicating with radio waves.

When you’ve talked with another fam-
ily 68 times, you build a lot of trust and
mutual respect. We scheduled many QSOs
at 5:30 AM California time. I think it took
a lot of patience and effort to wake up at
5:30 AM for scheduled ham radio QSOs—
especially considering that it was 9:30 PM
in Japan!

Keeping our promises and being on time
are important parts of maintaining friend-
ships, and our children did exactly that. In
addition to our ongoing friendships, we have
many wonderful memories that will last a
lifetime.

As I’ve mentioned, we have another US
ham friend in San Francisco. Ray Eichman,
WAGIVM, taught us how to have fun while
working DX. And when he visited in 1992,
he encouraged my children to strive for
their First-Class licenses. I will never
forget Ray’s leadership, and I’d like to thank
him here, in QST.

You can contact the author at 7-5-39 Minamise,
Kurashiki City, Okayama, Japan; science_
service@ma2.justnet.ne.jp.
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By Mike Kossor, WA2EBY

A Broadband
HF Amplifier

Using Low-Cost
Power MOSFETSs

any articles have been written
encouraging experimenters to use
power MOSFETs to build HF RF
amplifiers. That’s because power
MOSFETs—popular in the design of switch-
ing power supplies—cost as little as $1 each,
whereas RF MOSFET prices start at about
$35 each!

Over the years, I tucked away several of
these articles, waiting for an opportunity to
experiment with them. That opportunity came
when I received a call from Al, W20BJ. Al
wanted a low-cost linear amplifier to use with
his 5 W QRP transmitter when band condi-
tions got poor. Ideally, the amplifier would
generate at least 25 W on all the HF bands.
Al’s inquiry renewed my interest in the topic
and provided the motivation I needed to get
my project underway.

Al provided me with an extensive list of
RF-amplifier construction articles that use
power MOSFETSs.'® These articles provided
useful information about MOSFETSs and gen-
eral guidelines for working with them, in-
cluding biasing, parasitic-oscillation sup-
pression, broadband impedance-matching
techniques and typical amplifier performance
data. It was clear from the performance data
that Al’s desire to get 25 W output from
power MOSFETs on 1.8 to 30 MHz was go-
ing to be achallenge! The RF output power of
most of the amplifiers described in the ar-
ticles drops off to 10 W or less as frequency
increases just to 14 MHz.

An Idea Brews

After hundreds of hours of experimenta-
tion, I came up with a design that exceeds our
original objective: One watt of input power
produces over 40 W of output (after harmonic

"Notes appear on page 43.
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filtering) from 160 through 10 meters. To the
basic amplifier, I added an RF-sensed TR
relay and a set of low-pass filters designed to
suppress harmonic output and comply with
FCC requirements. The amplifier is built on
double-sided PC board and requires no tun-
ing. Another PC board contains the low-pass
filters. Power-supply requirements are 28 V
dc at 5 A, although the amplifier performs
well at 13.8 V dc.

Several of these amplifiers have been built
and exhibit similar performance. Al has been
using his amplifier on each of the HF bands,
logging well over 500 contacts in 18 months.
Signal reports indicate a noticeable improve-
ment in readability (about two S units on av-
erage) over his 5 W rig. No indications of in-
stability, CW key clicks or distortion on SSB
have been reported. To make it easy for you to
duplicate this project, PC boards and parts kits
are available, all at a cost of about $100!°

Part 1—With only 1 W of
drive, you'll get over

40 W out—from 160
through 10 meters!

An Overview of MOSFETs

MOSFETs operate very differently
from bipolar transistors. MOSFETs are
voltage-controlled devices and exhibita very
high input impedance at dc, whereas bipolar
transistors are current-controlled devices and
have arelatively low input impedance. Bias-
ing a MOSFET for linear operation only re-
quires applying a fixed voltage to its gate via
aresistor. With MOSFETs, no special bias or
feedback circuitry is required to maintain the
bias point over temperature as is required
with bipolar transistors to prevent thermal
runaway.!® With MOSFETs, the gate-thresh-
old voltage increases with increased drain
current. This works to turn off the device,
especially at elevated temperatures as
transconductance decreases and Rpg,
(static drain-to-source on resistance) in-
creases. These built-in self-regulating ac-
tions prevent MOSFETSs from being affected

QST, Hints and Kinks, Jan 1993
RF Output Power vs Frequency
Pin = 1W, Vec = +28V DC
(After harmonic filtering, all harmonics < 40 dBc)
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Figure 1—Jim Wyckoff, AA3X, “1 W In, 30 W Out With Power MOSFETSs at 80 M,” Hints

and Kinks, QST, Jan 1993, pp 50-51.
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Figure 2—Schematic of the MOSFET all-band HF amplifier. Unless otherwise specified, resistors are '/« W, 5% tolerance
carbon-composition or film units. Equivalent parts can be substituted. Part numbers in parentheses are Mouser (Mouser Electronics,
968 N Main St, Mansfield, TX 76063; tel 800-346-6873, 817-483-4422, fax 817-483-0931; sales@ mouser.com;

http://www.mouser.com); see Note 9.
C1-C8—0.1 uF chip (140-CC502Z104M) K1—12 V DPDT, 960 Q coil, 12.5 mA

C9—47 pF chip (140-CC502N470J) (431-OVR-SH-212L)
C10—100 pF, 35 V (140-HTRL35V100) L1, L2—9'/> turns #24 enameled wire,
C11, C13—15 uF, 35 V (140MLR35V10) closely wound 0.25-in. ID
C12—1 uF, 50 V (140-MLRL50V1.0) L3—3'/> turns #24 enameled wire, closely
C14—2.2 uF, 35 V tantalum wound 0.190-in. ID
(581-2.2M35V) Q1, Q2—IRF510 power MOSFET
C15—0.01 puF chip (140-CC502B103K) (570-IRF510)
C16, C17—0.001 uF chip Q3—2N3904 (610-2N3904)
(140-CC502B102K) R1, R2—10 kQ trim pot (323-5000-10K)
D1—1N4733A, 5.1 V, 1 W Zener diode R3, R4—27 Q, /> W (293-27)
(583-1N4733A) R6—1 kQ chip (263-1K)
D4—1N4004A(583-1N4004A) R7— 4.7 kQ chip (263-4.7K)
D2, D3—1N4148 (583-1N4148) R8—130 Q, 1 W (281-130); for 7 dB pad
D5—1N4744A, 15V, 1 W Zener diode (5Win, 1 W out)
(583-1N4744A) R9—43 Q, 2 W (282-43); for 7 dB pad
J1, J2—S0-239 UHF connector (5Win, 1 W out)
(523-81-120) R10—130 Q, 3 W (283-130); for 7 dB pad

(5Win, 1 W out)

R8, R10—300 Q, /= W (273-300); for
3 dB pad (2 Win, 1 W out)
R9—18 Q, 1 W (281-18); for 3 dB pad
(2Win, 1 W out)
R11—2.4 kQ, /2 W (293-2.4K)
T1—10 bifilar turns #24 enameled wire on
an FT-50-43 core.
T2—10 bifilar turns #22 enameled wire on
two stacked FT-50-43 cores.
T3—Pri 2 turns, sec 3 turns #20 Teflon-
covered wire on BN-43-3312 balun core.
Misc: Aluminum enclosure 3.5x8x6 inches
(HWD) (537-TF-783), two TO-220
mounting kits (534-4724), heat-sink
compound (577-1977), amplifier PC board
(see Note 9), heat sink (AAVID [Mouser
532-244609B02]; see text), about two feet
of RG-58 coax, #24 enameled wire and
#20 Teflon-insulated wire.
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A rear panel view of the amplifier showing the heat sink.

by thermal runaway. MOSFETs do not re-
quire negative feedback to suppress low-fre-
quency gain as is often required with bipolar
RF transistors. Bipolar transistor gain in-
creases as frequency decreases. Very high
gain at dc and low frequencies can cause
unwanted, low-frequency oscillation to oc-
cur in bipolar transistor RF amplifiers unless
negative feedback is employed to prevent it.
Low-frequency oscillation can damage bipo-
lar transistors by causing excess power dissi-
pation, leading to thermal runaway.

MOSFET Limitations

Of course, MOSFETsSs do have their limi-
tations. The high gate impedance and the
device structure make them susceptible to
electrostatic discharge (ESD) damage. Some
easily applied precautions prevent this: Use
asoldering iron with grounded tip; use a wrist
strap connected to ground through a 1 MQ
resistor to bleed off excess body charge
while handling MOSFETs and do all work on
an anti-static mat connected to ground via a
1 MQ resistor.

The sensitivity of a MOSFET’s gate to
static and high-voltage spikes also makes it
vulnerable to damage resulting from parasitic
oscillation. This undesired self-oscillation
could result in excessive gate-to-source volt-
age that permanently damages the MOSFET’s
gate insulation. Another MOSFET limitation
is gate capacitance. This parameter limits the
frequency at which a MOSFET can operate
effectively as an RF amplifier. I recommend
reviewing the referents of Notes 1, 2 and 3 if
you are interested in more detailed informa-
tion about MOSFETs.

Power MOSFET RF Amplifiers

Of the several power MOSFET amplifiers
I built to check their performance, the one
providing the best performance is the push-
pull design described by Jim Wyckoff, AA3X,
in QST (see Note 3). I used IRF510 power
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MOSFETs rather than the IRF511s specified.
The performance of this power MOSFET
amplifier design is summarized in Figure 1;
its basic design is very similar to another
amplifier described in the referent of Note 4,
written 10 years earlier. That amplifier uses a
pair of more-expensive MRF138 MOSFETs
designed specifically for RF applications.

As Figure 1 shows, the Hints and Kinks
amplifier performance is excellent from 1.8
MHz to 7 MHz and far exceeds the published
figure of 30 W output on 3.5 MHz. As fre-
quency increases above 10 MHz, however,
output drops off rapidly, falling below 10 W
above 21 MHz. (These levels were measured
after harmonic filtering.)

Although the amplifier is identified as
stable, my first attempt at duplicating the
amplifier resulted in oscillations that de-
stroyed one of the IRF510s. I was puzzled
by this. At first, I thought the problem was
caused by my substitution of the slightly
more robust IRF510 MOSFETs for the
called-for IRF511s. Thatidea proved wrong
when my second attempt to power up the
amplifier with IRF511 MOSFETs installed
also resulted in a blown IRF511. (Thank
goodness these are $1 power MOSFETS, not
$35 RF MOSFETSs!) I finally achieved good
stability when I added a small amount of
inductance in series with the MOSFET
source to ground (just two turns of #24 wire,
0.125 inch diameter). With this added in-
ductance, I was able to remove the ferrite
beads from the circuit without any sign of
instability. I believe the substitution of the
IRF510 and minimizing source lead induc-
tance are the reasons I obtained significantly
higher RF output power and wider band-
width than described in the referent of Note
3. This experiment underscores the need to
observe exact construction techniques and
physical layout if similar performance is to
be expected. Even though I used PC board
construction, I got significantly different

results because my layout was not the same
as the author’s.

Modifying the Design

Although the amplifier performed better
than expected, its bandwidth was signifi-
cantly less than desired. Considerable experi-
mentation (and I do mean considerable!) re-
sulted in the circuit shown in Figure 2. This
amplifier consists of two power MOSFETs
operating in push-pull and employs an RF-
sensed TR relay.

During receive, TR relay K1 is deener-
gized. Signals from the antenna are connected
to J2 and routed through K1 to a transceiver
connected to J1. (This path loss is less than
0.3 dB from 1.8 MHz through 30 MHz.) In
transmit, RF voltage from the transceiver is
sampled by C17 and divided by R6 and R7.
D2 and D3 rectify the RF voltage and charge
C16. Q3 begins conducting when the detected
RF voltage across C16 reaches approximately
0.7 V. This energizes K1, which then routes
the transmitted RF signal from J1 to the input
of the amplifier and sends the output of the
amplifier to the antenna at J2. RF-sensed re-
lay response is very fast. No noticeable clip-
ping of the first CW character has been re-
ported.

I'made provisions to include an RF attenu-
ator (consisting of R8, R9 and R10) to enable
adjusting the amplifier iput power to 1 W.
(The parts list contains resistor values to re-
duce the output of 2 or 5 W drivers to 1 W.)
The 1 W signal is then applied to the primary
of T1 via an input impedance-matching net-
work consisting of L3. T1 is a 1:1 balun that
splits the RF signal into two outputs 180 de-
grees out of phase. One of these signals is
applied by C1 to Q1’s gate. The other signal
is routed via C2 to Q2’s gate. The drains of
Q1 and Q2 are connected to the primary of
output transformer T3, where the two signals
are recombined in phase to produce a single
output. T3 also provides impedance transfor-
mation from the low output impedance of the
MOSFETs to the 50 Q antenna port. Dc power
is provided to the drains of QI and Q2 by
phase-reversal choke, T2. This is a very ef-
fective method to provide power to Q1 and
Q2 while presenting a high impedance to the
RF signal over a broad range of frequencies.
The drain chokes for Q1 and Q2 are wound on
the same core, and the phase of one of the
chokes (see the phasing-dot markings on T2)
is reversed. C9 increases the bandwidth of
impedance transformation provided by T3,
especially at 21 MHz.

The 5 V bias supply voltage is derived
from 28 V by Zener diode D1 and current-
limiting resistor R11. Bypass capacitors C3,
C4,CS5,C6and C13 remove RF voltages from
the bias supply voltage. Gate bias for Q1 and
Q2 is controlled independently. R1 adjusts
QI’s gate-bias voltage via R3 and L1. R2
works similarly for Q2 via R4 and L2.

At low frequencies, the amplifier’s input
impedance is essentially equal to the series
value of R3 and R4. L1 and L2 improve the
input-impedance match at higher frequen-
cies. The low value of series resistance pro-
vided by R3 and R4 also reduces the Q of
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Figure 3—Low-pass filter schematic. In some cases, the actual filter component values
differ from the calculated values of a standard 50 Q-input filter. Such differences
improve the impedance matching between the amplifier and the load. Capacitors are all

dipped mica units.

C1, C3, C5—1500 pF
(5982-19-500V1500)

C2—2700 pF (5982-19-500V2700)

C4, C6, C8—820 pF (5982-19-500V820)

C7, C9—430 pF (5982-15-500V430)

C10, C12, C14—330 pF (5982-19-500V330)

impedance-matching inductors L1 and L2,
which improves stability. Dc blocking ca-
pacitors C1 and C2 prevent loading the gate
bias-supply voltage.

C14 keeps transistor Q3 conducting and
K1 energized between SSB voice syllables or
CW elements. Without C14, K1 would chat-
ter in response to the SSB modulation enve-
lope and fast keying. Increasing the value of
Cl4 increases the time K1 remains energized
during transmit. The reverse voltage gener-
ated by K1 when the relay is deenergized is
clamped to a safe level by D4. D5 drops the
28 V supply to 13 V to power 12 V relay K1.
D5 can be replaced with a jumper if K1 has a
28 V dc coil or if you intend to operate the
amplifier with a 13.8 V dc supply.

Harmonic Filtering

Although biased for class AB linear op-
eration, this amplifier (like others of its type)
exhibits some degree of nonlinearity, result-
ing in the generation of harmonics. This
push-pull amplifier design cancels even-
order harmonics (2f, 4f, 6f, etc) in the output
transformer, T3. Odd-order harmonics are

C11—560 pF (5982-19-500V560)

C13, C17—180 pF (5982-15-500V180)
C15—200 pF (5982-15-500V200)

C16, C18—100 pF (5982-10-500V100)
S1—2 pole, 6 position rotary (10YX026)
Misc: low-pass filter PC board (see Note 9)

not canceled. Second-order harmonics gen-
erated by the amplifier are typically less than
30 dBc (30 dB below the carrier) whereas
third-order harmonics are typically only 10
dBc. FCC regulations require all HF RF-
amplifier harmonic output power to be at
least 40 dBc at power levels between 50 to
500 W. To meet this requirement, it is com-
mon practice for HF amplifiers to use low-
pass filters. Separate low-pass filters are
needed for the 160, 80, 40 and 30 meter
bands. The 20 and 17 meter bands can share
the same low-pass filter. So, too, the 15, 12
and 10 meter bands can share acommon low-
pass filter; see Figure 3.

Switching among the six filters can be a
messy wiring problem, especially on the
higher-frequency bands where lead lengths
should be kept short for optimum perfor-
mance. This problem is solved by mounting
all six low-pass filters on a PC board. A
two-pole, six-position rotary switch (S1)
mounted directly on the same PC board man-
ages all filter interconnections. One pole of
S1 connects the amplifier output to one of the
six filter inputs, while S1°s other pole simul-

taneously connects the corresponding filter’s
output to the TR relay, K1. Only two coaxial-
cable connections are required between the RF
amplifier and the low-pass filter board.

Next Month

In Part 2, I’ll wrap up with amplifier con-
struction and adjustment, and discuss the
amplifier’s overall performance. See you then!

Notes

'Doug DeMaw, W1FB, “Power-FET Switches as
RF Amplifiers,” QST, Apr 1989, pp 30-33. See
also Feedback, QST, May 1989, p 51.

2Wes Hayward, W7ZOIl, and Jeff Damm,
WA7MLH, “Stable HEXFET RF Power Amplifi-
ers,” Technical Correspondence, QST, Nov
1989, pp 38-40; also see Feedback, QST, Mar
1990, p 41.

3Jim Wyckoff, AA3X, “1 Watt In, 30 Watts Out
with Power MOSFETSs at 80 Meters,” Hints and
Kinks, QST, Jan 1993, pp 50-51.

4Doug DeMaw, W1FB, “Go Class B or C with Power
MOSFETSs,” QST, March 1983, pp 25-29.

5Doug DeMaw, W1FB, “An Experimental VMOS
Transmitter”, QST, May 1979, pp 18-22.

SWes Hayward, W7ZOlI, “A VMOS FET Transmit-
terfor 10-Meter CW,” QST, May 1979, pp 27-30.

7Ed Oxner, ex-W9PRZ (SK), “Build a Broadband
Ultralinear VMOS Amplifier,” QST, May 1979,
pp 23-26.

8Gary Breed, K9AY, “An Easy-to-Build 25-Watt
MF/HF Amplifier,” QST, Feb 1994, pp 31-34.

9Parts for this project are available in five modular
kits. The following three kits are available from
Mouser Electronics (Mouser Electronics, 958 N
Main St, Mansfield, TX 76063; tel 800-346-6873,
817-483-4422, fax 817-483-0931; sales@
mouser.com; http://www.mouser.com): Am-
plifier components (Mouser P/N 371-HFAMP1)
consisting of the amplifier PC board and all PC-
board-mounted components (except for the fer-
rite cores). Price: $35, plus shipping. Amplifier
hardware kit (Mouser P/N 371-HFAMP2) con-
sisting of the aluminum enclosure, two UHF con-
nectors, two TO-220 mounting kits, AAVID heat
sink and one container of heat sink compound.
Price: $30 plus shipping. Low-pass filter kit
(Mouser P/N 371-HFAMP3) consisting of the
low-pass filter PC board, rotary switch and all
PC-board-mounted capacitors (inductor cores
are notincluded). Price: $35, plus shipping. Part-
placement diagrams accompany the PC boards.

PC boards only are available from Mouser
Electronics: HF amplifier board (#371-AMPPWB-
2); filter PC board (#371-LPPWB-2). Price $15
each, plus shipping.

The following two kits are available from
Amidon Inc (Amidon, Inc, 240 Briggs Ave,
Costa Mesa, CA 92626; tel 1-800-898-1883,
714-850-4660, fax 714-850-1163): Amplifier
ferrite kit (Amidon P/N HFAFC) containing the
ferrite cores, balun core and magnetand Teflon
wire to wind the transformers for the HF ampli-
fier. Price: $3.50 plus shipping. Low-pass filter
cores kit (Amidon P/N HFFLT) containing all
iron cores and wire for the low-pass filters.
Price: $4.50 plus ship.

0See Motorola Application Reports Q1/95,
HB215, Application Report AR346.

Thermal runaway is a condition that occurs
with bipolar transistors because bipolar tran-
sistors conduct more as temperature in-
creases, the increased conduction causes an
increase in temperature, which further in-
creases conduction, etc. The cycle repeats
until the bipolar transistor overheats and is
permanently damaged.

Mike Kossor, WA2EBY, was firstlicensed in 1975.
He earned his MSEE degree in 1987 from Stevens
Institute of Technology in Hoboken, New Jersey.
Mike has been employed by Lucent Technologies
for 15 years, where he designs high-linearity RF
amplifiers for PCS and cellular base stations. You
can reach Mike at 244 N 17th St, Kenilworth, NJ
07033; mkossor @lucent.com.
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By Rick Campbell, KK7B

A Binaural I-Q) Receiver

BINAURAL

c O ©®

PHONES ~ MONO

built this little receiver to illustrate
an idea that I’ve been exploring for a
number of years. It replaces the
narrow filters and inteference-fight-
ing hardware and software of a conventional
radio with a wide-open binaural I-Q detec-
tor. If you liken a conventional receiver to a
high-powered telescope, this receiver is a
pair of bright, wide-field binoculars. The
receiver’s classic junk-box-available-parts
construction approach achieves better RF
integrity than that of commercial ham gear. A
PC board and parts kit is available for those
who prefer to duplicate a proven design.!
My goal was a project that could be con-
structed in one weekend. With two working
parents and three teenagers in the house, that
“one weekend” wound up being spread over
a period of about two months! Nevertheless,
the total construction time was only 17 hours.
There are a number of toroids to wind, and
performance was not compromised to sim-
plify construction or reduce parts count.

"Notes appear on page 48.

00
Splitter

DSP Receiver

Figure 1—Simplified block diagram of a
receiver using a DSP detector; see text.
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A receiver

with presence...
to fully appreciate
this receiver,
you've got to

i hear it!

RLC 1010 97

Binaural I-Q Reception

Modern receivers use a combination of
band-pass filters and digital signal process-
ing (DSP) to select a single signal that is then
amplified and sent to the speaker or head-
phones. When DSP is used, the detector often
takes the form shown in Figure 1. The incom-
ing signal is split into two paths, then mixed
with a pair of local oscillators (LOs) with a
relative 90° phase shift. This results in two
baseband signals: an in-phase, or I signal,
and a quadrature, or Q signal. Each of the
two baseband signals contains all of the in-
formation in the upper and lower sidebands.
The baseband pair also contains all of the in-
formation needed to determine whether a sig-
nal is on the upper or lower sideband before
multiplication. An analog signal processor
consisting of a pair of audio phase-shift net-
works and a summer could be used to reject
one sideband. In a DSP receiver, the I and Q
baseband signals are digitized and the result-
ing sets of numbers are phase-shifted and
added.

The human brain is a good processor for
information presented in pairs. We have two
eyes and two ears. Generally speaking, we
prefer to observe with both eyes open, and
listen with both ears. This gives us depth of
field and three-dimensional hearing that al-
lows us to sort out the environment around
us. The ear-brain combination can be used to
process the output of the I-Q detectors as
shown in Figure 2.

The sound of CW signals on a binaural
I-Q receiver is like listening to a stereo re-
cording made with two identical microphones
spaced about six inches apart. The same in-
formation is present on each channel, but the
relative phase provides a stereo effect that is
perceived as three-dimensional space. Sig-
nals on different sidebands—and at different
frequencies—appear to originate at different
points in space. Because SSB signals are

composed of many audio frequencies, they
sound a little spread in the perceived three-
dimensional sound space. This spreading also
occurs with most sounds encountered in na-
ture and is pleasant to hear.

To keep the receiver as simple as possible,
a single-band direct-conversion (D-C) ap-
proachis used. A crystal-controlled converter
can be added for operation on other bands,
changing the receiver to a single-conversion
superhet. Alternatively, the binaural I-Q de-
tector can be used in a conventional superhet,
with a tunable first converter and fixed-fre-
quency BFO. If proper receiver design rules
are followed, there is no advantage to either
design.

The Receiver Proper

Figures 3, 4 and 5 show the complete
schematic of the receiver. In Figure 3, signals
from the antenna are connected directly to a
1 kQ GAIN pot on the front panel. J1, a BNC
antenna connector, is used in keeping with
my “VHF construction techniques” theme.
Adjusting the gain before splitting the signal
path avoids the need for a two-gang volume
control, and eliminates having to use sepa-
rate RF and AF-gain adjustments. This vol-
ume-control arrangement leaves the “stereo
background noise” constant and varies the
signal-to-noise ratio. The overall gain is se-
lected so that the volume is all the way up
when the band is quiet. Resistor values R9
and R31 may be changed to modify the over-
all gain if required. After the volume control,
the signal is split with a Wilkinson divider
and connected to two SBL-1 diode-ring mix-
ers. (The TUF-1 is a better mixer choice, but
IThad more SBL-1s in my junk box.) The VFO
signal is fed to the two mixers through a quad-
rature hybrid, described by Reed Fisher.? All

00
Splitter

90° Splitter

| - Q Binaural Receiver

Figure 2—Block diagram of an I-Q
binaural receiver that allows the ear-brain
combination to process the detector
output resulting in stereo-like reception.



Except as indicated, decimal
values of capacitance are

in microfarads ( uF); others
are in picofarads ( pF);
resistances are in ohms;

k=1,000.
@ = Phasing
Pin numbers in parentheses

are for TUF -1.

D7 to Fig 4
AF|
330

u3
1]3.4.2) -

seL-1 L
(TUF-1) |8,(4)

C47
2,5,6,7,(3)

to Fig 4
AFQ

U4 | [3,4,(2)

SBL-1 L

L8 C50
—~—v—v—~ 0.001

LO IN
to Fig &

(TUF-1) |8,(4)

Figure 3—Front end and | and Q demodulators of the Binaural Weekender receiver. Unless otherwise specified, resistors are /s W,

5% tolerance carbon-composition or film units. Equivalent parts can be substituted. Pin connections for the SBL-1 and TUF-1 mixers at
U3 and U4 are shown; the TUF-1 pin numbers are in parentheses. A kit is available (see Note 1). Parts are available from several
distributors including Digi-Key Corp, 701 Brooks Ave S, Thief River Falls, MN 56701-0677; tel 800-344-4539, 218-681-6674,

fax 218-681-3380; http://www.digikey.com; Mouser Electronics, 958 N Main St, Mansfield, TX 76063; tel 800-346-6873,
817-483-4422, fax 817-483-0931; sales@mouser.com; http:// www.mouser.com and Newark Electronics, 4801 N Ravenswood Ave,
Chicago, IL 06040-4496; tel 800-463-9275, 312-784-5100, fax 312-907-5217; http://www.newark.com.

C43—470 pF disc ceramic

C44, C49—0.001 uF metal polyester

C45, C46—330 pF disc ceramic

C47, C48—220 pF disc ceramic
C50—0.001 puF feed-through capacitor
J1—Chassis-mount female BNC connector

of the circuitry under the chassis is broad-
band, and there are no tuning adjustments.
The audio-amplifier design of Figure 4
is derived from that used in the R1 High-
Performance Direct-Conversion Receiver,?
with appropriate simplifications. The R1
high-power audio output is not needed to
drive headphones, the low-pass filter is
eliminated, and the diplexer has fewer com-
ponents. Distortion performance is not com-
promised—well over 60 dB of in-band two-
tone dynamic range is available. The original
article, and the additional notes in Technical
Correspondence for February 1996,* de-
scribe the audio-amplifier chain in detail.

The VFO

Figure 5 is the schematic of the receiver’s
VFO, a JFET Hartley oscillator with a JFET
buffer amplifier. Components for the VFO
tuned circuit are chosen for linear tuning from
7.0 to 7.3 MHz with the available junk-box
variable capacitor. Setting up the VFO is best
done with a frequency counter, receiver and
oscilloscope. The frequency counter makes it
easy to select the parallel NPO capacitors and
squeezing and spreading the wire turns on L1
achieves the desired tuning range. After the
tuning range is set, listen to the VFO signal
with a receiver to make sure the VFO tunes
smoothly and has a good note. Interrupt the
power to hear its start-up chirp. The signal
may sound ratty with the frequency counter
on, so turn it off. The VFO is one area where
craftsmanship pays off. Solid construction, a
self-aligning variable-capacitor mounting,
complete RF and air shielding and good ca-
pacitor bearings all contribute to a receiver

L5—1.6 uH, 24 turns #28 enameled wire
on T-30-6 powdered-iron core

L6, L7—1.3 uH, 21 turns #28 enameled
wire on T-30-6 powdered-iron core

L8—350 nH, 11 turns #28 enameled wire
on T-30-6 powdered-iron core

that is a joy to tune.

Both connections to the VFO compart-
ment are made with feed-through capacitors.
The power supply connection is self-explana-
tory, but passing RF through a feed-through
capacitor (at LO Out) may seem a bit unusual.
Electrically, the capacitor is one element of a
low-pass pi network. Using feed-through ca-

“Once my ears got used to
the effect, they had to
drag me away from this
radio. This is one | gotta
have!”—Ed Hare, W1RFI,
ARRL Lab Supervisor

pacitors keeps local VHF signals (high-pow-
ered FM broadcast and TV signals near my
location) out of the VFO compartment. A
second pi network feeds the VFO signal to
the detector circuit below the chassis. The
use of VHF construction techniques in a 40
meter receiver may seem like overkill, but
the present KK7B location is line-of-sight to
broadcast towers serving the Portland area.
Using commercial HF gear with conventional
bypassing under these circumstances pro-
vided disappointing results.

The accompanying photographs show the
prototype receiver. Receiver controls are
simple and intuitive. The ear-brain adjusts so

R45—1 kQ panel-mount pot

T1—17 bifilar turns #28 enameled wire on
T-30-6 powdered-iron core

U3, U4—Mini-Circuits SBL-1 or TUF-1
mixer

naturally to binaural listening that I added a
BINAURAL/MONO switch to provide a quick
reminder of how signals sound on a conven-
tional receiver. The switch acts much like the
STEREO-MONO switch on an FM broadcast
receiver—given the choice, it always ends up
in the STEREO position on my receiver!

I used Koss SG-65 headphones because
they have some useful features. First, at $32,
they are inexpensive. Second, they have rela-
tively high-impedance drivers, (90 Q) so they
can be driven at reasonable volume directly
from an op amp. Finally, they make an at-
tempt at low distortion. Other headphones in
the same price bracket are acceptable, but
some have much lower impedance and won’t
provide a very loud audio signal using the
component values given in the schematic.
Those $2.95 bubble-packed, throw-away
headphones are not a good choice! Audio-
phile headphones are fine, but don’t really
belong on an experi-menter’s bench. A stray
clip-lead brushing across the wrong wire in
the circuit can instantly burn out a driver and
seriously ruin your day.

Building a Binaural Weekender

A few construction details are generally
important, while others were determined by
the components that happened to be in my
junk box. The big reduction drive is delight-
ful to use, but doesn’t contribute to electrical
performance. I purchased it at a radio flea
market. The steel chassis provides a signifi-
cant reduction in magnetic hum pickup,
something that can be a problem if the re-
ceiver is operated near a power transformer.
(Steel chassis are available from parts houses
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Figure 4—The receiver’s audio-amplifier
design is derived from one used in the
R1 High-Performance Direct-Conversion
Receiver (see Note 3), with appropriate
simplifications.

C1, C15, C18, C21, C35, C38—220 pF
disc ceramic

C2, C9, C10, C22, C29, C30—1 uF
metal polyester (Panasonic ECQ-E(F)
series)

C3, C23—1.5 uF metal polyester
(Panasonic ECQ-E(F) series)

C4, C24—6.8 uF, 16 V electrolytic
(Panasonic KA series)

C5, C19, C25, C39—33 uF, 16 V
electrolytic (Panasonic KA series)

Ce6, C7, C8, C16, C26, C28, C27, C36—
10 uF, 16 V electrolytic (Panasonic
KA series)

C11, C12, C31, C32—100 uF, 16 V
electrolytic (Panasonic KA series)

C13, C14, C17, C20, C33, C34, C37,
C40—0.1 uF metal polyester
(Panasonic V series)

C41, C42, C50—0.001 pF feed-through
capacitor

J2—1/s-inch stereo phone jack

L1, L3—3.9 mH Toko 10RB shielded
inductor

L2, L4—120 mH Toko 10RB shielded
inductor

Q1-Q6—2N3904

RFC1, RFC2—10 turns #28 enameled
wire on Amidon ferrite bead FB 43-
2401 (six-hole bead shown in photos)

S1, S2—SPST toggle switch

U1, U2—NE5532 dual low-noise high-
output op amp

What Do You Hear?

Even the earliest solid-state direct-conversion (D-C) receivers had a presence or
clarity thatis rarely duplicated in more elaborate receivers. Many of us remember the
first time we heard this crispness in a “homebrewed” D-C receiver. As we try to
“enhance” our rigs through the addition of IF filters and other “features,” we still hope
that the result will be as clean as that first D-C receiver.

This binaural D-C receiver is such an experience—but even better. The binaural
processing supplies the ears with additional information without compromising what
was already there, enhancing the presence.

As you tune through a CW signal on a quiet band (best done with your eyes closed
while sitting in a solid chair), a centered signal enters, but moves to the left back-
ground, undergoes circular motions at the back of your head as you tune through zero
beat, repeats the previous gyrations on the right side, fades to the right background,
and finally drops away in the center. Multiple signals within the receiver passband are
distributed throughout this perceived space. With training, concentration on one signal
allows it to be copied among the many. An SSB signal seems to occupy parts of the
space, left and right, with clarity when properly tuned, leaving others vacant. Static
crashes and white noise appear distributed throughout the entire space without well
defined position. Receiver noise, although present, has no perceived position.

It's vital that this receiver include a front-panel switch to shift between binaural
and monaural output. Although useful during the learning process, it becomes indis-
pensable for the demonstrations that you will want to do. | used the switch to set up
my son, Roger, KA7EXM, for the experience. We entered the shack and | handed him
the headphones. He put one phone to just one ear, but | told him that he had to use
both, that it would not work with just one. He put the phones on his head, casually
tuned the receiver through the 40-meter CW band, removed the phones and com-
mented, “Well, it sounds just like a direct-conversion receiver: A good one, but still
just a direct-conversion receiver.” | smiled and asked him to put the headphones on
again. As | flipped the switch to the binaural position his hand reached out, seeking
the support of the workbench. His facial expression became more serious. He eased
into the chair and began tuning the receiver, very slowly at first. After a minute he
took the headphones off, but remained speechless for a while—an unusual condition
for Roger. Finally, he commented, “Wow! The appliance guys have never heard
that!”

A builder of the Binaural Weekender should prepare for some truly unusual ex-
periences.—Wes Hayward, W7ZOI

that cater to audio experimenters.) The VFO
mounting and mushroom-can shield are a
simple way to eliminate mechanical back-
lash, keep radiated VFO energy off the an-
tenna, prevent hand capacitance from shift-
ing the tuning, and reduce VFO drift caused
by air currents.

Experienced builders can duplicate this
receiver simply using the schematic and con-
struction techniques shown in the accompa-
nying photographs. Unlike a phasing re-
ceiver, there is no need to precisely duplicate
the exact amplitudes and phases between the

two channels. The ear-brain combination is
the ultimate adaptive processor, and it
quickly learns to focus on a desired signal
and ignore interference. Small errors in phase
and amplitude balance are heard as slight
shifts in a signal’s position. Standard-toler-
ance components may be used throughout. A
kit version is also available (see Note 1).
One note about the kit version: A very
good VFO can be built on an open PC board
if the variable oscillator is not running on the
desired output frequency. The Kanga kit VFO
runs at one-half the desired RF frequency,

and is followed by a balanced frequency dou-
bler and driver amplifier.

Other Experiments

My earliest experiments with binaural
detectors feeding stereo audio amplifiers
were done in 1979, using two antennas. The
technique works very well, but requires two
antennas either physically spaced some dis-
tance apart, or of different polarization. Lis-
tening to OSCAR 13 on a binaural receiver
with cross-polarized Yagis was an unsettling
experience. The need for two antennas is a

Close-up of the VFO. The simple VFO used in the prototype works exceptionally well, but must be completely shielded for good D-C
receiver performance. An empty mushroom can lives again as a VFO shield.
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| Figure 5—The prototype binaural receiver’s RFC3 0.001 uF C53—30 pF air-dielectric
| VFO. The LO output is +10 dBm. This simple | +12v variable
VFO works exceptionally well, but must be - ;
| completely shielded for good D-C receiver ° | Csctracri?c 4.7 pF NPO disc
| performance. A receiver with an open PC- | C56. C57. C59. C61—0.1 uF
board VFO will work better if the variable ; ’ N W
| ; . . ! 110 | metal polyester (Panasonic
oscillator is not running on the received fre- 9 cse3 v )
| - i c59 0.001 uF series) _
quency. As noted elsewhere, the kit version “F|'y Lo out
| of th . diff t VFO - C57—10 pF NPO disc
of the receiver uses a differen . 00’1 F /,|7; [Tto Fig 3~ ceramic
| o | C60—0.001 pF metal
| o 48 CB07< 0.001 uF | polyester
| /J; C62, C63—0.001 uF feed-
| _ _ Cff Cfs PY : through capacitor
Al 7 D1—1N4148
| c51l‘$gF 47pF 4.7 pF | L9—1.5 uH, 22 turns #22
| NPO  NPO | enameled wire on T-37-6
| powdered-iron core; tap 5
| ® = Phasing | turns from ground end.
30pF | L10—350 nH, 11 turns #28
| O e, | on T-30-6 powdered-iron
| | core
| 1 150pF Q7, Q8—J310 (U310 used in
c52 PO | prototype)
| | RFC3—10 turns #28
| | enameled wire on Amidon
| |
| |
| |
| |

— C51, C52—150 pF, NPO

ferrite bead FB 43-2401
(six-hole bead used in
prototype)

T2—10 trifilar turns #28
enameled wire on Amidon
ferrite bead FB 43-2401
(six-hole bead used in
prototype)

liability—these days, most of us struggle to
put up one. A number of experiments have
also been done with binaural independent
sideband (ISB) reception. These are pro-
foundly interesting for AM broadcast recep-
tion, and could be used for amateur AM or
DSB reception using a Costas Loop for car-
rier recovery. Binaural ISB detection of
shortwave AM broadcasting can be analyzed
as a form of spread spectrum with the ear-
brain serving the despreading function, or as
a form of frequency diversity, with the ear-
brain as an optimal combiner.

The binaural techniques described here
are analogous to binocular vision: They
present the same information to each ear, but
from a slightly different angle. This provides
a very natural sound environment that the
brain interprets as three-dimensional space.
There are other “binaural” techniques that
involve the use of different filter responses
for the right and left ears. My experiments
with different filter responses for the left and
right ears have not been particularly interest-
ing, and I have not pursued them.

Summary

This little receiver is a joy to tune around
the band. It is a serious listening receiver,
and allows digging for weak signals in a
whole new way. Digging for weak signals in
a three-dimensional sound field is some-
times referred to as the “cocktail party ef-
fect.” It is difficult to quantify the perfor-
mance of a binaural receiver, because the
final signal processing occurs in the brain
of the listener—you. The experimental lit-
erature of psycho-acoustics suggests that the
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ear-brain combination provides a signal-to-
noise advantage of approximately 3 dB
when listening to speech or a single tone in
the presence of uncorrelated binaural noise.
The amount of additional noise in the oppo-
site sideband is also 3 dB, so it appears that
the binaural I-Q detector breaks even. In
some applications, such as UHF weak-
signal work, the binaural I-Q detector may
have an advantage, as it permits listening to
a larger slice of the band without a noise
penalty. In other situations, such as CW
sweepstakes, the “cocktail party” may get
entirely out of hand. Binoculars and tele-
scopes both have their place.

Notes

1The complete kit version, available from Kanga
US, uses a different VFO circuit than the one
shown here. The kit VFO runs at one-half the
desired output frequency, and is followed by a
balanced frequency doubler and driver ampli-
fier. Price: Receiver and VFO PC boards with
all board-mounted components, $115 plus
shipping. Contact Kanga US, Bill Kelsey,
N8ET, 3521 Spring Lake Dr, Findlay, OH
45840; tel 419-423-4604; kanga@bright.net;
http://www.bright.net/~kanga/.

Steel chassis such as the Hammond 1441-
12 (2x7x5 inches [HWD]) with 1431-12 bottom
plate and the Hammond 1441-14 (2x9x5
inches [HWD]) with 143-14 bottom plate are
suitable enclosures. These chassis and bot-
tom plates are not available in single quantities
directly from Hammond, but are available from
Allied Electronics, 7410 Pebble Dr, Fort Worth,
TX 76118; tel 800-433-5700, http://www.
allied.avnet.com; and Newark Electronics,
4801 N Ravenswood Ave, Chicago, IL 06040-
4496; tel 800-463-9275, 312-784-5100, fax
312-907-5217; http://www.newark.com.

2Reed Fisher, W2CQH, “Twisted-Wire Quadra-
ture Hybrid Directional Couplers,” QST, Jan
1978, pp 21-23. See also IEEE Transactions

MTT, Vol MTT-21, No. 5, May 1973, pp
355-357.

SRick Campbell, KK7B, “High-Performance Di-
rect-Conversion Receivers,” QST, Aug 1992,
pp 19-28.

4Rick Campbell, KK7B, “High-Performance,
Single-Signal Direct-Conversion Receivers,”
QST, Jan 1993, pp 32-40. See also Feedback,
QST, Apr 1993, p 75.
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By Steve Hageman

PIC Developmen

on a Shoestring

Are you itching to develop PIC-based
projects yourself? Here are some
ideas on how to go about it.

mbedded microprocessor devel-

opment can seem to be an ex-

pensive task, requiring lots of

specialized equipment that is
beyond the means of most amateurs. Al-
though developing projects using PIC! mi-
croprocessors can be expensive, it doesn’t
have to be. PIC development can be done with
just a handful of parts: an EPROM eraser,
some kind of programming language and a
low-cost PIC programmer.? That’s an exact
list of the equipment that I use. I don’t have
access to specialized professional equip-
ment, but I do develop many useful projects
with PICs.>*

Why Pick PICs?

PICs are an enabling technology. All
those logic, control, communication and dis-
play functions that our projects need can be
packed into a single chip—a chip that can be
reconfigured at your pleasure! Similarly, we
can add features to our projects that make
them even more professional and easier to
operate.

The simplest, popular PICs are contained
in a single 18-pin package, have 13 I/O pins
and need only an external clock for opera-
tion. For usefulness, the PIC is truly the *90s
version of the venerable 555 timer!

Most of the PICs you likely will be
using are flash EEPROM or windowed
EPROMs. This means that they can be pro-
grammed over and over again. In fact, the
legs on my frequently used PICs break off
long before the write/erase cycle limit of the
PICis everreached! In higher-volume com-
mercial applications, PICs are available at
lower cost in a one-time programmable
(OTP) version. The OTP version allows
the code to be burned into the PIC once. Ob-
viously, this “cheaper” device wouldn’t be
cheaper to use when you’re developing
new code, but when the code is stable, a

"Notes appear on page 51.

commercial manufacturer may choose to
use OTP versions to reduce cost.

Basic PIC Uses

I break PIC applications up into two over-
lapping categories:

» Stand-alone applications such as CW
keyers, ID modules, etc. These PIC appli-
cations use the device as a programmable
logic array (PLA). That is, the program
you write for the PIC can take the place of
hundreds of discrete logic gates. Such
projects usually stand by themselves and
have simple user interfaces that may in-
clude an LCD (see the sidebar “Simple
Project Displays”) and some user-interac-
tion switches. My 2-meter PC-controllable
FM receiver (see Note 4) is an example of
this type of application.

* The other application category involves
using the PIC as a PC interface. Because
the PIC can communicate easily using
RS-232 connections, you can use a PIC as
a sophisticated “programmable UART.”
This follows the electronics industry trend
toward virtual instruments (VI), that is,
electronic equipment that does not have a
physical front panel, but a communica-
tions interface to a computer that pro-
cesses the instrument’s data and displays
the instrument’s virtual front-panel con-
trols. My Personal Network Analyzer (see
Note 3) is one example of such a project.’

The two PIC-usage categories may over-
lap, as they do in my 2-meter receiver. That
project uses a PIC to operate a user interface,
including an LCD, knobs and switches. When
it detects the presence of an RS-232 connec-
tion, it operates like a virtual radio with a PC
controlling the receiver.

PC Control of a Virtual Instrument
The key to operating a virtual instrument

is the program running on the PC. MS-DOS is

a simple environment in which to operate,

Ready for another programming
assignment! My shoestring development
station includes a Microchip programmer,
an EPROM eraser and, of course, a PC.

but the availability of DOS-based develop-
ment tools is nonexistent now, except for
shareware. This leaves Windows—and the
tools here are quite good. Microsoft’s Visual
Basic is a very reliable and useful develop-
ment tool. You may be able to find someone’s
old copy of Visual Basic 3 for Windows 3.1 or
95 development. Or, if you want to start with
the latest 32-bit versions, use Visual Basic 5
or 6 for Windows 95/98 programming.

Because each PC-based language uses its
own way of controlling the serial port, it’s
impractical to list them all here. But, the se-
rial port is a commonly supported communi-
cation method under DOS and Windows, so
it’s a part of all these languages. Check the
language manuals and help files for more
specific information.

For an example of the PIC code that
controls a virtual instrument via RS-232, visit
my Web page describing the Personal Net-
work Analyzer project and download the
PIC source code.

Which PICs to Use?

Atfirst, you seem to be faced with a bewil-
dering array of PICs from which to choose.
Your choice of which PICs to use may well
start with the language you’ll be using and/or
what your programmer can support. I use four
devices for all of my fun projects: the mid-
range 16C6x, 16F84 and 16C7x; this keeps
costs down and ensures I will always have
devices available when I need them. Here are
the reasons I chose these devices:

16F84—A low cost 18-pin device with
moderate memory size (1 kB). This device
is used for basic control applications that
won’t be large, need analog input (ie, an
ADC) or use a lot of I/O pins (My Web site®
shows several robots that my kids and I have
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Figure 1—My universal RS-232 debugging cable simply clips to the circuit I'm testing.
Three leads are all that is required to get bidirectional communication from a PIC

breadboard to any PC terminal program.

built with this device). This is the most
popular hobbyist PIC of all time (an older
device was called the 16C84). This device
uses flash memory and does not need to be
erased in an EPROM eraser before it can be
reprogrammed.

16C71—Like the 16F84, but it also has a
built-in four-channel, 8-bit ADC. This device
is used where I need to get analog signals into
the PIC for control applications (such as the
Personal Network Analyzer; see Note 3). The
newest replacement to this device is the
16C711.

16C63—This device is in a 28-pin pack-
age, contains one five-bit I/O port and two
8-bit I/0 ports. The device also has a hard-
ware UART and 4 kB of memory. I use this
device where I need the execution speed of
the built in UART, the extra ports or the 4 kB
of memory for large, complicated projects.

16C73—Like the 16C63, but also has a
built-in, four-channel, ADC like the 16C71.1
use this device in all the applications a 16C63
would be used for, but also need an ADC.

With just these four devices, I can keep
my investment low and put together nearly
any project I likely have the time for! To pro-
gram these PICs, I use a Microchip PicStart
programmer.’ It’s a bit on the expensive side,
but it can program all of the currently avail-
able PICs.

How to Program a PIC
Programming a PIC is no harder than writ-

ing a small program for a PC; the exact se-
quence of steps is different, but it’s not diffi-
cult to learn. If you want to program in as-
sembly language, the tools are free from
Microchip.® Programming in higher-level
languages such as BASIC and C can be ac-
complished using low-cost (under $100)
tools.” !0 These higher-level language tools
are usually referred to as compilers because
they take the high-level statements and com-
pile them into processor-specific machine
language. I program my projects in C, a high-
level language that keeps the code close to
the hardware. This is the perfect language to
use to talk to a PIC because controlling hard-
ware is the whole idea. However, BASIC is
also a viable language to use for amateur
projects.

Once a program is written (in whatever
language you have chosen), the assembler
or compiler generates a binary image of the
target PIC’s memory. This image file is usu-
ally called a hex file, because itis in a format
called the Intel hex 8 format. You don’t need
to know the technical details of this format
for successful application of the PIC.
Microchip’s tools produce this format, so
most of the low-cost programmers available
support it as do the compiler manufacturers,
and it’s become the de-facto standard for
PICs. All you really need to know is how to
load the image file into your programmer
and download it to your PIC, usually a
simple task.

(Data to PIC) o s D

Mini - Clips
for Fast Connection

Pz )

RX to PC
DB9 Female
Connection to PC 5 GND
RS -232 Port 2 IX to PC

to Target PIC

(Data to PC) ) s DY

Figure 2—This simple adapter cable allows easy debugging of PIC applications with any
PC-based terminal program. Employing clip leads makes it easy to do on-the-spot
debugging and probing of the inner workings of your PIC programs. You will want to

make one of these early on, because you won’t feel like making it when you really need it!
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Debugging an Application

Debugging is where the fun starts—and
stops, sometimes! The need for debugging can
arise for two basic reasons: Because the pro-
gram doesn’t appear to work as you planned,
or because you think up features to add as
you’re writing the programs. Professionals
may debug with expensive in-circuit emula-
tors (ICE systems) that allow stepping
through the code line by line while connected
to the target hardware. Although this is the
most effective way to see how the program
actually works from a time standpoint, its cost
isusually beyond the means of most amateurs.

Debugging Tip 1

T use a slightly less time-effective debug-
ging method than ICE, butit’s alot friendlier
to your pocketbook! Most applications are
best built in stages. Each stage adds a func-
tion, and I fully test that function before add-
ing the next one. This way, the potential prob-
lem areas are kept small. If the program stops
working after a new stage is added, then I
know to look at the new stage first! Some-
times problems can be found by observing
the action of the hardware and looking at the
source code again. More often than not,
you’ll spot an obvious error and be able to
correct it.

In fact, the programs for my 2-meter re-
ceiver project are built exactly this way. In
past projects, I have used LCDs, so I reused
this already-tested code to display program
output when testing the other hardware code
(described later). I had also used the PIC’s
built-in ADC and RS-232 UART, so these
controlling subroutines were reused.  had not
used an interrupt-driven rotary encoder be-
fore with a PIC, so I wrote some simple pro-
grams to experiment with how to best do this.
Ievenused a 16C84 processor for this devel-
opment because I had a breadboard already
built up and wanted to reuse that also. When
I had the encoder working correctly, I added
the switch inputs and worked on debouncing
routines and getting the RC networks con-
nected to these switches properly.

When all the lower-level hardware-con-
trol routines were built and tested, I started
building the final application safe in the
knowledge that when my program said “read
a debounced switch,” if the program didn’t
work, I knew it was the main program’s logic
and not the previously written and tested sub-
routines. This is, in fact, my first approach to
developing PIC applications: Work on the
hardware-control stuff in small increments.
It saves time in the long run.

Debugging Tip 2

My second approach to debugging on a
shoestring is simply to keep five or more PICs
in an EPROM eraser at all times. Doing so
allows me to execute almost instantaneous
write, compile, program, test cycles. Many
times during development,  may work with a
piece of code for only a few minutes before I
decide it needs improvement. Sometimes, it
just doesn’t run at all! Being able to immedi-
ately get another blank PIC into the pro-



grammer’s socket keeps the development
cycle short and productive (much like it is
on a PC). This also saves time in the long run
at the minor expense of having a few extra
PICs lying around.

Debugging Tip 3

My third and last debugging tip is to use
an RS-232 link to a PC during development,
to show what is happening inside the PIC
during program execution. In the early stages
of development, I usually use the LCD (if the
project has one) to show what is happening in
the program. I write to the display much like
you would use PRINT statements in BASIC
to print the values of internal variables, or
just to print out where the program is while
it’s running.

As I get farther along in writing the
software, I'll likely have the LCD tied into the
main program, so it’s not convenient to use
the LCD for debugging any more. At that
point, I switch to using an RS-232 link to a
PC. All of the better programming languages
have built-in RS-232 serial commands that
can be used on PICs with or without UARTS.
My compiler recognizes nonUART devices
and automatically adds software routines that
perform the RS-232 input and output. These
routines may take up a little of your code
space, but they really help debugging.

In its simplest form, an RS-232 link only
uses one PIC pin. The C compiler I use can
configure any I/O pin for RS-232 1/O, and
there is usually one pin available for debug-
ging purposes. The PIC’s RS-232 pin is con-
nected to the PC’s RS-232 receive pin, a
ground wire is added to connect the PC’s
ground to the PIC’s and off we go! (See Fig-
ure 2). Using any terminal program (Windows
or DOS, configured for the right number of
bits and data rate), the data from the PIC can
be viewed as the program executes. If you
need to pause the program at various points,
you can add an RS-232 input to another of the
PIC’s pins and use it to have the PIC wait
until it receives a character from the terminal
program.!!

Using RS-232 for debugging really rein-
forces Debugging Tip 2. That is, you will
probably be making rapid changes to the pro-
gram as you move debugging PRINT state-
ments around, and you want to keep your ef-
ficiency high. You won’t want to wait while
another PIC is erased before trying the next
experiment. So, keep plenty of PICs roasting
in the EPROM eraser at all times! I'm not
suggesting that you keep hacking code until
it seems to work! Even the most experienced
professionals learn by doing. I’m saying that
while “learning more by doing more,” you
keep your debugging efficiency high.

For your next project, you can probably
reuse much of the code that you developed
for previous projects and speed your devel-
opment time even more. As I mentioned ear-
lier, that’s how I develop many of the pieces
for my projects.

Notes

"Microchip Technology Inc, 2355 W Chandler
Blvd, Chandler, AZ 85224-6199; tel 602-786-

Simple Project Displays

You may notice many articles nowa-
daysthatinclude LCDs. Available from
many manufacturers, LCDs are really
complete display subsystems.” They
are commonly programmed in four-bit
nibbles and can display the full upper-
and lowercase ASCII character set.

Different display models are avail-
able ranging from 16 character and
one line to 40 characters and four
lines. LCD costs start at under $20.
The displays are 14 pin devices, with
11 pins to deal with when program-
ming. LCDs have an 8-bit mode and a
4-bit mode. In 4-bit mode, you only
need four data lines and two control
lines to completely control the display;
see the accompanying figure. Using
the four-bit mode saves on 1/O pins,
which with a PIC, is usually important
(see Figure A).

Although it is relatively easy to pro-
gram these displays, it can be made
even easier by buying one of the many
add-on serial adapters.t These serial
adapters allow the display to be ac-
cessed with serial bit streams from a
single PIC pin. Interestingly enough,
these serial adapters are themselves
usually built with PIC microprocessors!

Using one of these displays boils
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Figure A—By using an LCD’s four-bit
nibble mode, the number of 1/0 pins
required for operation are reduced to
SiX.

Figure B—These simple-to-use
character-based displays really give
a professional appearance to our
projects. They can be programmed
serially themselves, or connected
directly to a PIC through six I/O pins.

down to three simple functions:

* Initialize the display; this clears the
entire display.

* Set the line (ie, the first, second, etc)
to write to. This also sets the cursor
to the beginning of the line.

* Write text to the display. You can write
single characters or entire strings to
the display. The display itself takes
care of positioning each character.

Translatedinto Ccode, these state-

ments look like this:
init_lcd();

/I Initialize and clear the LCD Display
first_line();

/I Set cursor to first line
write_lcd(“Hello World...”);

/I Write something
second_line();

/I Set cursor to second line
write_lcd(“QST is the best”);

/I Write something else

The result can be seen in Figure B.
These are exactly the functions I in-
clude in my PIC projects that use the
LCDs. For an example of the code
used to drive a display, see my
2-meter FM receiver Web page.*
—Steve Hageman

*For example, see the Optrex character dis-
plays available from Digi-Key and others
(Digi-Key Corp, 701 Brooks Ave S, Thief
River Falls, MN 56701-0677 tel 800-344-
4539, 218-681-6674; fax 218-681-3380
http://www.digikey.com).

fSerial Backpak from Scott Edwards Elec-
tronics, http://www.seetron.com

*http://www.sonic.net/~shageman/
2_meter.html

7200, fax 602-899-9210; http://microchip.
com.

2See John Hansen, W2FS, “Using PIC
Microcontrollers in Amateur Radio Projects,”
QST, Oct 1998, pp 34-40.—Ed.

3Steve Hageman, “Build Your Own Network
Analyzer—Part 1,” QST, Jan 1998, pp 39-45;
Part 2, QST, Feb 1998, pp 35-39.

4Steve Hageman, “A 2-Meter FM Receiver with
PC Control,” QST, Feb 1999, pp 35-40.

Shttp://www.sonic.net/~shageman/pna.html

Shttp://www.sonic.net/~shageman

7See Note 1.

8microEngineering Labs, Inc, Box 7532, Colo-

rado Springs, CO 80933, tel 719-520-5323;
fax 719-520-1867; http://www.melabs.com.

9See Note 6.

10CCS PCM, A C compiler for mid-range PICs
is available at http://www.ccsinfo.com.

Be sure to note that since we are not using
any handshaking lines with the RS-232 con-
nection, set your terminal program’s hand-
shaking parameters to none, or as it is some-
times called, no flow control.

You can contact Steve