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We have a

Many Amateurs are professional

electronics engineers.

In the beginning Henry Amplifiers
were for communications. Many still
are. Amateur, commercial, MARS,
military, short wave broadcast, FM
broadcast, VHF link, domestic,
foreign. .. Henry amplifiers go
everywhere for diverse services. HF
pointto-point, VHF, UHF, SSB, AM,
FM, RTTY, packet, meteor burst, digi-
tai, marine shore station. . .are you
beginning to get the idea? If you need
a special purpose vacuum tube
amplifier for a specific frequency from

This message is for them.

2 MHz to 500 MHz at power levels up
to 10,000 watts, we invite your inquiry.

But communications is only the
beginning. Think about plasma
generation, sputtering and etching,
thin film deposition, laser excitation,
nuclear magnetic resonance (NMR),
photc-emissions and mass spec-
trometry, scientific research, industrial
production. .. Henry equipment is
used in all of these applications. We
have always been customer driven
and still are.

Recent projects include:

10,000 watt 41 MHz Meteor Burst
U.S. Air Farce
10,000 watts :‘ O Mhz

numercus customers mncluding SHAPE Headd
U.S. Dept. of Interior, The Mitre Company. M-A
2,000 watts 1
Plasma generator for vaguum etching, many cu
1,000 watts 13
Same application as previo
5,000 watis 13
Same app |cat|on as previc
5,000 watts varicus Marine HF fraq ?‘
Shore B
10,000 watts
Laser Excitation, Al
2,000 watts 110 to 1
United Tec!

If you have a requirement for high power RF, p!

4,000 watts 145 MHz VHF
Paint-to-Peint — indonesia
3,000 watts 320 MHz
se far Satellite Test station, Hughes Aircraft.
 Watts 400 MHz
&r Laser Excitation, University of California
atts 27.12 MHz
Argon Torch Photo-Emissions Spectrometry — Switzetland
atts 40 MHz
plication as above — Tha Baird Corporation

ectrometry, VG [sotopes, England
atts 13.58 MHz

g — Munich, Germany

atts 6 MHz

e AM — Broadoast, Iraq

atts 70 MHz

Radar Research, England

sic Amplifiers

Annon, Mary Silva or Ted Henry (Los Angetes officel.

And don't forget, Henry Radio still produces the world's broadest line of fine Amateur ampliftersi

%JEAHS 0Fy
> SERVICE

k eIy Radio

2050 S. Bundy Dr., Los Angeles, CA 90025

{213) 820-1234
Butier, Missouri 64730

(816) 679-3127
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..pacesetter in Amateur radio

“DX-citing!”’

Compact high performance HF transceiver

TS-440 with general coverage receiver

Kenwood’s advanced digital know-how
brings Amateurs world-wide “big-rig”
performance in a compact package. We
call it “Digital DX-citement”—that special
feeling you get every time you turn the
power on!
e Covers All Amateur bands
General coverage receiver funes from
100 kHz-- 30 MHz. tasily modified for
HF MARS cperation.
s Direct kevboard entry of frequency
= All modes built-in .
LISB, LSB, CW, AM, FM,
and AFSK. Made
selection is verified in
Marse Code,
¢ Built-in automatic
antenna tuner
{optional)
Covers 80-10 meters.
#¥S-1 voice synthe-
sizer (optional)

» Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity direct
mixing system ensures true 102 dB receiver
dynamicrange. {500Hz bandwidth on 20 m)

@ 100% duty cycle transmitter
super efficient cooling permits contintuous
key-cdown for penods exceeding one hour.
RF input power is rated at 200 W PEP on
358, 200W DC on CW, AFSK, FM, and 110
W DG AM. (The P3-50 power supply is
naeded for continuous duty.)
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Optional accessories:
® AT-440 internal auta. antenna tunar (80 m—10 m)
© AT-250 external auto, tuner (160 m-10 m)

* AT-130 compact mobile antenna tuner (160 m—
10 m) «IF-232CHNC-10 level transiator and modem
IC kit » PS-50 heavy duty power supply « PS-430/
P5-30 DC pawer supply « 5P-430 extamal

speaker « MB-430 mobile mounting bracket

® YK-BBC/88CN 500 Hz/270 Hz CW filters e YK-B8S-
B8SN 2.4 kHz/1.8 kHz SSB filters « MC-50A/80/85
desk microphones « MC-55 (8P) mabile micro-
phone  HS-4/5/6/7 heariphones « SP-4(/&0
mobile speakers « MA-5/VP-1 HF 5 hand mobhile
hehcal antenna and bumper rmount » TL-9224

2 ¥w PEP linear amplifier « SM-220 station monitor
» V5.1 yoice synthesizer ¢ SW-100A7200A72000
SWR/power meters » TU-8 CTCSS fone unit

© PG-20 axtra 1IC cable,

Kenwood takes you
from HF to OSCAR!

Complete sarvice manuals are available for ail
Irio-Kenwaod transceivers and most Accessarnies.
Specifications and prices are subject to cnange without
notree or obhgation

- —FUNCTION =
Ry A/B

« Adjusiable dial torque
+ 100 memory channeis
Frequency and made may be stored in
10 groups of 10 channels gach. Spilit fre-
quencies may be stored in 10 channels
for repeater operation,
& TU-8 CTCSS unit (optional)
Subtone is memorized when TU-8 is installed.
s Superb interference reduction
IF shift, tuneahle notch filter, naise blanker,
all-maode squelch, RF attenuator, RIT/XIT,
and optional fitters fight QRM.
+ MC-428 UP/DOWN mic. included
L Computer interface port
o @ 5 IF filter functions
» Duai SSB IF filtering
A built-in SSB tilter is
standard. When an
optional SSB filter
(YK-885 or YK-885N) is
installed, dual filtering
is provided.
o YOX, full or semi
break-in CW; AMTOR
compatible.

 50L-@- NOTCH
4 &

RUT/XT~8—1F SHIFT  AF B ¥
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TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220



¢ Compact Size

s Simple to Operate

¢ Large LCD Readout
¢ 25 or 45 Watts

» Packet Compatible

¢ 21 Memory Channels

The IC-28H has all the features
you need for carefree 2-meter mobile
operation. The only thing it doesn't
have is a big price.

45 Watts. The IC-28H provides a
full 45 watts of powerful output. The
1C-28A 25-watt version is also avail-
able. Both units have a selectable
low power,

Large LCD readout. A wide-view
LCD readout can be easily read even
in bright sunlight. An automatic dim-
mer circuit reduces the brightness for
evening operation,

THE ONE FOR THE ROAD

Wideband Coverage. The IC-28H
performs from [38-174MHz (specifica-
tions guaranteed from 144.00-148MHz)
and includes weather channels. ideal
for MARS and CAP operation.

Compact Size. The [C-28H meas-
ures only 2 inches high by 5% inches
wide by 7l inches deep (IC-28A is 54

IC-2TA

The IC-27H 45 watt and IC-27A
25 watt ultra compact 2-meter
mobiles continue to be available.

Inches deep). Creat for mobile inst:
lations where space is limited.

21 Memory Channels. Store 21
frequencies into memory. or lock out
certain memory channels. All memorie
are backed up with a lithium battery

Scanning. Scan the entire banc
or the memory channels from the pr
vided HM-12 mic.

~ Easy to Operate. With only 11
tront panel controls, the IC-28H is
simple to operate.

Available Options. 1C-HM14
DTMF mic, PS-45 13.8V 8A power su
ply, UT-29 tone squelch unit, SB-10
external speaker, IC-HM 16 speaker m
and HS-15/HS-155B flexible boom
mic and PTT switchbox.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Ir\}ing,*T 750

All stated specifications are approximate and subject to change without notica or obligation.  All ICOM radios significantly excead FCC regulations limiting spurious emissions, 28HS
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RS-232 Compatible

Goodbye to Packet Only Controllers

PAKRATT ™
Model PK-232

Late last year AEA broke new ground by introducing the first five mode amateur radio computer interface
with Morse, Baudot, ASCII, AMTOR, and Packet...the PK-64. Now AEA has another breakthrough....the PK-232.

Five Mode Versatility

The PK-232 makes any RS-232
compatible computer or terminal
the complete Amateur digital
operating position. By using a
simple terminal program any com-
puter with a standard RS-232 /O
can connect directly to the PK-232
and be ready for operation in
minutes. The internal autobaud
program allows 300, 1200, 2400,
4800, and 9600 baud communica-
tion between the computer and
the PK-232. All decoding, signal
processing, and protocol soft-
ware, for Morse, Baudot, ASCII,
AMTOR, and Packet, is on ROM in
the PK-232. The PK-232 is a Z-80A
based system and has hardware
HDLC using the Ziiog 8530 SCC.
The internal modem of the PK-232
can fransmit Packet at baud rates
of 300 and 1200, with the option of
using an external modem for 2400,
4800, and 9600 baud.

Prices and specifications subject to
change without notice or obligation

AEA Quality and Price

An Operators Dream

With twenty-one front panel in-
dicators it's easy to monitor
operation. Separate indicators
show operating mode, current
operating status, and data carrier
detect. A front panel switch
allows selection of two separate
radio connectors, no more swit-
ching cables when jumping from
HF to VHF. The front panel
threshold control adjusts squelch
for both HF and VHF. The AEA
standard discriminator style tun-
ing indicator makes tuning easy in
any mode and on any band.

Serious VHF/HF/ICW Modem

The PK-232 also includes a no
compromise VHF/HF/CW modem
with an eight pole bandpass filter
followed by a limiter discriminator
with automatic threshold correc-
tion. Once the operating mode is
selected the modem automatical-
ly selects the proper bandwidth,
200 hz for CW, 450 Hz for HF, or
2600 Hz for VHF. Transmitter

fones are low distortion sine wave
phase continuious AFSK. The
PK-232 will receive wide shift RT-
TY signals, but only transmits 200
Hz shift on HF.

All this pius the high quality you expect from AEA. An easy to read
and understand manual, most cables and connectors included, and a
service department to answer your questions. The PK-232 is the one
unit that does it all with your IBM, Apple, Radio Shack, or almost any
computer. With an Amateur Net price of $318.85 you can't wait any
longer. Call your local AEA dealer and order the new PK-232 today.

AEA

Brings you the
Breakthrough!

© 1946
ATIVANCED EXECTROKIT APFLICATIONS, INC,

Advanced Electronic Applications, Inc.
P.Q. Box C-2180, Lynnwood, WA 98036-0918 (206) 775-7373 Telex 6972496 AEA INTL Uw

4 119 £



RINGO RANGER 1l

ARX-ZB 134-164MHz
ARXZ2208B 220-225MHz
ARX4508 435-450MHz

MOBILE ANTENNAS

C550M  46-54MHz Magnetic Mount
C8147M 144-174MHz Magnetic Mount
CS220M 220-225MHz Magnetic Mount
GS450M 435-470MHz Magnetic Mount

CORPORATION
THE ANTENNA COMPANY
48 Petimeter Boad, PO. Box 4680
Manchester, NH 03108 USA
TELEPHONE 6034277877
TELEX 953-050 CUSHSIG MAN

Rangerll

Simply the best

The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environments
Complete FM band coverage
One year warranty

Cushcratt antennas created the FM antenna revolution by
making the best performance and value available to every
ham. We continue to set the pace with a broad ling of
antennas tor every FM application. Tune across the band
and you will find the overwhelming majority of hams using
ane, o, of mare Cusheraft antennas: The reasaon ig velry
sirmply that they are the best. Now is the time for you ta
enioy the value of a Gushoraft antenna, See vour nearby
dealer taday.

g

Exciting news for HAMS! the same high performance
and quality, CUSHCRAFT/SIGNALS antennas, used by
projessionals and business, are now available to imprave
your mobile communications.
FEATURING
e SILVER PLATED LOADING COILS
¢ TAPERED 17-7PH STAINLESS STEEL WHIPS
STRONG, MOISTURE PROOF ABS COIL CASES
CADMIUM PLATED NON-SEIZING HARDWARE
FULL BRAID COVERAGE RG 58A/U CABLE
COAXIAL CONNECTORS
EACH COMPLETE WITH CABLE, CONNECTORS
AND THREADED BASE TQ TAKE EfTHER THE
e STAINLESS STEEL SPRING OR STRAIGHT
WHIP
CHOICE OF 3 MOUNTING OPTIONS

1. 96 POUND MAGNET MOUNT

2, TRUNK LIP MOUNT

3. 3% INCH HOLE MOUNT
ONLY CUSHCRAFT/SIGNALS MOBILE
ANTENNAS GIVE YOU ALL OF THESE
IMPORTANT PERFORMANCE FEATURES.

August 1986 - 5
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...pacesetter in Amateur radio

zompact 2-mi all mode
ransceiver

It's the “New Sound” on the 2 meter
band—Kenwood’s TR-751A! Auto-
matic mode selection, versatile
scanning functions, illuminated muiti-
function LCD and status lights all
contribute to the rig’'s ease-of-
operation. All this and more ina
compact package for VHF stations
on-the-go!

e Automatic mode selection, plus L5B
144.0144.1 144.5 1458 146.0 148.0 MHz

CWIUSB| FM |USB| FM

s Optional front panel-s«lectable
38-tane CICSS encoder e

o Frequency rangg 142-
149 MHz {modifiable to
cover 141-151 MHz)

s High periormance receiver with
GaAs FET front end

e Y§-1 voice synthesizer aption

& 28 watts high/5 watts adjustable low

& Programmable scanning—memory,
band, or mode scan with *COM”
channel and prionty alert

= {0 memary channels for frequency,
mode, CTCSS tane, offset. Two chan-
nels for odd splits.

= All mode squelch, noise blanker,
and RIT

» Easy-{o-read analog S & RF meter

B

_Mode obii

= Dual digital VFOs

& Somi break-in CW with side tone

& MC-48 16-key DTMF hand micro-
shone included

e Freguency ock, offset, reverse
switches

= Digitial Channel Link (DCL) option

{Optional accessories:

« CD-10 call sign display

+ P$-430, PS-30 DC power supplies

¢ SW-100A/B SWR/power meter

e SW-200A/B SWR/power meter

& SWT-1 2-m antenna funer

& TU-7 38-tone CTCSS encodet

= MU-1 modem unit for DCL system

& V8-1 voice synthesizer

= MB-10 exira mohiie
mourt

SP-40, SP-50 mobile

speakers
@ PG-2K extra [JC cable

= PG=-3A DT ling noise filter

& MC-60A, MC-80, MC-85
deluxe base station mics.

» MC-42S UP/DOWN mic,

+ MC-55 {8-pin) mohile mic.

3 § 79 r00K

T I LTI TTT]
e T T

VoL -3~ SQL
PUSHON

FR-2500

70 CM SSB/CW/FM

transceiver

= Cavers 430-440 MHz, in steps of
1N30-Hz, 1-kHz, B-kHz, 25-kHz or 1-MHz.

=2 CW-FMHI—10W, Low—1W. SSB10W.

& Automatic band/memory scan,
Search of selected 10-kHz segments
on SSB/CW.

&5 memory channels,

g

' -
FPPIPITY L B4

Campiete service marnuals are availabte for ail fno-Kepwaod ranseenyes 300 most g Qesionies,
wpecieanons gnd prices are suhject to change withont notee or obigation
Lpecihcarans quaranieed far the 144-148 MH7 Amatens band oniy,

KENWOOD
TRIO-KENWQOD COMMUNICATIONS

111 West Walnut Street
Compton, Caiforma 30220



Kenwaod’s advanced technology bnngs you a new standard
in pocket/handheid transceivers!

« High or iow power.
Choose 1 watt high—
enough to "hit” most locai
repeaters; or a battery-
saving 150 mW low.

# Pocket portability!
Kenwood's TH-series HTs
pack convenient, reliable
performance in a package
50 smaldl, it slips into your
sturt pocket! It measuies
only 57 (2.24) W x 120
472)Hx 28 (1.1 D mm
{inchy and weighs 250 g
{.57 Ib) with PB-21.

¢ Expanded frequency
soverage (TH-ZTAT/A).
Covers 141.000-150.995
MHz In & kHz steps,
includes certain MARS and =
CAP frequencies.
TH-31AT/A: 220.000-
224995 MHz in 5 kHz steps.
TH~41AT/A:
440.000-
449995 MHz
in 5 kHz steps.

’ » Easy-to-operate, iunctional design,
Thrae digit thumbwheel frequency
selection and handy top-meunied
controls increase Gperatmg ease,.

TH-senas Iranseevers shown with optional StubbiDuk antenna TH-31AT showr with PE-21H
Soeccahons At prices are wubjeci to change without natics or cbhigation
Lamplets secvice rantms #re svadahle for all Tno-Kenwoon (ransoeny ey 2 most 8o s s ufes

e Repeater ofiset switch,
TH-21AT/A 4000 kHz,

TH 31AT/A: - 1.6 MHz,
reverse, simplex.
TH-41AT/A: +:5 MHz,

| = Standard accessaories:
| Rubber flex antenna,
earphone, wall charger,
180 mAH NiCd battery
pack, wrist strap.

> Cuick change, iocking baitery case,
The rechargeable baltery case snaps securaly
into place. Optional hatter\/ cases and adapters
are available.

& Rugged, high impact molded case.
The high impact case 13 soutf resistant, to retain
Its atiractive styling, even with hard use,
See your authorized Kenwood dealer and take
home a pocketful of performance today!

Dptionai accessories:

* HMC-1 heariset with VOX

* SMC-30 speaker microphone

* PB-21 NiC:d 180 mAH battery

*PB-21H NiCd 500 mAH battery

¢ DC-21 DC-DC converter for mobile use

* BT-2 manganese/alkaling battery case

» EB-2 external C manganesefalkaline
hattery case

* SC-8/8T =oft cases

* TU-6 programmabie sub-tone unit

¢ AJ-3 thread-loc 1o BNC female adapter

#BC-6 2 -pack quick charger

* BC-2 wall charger for PB-21H

*RA-BA/9A/10A StubbyDuk antenna

¢ BH-3 belt hook

KENWOQOD

TRIQ-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 80200
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vice Directar: Rush 8. Drake, WYRM, 41395 Foul
Weathar Bluff Rd, NE, Hansville, WA 95340
{206-638-2330)

Pacific Division

RODNEY J. STAFFORD, KB&ZY, 5155 Shadow
Estates, San Jose, CA 95135 (408-274-0482)

Vice Directar. Kip Edwards, WESZN,

1928 Hillman Ave, Balmont, CA 94002

HRoanoke Division

GAY E. MILIUS, JR, W4UG,

1418 Rutland Dr, virginia Beach, VA 23454
{804-481-5095)

Vica Director: John G. Kanode, N4MM,

BFD 1. Box 73-4, Boyca, VA 22620 {703-837-1340)
Rocky Mountain Division

L¥S J. CAREY, KOPGM. 13495 Wast Certer Dr,
Lakewcod, CO 80228 (303-986-5420)

Vice Diractor: Marshall Quiat, AGOX, 1660 Wynkeop,
Suite B50, Denver, GO 80202 (J03-333-0819)

Southeastern Division

FRANK M. BUTLER JR,* W4RH,

323 Efliott Rd, SE, Fort Wallon Besch, FL 52548
(904-244.5425)

Vice Dirsctor; Mrs. Evelyn Gauzens, WAWYH,
2780 NW 3rd St Miami, FL 33125 (305-642-4139)
Southwestern Division

FRIED HEYN. WASWZQ, 962 Cheyenne 5t,

Costa Mesa, GA 92626 (714-549-8516)

vice Director; Wayne Overbeck, NENB, 900 Avenida
Salvador, San Clemente, CA 926872 (714-492-8025)
West Guif Division

HAYMOND B, WANGLER, WSEDZ, 542 Beryl Dr,
San Antonio, TX 78213 (512-733-9632 home,
R1-Hpg w221 business)

vice Directer: Thomas W. Comstocik, NSTC,

1700 Dominik, College Statlon, TX 77840
{469-693-1181)

rExgcutive Committee Member
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Section Managers of the ARRL

Heports Invited: The ARRL Board of Directors {see list at left) determines the policies of ARRL.
The 16 divisions of the League are further arranged into 73 administrative “sections.” sach
headed by an elected Section Manager, Your SM welcomes repotts of club and individual activity.
AHRL Field Organization appointments are available covering a wide range of Amateur Radio
voluntear interasts. Whatever your license ¢iass, your SM has an appointment available. Check
with your 8M (below) for further information.
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Southern Texas

Bill Gillespie, VEGABC, 10120 90th &t, Edmonton T5H 1R5

H. E. Savage, VE7FB, 4553 Was! 12th Ave, Vancouver VGR 2R4 [604-224-5226)
Jack Adams, YE4AJE, 227 Davidson Ave E, Dauphin RYN 2Z4 (204-638-9270)
Donatd B, Walling, VE1WF, 36 Sharwood Dt, St. John, NB E2J 3H6 (806-696-2913)
L. P. Thivierge, VE3QT. 34 Bruce St W, Ranfrew K7V 3WA1 [613-432-5067,
Harnld Moreau, VE2EP, &0 Principala, St Siman Co. Bagot JBH 1Y (514-798-2173)
W, C. “Bill"" Munday, VESWM, 132 Shannon Rd, Hegina $43 581 {306-586-4963)

Harofd K. Low, WA3WIY, Bte 6, Box 66, Millsboro 199566 (302-945-2871)

James B. Post, KAZA, 15 Monarch Rd, Witkes-Barre 18702 {717-825-3940)

John A, Barolet, KJ3E, 108 Ellioft Ct, California, MD 206819 (301-882-3201)
Richard Baier, WAZHEB, 1226 Audubon Dr, Toms River 08753 (201-270-3292)
Willlam Thompson, W2MTA, RD 1—Hack Rd, Newark Valley 13811 (607-642-8930)
Otto Schuler, K38MB, 3732 Colby St. Pittsburgh 16214 (412-231-8830}

David E. Lattan, WDOEBQ, RR 1, Box 234, Makanda 62856 (618-520-1578)
Ronald J. Koczor, KITUS, 2812 Gienwood Ave, Fort Wayne 46805 (219-483-1
Richard B. Regent, KAGDF, 5003 Scuth 26th St. Milwaukee 53221 (414-282-0312

George E. Fredarickson, KCAT, RR #2—Box 352, South Haven 55382 (812-558-6312)
Roland Cory, WEYMB, 1010 7th St, W, Mobridge 57601 {605-845-2400)

Joal M. Harrlson, Br.. WBSIGF, Star Rle 3—Box 2086, Judsonia 72081 (501-728-3301)
John M. Wondergr m, K5KR, 600 Smith Dr, Metairie 70005 (504-837-1485}

Paul Kemp, KWST, 3581 Beaumont Dr, Pearl 39208 (601-938-7612)

John C. Brown, NO4Q, PO Box 37, Eva 38333 (901-584-7531)

Dale Bannett, WA4JTE, 320 Loy St, Columbia 42728 (502-384-2639)
James R. Seeley, WBBMTD, 21815-28% Mile Bd, Springport 49284 |517-857-2013)
Jeffrey A. Maass, K8ND, 9256 Concord Fd, Powsll 43065 (614-873-3234)

Paul S, Vydareny, WB2VLIK, 259 N Washington, North Tarrytown 10581 (814-631-742¢
John H. $male, K212, 315 Kensington Ct, Coplague 11726 (518-226-4835)
Robert R. Anderson, KZBIG, 69 Page Dr, Oakland 07436 (201-337-0644)

Rollin J. Sievers, WBGAVW, Rie 3-Box 62, Storm Lake S0588

Robert M. Summers, KPBXF, 3045 North 72nd, Kanses Clty 65109 (913-299-1128)

Ranton . Smith, KAPCK, 3301 Sinclair, Rte 3, Box 196-A, Columbia 65203
{314-443-5168)

Vern J. Wirka, WBPGQM, 3106 Vinton, Omaha 68105 (402-341-4572)

Robert Koczur, K1WGO, B4 Whetstone Rd, Harwinton 06791 (203-485-0338)

Luick Hurder, KY1T, PO Box LL, North Eastham 02851 {617-255-2020)

Clevis ¢, Laverty, WIRWG, 17 Fair St, Norway 04268 (207-743-2353)

William Burden, WB1BRE, 11 Briand, Nashua 03083 (603-832-0021)

John Vota, WB1EDY, 41 Brookside Ave, Centerdale 02911 (401-231-1934)

Frank 1. Suitor, WIGTM, 727 North Ave, Burlington 05401

B. Donald Haney, KATT, RD 1—Baox 237, Myrick La, Harvard 01451 (617-772-4126)

James L. Meady, Jr., NL7C, PO Box 102841, Anchorage 99510 (807-894-4077)
Lemual H. Allen, W7.4MH, 1800 S. Atlantic St. Boise 83705 (208-343-9153)

L. C. “Les" Balysa, NTAIK, PO Box 327, Beigrade 549714 (406-386-4253)
Willlam B. Shrader, WrQMU, 2042 Jasmine Ave, Mediord 97501 (503-773-8624)
Gene E. Sprague. KD?7G, 10718 23rd Dr SE, Everatt 96204 (206-337-3459)

Bob Valllo, WeRGG, 18655 Shahield Rd, Castro Vallay, CA 94546 (415-537-6704)

Joseph D. Lambert, WSIXD, FO Box 1201, Boulder City 89005 {702-204-0505)

Army Curtis, AHEP, PO Box 4271, Hilo, HI 96720 (808-955-8985

Robert H. Watson, WBIEW, 10894 Clinton Bar Rd, Pina Grove, CA 95665 (209-223-01

Robert Odall Smith, NABT, 320 Park St—PO Box 1425, Fort Bragg, CA 85437
(7O7-964-4931)

Charles P. McConnell, WGDPD, 1658 W Mesa Ave, Frasno, CA 93711 (209-431-2038)

Glenn Thomas, WBBW, 554 Simas Dr, Miipitas, CA 95036 (408-263-9450}

Hae Everhart, K4SWN, PQ Box 41, Lexington 27293-0041 (704-249-8734)

James G. Walker, WD4HLZ, Rte 1, Box 5395, Marion 29571 (803-423-3645)

Claude E. Feigley, WIATQ, 135 The Main—RR #1, Williamsburg 23185 (B04-253-065:
Karl §. Thompson, KBKT, 5303 Ploneer Dr, Charleston 25312 (304-776-4352)

William "Bill” Sheffield, KQ8J, 1444 Roslyn 81, Denver 80220 (303-355-2486)

Joa Knlght. WSPDY, 10408 Snow Heights Bivd, NE, Albuquerque 87112 (505-299-45f
James B. Brown, NA7G, 865 Manchester 8d, Kaysville 84037 (801-544-0056)
Richard G. Wunder, WAPWFC, Box 2807, Cheyenne B2003 (307-834-73B5)

Joseph E. Smith, Jr., WASRNP, 1211 13th Bt, N, Bessemer 35020 (205-424-4866)
Edmund J. Kasobucki, K&JNL, 5526 Perry Ave, Columbus 31908 (404-322-2856)
Royai ¥. Mackey, N4ADI, 161 Shell Point W, Maitland 32751 (305-644-8805)
Richard D. Hill, WA4PFK, 3800 SW t1th St, Ft. Lauderdals 33312 (305-583-82
Alberto L. Validejuli, WPACSG, V-11 19 8t, Berwind Estates, Rio Piedras, PR 00924

Jarnes E. Swafford, W7FF, 5906 W Miramar Dr, Tucson 85715 (602-298-7793)
Eugena A. “Bob"* Poola, AJEF, 2059 Reynosa Dr, Torrance, CA 90501 (213-326-280
Joe H. Brown, WEUBG, 5444 La Slerra, Riverside, CA 92505 (714-687-8394)

Arthur R. Smith, W6INI, 4515 Melisa Way, San Diego, CA 92117 {619-273-1120)
Byron W. Loonsy, K6FI, 6540 Buckley Dr, Cambria, CA 93428 (BO5-927-8733)

Phil Claments, KEPG, 1313 Appiegate La, Lewisville 76067 (214-221-2222)
Dave Cox, NB5N, 1812 & Umbrefla Ct, Broken Arrow 74012 (918-250-2285)
Arthur B. Foss, W5KR, 132 Sally La, Brownsville 78521 (512-831-4458)



THE AMERICAN RADIO
RELAY LEAGUE, INC

The Amearican Radio Relay League, Ingc, is a
noncommercal association of radie amatewrs,
organized for the promotion of interest in Ama-

telr Radie ¢communication and exparimentation, for tha
esiablishment ot networks to provide ¢ommunicatiens in
the event of disasters or other erergencias, for the
advancement of the radio art and of the public weliare,
for the reprasentation of the radio amateur in legislative
matiers, and for the maintenance of fraternalism and a
high standard of conduct.

AHRHAL is an incorporated association without eapital
stock chartered under the faws of the State of Connec-
ficut, and 15 an exempt organization under Sectian
a01(c)(3) of the Internal Revenue Code of 1954, Its aftairs
are governed by a Board of Directors, whose voting
members ara elected avery twu years by the general
mambarshis. The officers are efected or appointed by the
Directors, The League is noncommarcial, and no one who
could gain financially from the shaping of its affairs 18
eligible for membership on its Board.

0Of, by, and for the radio amatewr,” ARRL numbers
within 118 ranks the vast majority of active amaieurs in the
nation and has a proud history of achigvament as the
standard-bearer In arnateur affairs.

A bona fide interest in Amateur Radio is the only essen-
tial qualification of membership; an Amateur Radio licensa
is not a prereguisite, aithough tull voing membership is
granted anly 10 licensad amateurs in the US and Canada,

Membership inquirles and general corraspondence
should be addressed to the administrative headquarters at
225 Main Sireet, Newinglon, GT 05111 USA,

Telophone: 203-666-1541 Telex: 550215-5052 MCI.
MCI MAIL felectronic maif system) ID: 215.5052

Canadian membership inquiries and correspondence
shiould be directed 1o GREL Headgzuarters, Box 7009,
Station E, London, ON NSY 419, tel 519-225-2188,

Founding President
Hiram Perey Maxim, W1AW

Officers

President: LARRY E. PRICE,* W4RA
PO Box 2067, Statesharo, GA 30458

First Vice President: JAY A. HOLLADAY," WBEJ)J,
5128 Jessen Dr, La Canada, CA 91011
(818-790-1725)

Vice President: LEONARD M. NATHANSON,
WSBRC, 20833 Southfield Rd, Suite 240,
Southfield, Mi 48075 (313-569-3191)

Vice President; WILLIAM J. STEVENS,

WEZM, 2074 Foxworthy Ave, San Jose, CA 85124
{408-371-3819)

International Affairs Vice President: TOD QLSON,
K&TO, 292 Heather Ln, Long Lake, MN 55356
(612-931.8629)

Execttive Vice President: DAVID SUMNER,” K1ZZ

Secretaryr PERRY F. WILLIAMS, W1UED

Treasurer; JAMES E. McCOBB JR. K1LLU

Staft
Washington Area Coordinator
Parry F. Williams, W1LIED
Publications
Manager: Paul L. Rinaldo, W4RI
Deputy Manager: John Nelson, WiGNC
Advertising Department: Lea Aurick, W1SE,
Manager, Sandy Gerli. AC1Y, Deputy Manager
Circulation Department: Lorry Evans, KATKGY,
Marager; Debra Chapor, Deputy Manager
Production/Editorial Department
Laird Campbell, WICUT, Manager
Joet Kleinman, N1BKE, Deputy Manager
Technical Department
Charles L. Hutchinson, KBCH. Manager
Gerald L. Hall, K1TD, Doputy Managsr
Membership Communications Services
Manager: John F. Lindholm, WiXX
Deputy Manager: Robert J. Halprin, K1XA
Volunteer Resources
Manager: Stephen C. Place, WB1EYI
Volunteer Examiner Depariment
Jim Clary, WB9IHH, Manager
Club Services Department
Curlis R. Molsapple, KOCH, Manager
Field Services Department
Richard K. Palm, K1CE, Manager
Administrative Services
Controlier: Michael R. Zeigler
Purchasing/Gffice Services Deparfment
Kathy McGrath, Manager

Counsel
Chiristapher D. Imlay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

What Has the ARRL Done for YOU Lately?

The gentleman had been having
massive problems with neighbors and
the town zoning board over a combina-
tion of TVI complaints and a restrictive
antenna law. He was discussing his
problems at his local radio club meet-
ing with three people who had been
working closely with him to identify
and rectify the TVF problem, and to
rally support at the zoning board
hearing,

“You know,” he said, “I’m really
disappointed. The L.eague hasn’t done
a thing for me in all this.”

The three people he was addressing
looked at each other, then back to him,
in amazement. He was complaining
about lack of League support to the
Division Director, the Section Manager
and the Affiliated Club Coordinator.
All three had attended his most recent
zoning board hearing, the director and
the SM had spoken on his bebalf, and
earlier, the SM had come to his house,
along with the Section Technical Coor-
dinator, to run tesis on his equipment.,
But “‘the League” was doing nothing
for him—because there hadn’t been a
lawyer dispatched from Newington to
help argue his case.

It was then pointed out to him that
we were the League—not just the three
of us with him, but every League
member in the room. The three of us
had taken on leadership roles in the
League, in part, to make sure “‘the
League” was there to provide help
focally, when needed.

Later, the gentleman said to me,

A Sad Postseript To Field Day

Just at press time, we received word of
a Field Day accident. which cast a
shadow across this usvally fun and
festive occasion. North Dakota Section
Manager Mike Mankey, WBS@TEE,
was killed when an antenna he was
helping to install at a Field Day
site came into contact with power
lines, The unfamiliar site had trees
that looked ideal as antenna supports,
but it was discovered—too late—that

*“You know, I never saw the League in
that light before. I'd always thought
of ‘the League’ as the people in
Newington, I’ve gotten a whole new
perspective tonight.”” And he added,
“Pve been a ham for 30 years, a
League member for the past seven. I'm
sorry I didn’t join sooner.”

He found out what the League is
doing for him. What iy the League
doing for you? Not much—just pro-
viding Washington representation,
equipment insurance, incoming and
outgoing DX QSL bureaus, technical
advice, volunteer counsel for legal
problems, QST, Gateway, QEX,
training publications, “Field Forum®’
and “Section IL.eader,” plus local
services from the legion of ARRL
volunteers—volunteer examiner team
members to members of the Board of
Directors—who make it all work. And
yes, there are also the 145,000+ League
members whose financial contributions
keep it all running.

But there are another 275,000 or so
hams out there who don’t belong.
Much of what the ARRL does benefits
all hams, whether or not they’re League
members. They’re getting something
for nothing—and you're paying part of
their share. So when nonmembers ask
you, “What has the League done for
us lately?” you might ask in return,
“What have you done for ham radio
lately?"’—Rich Moseson, NZBFG,
Chairman, ARRL Public Relations
Advisory Committee & Affiliated Club
Coordinaior, Eastern New York

there were power lines hidden behind
them. Mike was 36 years old. Qur
deepest sympathies go to his family.

While it cannot in any way reduce
the loss to Mike's family, and to
the Amateur Radio community, we
hope this note will remind all of
us to put safety at the top of the
check list for antenna projects, at
home or in the field.— David Sumner,

K1ZZ

August 1986 9



base station

Listen for Yaesu's F'T- ’f6r(xX every-
where vou might hear it: HE, 6 meter
2 meters and 70 cm.
You'll hear operators calling
ideal HF/VHF/UHF base stat;
small ham shacks and apart
And theyll rave aboui its ful
featured perfor mance and hlghly
atfractive price. = '

You see, the PT-T6TGX (30n.tmues' -

the price/ perﬁn mance fradition of -
our popular FT-757GX. But with even
more chl'[.uI‘P,&

When you're ready to expand
beyond HF caverage, just plug in ,
optional modules for b-meter, -meter,
and 70-cm operation,

As standard equipment, you get a

built-in HF automatic antenna tuner, -

AC power supply, digital SWR meter,

digital power output meterrelectromc o

keyer, and CW filter.

And operation is smooth and intui- -

tive with kevboard frequency entry.
Dual VFOs that fune in 10-Hz steps.
A digiial display in 10-Hz steps. And
ten memortes that store mode, fre-
quency, and CTCSS tone information.

The FT-787GX is ready to operate
full duty c*yc*le at full rated power

output for ug
iste 100.H

sally complete.
n, our patented
Filfe ‘for(;Wn aration,
iable ’300! E)U(IITOU'
IF noteh ther,

uning, and optional CTCSS unit fo
tmn And !;hats just

- But the best way to discover ifs
. .fuﬂ featured performance is to visit
. your Yaesu dealer today
4 Yaesu’s FT767GX, The affordable
~ way to be heard on HE VHF and UHE.

YAESU

Our 30th Anniversary.

Yaesu USA _

17210 Edwards Koad, Cerritos, CA 31701
L213) 4044700

Customer Service: ( 213) 404 -4854

Parts: (2131 4i44-4847

Yaesu Cincinnati Service Center

9070 Gold Park Drive, Hamilton, OH 45001
(513) 874-3100

Prices and specifications subject fo change
without notiee,




Calls It Quits: After 21 years of helping chart new
trails into space, NASA Astronaut Owen Garriott is
hanging up his space suit for good. This nation’s most
experienced current space traveler, Owen has logged
some 1650 hours in space. He spent 59 days aboard
Skylab in 1973 and nine days on the Space Shuttle’s
first Spacefab mission in 1983. It was during the
Spacelab missjon that Owen immortalized his amateur
call sigh—W5LFL—by becoming the “first ham in
space,’” working some 275 stations around the world
on 2-meter FM from aboard the Columbia. Owen says
he left the NASA Astronaut Corps because the Shuttle
pragram has been grounded temiporarily as a result of
the January 28 Challenger accident and he expected a
three- to four-year wait before he could fly in space
again. {NASA photo)

PRB-1 Package:
Amateurs’ Zone Defense

Having trouble with an
overly restrictive antenna-
height ordinance? The
ARRL has put together
some materials that will
help you communicate
the amateur side of the
story to local zoning of-
fictals. Among the items
included in the PRB-1
package are a copy of the
tederal-preemption order,
sample zoning ordinances,
and the names and ad-
dresses of local ARRL
Volunteer Counsels, For
your copy, send $3 (fo
cover postage) to ARRL.

No-Code in Canada?

If the CRRL and CARF
have their way, Canada's
Amateur Service will have
a decidedly different look.
Among the changes the
two national organizations
have officially proposed to
the Department of Com-
munications (DOC) are a
no-code entry-level license
and incentives to
encourage more new-
comers to upgrade. For
the full text of the
CRRL/CARF proposal, see
this month’s Canadian
NewsFronts column.

Class Act: What started as small talk at a Christmas
party between Tom Thompson, WRIV], and a junior
high school teacher developed into a project with big
results for these kids in Ft Lupton, Colorado. Their
teacher was looking for a new challenge for her

New Publication Looks to Grab Youth

It's no joke, but it should
be a lot of fun—and may
help to recruit more
young people into
Amateur Radio. What is it?
A comic book introducing
ham radio to young
people 9-15 years old. Be-
ing pubtished by Archie
Comics, it should be ready
for distribution by the
start of the school year,

Half the publication cost is
being paid by the Amateur
Radio industry, the other
half by the ARRL. Thirty-
two pages long, the comic
book will have a 24-26
page story, a crossword
puzzle, a quiz based on
facts in the story, a
glossary of terms and

other fun items.

students—and Tom had just what the teacher ordered:
a ham radio receiver construction project. Details were
worked out over the winter, and that spring the
project got underway. For three weeks, in two three-
hour classes a week, Tom and the kids diligently built
and tested the various components until, one by one,
each 20-meter receiver was completed. Ear-to-ear grins
covered everyone’s faces as each rig passed the ulti-
mate test and crackled to life. An antenna party, with
some parents helping, added the finishing touch. Total
cost of the project? $57 per radio (including a dipole).
There are now 10 ham receivers at work in Ft Lupton,
and four of the kids have purchased Tune in the
World kits. There's even talk of starting a school radio
club and a code class. .. (Margaret Rider photo)
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QOperation Phone Patch: When Bill Tackett, KN4N
{right), found out his Army Engineer Battalion was
going to Panama for their annual training, he saw an
opportunity to use Amateur Radio. Their base camp
would be in a remote part of the country, without
commercial power or telephones—ideal for sending
messages back home via ham radio for the Gls who
would be there. Putting the plan into action took some
doing, however. First, Bill had to clear the amateur
operation with his superiors to avoid any breach of
security regulations. Next, with help from HP1XRL, he
had to make arrangements to obtain a license in Pana-
ma upon arrival. And, finally, because his antenna got
sidetracked during transit, Bill had to do some quick
thinking to devise an antenna system until his
J-element tribander arrived at camp. From mid-January
to late March, Bill and another ham, WA4FRP, handled
more than 1000 messages back home. Bill says that
many oi the Gls were amazed at Amateur Radio’s
capabilities and that several will likely become hams
because of this experience. (LS Army photo)

State of the Art: Thanks to Trio-Kenwood Com-
munications’ recent donation of a new TS-4405/AT
transceiver with power supply and accessories, the
ARRL HQ club station, WTINF/WTAW, has been com-
pletely modernized. Now operational on all bands
trom 1.8 through 432 MHz, with equipment for CW,
558, FM, RTTY and OSCAR, WIINFIWTAW can be
found on the air weekends and holidays. Here, Assis-
tant Technical Editor Rus Healy, NJ2L, puts the new
equipment through its paces.

Grace-Period Refresher

H( has received a
number of inquiries on
renewing an amateur
license, particularly about
the grace period, 50 here’s
a quick refresher course.
If vou have a license good
for a five-year term, its
grace period, should you
fail to renew on time, is
five vears. After two years
of the grace period has
elapsed. you lose vour call
stgn and are assigned a
new one, but vou don't
have to retake an exam

until the full five vears has
elapsed. The new 10-vear-
term licenses, which have
been issued since January
1984, have a two-year
grace period, after which
you lose your license and
have to retake an exam,
To renew your amateur
license, use Form 610,
available from any FCC
Field Office or from the
ARRL. There is no fee for
renewing an amateur
license.

Extra Special: Every time Mark Pearson, KBaHRK
{(""Ham Radio Kid"”) thinks about his success with the
Extra Class exam, he can't help but flash a big simile.
Just two months aiter receiving his Novice license, last
April, the Ontario, California ham upgraded to Extra.
Mark, 14, teaches code classes for the West End ARC
of Ontario and has been net control station for a [ocal
RACES net. His proud father is K6PLK.
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Billboard on Wheels: The
League gets some free
advertising wherever these
four members of the
“official family” travel. The
license plates shown be-
long to {clockwise from
upper left} Southeastern
Division Director Frank

Butler Jr, W4RH; South-
western Division Director
Fried Heyn, WABWZO,
and Sandi, WoWZN;
Central Division Director
Edmond Metzger, WIPRN;
and ARRL HQ). The HQ
license plate originally

ERNGI ¢ FRED

belonged to long-time
Communications Manager
Francis “'Ed’* Handy,
W1BDI, but a few years
ago the Handy family
graciously transferred
ownership to the League
in memory of Ed’s 42 years

of service to ARRL and
Amateur Radio. Director
Metzger had the pleasure
of having his license plate
presented fo him by
lllinais Secretary of State
(now US Senator) Alan ).
Dixon.

NCS Looking for Tango Partners

Mere’s a good opportunity
for traffic handlers to put
their operating skills to
the test in behalf of
Amateur Radio. The
National Communications
System is looking for
amateurs in several parts
of the country to partici-
pate in the next Night
Tango, a series of exer-
cises designed to evaluate
the ability of volunteer
communications systems

to support national
emmergency-preparedness
efforts. Amateurs are
needed on two dates at
the following locations:
For August 28 (7 PM
EDT—CGulfport/Biloxi,
Mississippi; Portland,
Maine; Eau Claire,
Wisconsin; and
Washington, DC. For
August 30 (9 AM EDT)—
Monroe, Louisiana;
Concord, New Hampshire;

Rochester, Minnesata; and
again at Washington, DC,
This exercise will also test
packet procedures, so
amateurs with experience
in HF packet radio are
needed in addition to
regular ARRL HF traffic
handlers at the above laca-
tions. For more informa-
tion, contact Keith Young
at 703-979-1220, 8 AM-5 PM
EDT Monday-Friday.

Qops!

Those who read about
W2DDN’s homermade
1-kW mobile rig in this
column last month and
were expecting to see con-
struction detaits in Hints
and Kinks didn't tind them
there, and {for that we
apologize. However,
W2DDN’s rig is the lead
item in this month's Hints
and Kinks. We promise,
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League Lines

ARRL Fxecutive Committee meets . ..new West Texas ARRL Section...EPA proposes to limit public
exposure to RF. . .all this and much more news in this month’s Happenings, page 350.

House Passes Electronic Communications Privacy Act. On June 23, the US House of Representatives,
by a voice vote, passed the Electronic Communications Privacy Act bill. On June 10, by a vote of 34-0,
the bill had been favorably reported out of the House Judiciary Committee, where the number of the
hill was changed from HR 3378 to HR 4952, In the Senate, Patrick Leahy (D-VT) has introduced an
identically worded bill, 3.2575, for consideration by the Subcommittee on Patents, Copyrights and
Trademarks. It is expected that the Subcommittee will act on the bill sometime after mid-July.

ARRL has filed a petition for reconsideration concerning the dismissal of its petition by the FCC Chief
Engineer to require the labeling of home electronic equipment relative to its susceptibility to RFL. The
Chief Engineer had stated in his dismissal that the Petition was premature as necessitating mandatory
RF rejection standards, The League’s Petition for Reconsideration disputes this, stating that fhe labeling
is independent of RF-susceptibility standards, and it would encourage voluntary compliance by
manufacturers without adding any additional work burden on the Commission. The labeling reguirement
would also-serve to educate the consumer by suggesting that the consumer should contact the manu-
facturer for assistance in case of interference.

The 1986 Conference of Volunteer Examiner Coordinators (VECSs) will be held in Washington, DC on
August 8, FCC’s Ray Kowalski, Chief of the Special Services Division, which oversees the Personal
Radio Branch, of which the Amateur Radio Service is a part, will be the official host. Both ARRL VEC
Department Manager Jim Clary, WBSTHH, and Assistant Manager Don McGrath, KZ1A, will attend.
The ARRL VEC now has over 7800 accredited VEs in its program.

The 1985 ARRL Annual Report is now available to members for 31 postpaid. It consists of reports
from the Officers, Board of Directors and HQ staff, and financial statements.

The Boy Scout Amateur Radio Merit Badge pamphlet has been rewritten by Mike Brown, WB2JWD.
The new edition replaces one that was written by HQ staff member Perry Williams, WIUED, nearly
25 vears ago! The Boy Scouts of America national headguarters reports that the pamphlet should be
available in Seprember. '

Do you want to help bring newcomers into Amateur Radio? 1f you are a part of the ARRL Field
Organization or an officer of an ARRL-affiliated club, check the July 1986 issue of Field Forum for an
article entitled Clubs: The Future of Amateur Radio. In it we explore some of the leaks in the system
where we iose people interested in joining our hobby—and what to do about plugging them.

Canadian and US reciprocal operating: A few years ago, the FCC, and its Canadian counterpart, the
Department of Communications (DOC), agreed to autematic reciprocity. Thus, Canadian radio amateurs
visiting the US and US amateurs visiting Canada no longer need reciprocal-operating permits from the
country they are visiting.

Visiting amateurs must confine themselves to both the host country’s restrictions and their home res-
trictions. When you travel across the US/Canadian border, it’s always a good idea to have vour original
license with vou.

A typo appears in the July Happenings column regarding elections for Directors and Vice Directors. The
300-word statement setting forth the candidates’ qualifications must be received at HQ no later than
August 20, not August 30 as stated.
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Electromagnetic Pulse

and the Radio Amateur

Part 1: Will your station survive the effects of lightning strikes or
electromagnetic pulse (EMP) generated by nuclear explosions? The
information in this series will help you harden your radio system.

By Dennis Bodson, W4PWF

Acting Assistant Manager, Technology and Standards

National Communications System
Washington, DC 20305-2010

cerned with protecting their radio

installations against lightning. Many
have applied lightning protection where re-
quired by local electrical codes. Tradition-
ally, the installed protection is designed to
combat *‘slow’’ lightning strikes (having
rise times on the order of tens of micro-
seconds) with protection from direct over-
head strokes obtained by sheltering
important conductors with a grounding
system.

To address the transient threat, including
lightning-voltage surges and electro-
magnetic pulse (EMP), it is necessary to
protect installations against electromagnetic
fields rising to a peak intensity of 50 kV/m
in several nanoseconds. While some
modern lightning-protection devices are ef-
fective against a lightning transient threat,
the majority of them will not act in time
to prevent the faster EMP from entering
the radio equipment,

Protection of Amateur Radio installa-
tions is becoming more difficult as circuit
components become more sensitive to
transients. 1Cs are susceptible to damage
at transient levels smaller than those of dis-
crete transistors, which are more sus-
ceptible than vacuum tubes. New
protection devices such as metal-oxide
varistors (MOVs) offer protection within
one nanosecond of the arrival of a transient
pulse such. When properly selected and in-
stalled, such devices show promise of
providing protection against the universal
transient threat.

R adio amateurs have long been con-

Background

One of the primary reasons for the exis-
tence of Amateur Radio is to provide a
-public service. Qver many years, this service
has proven to be most valuable during
emergencies. At first, the amateur public
emergency service existed spontaneously on
an individual basis. Today, it has evolved
into a well-established system that includes
the Amateur Radio Emergency Service

(ARES), the National Traffic System
(NTS), the Radio Amateur Civil Emer-
gency Service (RACES) and the Military
Affiliate Radio System (MARS).!

Radio amateurs have provided commu-
nications during natural disasters such as
tornadoes, hurricanes, floods and blizzards
when other forms of communication have
been inadequate. The amateur uses por-
table, mobile and fixed-station radio equip-
ment that is not necessarily dependent on
commetrcial power. In almost every com-
munity large and smail, there is a cadre of
experienced radio amateurs willing to res-
pond to the need for emergency commu-
nications.

In addition to the role amateurs fill
during natural disasters, the National Com-
munications System (NCS) has long
recognized that the Amateur Radio com-
munity provides a great national resource.
It is of value not only to the public, but also
to augment civil and military agencies. To
enhance the nationwide posture of telecom-
munications readiness for national
emergencies, the NCS and the ARRL have
a written memorandum of understanding.
Its purpose is to establish a broad frame-
work of cooperation and a close working
relationship with volunteer radio amateurs
for national emergency-communications
functions. Therefore, it is in the national
interest to find ways to enhance the sur-
vivability of the Amateur Radio system in
& nuclear environment.

EMP Defined

Electromagnetic Pulse (EMP) is defined
as a large, impulsive type of electro-
magnetic wave generated by a nuclear ex-
plosion. EMP commeoniy refers to a
nuclear electromagnetic pulse (NEMP). In
this usage, it is a plane-wave, line-of-sight
¢clectromagnetic phenomenon that occurs

'Notes appear on page 36.

]

as a result of an above-ground nuclear
detonation. NEMP has an electric field
strength of 50 kV/m horizontally and 20
kV/m vertically, with a pulse rise time to
peak of 5 to 10 nanoseconds.

There are several different types of EMP
resulting from a nuclear explosion. One of
the more significant types is the High-
altitude EMP (HEMP) that results from a
nuclear explosion above 30 miles in
altitude, The HEMP is created by the in-
teraction of high-energy photons (gamma
rays) with atmospheric molecules,
producing Compton elecirons. These elec-
trons decay in the Earth’s magnetic fields,
emitting photons in the process.

System-Generated EMP (SGEMP) is
produced by the direct interaction of high-
energy photons with systems (equipment),
rather than through their interaction with
atmospheric molecules. SGEMP is impor-
tant because of jts effects on satellite sys-
tems and in-flight missiles.

The third type, Magnetohydrodynamic
EMP (MHD-EMP) is different because of
its distinct physical generation mechanism,
later occurrence, smaller amplitude and
longer duration. It is sometimes referred to
as late-time EMP. MHD-EMP poses a
threat for very long landlines (including
telephone cables and power-distribution
lines) or submarine cables,

EMP Description

Of the three types of EMP, HEMP poses
the greatest threat to the Amatewr Radio
operator’s equipment. Therefore, this
report deals primarily with HEMP and
lightning.

Generation Process

A major threat exists to every Amateur
Radio installation in the US from the pos-
sibility of high-altitude nuclear explosions
over the central part of the country. One
such detonation at a height of 250 to 300
miles could produce an EMP/transient ef-
fect over the contiguous US. Significant
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electrons are deflected from their original
path by the Earth’s magnetic field and
spiral around the geomagnetic field lines.
They complete about one-third of a
revolution before they decay and are
reabsorbed by the atmosphere. The current
generated by this magnetic deflection is a
major component of the deposition region
in a high-altitude nuclear blast.

Deposition Region

In a high-altitude nuclear blast (30 miles
or more above the Earih’s atmosphere} the
gamma rays radiated in a downward direc-
tion travel through the near vacuum of
space until encountering a region where the
atmospheric density is sufficient to produce
the Compton Effect and the resulting
deposition region. The deposition region is
generally circular and is approximately 50
miles thick in the center and tapers toward
the outer edge, with a mean altitude of 25
to 30 miles (Fig 2). The radius of the
deposition region is determined by the
height of the burst, the yield of the nuclear
device, and is limited by the curvature of
the earth. The deposition region is formed
quickly since the gamma rays and the

Fig 1—EMP ground coverage for high-altitude, 10-megaton nuclear explosions at altitudes

of 62, 186 and 300 miles.

EMP levels can occur on the Earth’s sur-
face at all points within line-of-sight from
the explosion. !f high-yield weapons are
used, the EMP field strength felt on the
earth will not vary significantly with the
height of the explosion, Therefore, a high-
altitude explosion, which can cover a large
geographic area, will produce essentially
the same peak field strength as a low-
altitude explosion, which covers a small
geographic area. Fig 1 illustrates the areas
that EMP would affect based on height of
burst (HOB) above the US.

The Compton Effect

During a nuclear explosion, gamma rays
(high-energy photons) are radiated in all
directions from the source. These gamma
rays react with the atmosphere to produce
large electrical charges and currents, which
are the sources of the electric and magnetic
fields that comprise the EMP. The basic
physical process that converts the gamma-
ray energy into EMP energy is known as
the Compton Effect.

When a gamma ray strikes an atom in
the atmosphere, it knocks an electron free
and drives it outward from the detonation.

Since the electrons (Compton electrons) are.

smaller, they are moved outward more
rapidly than the remaining large positively
charged portion of the atom. The results
are a charge separation in the atmosphere,
and creation of a huge clectric current. This
charged region in the atmosphere is called
the ‘““deposition region.’” An additional
current is generated when the Compton

16 O5&

Compton electrons both travel at nearly the
speed of tight (186,000 mi/s} in 2 vacuum.
The rapid generation of the deposition
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Fig 2—At A, deposition regions for & 1-megaton nuclear explosion at altitudes of 31, 62,
124 and 186 miles. Deposition regions for a 10-megaton nuclear explosion at the same

helghts are shown at B.
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Fig 4—Electric field strength of a typical
EMP wave.

region results in a pulse with a very fast rise
time, covering a broad frequency range.

Magnetic Cunjugate

A high-ultitude detonation also generates
beta particles, or free electrons, that spiral
along the Earth’s magnetic field lines. This
creates an increase in the ionization of the
1D layer of the atmosphere not only at the
local area, but also in the area known as
the magnetic conjugate—in the opposite
hemisphere! Fig 3 graphically depicts the
immensity of EMP’s widespread effects.
Amateurs in both the local and opposite
hemisphere may find a sudden loss in their
ability to communicate.

Electromagnetic Spectrum Effects

Amplitude (Waveform)

An EMP has a fast rise time and a short
duration when compared to lightning

surges. A high-altitude EMP rises to peak
voltage in approximately 10 nanoseconds
(ten biilionths of a second) and has a
duration of approximately | microsecond
(1 millionth of a second); see Fig 4. A
lightning stroke, on the other hand, rises
to peak voltage in about 2 microseconds
and lasts 100 times longer (1 thousandth of
a second) than an EMP.

A significant ditference between EMP
and lightning is that EMP effects are felt
over a much larger area simultaneously, not
just locally. Any conductor within the area
of an EMP will act as an antenna and could
pick up the electromagnetic energy. The
voltages and currents induced in these con-
ductors are comparable to those produced
by the largest lightning bolts. However, the
total energy of the EMP current is not as
large as a nearby Hehtning-current pulse be-
cause of the short duration of the EMP.

Lightning can be viewed almost as a
steady current when compared with EMP,
The instantaneous peak-power density for
an EMP is typically 6 MW/m2, However,

since the pulse is of such short duration,
the total energy received on the ground is
only about (.6 J/m2,?

Radio Frequencies

The energy of a high-altitude EMP is
spread over a major part of the RF spec-
trum. Since the pulse has such a last rise
time and short duration, it covers a broad
frequency range extending from 10 kilo-
hertz to 100 megahertz, The electric field
strength remains fairly constant in the
10-kHz to 1-MHz band; it decreases by a
factor of 100 in the 1- ro 100-MHz band
armd continues to decrease at a faster rate
for frequencies greater than 100 MHz,
Most high-altitude EMP energy is at fre-
yuencies between 100 kHz and 10 MHz,
and 99% lies in the frequency spectrum
below 100 MHz (Fig 5).

Coupling

Electromagnetic energy is radiated
downward {rom the deposition region to
the earth. Any conductor beneath or near
the deposition region will act as an antenna
and pick up the electromagnetic energy.
Long power-transmission lines are effective
in picking up the low-frequency com-
penents of the EMP, Short metallic con-
ductors, including internal parts of
electronic equipment, pick up the high-
frequency components of the EMP. A list
of collectors is shown in Fig 6. The energy
on the conductor is in the form of a strong
current and voltage surge that is trans-
mitted to the attached electronic equip-
ment. Table | illustrates EMP-induced
surges on conductors.

Equipment does not have to be attached
directly to u collector (conductor) to be
damaged; EMP/transient-pulse energy can
be coupled to the equipment in other ways.
For example, an electric current can be in-
duced, or a spark can jump, from a
primary conductor that callects the EMP
energy to a nearby secondary conductor

AMPLITUDE
{ARBITRARY UNITS]

i i

FREQUENCY ( MHz)

1 T
102 103

L

Fig 5—The frequency spectrum of EMP.
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Typical Collectors of EMP Energy

Long runs of cable, piping or conduit

Large antennas, antenna feed lines,
guy wires, antenna supports (towers)

Cverhead power and telaphone lines
and supporting towers

Long runs of electrical wiring, conduit,
and so forth in buildings

Metallic structural compoenents, girders,
reinforcing bars, corrugatad roofs,
expanded metal lath, imetal fences

Railroad tracks

Aluminum aircraft bodies

d
[

Fig &

that is connected to the equipment, but not
to the primary conductor.

There are three basic ways to couple the
EMP energy from a high-altitude nuclear
explosion to a conductor on the earth: elec-
tric induction, magnetic induction and
resistive coupling (direct-charge deposi-
tion). Eiectric induction occurs when 4 cur-
rent is induced in a conducting element by
the electrie-field component that is in the
same direction as the conductor’s length.
Magnetic induction takes place in conduc-
tors that are in the form of a closed loop.
The magnetic-field component moving per-
pendicular to the plane of the closed loop
causes a current to flow in the conducting
loop. Resistive coupling occurs when a con-
ductor is located in another condueting
medium, iz, the earth, water or the air,
When a current is flowing in the conducting
medium, the conductor provides an alter-
native current path and shares the current
with the medium. Resistive coupling can be
generated as a by-product of electric or
magnetic induction.

Nuclear Weapons Effects on Radio Signals

Nuclear weapons can degrade and black
ont radio signals far from the immediate
blast zone. Degradation of radio signals by
nuclear weapons varies with the explosion
vield, dJistance and altitude. Signal
degradation may include high noise levels,
ghsorption, attenuation, ionization and
partial or complete blackout. The effects
may extend hundreds to thousands of miles
and last from minutes to hours. Normal
HF ionospheric propagation paths (below
the Maximum Usable Frequency—MUF)
may be disrupted at the same time that new
paths that were not previously available are
reated in the upper HF or fow VHF bands.
It is by no means certain, however, that HF
communications will be completely dis-
rupted under all circurnstances {Table 2).

Lightning

Lightning and EMP have similar charac-
teristics. Both take the form of a fast-rising
electromagnetic pulse that can generate
large currents in conductors. Earlier studies
generally stated that the effects of EMP ex-
veeded those of fightning, but more recent

18 O5T1=

Table 1
EMP-Induced Surges on Conductors

Conductor EMP Rise Time Peak Voltage PFeak Current
Tvpe (Microseconds)  (Volis} (Amperes}
Long, unshielded wires 0.01-0.1 100 k-5 M 1k-10k
(power lines, large
antennas}
Unshielded telephone 0011 100-10 k 1-100
wires at wall putlet
Ac power lines at wall outlet  0.1-10 1 k-50 k 10-100
HF antannas 0.010.1 10 k-1 M 500-100 k
VHF antennas 0.0G1-0.01 1 k100 k H00-1 k
UHMF antennas 0.001-0.01 100-10 k 10-100
Shielded cable 1-100 1-100 0.1-50
Table 2
Effects of Nuclear Detonations on Radio Systems
Frequency  Degradation Spatial Extent and
Ranga Mechanism Duration of Effects Comments
VLF Phase and ampltude  Hundseds to thausands  Ground wave not affected,
changes of miles; minuies 1o lowering of sky-wave raflection
hours. haight causes rapid phase
change with slaw recovary.
Significant amplitude degrada-
tion of sky-wave modes
possible,
LF Absarption of sky Hundreds to thousands  Ground wave not affected;
waves, defocusing. of miles; minuies to sifects sensitiva 1o relative
hours. geometry of burst and
propagation path
MF Ahsorphan of sky Hundreds to thousands  Ground wave not affected
waves, of miles: minutas to
hours.
HF Absorption of sky Hundreds to thousands  BDaylime absorption greater than

waves, loss of
support for F-region
reflection and/or

of miles, burst region
and canjugate;
minutes ta hours,

night-time. F-region distur-
bancas may result in new
modes, muitipath interterence

muitipath interierencs.

VHF Absorption, multipath
interterence, or talse
targets rasulting
from resolved multi-
path radar signals.

LIHF Absorption.

A few miles to hun-
reds of miles; minutes
to tens of minutes.

A tew miles to tens
of miles; seconds to
a few minutes.

Fireball and D-region absorption,
circuits may experience
attenuation or multipath
interfarance

Only important for line-of-sight
prapagation through highly
ionized ragions

reports indicate that lightning effects can
be equal to ot exceed those of EMP in the
lower-frequency spectrum, while EMP ef-
fects are more severe in the higher-
frequency spectrum,

Lightning Description

Lightning is a natural, transient, high-
current electrical discharge occurring in the
atmosphere. Lightning oceurs when a
region of the atmosphere attains a huge
electric charge with the associated electric
fields large ecnough to cause electrical
breakdown of the air, creating a discharge
path for the charge.

The most common lightning path is the
intracloud discharge path. From an elec-
trical equipment standpaoint, however, the
cloud-to-ground lightning discharge path
has the highest potential for causing pow-

er disruption and equipment damage.
Typically, the upper portion of the thun-
der cloud carries a greater positive charge
while the lower part of the cloud carries a
large nepative charge. In a cloud-to-ground
lightning discharge, the negative charge in
the cloud is lowered by the dissipation of
the electrons into the earth. A typical cloud-
to-ground lightning discharge can last from
145 to 172 of a second and is composed of
several discharge vomponents. The total
discharge oceurrence is called a flash. The
typical lightning flash s composed of three
to four high-current pulses culled strokes.
Each stroke lasts about [ millisecond with
a delay between strokes of 40 to 80 ms. The
first stroke is initiated by a preliminary
breakdown in the cloud, which channels a
negative charge toward the ground in a
series of short luminous steps called the séep



leader. As the gtep-leader tip approaches
the ground, the electric field beneath it be-
comes large and causes one or more
upward-moving discharges to be initiated
from the ground. When the downward-
moving legder contacts one of the upward-
moving discharges, the leader tip is con-
nected to ground potential, The leader path
jonizes the air making it a2 conductive plas-
ma that is luminous, The return stroke, a
ground potential wave, propagates up the
ionized leader path discharging the leader
channel. The return stroke produces a peak
current of typically 30 kA in its lower por-
tion, with a rise time of from zero to peak
in about 2 ws. The return-stroke energy
heats the leader channel to temperatures
approaching 60,000 °F and produces a high-
pressure channel that expands to generate
a shock wave that is heard as thunder. If
a residual charge is available at the top of
the channel, a charge called a dart leader
may propagate down the first stroke chan-
nel. The dart leader initiates the second,
third and fourth return strokes, if any.

Lightning Energy

The normal peak current in z single
return stroke will range from 10 to 40 kA
with 175 kA for a severe stroke and with
a charge transfer of 2.5 C (coulombs).® The
total lightning discharge, when composed
of several strokes, can transfer a charge of
25 C. The energy associated with a typical
lightning stroke will vary depending on the
dynamic resistance of the conducting chan-
nel, with values estimated to range from
250 J to 10 MJ.

Lightning and EMP Compared
A direct or nearby lightning strike can

equal or exceed the electromagnetic field

strength of EMP. To compare a direct
lightning strike with EMP, 35 kA will be
used as an average value of the peak cyr-
rent of the first return stroke and 175 kA
as the value of the peak current of a severe
first return stroke. At 1 meter from a direct
lightning ground strike, the magnetic-field
energy for the average return stroke is equal
to the EMP at a frequency near 10 MHz
and exceeds the EMP at frequencies below
10 MHz. At 1 meter from a direct light-
ning ground hit, the energy of a severe
lightning return stroke exceeds the EMP to
frequencies above 10 MHz. At 50 meters
from a severe lightning stroke, the energy
of the total electric field exceeds that of
EMP at frequencies below about 1 MHz;
and for the average first return stroke, the
total lightning electric-field energy exceeds
that of EMP below about 300 kHz.

The major difference between lightning
and EMP is the area affected. EMP can af-
fect an area of thousands of square miles,
while lightning can affect an area of only
a few square miles, with severe effects nor-
mally within a few hundred feet from the
lightning discharge path. EMP can damage
small electronic components and transmis-
sion lines, while a direct lightning strike can

cause major structural damage to antennas
and towers, as well as electronic equipment.

Physical Effects vn Eguipment

The primary effects of EMP that are of
interest to the Radio Amateur are those
that would produce direct damage to the
sensitive electronic components of the sta-
tion. The amateur is also interested in the
temporary blackout caused by disruption
to the ionosphere. A nuclear detonation
causes intense changes in the ionosphere
that increase or decrease the amount of
ionization within a particular layer of the
atmosphere. This change can result in the
absorption of the radio signal or change the
signal path (refraction} to the extent that
communication is not possible. The firebail
itseif can disrupt communications because
it generates an opaque area that radio sig-
nals cannot penetrate.

More widely known disturbances such as
blackout (the complete disruption of
clectromagnetic signals for a short period}
and scvintillation (the scattering of signal
energy caused by fast-changing ionization
irregularity) should not be confused with
EMP. Neither of the foregoing can damage
equipment like EMP can, Radio propaga-
tion degradation, through refraction and
absorption, usually [asts for a few minutes
to a few hours, depending on the frequen-
cy. It is important only where continuous
communications are of vital importance,
becaunse blackout and scintillation are only
temporary and produce no permanent
damage to primary or ancillary radio equip-
ment. EMP, however, produces almost
instantancous and possibly permanent
damage to sensitive electronic components.
Fig 7 shows how signal propagation may
be atfected.

The components of the amateur’s radio
system that can be most aftected are those
directly attached to & primary collector
(econductor) of EMP energy. The amateur’s
transcejver is most sensitive where it is con-
nected to the commercial power lines and
the antenna transmission line. Other sen-
sitive connection points include the micro-
phone, telephone lines and any
remote-control lines.

There is « large number of electronic and
electrical components that can be perma-
nently damaged by the voltage and current
surges induced by EMP/transients. As a
general rule, smaller components are more
susceptible to damage than larger ones. The
maost susceptible components are 1Cs, then
discrete transistors. Somewhat less sus-
ceptible components are capacitors, resis-
tors and inductors. Least susceptible are the
farge components such as solenoids, relays,
circuit breakers, motors and transformers.

Transceivers

The typical amateur transceiver is sub-
ject to EMP/transient damage and tem-
porary effects from a number of sourcas.
The primary sources are EMP energy col-
lected by antennas, transmission lines and

electrical-power fines; to a lesser extent by
remote-control, telephone, microphone
and speaker lines, and so on. The trans-
ceiver would be damaged primarily where
these lines enter it at the antenna match-
ing network, internal power supply,
telephone-patching equipment, miecro-
phone and speaker connections, and so on.
If the transceiver case is metallic, it may
provide enough shielding to prevent
damage from BEMP epnergy collected
directly by the transceiver’s internal wiring
and circuits.

Where EMP energy does enter the trans-
ceiver, it may burn out ICs and FETs.
More hardy components, when not
destroyed completely, may bave degraded
performance because of changes in their
electrical properties. All solid-state
components may experience a change in
state that causes temporary signal errors or
that requires resetting. Vacuum tube equip-
ment has shown little vulnerability to EMP.

Small VHF radios contained in metal
cases are not vulnerable if the external
microphone and antenna are disconnected,
Also, the radio must be physically removed
from other egternal conductors such as
power cords and telephone lines.

Antennas

Antennas are designed to be efficient col-
lectors of electromagnetic energy at their
design frequency. An antenna designed to
operate in that part of the RF spectrum
where EMP energy is high will exhibit a
high coupling efficiency for EMP., It is pos-
sible for high voltages and currents to be
coupled into these efficient EMP antennas.
Equipment attached to these antennas will
likely be damaged by the resulting energy.
Antennas designed to operate at frequen-
cies outside the EMP energy spectrum will
be less likely to act as efficient couplers and
may not collect high voltages and currents.

Since most high-altitude EMP energy is
concentrated between 100 kHz and
10 MHz, antennas in this frequency range
will be subject to the strongest EMP-
induced voltages and currents. All anten-
nas designed to operate between 10 and
100 MHz will also be subject to high EMP-
induced voltages and currents; however,
the EMP energy decreases steadily as the
frequencies increase. In general, all anten-
nas designed to operate at frequencies be-
low 100 MHz will be subject to strong EMP
coupling, since 99% of the EMP energy is
found below 100 MHz. Unfortunately for
the radio arnateur, the HF bands fall within
that part of the spectrum that contains a
great amount of EMP energy and a high
coupling efficiency. On the other hand,
amateur VHF antennas are less efficient
collectors of EMP energy since they operate
above 100 MHz.

When exposed to a high-altitude EMP
event, the amateur’s HF antenna could col-
lect a potential of several thousand volts.
These high voltages could physically
damage the antenna line, balun and any at-

August 1986 19



F LAYER II

: b LAYER

H

:

E ‘/
: -

!

!

.\'\“\

EAHT‘HNM

.

Fig 7—Atmospheric disruption and warping of the Earth's atmosphere caused by a
nuclear explosion. Dashed lines show hypothetical signal propagation

tached electronic equipment. Other con-
ductors associated with the antenna system
can act as collectors of EMP energy. They
are the control cables to the antenna rota-
tor, the antenna mast, guy wires and even
the ground system. These all can collect
high levels of energy and conduct it direct-
Iy or indirectly to sensitive electronic equip-
ment. These unintentional collectors are,
in many instances, move efficient EMP an-
tennas than the RF antenna they support.
Their coupling eificiency is determined
primarily by their length, which may be
long encugh to allow them to operate as
an EMP antenna in the strongest part of
the EMP energy spectrum. Energy from
these collectors, when not directly connect-
ed to sensitive radio equipment, can jump
or arc to conductors (even short ones) that
are connected to radio equipment.

Commercial Power FEquipment
Transmission Lines

Power-transmission lines are extremely
efficient collectors of EMP energy. The
long runs of open, exposed wire can couple
large voltage and current transients. Long,
unshielded power lines can experience peak
EMP-induced surge voltages of between
100KV and 3 MV, and peak currents of be-
tween | kA and 10 kA,

Power-transmission lines act as long cur-
rent conductors with the earth acting as a
return conductor. The EMP-induced cur-
rent tlows down the Hne through the load
{equipment) to ground. The amount of

20 I5T=

energy dissipated in the load depends on
the impedance of the load path to ground.
Equipment that presents a large impedance
will experience larger peak voltages than
equipment exhibiting a smaller impedance
and therefore may experience more
damage.

Power-Line Uransformers

Normal power-line transformers will
pass 2 part of EMP-generated currents
through capacitive coupling across the
windings. Commercial power transformers
reduce the severity of the EMP by de-
creasing the peak voltage and extending the
rise fime of the pulse. in addition, the in-
ternal inductive and capacitive reactances
of the transformer make the transformer
act like a band-pass filter that attenuates
frequencies below 1 and above 10 MHz,

Power-Phase Differences

EMP currents that are generated in the
three phases of a power line are similar, and
voltages in all three phases are nearly equal
with respect to ground. The greatest danger
exists to eguipment connected from one
phase to neutral or ground. Less danger
cxists to eqguipment connected between
phases. The typical houschold wall outlet
supplies 117 V, single phase. Therefore,
amateur equipment using this 117-V power
source is susceptible to receiving damage
from EMP,

Household Circuit Breakers
Household circuit breakers will not offer

EMP protection to the amateur’s radio
eguipment because the damaging pulse will
pass through the circuit breaker before it
has time to react. However, internal arcing
in the breaker box and in normal house-
hold wiring may limit the peak pulse to
about 6 kV.

The amateur should expect the [ocal
commercial power system to be damaged
and experience cutages from the EMP
transient. These outages vould last for
several hours to several days. The power-
line EMP transients can cause component
damage.

Telephone Equipment

The commercial telephone system con-
sists, in large part, of unshiclded telephone
switches and cable systems. Although a
considerable amount of lightning protec-
tion has been built in, there is little
protection provided for EMP voltage and
current surges. An unshielded telephone
line may experience a peak voltage between
100 and 10 kV and a peak current of be-
tween 1 and 100 A. In recent vears, the
telephone companies have started using
solid-state switching svstems that could be
highly sensitive to EMP. The older, exist-
ing transient over-voltage protection for
telephone circuits is robust and can with-
stand repeated EMP transients without
damage. Even the typical telephone hand-
set i5 likely to withstand EMP without
damage., Amateur telephone-patching
equipment, however, is subject to EMP
damage and should be protected.

Computers

One price that modern users pay for the
convenience of microelectronics s a greater
sugceptibility to efectrical transients. In
computers, particularly when used with
Amateur Radio equipment, the same kinds
of vuinerability exist as with regular ham
gear, onfy more 0, Ip a typical amateur
setup, the program and data are input
through a keyboard, cassette recorder or
disk drive, and a video display terminal
{VDT), printer, cassette recorder and disk
drive serve as output devices.

Microprocessors are especially  sus-
ceptible to EMP and transient-voitage
surges. Damage to an amateur’s computer
can run from simple logic upset or
temporary memory loss to fused vcom-
ponents and permanent memory loss. (n-
creased voltage may destroy the
cathode-ray tube (CRTY} and disrupt or
otherwise impair disk drives and other
ancillary squipment.

Repeaters

Microcomputers are having a large
impact on FM repeater design and on an
increasing number of automarted svstems
under program control, Repeaters are
subject to the same threats as any amateur

{continued on page 36)



Construct a Wire Log-Periodic
Dipole Array for 80 or

40 Meters

These log-periodic dipole arrays are simple and easy to build. They
are also lightweight, strong and inexpensive. The design parameters
can be used to construct antennas for the other ham bands.

By John J. Uhl, KV5E

245 Fairfield Ave
Gretna, LA 70053

y desire to work DX and obtain
I\/I DXCC certification caused me to

build my first antenna in the early
1960s. [ needed a directional antenna that
had reasonable gain, was inexpensive, light-
weight and rotatable, and could be assem-
bled with stock items found in large
hardware stores. My choice of antennas
then was the cubical quad. I had much suc-
cess DXing with different quads, and 1
quickly earned DXCC certification. Quads
are excellent antennas, but the ones I built
lacked the mechanical stability needed in
southern Louisiana. 1 soon learned this
when they were ruined by hurricanes.

After my fourth quad was destroyed
some years' later, [ purchased a triband
Yagi and forgot about building antennas

. until the day | had a QSO with Ansyl
Eckols, YVSDLT. What started as a
normal QS0 that day in the [ate 1970s led
to a full-fledged experiment with the
design, construction, erection and use of
log-periodic dipole arrays made of wire. At
that time, YV5DLT was using a triband
log-pericodic dipole array (LPDA) for 20,
I5 and 10 meters. What immediately
piqued my interest was that his beam was
made of wire, and that his signal had out-
standing guality and strength.

During the QS0, I asked Ansyl for con-
struction details of his antenna. His
response was generous, He mailed me
diagrams, schematics and photographs of
the LPDA that he had named Telerana.
(He subsequently published his design in
Q3T."y After reading and studying all of
his data, | was convinced that his design

'Notes appear on p 24.
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Fig 1—Typical 4-element log-periodic dipole array eracted on a tower.

had the mechanical stability to withstand
hurricanes, and  began plans in my mind
to build a copy of Telerana,

I began a search of the fiterature, reading
all of the LPDA articles that 1 could
find.”* By the time [ gathered and read
several references, three years had passed.
Sunspot activity had diminished and band
conditions weren’t as good. Openings on
10 and 15 meters were few and of short
duration, and future conditions would be
worse. I did not duplicate the Telerana for
these reasons, but decided instead to apply
the LPDA theory to the design of wire
LPDAs for use on the 160, 80 and 40-meter
bands. By making some preliminary
calculations [ found that an LPDA for 160

meters would be too large to fit my lot size,
but LPDAs for %0 aod 40 would fit.
However, it would not be possible for me

to rotate these LPDAs,

LPDAs for 80 and 40 Meters

I placed the same criteria on the LPDAs
that 1 had placed on the quads—that they
have reasonable gain, be inexpensive and
lightweight, and that they could be assem-
bled with stock items found in large hard-
ware stores. This article is written to detail
the design, construction, erection and use
of wire LPDAs for the lower frequency
bands. Fig | shaws one method of in-
stallation. You can use the information
presented here as a guide and point of
reference for building similar LPDAs,

I space is available, the antennas can be
“‘rotated” or repositioned int azimuth after
they are completed. A 75-ft tower and a
clear turning radius of 120 ft around the
base of the tower are needed, The task is
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simplified if only three anchor points are
used, instead of the five shown in Fig 1.
Omit the two anchor points on the forward
¢lement, and extend the two nylon strings
used for element stays ail the way to the
forward stay line.

For the design procedure, refer to The
ARRL Antenna Book.” By using the
formulas given there and other data in the
text, all of the dimensions ¢an be obtained
and the LPDAs will take shape on paper.
The design results are summarized in the
conciuding section of this article. The next
step is to fabricate the fittings; see Fig 2 for
details. Cut the wire elements and feed lines
i0 the proper sizes and mark them for iden-
tification. After the wires are cat and
placed aside, it will be difficult to remem-
ter which is which unless they are marked.
When you have finished fabricating the
connectors and cutting all of the wires, the
antenna can be assembled. Use your in-
genuity when building one of these anten-
nas; it isn’t necessary to duplicate my
[.PDAs exactly.

The elements are made of standard no.
14 stranded copper wire. The two parallel
feed lines are made of no, 12 solid copper-
coated steel wire, such as Copperweld®.
This will not stretch when placed under
tension. The frout and rear connectors are
cut from !4-in-thick Lexan® sheeting,
and the feed-line spacers from li-in
Plexiglas® sheeting.

Study the plans carefully and be familiar
with the way the wire ¢lements are con-
nected to the two feed lines, through the
tront, rear and spacer conngctors. Details
are sketched in Fig 4. Connections made
this way prevent the wire from breaking.
All of the rope, string and connectors must
he made of materials that can withstand the
effects of tension und weathering, Use
nylon rope and strings, the type that
yachtsmen use. Fig 1 shows the front stay
rope coming down to ground level at a
point 120 ft from the base of a 75-ft tower.
1t may not be possible to do this in all cases.
In my installation [ put a pulley 40 ft up
in a trez and ran the front stav rope through
the pulley and down to ground level at the
base of the tree. The front stay rope will
have to be tightened with a block and tackle
at ground level.

Putting an LPDA together is not
difficult if it is assembled in an orderly
martner, It is easier to connect the elements
to the feeder [ines when the feed-line assem-
bly is stretched between two points. Use the
tower and a block and tackle. Attaching the
rear connecior to the tower and assembling
the LPDA at the base of the tower makes
raising the antenna into place a much
simpler task. Tie the rear connector
securely to the base of the tower and attach
the two feeder [ines to it. Then thread the
two feed-line spacers onto the feed fine.
The spacers will be loose at this time, but
will be positioned properly when the
elements are connected. Now connect the
front connector to the feed lines., A word

22 1L LS

_ HOLE SIZE 10
-7 MATCH ROPE USED

F'ORWARDI

DEPENDS ON
SIZE QF BALUN

o ——
-,
o o D G
e

e

A
HOLE SIZE
T MATCH WIRE USED

14

T REAR
ANCHOR

HOLE SIZE TO .

- 4 :
MATGH ROPE USED ﬁq;_*_

“"\.

i \

HOLE $IZE 10
MATCH WIRE

31Ze USED T ]
STy
104 - 524

B

HOLE SIZE 70 wmif oo, L V8
MATCH WIRE | -
SIZE USED ‘—| L‘ N §
1/4" - 14"
308"
(C1
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of caution: Measure accurately and care-
fullv! Double-check all measurements
before you make permanent connections.

Connect the elements to the feeder lines
through their respective plastic connectors,
beginning with element 1, then element 2,
artd 50 on. Kezp all of the element wires
securely coiled. if they unravel, you will
have 4 tangled mess of kinked wire. Check
that the element-to-feeder connections have
heen made properly. (See Fig 4.) Once you
have completed all of the element connee-
tions, attach the 4:1 balun to the underside
of the front connector. Connect the feeder
lines and the coaxial cable to the balun.

You will need a separate piece of rope
and a pulley to raise the completed LEDA
into position. First secure the eight element
ends with nylon string, referring to Figs 1
and 3. The string must be long enongh to
reach the tie-down points. Connect the
front stay rope to the front connector, and
the completed LPDA is now ready to be
raised into position. While raising the an-
tenna, uncoil the element wires to prevent
their getting away and balling up into a
mess. Use care! Raise the rear connector
to the proper height and attach it securely
to the tower, then pull the frout stay rope
tight and secure it. Move the elements so
that they form a 60-degree angle with the
feed kines, in the direction of the front, and
space them properly relative te one
another. By adjusting the end positions of
the elements as you walk back and forth,
you will be able to align all the elements
properly. Now it is time to hook vour rig
to the system and make some QSOs,

Performance
The reports | received using the [LPDAs

were compared with an inverted-V
dipole. All of the antennas are fixed;
the LPDAs radiate to the northeast,
and the dipole to the northeast and
southwest. The apex of the dipole is at
70 feet, and the 40-and 8(-meter LPDASs
are at 60 and 30 feet, respectively. The
gain of the LPDAs is in the range of 7
to 9 dB over the dipole. This was apparent
from some of the reports received: **The
quality of the audio on the log is superior
to the inverted V.”" **I'he signal on the log
is much stronger and steadier than the V,
about 10dB.” “The LPDA does not fade,
but fading conditions are present on the in-
verted V."" During pileups, } was able to
break in with a few tries on the LPDAs,
vet it was impossible to break in the same
pileups using the dipole.

During the CQ WW DX Contest 1 was
able to break into some hig pileups after
a few calls with the LPDAs, Switching to
the dipole, I found it impossible to break
in after many. many calls. Then, after |
switched back to the LLPDA, it was easy {0
break into the same pileup and make the
Q50,

Think of the possibilities that these wire
LPDA systems offer hams worldwide.
They are easy to design and to construct,
real advantages in countries where cormmer-
cially built antennas and parts are not avail-
able at reasonable cost. The wire needed
can be ubtained in all parts of the world,
and cost of wonstruction is low! ff
damaged, the LPDAS can be repaired easily
with pliers and solder. For those who travel
on [ Xpeditions where space and weight are
large considerations, LPDAs are light-
weight but stuedy, and they perform well.
They’ll even withstand a hurricane!



Calculations for Log-Periodic Dipole
Arrays

Design constants and the results of design proce-
ures follow, (Terms are detined at the end of this

-
MOUNT BALUN ON

ELEMENTS MADE FROM section.)
NO. 14 COPPER STRANDED WIRE r = {845
’ o = 006

Oor = D.IS2

cota = §.548
E! o = 31.86%

Gain = 7.5 dBi (5.35 dBd). [By sloping the
elements forward, the gain may
be increased 3 to 5 dB over this

OVERALL | figure.—Exd. |
FEED—LINE i gt = {.065
LENGTH B, = 1.39; see nate I0,
Ry = 70
Fed with 50-ohm coaxial cable and a 4:¢ balun

For the 80-meter antenna,

fn = 4,1
fl = 3.3
B = 1,24
B, = L72
Apay = 298,18 ft
L = 48,42 &t
N = 4,23 (rounded to 4)
1 = 14909 1t
Ry = 70 ohms
h = fd
a 2.667 » 1073

FEED LINE MADE \ hra = 23400

FROM NO. 12 i o

COPPERWELD WIRE ;3" i ;377%60?;‘";5

s dia = 17891t
s See Table | for calculated array dimensions.

For the 40-meter antenna,

UNDERSIDE OF CONNECTOR fa = 1.5
FOR BALANCE f1 = 6.9
B i.09
By = 151
hpax 142,61 ft
L = [8.57 1Y
NYLON AOPE N = 3.4 (rounded to 41
1#4" OR LARGER £l = 71,30 ft
P Ry = 70 ohms
e h = 33727
g a 2667 % 103
ha 12273
Zae = B59.82 ohms
Y Zy = 8176 ohms
TO FRONT di; = BS56ft
sTAY See Table 1 for calculated array dimensions,

Definitions of Terms

operating bandwidth = Mm/sfl

Fig :%—Typjcai layout for the LPDA. Use a 4:1 balun at the point indicated. See Table 1 fn = highest frequency, MHz
for dimensions. f1 = lowest frequency, MHz
7 design constant
o relative spacing constant
Bopt value of o for optimum gain
o’ = mean spacing factor
a = apex half-angle
B, «  bandwidth of the active group. See
note 10,
Table 1 B, structure {array) bandwidth
Calculated Array Dimensions L = boom length for N elements
™ number of elements
Efement Length Half Length Element Spacing i fongest element -+ 492/f1
80-Meter Array Ao iongg;t‘tg.e[e-space waveiength
v 14 " _ -

:;: 112459 éoagf];t ,;i g - g;gg 2 gw - Igﬁ!g 2 Ty characteristic impedance of Feeder
- : T o R Ry = jmean radiation resistance level of
€3 = 108.45 fi Ve @3 = 6323 1t dyg = 1277 It required input impedance of active

4 = 89095 ft Yz 4 = 44,98 ft tegion
Zay average characteristic impedance of
40-Meter Array a dipole
M =71.301 2 = 3565 dy; = B.56 ft h
2 = 60.25 ft 2 @ = 30.13 dpg = 7.23 ft 120 {m LI 2.25)
i = 50.91 & 2 (3 = 25.46 ft das = 6.11 ft a
4 = 43,02 ft i =2151H1H

[Note: An eriar exists in The Antenng Book for
this equation.—Ed.}
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NOTES

J§) MOUNT BALUN ON BOTTOM

" 0 FRONT GONNECTOR
¥OR BALANCE

(T1FEED WITH 5010 CORXIAL
T CABLE AND 4.1 BALUN

(3 ppy CLOSE ATTENTION TO
T DETAIL GF ELEMENT
CONNESTION TO FEED LINES

/ FRONT CONNECTGR
4 AND BALUN MOUNT
i " THICK LEXAN

TO FRONT 51AY

™
TOWER
BEAR GONNECTOR -
172" THICK LEXAN
1 7',-‘ .k’
|
L
Y

FEEDERS

.,
\
\l

- SPACERS

Fig 4—Details of efectrical and mechanical connections of the elements to the feed line.

Knots in the nylon stay lines are not shown.

h = ¢lement half length

2 = radius of element

3 = length of elerents

d = spacing befween elements
Notes
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By = 11+ 771 — «Peoter

New Products

TELEDYNE SEMICONDUCTOR CMOS
CHOPPER OP AMP

a new proprietary high-voltage (MOS
chopper-stabilized op amp—the TSC915.
This device extends the supply voltage
operation of CMOS chopper-stabilized op
amps to :+ 15 V, while maintaining the ex-
ceptional dc specifications which have
made these op amps popular in [ower
voltage applications, Previous chopper-
stabilized op amps were limited to opera-
tion from +7.3-V supplies,

Compared with the industry standard
OP-07E precision bipolar op amp, the
TSC915 reduces several key sources of
error: lower input offset voltage error, off-
set voltage drift, input bias current, input
offset current and higher open loop gain.
Instead of offset-nuiling teimpots, the
TSC915 needs only two inexpensive 0. 1-pF
film capacitors to store the offset voltages.
All chopper circuitry is included on the
chip, and the nulling process is transparent
to the user.

The TSC915 is available in both plastic
and cerDIP 8- and 14-pin DIP packages
from Teledyne Semiconductor, 1300 Terra
Bella Ave, PO Box 7267, Mountain View,
CA 94039-7267, tel 415-968-9241.— Bruce
Q. Williams, WASIVC

MFJ ENTERPRISES DIGITAL
SWR/WATTMETER

|l The MFJ-818 ts an automatic, digital
SWR/Wattmeter with easy-to-read, 4-in-
high, bright-orange digits on the SWR dis-
play, and a 0-200 W 12-bar LED RF out-
put display. An additional three-color
indicator tells the antepna matching
condition—green for “*good,”" vellow for
“not very good™ and red for a mismatch
condition.

Because the unit is autormatic, it indicates
SWR from 1.1 to 9.9 directly and instan-
taneously without the usual switching to
FWD, adjusting the meter and then switch-
ing to SWR to read. Dimensions are 5!
% 4% » [inch. The unit is covered by an
unconditional one-year warranty. Priced at
$49.95 each. If vou order directly from
MFJ, vou get a 30-day, money-back
guarantee. Available from MFJ Enter-
prises, Inc., P.O. Box 494, Mississippi
State, MS 39762, tel 601-323-5869.---Bruce
Q. Williams, WAGIVC -] 5.



Inexpensive RF Switches for
the Ham Shack

Save a few bucks in the
shack—use wall-toggle
switches as RF switches!

By Paul Follini, VE1CZX

RR 4
Amherst, NS B4+ 3Y2
Canada

those used in home electrical systems, — medsurements show no increase when the  return loss as a function of frequency. Table

work well in RF switching applica-  switch is inserted between the transmitter 1 shows the correlation of return loss and
tions. Although it might appear un- and the antenna. Return-loss measurements SWR. At 21 MHz, the return loss is approx-
orthodox to use 60-Hz devices at RF, there  were made in the ARRL Lab using the pro-  imately 20 dB, equating to an SWR of
is nothing in the design of these switches
that makes them unsuitable for use in trans-
mission lines for frequencies up to at least
30 MHz. Indeed, they have heavier contacts t
and greater contact spacing than the rotary- |
wafer type of switch commonly used for
RF switching.

Toggle wall switches and their enclosures
are available at any electrical supply house
and at most hardware siores. The price of
a switch is about $1.25, and an enclosure
costs about a dollar. The most useful type
of switch is what electricians call a “*three-
way switch.” It has a single-pole, double-
throw configuration.

These switches bave a number of advan-
tages over the rotary type, in addition to
low cost. They are rugged—a wall switch
is rated at 15 A, which is a hefty load. They
are easy to work with and to mount. No
chassis work is required since their standard
enclosures accept them without the require-
ment for drilling holes. The enclosures have
removable walls, so that there is easy ac-
cess to the switch terminals, and they are
designed for side-to-side ganging to facili-
tate multi-pole switch configurations.

S tandard toggle wall switches, suchas  tal capacitance was less than 5 pF. SWR totype showm in Fig 1. Fig 2 is a plot of

Electrical Characteristics

To evaluate the suitability of these
switches for RF applications, capacitance T o L o
between contacts, and between contacts and - =
ground were measured. In each case, theto-  Fig 1—Prototype switch assembly using 50-239 receptacles,
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Fig 2---Return loss plotted as & function of
frequency using the prototype of Fig 1.
Each horizontal division is & MHz. Vertical
divislons are each 10 dB. Return loss Is
plotted for frequencies between 1.5 and

50 MHz. The top line is a reference show-
ing 0-dB return loss. The two lower traces
are almost ¢coincident and are the measure-
ments at the two output ports.

1.22:1, At lower frequencies, SWR is less.
The prototype switch was tested on 15
meters with 1000 W forward and 600 W
returned (SWR of 8.5:1) with no evidence
of arcing. This design should handle the RF
levels encountered in amateur HF radio use.

Applications

If vou are using SO-239, or other
standard-type receptacles, any enclosure
configuration is acceptable. Lf you wire the

Table 1

Reflection Coefficient and SWR vs Return Loss

Return Return
loss Rafiection Loss Reflaction
[Gi=)] Coefficient  SWR fd8) Guefficient  SWR
1 0.8913 17.3810 a1 002582 1.0580
2 (1.7943 8.7242 3z 0.0251 t.0515
3 .7079 5.8480 33 Q0224 1.0458
4 0.6310 4,4194 34 0.0200 1.0407
5 0.5623 3.5698 35 0.0178 1.0362
& 0.5012 3.0095 36 0.0158 1.0322
7 0 4467 268146 37 00141 1.0287
8 0.3981 2.3229 s 00126 1.02585
G 0.3548 2.0909 39 0.0it12 1.0227
10 0.3162 1.9250 40 RO100 1.0202
11 0.2818 1.7849 H 0.0089 1.0180
12 n.2512 1.6709 a2 0.gG7e 1.0160
13 02239 1.5769 43 0.0071 1.0143
4 0.1985 1.4985 44 0.0063 027
15 01778 1.43286 45 01056 i.0113
16 0D.158% 1.3767 46 (3.0050 1.0101
17 {.1413 1.3290 47 00045 1.0080
18 0.1259 1.2880 i8 0.6040 1.0080
19 01122 1.2528 a9 0.0035 1.0071
20 0.1000 2202 50 0.0032 1.0063
21 0.0891 1.1957 51 0.0028 10087
22 3.0794 1.1726 52 0.0025 1.0050
23 0.0708 1.1524 53 Q.0022 1.0045
24 0.0631 11347 54 Qno2o 1.0040
25 0.0562 1.1182 45 .0018 1.0036
Pl 0.0501 1.1055 e 0.0016 t{ jos2
27 0.0447 1.0935 57 0.0014 1.0028
28 0.0398 10829 58 0.0013 1.0025
29 0.0355 1.0735 5] 00011 1.0022

30 003186 1.0653 60

0.0010 1.0020

coaxial transmission line directly into the
switches, the best enclosures to use are
those with built-in cable clamps. These
clamps are about the right size for most
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Fig 3—Power and antenna switching for two rigs.
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standard coaxial cables. Arrange the cables
so they enter and leave the box in as straight
a line as possible. Strip the outer insulation
off the cable and screw the clamps down
snugly to make a good grounding contact,
but not tight enough to crush the cable. {f
vou use small-diameter cable, wrap the
braid with bare hookup wite to give the
clamps a good bite on the braid. Strip
about 4 inch of insulation from the center
conductor of the coaxial cable. Form the
conductor into a hook and secure it under
the terminals of the switch. Bond all
sections of the enclosure with bare wire,
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Fig 4—Three 1oggle wall switches used to
selact ons of four antennas.



/. METAL TWO-GANG SWITCH PLATE
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Fig 5—Two switches may be ganged together mechanically to form a double-pole double-

throw (DPDT) configuration.

ANTENNA
MATCHING NETWORK
IN  2UT

COAXIAL GABLE SHIELDS GROUNDED TO
_,,/‘/_ ENCLOSURE 8Y GABLE CLAMPS (SEE TEXT)

TWO SWITCHES

e
%’
i 1\\
i 5,
u: { N

TRANSMITTER

GANGED AS
SHOWN IN FIG &

ANTENNA
FEED LINE

Fig 6—Two ganged (DPDT) switches used for switching an antenna matching netwark in

and out of the feed line.

using the binding screws provided, Use
metai switch-cover plates to ensure
adequate shielding.

To illustrate the flexibility possible with
these switches, some applications are
shown in Figs 3 through 6. In Fig 3, two
transmitters are switched on or off simul-
taneously with their antenna connections.
This ensures that a transmitter will ot in-
advertently be operated into an open trans-
mission line. Fig 4 shows how three
switches can be used to select one of four
antennas. Fig 5 shows how two switches
can be ganged together mechanically to
form a DPDT switch. Fig 6 shows two
ganged switches used to switch an antenna

matching network in or out of the trans-
mission line, as needed.

Conclusions

The installations shown in Figs 3-6 are
in use in my radic shack and have been
giving good service. A couple of words of
advice—do not switch antennas when they
are powered! Live switching is inadvis-
able in this application, just as it is
in any switching application because most
switches can’t withstand the high voltage
transients that are generated. Also,
always use metal enclosures with the
switches—they provide RF shielding and
shock protection, et |

New Products

REGENCY MX7000 SCANNER
MONITOR

[.] The Regency MX7000 is one of the
few scanners capable of covering frequen-
cies as high as 1.3 GHz. In addition to
covering all frequencies between 25 MHz
and 3550 MHz, it provides ecntinuous
coverage of all frequencies hetween
800 MHz and 1.3 GHz.

In addition to scanning as many as 20
preprogrammed channels, the scanner can
also search through an entire band for an
active frequency. When an in-use frequency
is found, the frequency will appear on the
digital display. The user then has the op-
tion of continuing to search or to store the
new frequency in one of 20 channels.
Search increments of 5, 12.5 and 25 kHz
are available.

The multifunction, lighted LCD display
shows channel numbers during the scan
mode, channel and frequency when a call
is received, loss of power, delay function
status, channel lockout and search mode
selection. Other sophisticated features in-
clude a 24-hour digital clock, priority chan-
nel, dual scan speeds and a scan or search
delay that provides a pause when “calls™
and “answers” are on the same frequen-
¢y. The MX7000 is designed for home or
mobile use, and comes with a telescoping
whip antenna, ac power supply, dc power
cord and & mobile mounting bracket.

The MX7000 is available through
Regency scanner suppliers or by contact-
ing Regency Electronics, Inc, 7707 Records
St, Indianapolis, IN 46446, tel
312-372-7090. Suggested retail price:
$699.95.—Bruce O. Williams, WAGIVC

Strays

I would Jike to get in touch with. ..

LJ anyone with a manual/schematic for

4 Sears 412-3573 2.m transceiver. Don
Norman, AF8B, 41991 Emerson Ct, Elyria,
QOH 4403s.
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An Alternative Method of
Mounting Large-Size Antennas

| ooking for an inexpensive method of supporting your antenna? Try
a used telephone pole and this homemade rotator mount assembly.

By Peter D. Meyer, NGAFW

Dept of Physics and Astronomy
University of Montana
Missoula, MT 59812

Minnesota from New York, Since

receiving my Novice license in 1969,
[ had experimented with various types of an-
tennas. After thinking over my experiences,
i purchased a Wilson 5Y-36 tribander.
Without much difficulty, the antenna was
soof constructed, but one problem re-
mained: What would 1 use for an adequate
support system for the antenna?

Q few vears ago, I relocated to central

The Search Is On

Literature suggested that if the tribander
is to perform its best, it should be higher
than 30 feet ahove the ground. I placed
telephone calls to local tower distributors
and outlets. To my dismay, 1 discovered
that the towers that would support the an-
fenna at a height greater than 30 feet were
bevond my finances.

1 consuited with other hams and with my
father, a licensed professivnal engineer and
prospective ham. He soggested that a
wooden utility pole be used for the main
tower frame. He pointed out that a pole is
quite sturdy and that ice loading during the
harsh Minnesota winters would put a severe
strain on any structure. The Minnesota
summers, with their strong winds,
reinforeed the need for strength. Perhaps
the cost would be at a level that 4 voung
student could afford, and the idea of not
having guy wires strung around the yard
was appealing. Allin all, for a solidly built
alternative to a conventional tower, a
simple utility pole seemed to fit the bill, kt
aiso lent itself to a bit of the “homemade’
aspect of Asmateur Radio.

Again, | went to the telephone, but this
time to place calls to several ocal lumber
yards. [ soon discovered that a new, treated
utility pole was far too expensive. The next
best thing was to try and locate a utility
company that might have a wsed pole
available. Luckily, I found that the locul
electric company could provide me with a
pole. They would also deliver it and assist
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with its installation, all for only $50 (see
Table 1}

[Editor’s Note: | approached the local utilities com-
pany 1o learn the pracedure of how to obtain a used
telephane pole in Connecticut. First, the individual's
name is added to a waiting list, When a poie is avail-
able, a cost of $.50 per foat is charged. This proce-
dure will vary trom state to state. Before hoisting any
structure, it is wise to check your town’s erdinance
relating to raised towers. {nce this is cleared. con-
tact vour utifity companyl]

Mounting the Antenna

A site for the eventual placement of the
tower and antenna was suitably located
¢lose to the radio shack on our farm. The
site was clear of brush and trees and was
away from overhead power lines. Remem-
ber that any antenna should be as far from
power lines as possible to avoid serious
electrical shock. Salety always comes first!

My next problem involved mounting the
rotator assembly and the entire antenna
array to the pole. T'wo trianguiarly braced
brackets were designed to house the rotator

Fig 1+—Machanical illustration for construct-
ing the bottom hracket. This section holds
the rotator. At A, the side view of the
bracket is shown, B shows the top area
and , the front view. All dimensions
shown are as specified and actual materlal
placement is discussed in the text.

Table 1
Materials List
Approx
Gty tem Cost
2 B x & x 3/8-in steel plate $1.00
2 B x 10 x 3/8in steal place 1.25
1 B0 x Y4-in stesi angle iron 1.00
10 12 ¢ 10-in hardened steel holts  3.00
1 Wooden utility pole 50.00
1 Bearing 1.00
1 Cover 0.50
1 Welding rod 1.00
Total $58.75

using 3/8-inch steel plate and 3/8-inch steel
angle iron. The bottom bracket holds the
rotator. This assembly was constructed by
welding together iwo pieces of 8- % t0-inch
steel plate along their short sides and at right
angles to each other. Bracing was done by
welding two pieces of angle iron along the
edges as shown in Fig 1A. Fig 1B shows the
top face of this support. The rotator sits
here, Five 3/8-inch hales were drilled to




pass the rotator mounting bolts. Through
the other face {Fig 1C) were drilled five
Ve-inch holes for the “» x  1(-inch
hardened steel bolts that would mount the
rotator bracket to the pole.

The bearing bracket assembly was
constructed in much the same way as the
rotator bracket (see Fig 2A). Here, the steel
plates may be of a smaller size since the
bearing bracket needn’t support the weight
of the antenna, mast and rotator as the
rotator bracket must. I made mine 6 x 8
% 378 inches. Fig 2B shows the top face of
the bearing bracket. A 2Vi-inch hole was
drilied to seat a 2-inch self-aligning bearing.
The 2-inch-diameter salid steel pipe T used
as an antenna mast passes through this bear-
ing. [ had to be sure the mast was smooth
enough to fit through the bearing. The bear-
ing bracket is mounted to the pole with
Y2 x 10-inch hardened steel bolts passed
through five 4-inch holes {Fig 2C). It is im-
portant that the bolts be hardened. High
winds, ice and snow loading could put too
much stress on unhardened bolts, causing
them to shear. This could mean disaster for
that nice antenna! The bearing bracket is
mounted to the utility pole one to two feet
above the rotator bracket. A small piece of
an old inner tube will keep moisture from
directly hitting the bearing and prolong its
life. Bearing and rotator brackets mount to

the pole as shown in Fig 3,

Raising the Tower

An electrie company crew arrived to raise
the structure the morning after 1 finished
construction of the bearing and rotator
brackets. First, a 6-foot-deep hole was
drilled with an auger. The delivered pole
was 40 feet long; with 6 feet of the pole
underground, my antenna would be at least
33 feet high because the steel-pipe mast
between rotator and antenna would pro-
trude bevond the bearing bracket by about
I foot. After the hole was dug, I mounted
the steel brackets to the pole using the
Y2 % l0-inch hardened steel bolts. Next,
the rotator and mast were mounted. Up to
this point, all work was performed on the
ground without much difficulty. Using a
level, I checked for straightness of the
assembly and mast with respect to the hole
in the upper support. All calculations were
correct so far!

The next major step required the crew’s
help. They placed the pole by the hole and
partially raised it, using their crane. Now
the beam was brought into place and at-
tached to the mast. All nuts were checked
for tightness. Next, the rotator cable und
feed line for the beam were connected. The
euntire assembly was checked twice for
levelness. All was okay!
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Fig 3—This mechanical drawing shows a
side view of the complete installation
attached to the wooden utility pole..

The crane lifted the pole into the hole
and the rotator was run until its indicator
pointed due north. Next, the crew rotated
the entire pole antenna assembly so that the
beam was pointed in a northerly direction,
using a compass as a guide. The antenna
was now up and the entire process took
about one hour to complete!

Miaintenance

It is not difficult to work on the beam
and rotator or to add antennas to the
existing structure. A pair of lineman’s pole
climbers and associated safety equipment
are all that is necessary. 1 always wear u
safety belt. Remember, it is a long way to,
the bottom from ery height! Climbing
pegs, such as those implanted into the sides
of telephone poles by utility workers, are
another alternative, For those who are not
agile, a cherry picker might be considered.

Conclusion

I have wsed this system for over seven
vears without a problem. Its performance
is adequate, and its appearance is not un-
sightly. So, those who like a little adventure
combined with a construction project might
give this system a try. At least you don’t
have to dig a large hole, fill it with concrete
and carry large sections of tower! For me,
the money I spent on this project to increase
my signal strength was one of the best in-
vestments | could have made for my station.
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» Under Construction

The QRP Transmatch—
A Novel Approach

Part 10: \nnovation is a vital part
of Amateur Radio. These design
hints can aid you in future QRP
or QRO projecis—especially when
variable inductors are needed.

By Doug DeMaw, W1FB
ARRL Contributing Editor
PO Box 250
Luther, M! 49656

iniature wvariable inductors are
M obtrusive by their absence! How

often have you searched for QRP-
size roller inductors or some equivalent
device to use in a Transmatch (transimitter-
to-feed-line matcher)? Transmatches are
sometimes called “*antenna tuners’ or **an-
tenna matchers,”” just to clarify matters,
Whatever the name, some type of con-
tinuousty variable coil is desirable in order
to meet the range of load conditions we
may encounter with antennas.

Some Transiatches contain only tapped
coils and a switch. This is tine for some ap-
plications, but there are times when the
needed value of inductance exists berween
the available coil taps. When this happens,
we may be unable to obtain 4 1:1 match
(SWR of [)and must accept, say, a 1.8;1
SWR. Chances are that the overall system
will work just fine without a perfect maich,
but from a psychological viewpoint, some
amateurs are troubled by unything higher
than a 1:1 SWR.

This month we will consider a simple
homemade variable coil. along with some
ather ideas that can be applied to home-
constructed Transmatches and other ham
gear. There is no reason why we can’t apply
the general concepts described here to QRO
thigh power) matching networks as well:
All that is necessary for scaling the com-
ponents to high-power operation is the use
of heavier conductors and larger core
materials.

Some Elements of a Transmaich

Fig 1A shows the basic circuit of an $PC
(series-parallel capacitance) Transmaich.
This is a variation | developed some years

30 TR
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ago, based upon the standard T network
(Fig 1E) and Ultimate Transmatch that was
popularized in QST by Lew McCoy,
WIICP.' C2B of Fig 1A was added in
arcer to provide greater frequency range
and to aid the suppression of harmonic cur-
rents. C2B (one half of a dual-section
capacitor) is in shunt with L1, which places
more parallel capacitance in the ¢ircuit than

‘Notes appear on page 33.
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is characteristic of the T netwaork. This re-
quires less inductance at L1 for a given
matched condition. It has an advantage for
QRO operation: The added parallel
capacitance (C2B)} lowers the parallel
resistance of L1, which reduces the ievel of
RF voltage applied to C1 and C2 of Fig 1A.
The plate spacing of C1 and C2 can there-
fore be somewhat less than that for a
T network or Ultimate Transmatch. in
other words, for a given power level,there
could be arcing between the plates of C]

SPC TRANSMATCH .
PARY cea 42 To 1:4 o)
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L 150 00 142 OF FIG ) ‘e o5
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Fig 1—Basic circuit of an SPC Transmatch (A). A 4:1 balun transformer is shown at B. It
consists of 15 trifilar turns of no. 24 enam wire on an Amidon FT50-43 toroid core, A con-
ventional balun transtormer is shown at C (see text). The primary has 15 turns of no. 26
enamel wire, and the secondary has 30 turns, center tapped, of no. 286 wire. {llustration D
shows the symbol for a slug-tuned coil. A standard T network is shown at E.
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Fig 2—A 1-20 pH homemade variable in-
ductor (see text) and three 0.5-inch-
diameter ferrite rods tied in a bundle for
QRO use.

and C2 (Fig 1E),whereas there would be no
voltage breakdown between the plates of
the SPC Transmatch for the same power
level. Apart from the differences in perfor-
mance we have just considered, all three
networks have the same matching range
{wet noodle to long wire). Therefore, for
the sake of simplicity, you may prefer the
circuit of Fig 1B, especially for compact
QRP equipment,

Matching fo Balanced Feeders

Most commercial Transmatches contain
a balun (balanced-to-unbalanced) trans-
former. This is used with antennas that are
fed with 300-0hm TV ribbon, or open-wire
450- or 600-0hm line. Practically, the trans-
formation ratio is unimportant, especially
when using a multiband center- or end-fed
Zepp antenna. The impedance presented at
the transmitter end of the feed line will vary
from band to band. It may be less than 100
ohms, or it might be as high as 2000 ochms,
The main idea is that we convert the un-
balanced transmitter output to a balanced
feed for the transmission line. Fig B shows
a 4.1 ratio balun transformer that can be
inserted between the Transmatch output
and balanced feed line. This hookup (con-
sisting of three identical wires wound simul-
taneously on a toroid core) provides a
transeission-tine transformer. We can refer
to the winding as “trifilar.””

A conventional transformer is seen in Fig
IC. It serves as a balun device also,
inasmuch as the secondary winding is
center tapped. It is drawn as a 1:1 trans-
former, but it can be changed for step-up
transformations by placing more turns on
the secondary winding,

Broadband fransformers of the type in
Fig 1 are not suitable for matching
impedance values from 350 ohms to
greater than approximately 600 ohms. At
high-power levels, the developed RF
voltage at high impedance values will cause
core saturation or damage, along with
voltage breakdown between the windings
and the core material. These problems will
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Fig 3—Construction details for the homemade variable inductor of Fig 5.

not affect us during QRP (10 W maximum)
operation.

Homemade Variable Coils

The symbol for a slug-tuned variable in-
ductor is shown at D of Fig 1. We can con-
struct these coils from ordinary materials.
This will provide small variable inductors
for QRP work, and in the case of QRO
¢oils we can save many dollars by not buy-
ing commercially made roller coils. For ex-
ample, a Y- by 4-inch ferrite rod (Amidon
Assoc) of 125 permeability (no. 6l
material) can be used inside a *4-inch ID
coil to provide an inductance range of 1.0
ter 20 wH. Such a device is shown in Fig 2,
I used a ballpoint-pen body for the coil
form. The coil Q varies from 50 to 150,
depending on the amount of rod inserted
into the coil. The coil consists of 26 turns
of no. 14 enameled wire. An inductor of
this kind could be used in & mini Trans-
match by placing a knob on one end of the
ferrite rod (as shown), then inserting or ex-
tracting the rod into or from the coil via
the front panel of the tuner—plunger

fashion. If you are good at mechanical de-
sign, you may want to use a lead-screw
mechanism for adjusting the rod position.
The shortcoming of any variable coil with
a large inductance range is that adjustment
can become very critical under difficult
matching conditions: The slightest move-
ment of the rod causes iarge changes in
inductance.

A Practical Inductor

Fig 3 contains a pictorial representation
of my limited range variable coil. A photo-
graphic view is offered in Fig 4. My frame-
work is a bit crude, since 1 made it from
pieces of wood. This resulted in a some-
what bulky unit. Metal end plates and other
mechanical refinements would result in a
simaller assembly.

Platform B moves left and right by
means of a ¥4-inch-diameter rod that
projects through a slot in the front panel
of the Transmatch.

Vertical support A contains a 0. 50-inch-
diameter, 2-inch-long ferrite rod of 125
permeability (no. 61 material), also avail-
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Fig 4—FRear view of the QAP Transmatch, showing the layout of the components and the

details of the variable-coil assembly.

able from Amidon Associates.” The rod iy
heid in place by a drop of epogy glue, Parts
A and B are also cemented together. End
plate  has a 1-inch hole to accommodate
the coil, which is wound oo 1-inch plastic
tubing. 1 used an efectric hobby saw to cut
the 1-inch hole. You may use a coping saw
or wood bit and drill for this operation.

A small-diameter steel rod is used as a
track for platform B of Fig 3. It is glued
into end plates C and D, and passes
through platform B, as shown by dashed
lines. The slot in the front parel, plus the
tuning rod, serve as the remaining track for
the movable assembly. I used a long, iron
nail For my §/8-inch-diameter track rod. 1
eut off the nuail head and a pait of the
pointed end to obtain the rail for my tuner.
Parts C and £ may be screwed to the
chassis of the tuner by means of wood
serews. The inductance range of this coil
iw 1.5 to 3.7 pH. The coil Q ranges from
150 (siug out) to 250 (slugin)at 7.9 MHz.
QRO versions of this variable inductor can
be made by using three or four ferrite rods
{see Fig 2) in a bundle, along with a larger
coil with heavier wire. End plate A of
Fig 3 could rontain three holes (or more)
to accommodate the additional rods. These
farger variable coils are useful also
for remote-control antenna-matching
netwnrks,

A Practical Transmatch

Fig 5 shows the circuit for our
3.5-14.35¢ MHz Transmatch. L1 has tog

much inductance to cover [0 through 15
meters. The upper HF range can be reached
by adding a switch and a 1.0-gH coil. This
coil would be switched in parallel with L1
to lower its minimum inductance. Also, by
adding 100 pF of capacitance in parallei
with C1, you ¢an cover the [60-meter band,
LI is the assembly of Fig 3,

Tapped-coil 1.2 provides added induc-
tance in 2-pH increments for covering the
low end of the HF spectrum. Each 52 range
allows 2.2 gH of variable inductance. The
overall spread of inductance is 1.3 to
21,5 uH (ample vor 1.8 MHz with added
vapacitance at C1).

Three output-capacitance values are
provided by $1. They are ample for most
matching johs. S1A and SIB and the as-
sociated fixed-value capacitors take the
place of the duai-section capacitor (C2) of
Fig 1A. Most of the tuning is done by way
of C1, LI and 82, You may replace 51 and
the fized-value capacitors with another
140-p¥ variable (like CT) for greater tuning
range, to derive a T network (Fig 1E).

This Transmatch can accommodate
power levels of up to 3¢ watts. {1 may arc
over at higher amounts of power. The
inset drawing shows how to wire the balun
transtormer of Fig 1B. T1 will be required
should voun wish to employ balanced
feed lines.

Transmatch Construction

[ used pieces of PC board for the panel
and chassis of my QRP Transmatch, This

model has no cabinet, since it is essentrally
a test fixture for the circuit of Fig 3. You
may house the circuit in a homemade box
or one of the commercial metal cabinets
that are available at Radio Shack and other
stores. The dimensions of my umnit are
(HWD) 3-1/2 » 5-1/2 % 3-3/inches. PC-
board side brackets {one large and one
small) are soldered to the panel and chassis
to provide support for the panel. A strip
of PC beard is used at the rear of the
chassis to contain the input and output
jacks. No baiun transformer ix used in my
model.

2 of Fig 5 iy bolted to the inside of the
front panei. if vou use double-sided PC
board, grind off the vopper where L2 is
mounted. [ removed a 14 inch circular sec-
tion of copper by using a hobbhy motor and
abrasive bit, A sheet of insulating material
is used as a washer to hold the toroid in
place on the panel.

The coil (L1) has ¥ turns of no, 20 insu-
lated hookup wire, but enamel wire inay
be substituted. 1 used RTV® sealant to hold
the coil turns in place {four strips of glue).
Epoxy cement will work as a substitute
binder,

The woaden blocks for the variable in-
Juctor, along with the front panel, are
painted with grey automotive undercoating
paint. Panel labeling consists ol strips of
buff-color paper on which 1 typed the con-
trol functions. A computer printer, set for
bold face or overstrike, can be used for
making attractive labels. Before affixing
the fabels on the panel with rubber cement,
| sprayed them with clear acrvlic, If you
don’t have a can of this material, use some
hair spray.

In order to prevent the cotl-adjustment
shaft from slipping about, | cut a rubber
grommet in hall and inserted it firmly be-
tween the slider knob and the front panel,
A thin coating of silicone grease may be
added between the mating surfaces to ease
adjustment.

Taps may be added to 1.2 by arinding
away the enamel coating of the wire with
a hobby motor and cone-shaped abrasive
bit. Be careful to avoid shorting adjacent
turns on L2. A shorted turn will spoil the
performance of the Transmatch,

Adjustment and Use

An SWR indicator will be needed be-
{ween the transmitter and the Transmatch
for observing the eftects of tuning the net-
work, With the antenna or 4 dummy lead
attached to 12 of Fig 5, set 1, 1.1 and 1.2
at midrange. S1 may be set for magimum
capagitance {120 pF). Apply transmitter
power and observe the SWR reading. Ad-
just 82 for the lowest reading in reflected
power. Next, adjust C1 for the lowest read-
ing. Alternate between Cl and L1 until no
further reduction in reflected power is
noted. I an SWR remains, try & new tap
at $2 and repeat the process, Finally, cx-
periment with the scttings of 51 to obtain
an SWR of 1.



Fig 5—8chematic diagram of the QRP
Transmatch. The fixed-value capacitors are
silver mica or polystyrene types. Yoltage
rating shouid be 100 or greater. Capaci-
tance Is in picofarads. Inset drawing shows
how to wire the toroidal balun transtormer
of Fig 1B.

C1—Miniature 140- or 250-pF air variable
(see text),

J1, J2—8ingle-hole mount phono jack or
connector of your choice.

L1—9 turns of no. 20 insulated hookup or
enamel wire, 1% inch winding length,
on a 1-inch-0D coil form. Ferrite rod
is 0.5 diam by 2 inches long, Amidon
125-p, no. 61 material. Round AM-radio
loop rod may be used with smaller-
diameter coil.

L2-—Tapped torcidal inductor. 34 turns of
no. 20 enam wire on an Amidon
T106-6 powdered-iron core. Tap at @ ts
{2 uH), 14 15, 18 ts, 23 ts, 27 13,
and 29 ts {14 uH).

31—Small rotary wafer switch, 3 pole,

3 positions. One section used only as
tie points for capacitors.

S2—Single-pole, 12-pasition miniature
rotary wafer switch. Several contacts
not used. May be used 10 add more
inductance for 1.8-MHz operation.

T1—See caption for Fig 1,

You may find that different taps will be
needed on your toroidal coil, L2, 1t will de-
pend on the stray inductance resulting from
your particular layout. Too great an indue-
tance per coil tap will result in some
“skips™ of the matching range. 1t is better
to have slightly iess than 2 H per tap than
to have too much!

Final Notes

The smaller the coil form diameter,
respective to the ferrite-rod diameter, the
greater the inductance, You may wish to
experiment along these lines. PYC tubing
can be used for the L1 coil form, but don’t
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use PVC at power levels in excess of 50
watts! [t will heat and melt under some
matching conditions. [ used a piece of poly-
styrene tubing that [ obtained as scrap from
a plastics dealer. Phenolic tubing is also
suitable tor L1.

Clis a surplus variable capacitor I took
from a BC-610 tuning unit (available from
Fair Radio Sales).® A plastic 365-pF BC
radio variable capacitor may be substituted.
Another scheme would be to solder a
Y4-inch brass shaft to the screw heud of 4
large mica compression trimmer for use at
Cl.

[ hope I have provided some useful and
innovative ideas for homebuilt amateur
projects. | would be interested in seeing a
photograph of 2 miniature, improved unit
of your design.

Notes

L. McCoy, "The Ultimate Transmatch,” QST, Jul
1970, p 24.

ZAmidon Associates, Ine, 12033 Otsego St,
N Hollywood, CA 91607,

*Fair Radio Sales, PO Box 1108, 1016 E Eureka
$t, Lima, OH 45802. L

Strays

I would like to get in touch with. ..

[T anyone with & manual for a Measure-
meuts Standard signal generator, Model
63-B. Keith Petersen, WA9YWK, §17
Minnesota Ave, South Milwaukee, WI
53172,

[J anyone who needs a schematic manual
(circa [952) for ARC, BC, R, SCR and T
eguipment from WW L. John Mumma,
W6YUY, 23760 Kivik St, Woodland Hills,
CA 91367,

{7 anyone with a manual or modifications
for a Yaesu FR/FL-101, Viadimir Radev,
LZIOT, PO Box 18, 1504 Sofia 4,
Bulgaria.

[} anyone with 4 manual for a Regency
HR-6 transceiver, Dan Hancock, N8DIP,
34513 Annapolis, Wayne, MI 45184,

Next Month in QST

FDR was in his first term of presidency, and Hiram Percy Maxim continued as ARRL
President. Step back in time to 1935 in the September issue and enjoy a re-creation
of an O-V-2 regenerative receiver. Also, speak up and be heard—with an 8877 linear
amplifier. Next month we present the first part of a two-part article ori a full-legal-limit
amp for the 160- to 10-meter HF bands.

This autumn, QS0s will “fall”" into your shack, with the SIMPLEceiver—a high-
performance, easy-to-build rig for the 30- and 40-m bands. Leaf through Septembet
(ST for construction hints, a circuit description and a PC pattern for this project. Are
your towers secure from summer storms and icy blasts of winter? If not, Hints and
Kinks includes a tower anchor you need.

“Shine on harvest moon”—with the 10th International EME Competition.
Remember, each station successfully completing at least one EME contact during
the contest period receives a commemorative certificate, Complete rules appear in
the September issue.

Please note: Although we try our best to include in the next issue all the items we've
advertised, from time to time we have to postpone publication for a month or two.
It the item you're particularly interested in doesn’t appear “next month, " it most likely
will be in the following month’s issue.
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A CW-Program Cartridge for
- the Atari Computer

Computer + cartridge = CW fun!
Now you can make your

own “‘plug and play”
CW-program cartridge!

By Stephen Stuntz, N@BF

1856 South California 5t
Loveland, CO 80537

ave you ever wondered what kind
I—I of magic is contained in those

program cartridges that make a
computer come to life? We'll solve that
mystery and build 2 CW-program cartridge
that will turn vour Atari® 400, 800, 600XL,
R00XL, 1200XL or 130XE computer into
2 sophisticated Morse-code terminal,

This article describes how to modify an
existing Atari program cartridge to contain
a CW send/receive program. The conver-
sion will work on any cartridge that is made
for the Atari computers, and can be accom-
plished easily in one evening. Atari
program cartridges can be found for less
than $10if you're willing to do some bar-
gain hunting.

The *“‘magic” in the little plug-in
cartridge is all contained in one or two
ROM (read-only memory) ICs. Fo modify
the cartridge to make it do what we want
it to, we simply remove the existing ROMs
and replace them with EPROM (erasable
programmabie read-only memory) iCs that
contain our desired program.

The CW-program cartridge is produced
as easily as 1-2-3: (1) Burn (program} a
2732A EPROM or purchase a programmed
BEPROM;' (2) modify the existing progiam-
cartridge weircuit board to accept the
EPROM; and (3) install the EPROM in the
modified cartridge.

I have used the CW-program cartridge
described here for about two years now.
With the cartridge, my Atari 800 is
immediately available to send and receive
CW. Fumbling around with disks or tape
cagsettes is eliminated. In fact, you can
eliminate the disk drive and casseite

iNotes appear on page 36.
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recorder altogether, There is no need to
prepare the computer for a possible QS0
when “‘reading the mail.”’ You can answer
a friend or a rare DX station in a couple
of seconds by simply inserting the cartridge
and pressing the computer’s power switch.
With the immediate response of this
cartridge, the computer is truly more effec-
tive than an electronic kever. ! even sold
my keyer because it collected dust after |
began using this program and cartridge sys-
temn! Some Atari computer models are 50
inexpensive that one could be dedicated for
use as a CW terminal. The key-line inter-
face could be built into the computer
resulting in a one-piece package.

The EPROM

For this project, you should use an
EPROM with a 250-ns access time. Specify
this at the time of purchase. To program
the EPROM, yow’ll need an EPROM
burner. If you don’t already own an
EPROM hurner, perhaps you ¢an borrow
one. A local user’s group or member of the
@roup may own or have access to a burner.
EPROM burners are available from many
sources with price tags ranging from $50
to %500, depending on the features
offered.*

T use an EPROM burner {no longer
manufactured) that connects to my Atari
800 computer. The software that is supplied
with the burner allows me to enter the
assembly-language source code instead of
entering machine-language code. To burn
an EPROM, 1 perform the following steps:

¢ Compile the assembly-language
program using the Atari Editor/ Assembler
cariridge.

® Save the resuiting machine code to
disk.

* 1 oad the FPROM burper program.

* Read the machine code from disk.

¢ Connect the EPROM burner to the
computer.

* insert a blank EPROM.

* Burn the code into the EPROM.

The program that must be burned into
the EPROM is too long to be presented
her¢. However, the program that appeared
in my November 1985 article will produce
the required code.? Don’t let the article title
mislead you; that program is designed to
transmit as well as receive CW although the
article itself only described how to use the
receive capabilities of the program.

To create the machine-language version
of the program vou’ll need for your
EPROM burner, modify the assembly-
fanguage version of the program by per-
forming the following steps:

* Change line 270 to: PST == $BO0A

e Change line 3815 10: * = 31409

» Agsemble the program and save the
object code to disk.

» Change the last seven bytes to 568, $16,
$BA, 300, $04, $F9 and $BF before burning
the EPROM.

Muodifying the Cartridge

The circuit board of the cartridge you've
chosen must be modified. This is because
most game cartridges use masked ROMs
that are not entirely pin compatible with
the EPROM that will replace it. First,
remove the screw or screws that hold the
two cartridge halves together. (Usually, it’s
necessary only to remove a single screw in
the middle of the cartridge.) Next, pry the
cartridge halves apart and lift the circuit
board off the supporting post(s) by prying
gently from beneath the board.

On the circuit board vou’ll see two



CUT FOIL
HERE

PLUG 273EA
EPROM IN HERE

N :

'

* I/

A
\
i J
- ‘\ e~

gdi =g ul 2ap)
u]
g Bl XS 2
s udfh Ees)
s W = s}
= =l ] .
s 4] = =
g ] (o al
[ 0 ] ul
[w 3 E i
[w i ]l
(v 2] n] [wiF] (E15]

n uz

FRONT OF BOARD

Fig 1—Front or top side of the gams-
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must be cut; see text.
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Fig 2—0On the back or bottom side of the
eircuit board ons toil trace must be cut and
twa jumpers added; see text.

ROMs that may or may not be in sockets:
(Note the orientation of the notched end
of the IC.) These ROMs contain the
program for the game and may be dis-
carded if the cartridge conversion is to be
permanent. You can’t reprogram these
ROMs anyway. If the ROMs are socketed,
simply pry them from their sockets. If there
are no sockets and vou wish to save the

ROMs, carefully unsolder each IC leg. If
you’re going to discard the ROMs, it’s
easier to clip each leg of each ROM close
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Fig 3—Qverall wiring diagram for the modified game-cartridge circuit board.

Fig 4—A close-up of a
modified board. Note
the added jumpers at
the left-hand side of
the board.
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to the body of the 1C, then unsolder each
leg and remove it from the circuit board.
Next, solder a 24-pin socket in the U2
position (see Fig 1) on the board. Make sure
the notched end of the socket is facing in
the same direction you noted earlier. Use
of a socket is recommended so that the
BPROM can be removed easily, if
necessary.

Some c¢ireuit board changes are
necessary—see Figs 1-4. On the top side of
the board, cut the foil connecting pin 21
of Ut and U2, Now, on the bottom of the
board cut the foil strip connecting pin N
of the card-edge connector to pin 18 of U2,
Make this cut close to pin 18, Connect a
wire between pin 21 of U2 to the foil strip
that was disconnected from pin 18 of U2,
Scrape the foil strip to ensure a good solder
connection will be made. Finally, connect
a wire hetween pin 20 and pin 18 of UZ,

Any Atarl program cartridge can be
modified using the foregoing procedure,

Eleciromagnetic Pulse

fcontinued from page 20)

piece of equipment. Often, repeaters are
collocated with other communications
equipiment on a joint-use antenna tower.
This makes them quite susceptible to
receiving an EMP.

Antenna Rotators

Heavy-duty motors are less susceptible
to EMP than smaller, less-rugged electronic
components, Antenna rotators, although
fairly immune to EMP effects because of
their normally heavy metal cases and large
components, may be rendered useless if
there is a line-voltage surge to the rotator
remote-control box. The line surge need not
be caused by an electromagnetic pulse.

Satellite Transceivers and Antennas

Because of the sophisticated nature of
satellite transmitters and receivers, and es-
pecially of their antenna systems, EMP and
line-voltage transients remain serious
problems. As noted earlier, the satellite
itself is susceptible (o SGEMP.

Satellite antenna systems require azimuth
and elevation rotators. These rotators are
fairly resistant to EMP, However, the an-
tenna tower or mast and the remote-control
lines are very likely to pick up large surge
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but different cartridges may require
different circuit-board changes. Fig 3 shows
the required connections between the
cartridge circuit-board edge connector and
the 2732A EPROM. Simply make sure the
circuit board is modified to connect the
EPROM as shown in Fig 3,

Insert the EPROM into the U2 socket
(Fig 1), Replace the circuit board in the
cartridge and secure the cover. The CW-
program cartridge is now ready for use.
Simply plug the cartridge into your favorite
Atari and you’ll be sending and receiving
CW with ease!

Ciive this simple project a try. The end
product is something you can enjov for
hours and hours—and probably is more
fun than the game that originally came in
the cartridge!

Notes

1Programmed 2732A EPROMs ase available from
the author for $10.

currents from EMP and lightning. The ac
power supply for the rotators may fail,
leaving the antenna array useless or ex-
tremely difficult to aim. Marryving a com-
puter and satellite fransceiver increases the
station vulnerability. Virtually all stations,
regardless of the type of equipment used,
will be hostage to the commercial power
supply unless, served by a separate,
emergency back-up power source.

Part 2 will discuss the testing of
EMP/transient protection devices.

EEdi!ors Nata: This series of articles is condensed
rom the National Communications System report
{NCS TIB 85100 “Electromagnetic
Pulse/Translent Thrgat Testing of Protection
Devices for Amateur/Military Affiliate Radic Sys-
tem Equipment.” A copy of the unabridged report
is available from the NCS. Write {no SASE re-
quired) to Dennis Bodson, Acting Assistant
Managet, Otfice of Technology and Standards,
National Communications System, Washington,
DC 20305-2010, or call 202-692-2124 hetween
8:30 AM and 5 PM Eastern Time.|

MNotes

When the term “‘radic amateur’ is used in this
report, it includes the MARS amateur volunteer.

“0ne joule LJ) 15 the energy expended during one
secand by an electric current of 1 ampere flowing
through a 1-ohm resistance. One joule is equal
to 1 watt-second. A 60-W light bulb burning
for 1 second expends 60 J of energy.

TThe coulemb is defined as the ampers-second.
One ampere is the current infensity when
1 caulomb flows in & circuit for 1 second. H&¥C]

2You're not limited o using EPROM burners that
attach to the Atari computer. Owners of other
computers {an Apple /e or (64, for instance} who
have EPROM burners and can enter the program
into the computer’s rmemury, can burn the EPROM
for you, too.—Ed.]

55, Stuntz, “A CW Heceive Program for Atari Com-
puters,” QST, Nov 1985, p 51, The program listing
is available from the ARRL Technical Department
Send a business-size SASE to ARRL-TD
225 Main St, Newin%{'on. CT 06111, Identity your
request as “Atari CW."”

Steve Stuntz Is the Director of the System Plan-
ning and Analysis Division for the Western Area
Power Administration, He is responsibla for plan-
ring improvements to the high-voltage transmis-
sion system in CGolorado and Wyoming to
accommadate future load growth, Steve holds a
88c in Clactrical Enginesring and is ficonsed as
& professional engineer in the state of Colorado.

A licensed ham for 25 years, Steve received his
Novice ticket when he was 13 years old. He is in-
terested in QRP CW operaling and computer ap-
Diications for Amateur Radio, His other nonamateur
interests include biking, hiking and skiing. 853
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QEX: THE EXPERIMENTERS'
EXCHANGE

{_I Calling all experimenters! Wonder what
you've been missing by not subscribing to
QFEX, the ARRL newsletter for ex-
perimenters? Among the features in the
July issue were:

+ “Surface Mount Technology’* by Ray
Miles, KC8BR

¢ ‘A High-Resolition Potentiometer”™
by Albert Weller, WDEKBW

* ““The Xerox 820-1 Compendium, Part
1" by Andre Kesteloot, N4ICK

* ““Additional Sweep-Frequency
Impedance Measuring Technigues’ by Ken
Simons, W3UB

Other features include: information on
selecting the proper silicon and germanium
device for your VHF/UHF amplifier
project, and suggested circunits for a
grounded-grid triode bias amplifier.

QEX Is edited by Paul Rinaido, W4RI,
and Maureen Thompson, KAIDYZ, and
is published monthly. The special subscrip-
tion rate for ARRL members is $6 for 12
issues; for nonmembers, $12. There are ad-
ditional postage surcharges for mailing
outside the US; write to Headguarters for
details,



Hints and Kinks

Conducted By Bob Schetgen, KU7G
Assistant Technical Editor

THREE-PHASE, HIGH-VOLTAGE
POWER SUPPLY FOR MOBILE
AMPLIFIERS

A photo of W2DDN’s single-band, mobile
linear amplifier appears in the July Up Front
in QST column (p 12). Credit for the photo
goes to Bob Wilgus, KZ2A, not K2BLA. Of
particular interest is the high-voltage power
supply for the amplifier, which uses three-
phase power supplied by the antomobile alter-
nator.—Ed.]

(J Back in the early days of SSB, during the
19505, mobile operation on the 20-meter band
was quite popular. Most hams built their own
transmitters and receivers for long-distance
mobile QS0s. High voltage was usually sup-
plied by dynamotors. Leece Neville three-
phase alternators were & little too expensive
for use then, and [ limited myself to a popular
SSB phasing exciter built by Anthony C.
Vitale, W2EWL, a neighbor of mine. I en-
joyed many QSOs with that system over a
10-year period.

[ recently read some 1950 GE Ham Tips,
and the old magazines renewed my interest
in mobile SSB operation. Several articles writ-
ten by Al Prescott, WEDLD, and Bill Louden,
WEWFH, inspired me to build a three-phase
mobile power supply, now that alternators are
standard equipment on automobiles. So,
when I ordered my new pickup truck, 1 in-
cluded a 120-A alternator,

My first amplifier used a pair of
EIMAC® 4-65s, in a grounded-grid circuit,
driven by a Swan HF700. This system worked
very well. I then replaced the 4-65s with a pair
of 813s. My first three-phase power supply
wus built after some conversation with Bill
Louden. It produced about 2500 V, and the
813s performed well. [ decided that the 8135
could use some more voltage, and a second
supply produced 3600 V at 500 mA. This
yielded over 1 kW with the 813s. [ have
worked VKs, ZLs, and many European and
South American stations with this setup and
a shortened Hustler® antenna. My latest
mobile station uses a 3CX800A7 amplifier
driven by 2 Yaesu FT-77 transceiver.'

The three-phase high-voltage power supply
is simple to construct. (A schematic appears
in Fig 1.) My supply is enclosed in a standard
chassis with dimensions of 10 x [4 x 3
inches. It is located under the hood of my
pickup truck. Three-phase power is taken
from the alternator (with no. 10 wire) at the
input of the diede junction for each phase.
The transformer uses the delta-wye (A-Y)
configuration, and was custom built with a
12-V primary and an 800-V, 500-mA secon-
dary.? The frequency-response [imits are from
100 to 1000 Hz. Relay K1 and another relay
in the amplifier are both controlied by the
exciter PTT line,

[ hope that this project generates some in-
terest in high-power mobile operation. It is
a wonderful project and simple to build.
Again, thanks to EIMAC for producing a
wonderful tube; Jerry Pittenger, KS8RA; Bob

1The amplifier deslgn is very stralghtforward.
Anyone wanting details should contact the author
directly at RD 4, Box 105A, Boonton, NJ 07005,
ZThe transformer was made by Transformers Ine,
éggomh%rreﬂ Rd, Rockledge, FL 32955, tel 305-
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Fig 1—A schematic of W2DDN's mobile high-valtage supply. Use 1-A, 14-kY diodes. The relay
has a 12-V coil and 30-A contacts. [The relay contacts are stightly underrated, but the author
has expsrienced no problems.—-Ed.] T1 through T3 each have a 12-V primary and a 800-V,

500-mA secondary.

Wilgus, KZ2X; Al Helfrick, K2BLA. Many
thanks also to Al Prescott, W8DLD, and Bill
Louden, W8WFH, who stirred me up.—S5.
Pavone, W2DDN, Boonton, New Jersey

QSK AMPLIFIER KEYING

(J ETO amplifiers, such as the Alpha 78, are
exceptional when operated QSK with a trans-
ceiver like the Ten-Tec Omni D, Normally,
the electronic keyer triggers the amplifier
directly, while the exciter is keyed via a
separate line from the amplifier keying relay.
This is often necessary because RF output
may precede TR switching by milliseconds in
many solid-state exciters. Protective circuitry
in the amplifier senses RF from the exciter
and prevents the amplifier TR relay from
changing state when RF is present.

When the exciter is connected to a QSK
amplifier via the normal TR scheme, a
noticeable pause in amplifier keying results.

EXCEPT AS INDICATED, DECIMAL
VALUES OF GAPAGITANCE ARE

10 IN MICHOFARADS { af ); OTHERS
“LINEAR" ARE IN PICOFARADS { pF );
OMNI D RESISTANCES ARE IN OHMS;

k= 1000, M = 1000.000.

33k
284123 TO "RELAY"
ALPHA 78
I 0.01
K1 -

Fig 2—KN2M’s QSK keying circuit that
uses the transceiver transmit-control line to
key an external amplifier, K1 is a 5-V de
read relay. Parts shown are for the Ten-
Tec Omni-D transceiver.

This pause may omit the first portion of each
CW character or delete whole words during
VOX operation. My simple method allows all
amplifier switching to be done from the ex-
citer without pauses or lost code elements.

Solid-state transceivers generally have some
transmit-control veitage available, im-
mediately, whenever the fransmitter is keyed.
Furthermore, this voltage is often convenient-
ly available externally. In the Omni D, this
“T” voltage is present at the output of the
multi-pin connector labeled LINEAR. After
installing the common-emitter circuit shown
in Fig 2, the Omni switches the amplifier QSK
relays with no noticeable delay. Similar
techniques can be cmployed with any ex-
citer/amplifier combination.—David J.
Rodman, MD, KN2M, Buffalo, New York

TIPS FOR THE HEATH
$B8-220 AMPLIFIER

(1 After purchasing a used SB-220 amplifier,
[ was upset to find a rash of problems with
my new purchase. There was arcing across the
main tuning capacitor whenever the amplifier
was keyed in either the low-power/tune or
high-power modes. Also, the high-voltage
reading seemed low,

First, 1 replaced all of the high-voltage
metering resistors (old resistors of 100 kQ or
greater tend to drift in value as high
voltage/current is passed through them). Even
though a resistance measurement may show
adequate resistance, the value varies under
loaded conditions. With the new resistors in
place, the displayed high voltage is acceptable.

Second, 1 replaced the main tuning capaci-
tor with a4 Heath replacement having a slightly
wider plate spacing. The arcing persisted,
however. [ cleaned the relay, and that seemed
to help, but only for a short while. Next, [
removed the antenna relay and examined the
contacts. They were severely pitted, probably
because RF was applied to the amplifier with
no antenna connected. The relays were ap-
parently switching the exciter RF 10 fhe
amplifier before the antenna-relay transition
was complete. A spike of power was arriving
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They were severely pitted, probably because
RF was applied to the amplifier with no
antenna connected, The reliys were apparent-
Iy switching the exciter RF to the amplifier
before the antenna-relay transition was com-
plete. A spike of power was arriving at the
final-tank circuit of the amplifier while there
was no antenna load and was discharging
through the main tuning capacitor, Once the
arc was struck, it held until the key was releas-
ed, Anyone experiencing this problem should
thoroughty check the relays and then clean or
replace them if they appear badly pitted, Also,
exercise extreme caution when working on
amplifiers. In high-voltage circuits, there are
no slight shocks, only lethal ones!—Chris
Hays, WBBLPV, Fiorissant, Missouri

A BALANCED GRID CIRCUIT
FOR THE HEATH 58-200 AMPLIFIER

{1 I have found that my SB-200, which uses
two 572-B tubes, has a serious problem. The
grids are unbalanced, and overdrive will
destroy the same tube of the pair each fime.
To improve the balance, remove (29 and in-
stall an 8- to 50-pF capacitor, rated at 500 V,
from the junction of R21 and R22 to (17,
Fig 3 shows the modification and an X where
the wiring to C29 was cut. Guy, WSVGK,
designed this fix, and [ installed a 20-pF
capacitor in an SB-200 for NMST after a tube
{ailed o his.--Mark Tvier, K5GQ, Katy,
Texvas

AN AUTOMOBILE VOLTMETER

11 have had a problem with my last four
cars in that the ““idiot’” light did not come on
when the alternator malfunctioned. As a
result, t built the expanded-scale voltmeter
shown in Fig 4.

A relay disconnects power from the mobite
rig and volimeter when the ignition switch is
off, The voltmeter, however, draws only
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about 5 mA and could be left connected if so
desired. A voltage regulator supplies + 10V
to the negative terminal of the meter so that
the meter actually reads the difference be-

tween the system voltage and the regulator”

output. System voltage, then, is that shown
on the meter plus [0 V. 1 set the 3-ki}
potentiometer so that the meter reads
2.5 (12.3 V) normally and 4.0 (14,0 V¥ when
charging. Now [ need not depend on my
“‘idiot’* light,—¥ern Rush, WOIFDS,
Latayetie, Indiana

PLASTIC FILM SPOOLS AS
WIRE SPREADERS

{71 I have used a parallel-wire dipole on the
80- and 40-m bands for many vears. Size
“120” plastic film spools make excellent
spreaders to hold the parallel wires apart. The
spools are quite durable and seem to resist the
effects of ultraviolet light. | had one anten-
na up for seven vears in downtown Cleveland,
and it survived vicious winds and industrial
fumes. There was no sign of brittleness in the
plastic spools.

Here is a trick to get the spools on the wire:
First, estimate how many spools are needed
and place them on the ends of the wires.
Then, place both wires under tension, slide
the spools into position and fasten them in
place. This technique makes it easier to slide
the spools in position without binding, as is
common when the wires are not under ten-
sion. Simply twist the no. 20 wire around the
antennz or feed-line wire (as shown in Fig §}
to hold the spools in pltace. My spools are
spaced 12 inches apart. The spools are
available for the asking in ‘“‘eye-popping’’
quantities at virtually any professional photo
lab.—Timothy N. Colbert, WASMLYV,
Burion, Ohio

[Those who are less concerned with appearance
can avoid the trouble of sliding the spoels along
the antenna or feed-line wire. Simply pass the no.
20 wire through the hole drilled in the spindle, lay
the spindie against the antenna wire and wrap the
no. 20 wire around the large wire.—Ed.]

NO, 20 SDLID WIRE

el MO. 14 STRANDED
ANTENNA WIRE

ﬁ\ FILM SPOOL
20 $17E
258"
oRILL 128"
|] ,/"J.
oot

Fig 5—WASMLVY’s technique for using
plastic film spools as antenna spacers.

ANOTHER SOURCE OF SPACERS
FOR OPEN-WIRE LINE

{J Coat hangers made of 3/8-inch-diameter
plastic are an excellent source of spacer
material. These hangers are periodically on
sale at a cost of $1 per dozen, and 15 two-
inch spacers can be cut from each hanger.

Spacer fabrication is quick, vlean and easy.
Cut the hangers into the lengths you need,
sand the ends, file a groove in each end to
accept the conductors, and drill each end for
the fic wires.

These spacers are inexpensive, easily avail-
able and light in weight. [ use one every 12
inches or so in my system.—John Jarnefeld,
WOTOY, Hibbing, Minnesota T
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dB AND GUSTAV FECHNER

I71 The readets of QST might be interested to
know that the origins of the decibel predate
those discussed by H. Paul Shuch and are as-
soctated with the German physicist-
phitosopher Gustav Fechner (I1801-1887).t
Fechner was an unusual man who, while
trained in the exact sciences of mathematics
and physics, was preoccupied with the
metaphysical question of the relationship of
the mind and body. In 1850, he thought he
had found the solution to this problem in the
observation that geometric increases in
stimulus intensities are accompanied by arith-
metic increases in psychological sensation.
Fechner expressed this relationship between
the psychological and physical worlds in an
equation well known to students of ex-
perimental psychology: S = K log,R. S and
R represent sensation and stimulus, respec-
tively; K is an empirically determined
constant,

While Fechner’s belief that he had solved
the mind problem turned out to be faise, he
must be given credit for having founded the
field of psychophysics. The decibel was one
of the first practical offsprings of Fechner’s
work.—Alfred Kornfeld, PhD, KMIU,
Associate Professor, Psychology Departinent,
Eastern Conrnecticut State University,
Willimantic, Connecticut

PESTY RFI

[ A local repeater system occasionally ex-
perienced interference on its input frequency.
The interfering signal took the form of a
pulsing sound similar to that produced by a
hand-held transceiver with a weak battery.
The signal was a fairly strong and broadband
one, and would keep the repeater keved after
2 legitimate signal cycled the COR circuit,

A few members of the local repeater group
did some quick DFing after one of the regular
net sessions and found the source of the in-
terference to be in a private residence some
1000 feet from the repeater. The homeowner
was cooperative and helped us to search for
the emitter. The offender was discovered to
be an insect-repelling device known as a
Pestrepeller? and was removed from service,
This device uses an ultrasonic pulse in the
30-60 kHz range to repel insects and has an
adjustable pulse rate,

The FCC Monitoring Station in Livermore,
California was notified of our findings. They
have apparently received other reporis re-
garding the device. The signal emitted by the
Pestrepeller is strong and broad enough that
other radio services may also be subject to in-
terference. Our thanks to Donaid McDougall,
W6OA, Leonard Ivarson, WAGSDA, and

'H. Shuch, “Gaining on the Decibel—Part 1,” QST,
Fab 1986, p 20,

)
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Richard Whipkey, AD6X, for their efforts in
correcting the problem.—Ror Kare,
WASTGF, 3679 Canelli Ci, Pleasanton, CA
94566

LOG = LN

L1 T received a couple of inquiries regarding
my article on Short Loaded Dipoles in the
ARRL Antenna Compendium. Both queries
related to the expression ““LN*’ in program
lines 1240 and 1260 of the published Timex-
Sinclair computer program (see Fig 1).

The Timex-Sinclair 1000, based on a British
design, uses the “Queen’s English® for a
number of functions. “LIN’® is identical to
the American English function “1.0G.”’
Both are, however, natural logarithms to the
base e, not base 10.—Herbert L. Ley, Jr, MD,
1160 Rockville Pike, Suite 208, PO Box 2047,
Rockville, MD 20852

146 1LET 52 = 1/X* (LN {24 * X/D} - 1)
{ 1266 LET 34 = /Y *(LN{24*Y/D) - 1)

Fig 1—Program lines reflecting the use of
the LN function of the English Timex-

Sinclair 1000. This function equates to the
LOG functlon used in “American’ BASIC.

BALUN TRANSFORMERS IN
TRANSMATCHES

] Antenna-matching networks almost
without exception are of the unbalanced
variety nowadays. That applies to commer-
cial ““tuners™ and ““homebrewed®’ designs.
Those tuners are obviously meant for use with
coaxial-cable feeders. Sometimes provision is
made to handle open-wire lines, This is done
by adding a balun transformer, wound on a
toroidal ferrite core, to the unbalanced tuner.
I consider this bad practice. .

In a properly designed transformer or balun
wound on a ferrite core, care is taken that the
magnetic flux never reaches the saturation
region of the ferrite. This means that the
maximum voltage that will be developed in
the windings has to be known., When the
transformer or balun operates between known
impedances, this maximum voltage can be
computed easily knowing the impedance in-
volved and the power that flows through the
balun. When the balun operates at the input
of open-wire feeders, those conditions do not
apply. The input impedance of the feeder
depends on its characteristic impedance and
the standing-wave ratio on the feeder. This
impedance can be anything between, say, 10
ohms and several kilohms. The low value does

not present a particular problem, but the high
impedance certainly does. Unless very low
power is used, the chance that the magnetic

UNBALANCED

{B)

Fig. 2—Antenna-matching networks recom-
mended by PABSE for use with balanced
feeders.

flux will run deep into the saturation region
{in order to develop the necessary high voltage
at the input of the line) is far from remote.
The results are heating of the core and—
possibly the worst effect—production of har-
monics and intermodulation products, that
were carefully suppressed at the transmitter!

The remedy is to use an inherently balanced
antenna-matching network such as the one in
g 2A, If you insist on using an unbalanced
network followed by a balun, then an air-
wound type without a core (eg, the “*Collins™
balun of Fig 2B) should be used. The
balancing action of this balun is, in prinei-
ple, independent of frequency, so that a single
balun can serve for the whofe range from
16(-10 meters. The balun almost certainly in-
troduces an inductive or capacitive reactance,
but this does no harm. The reactance is ab-
sorbed by the tuner as part of the normal
matching action.— Dick W. Rollema, PAOSE,
Marcksiraat 5, 2352 RA lLeiderdorp, The
Netherlands

MORE ON 900-MHz

[ Mir. Campbell’s letter might lead a reader
to conclude that line-of-sight conditions are
necessary for communications at or around
900 MHz.* This Is not the case, In fact, the

*R. L. Campbell, "800-MHz Propagation,” Technical
Correspondence, QST, Mar 1986, p 46.
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current generation of cellular mobile tele-
phone systems in the field today, as well as
new mobile and portable radio systems on the
drawing boards are designed with the assump-
tion that no direct components of the signal
to or from the mobile or portable may exist,
ie, alf the radiation has been ““seattered.” {An
important design assumption if these systems
are to work reliably.) This leads to multipath
propagation, which results in Ravieigh fading.

Rayleigh fading comes from the super-
position of radio epergy from several direc-
tions and with different carrier phases,
causing severe (20-30 dB) and frequent (about
every half-wavelength) fades. A pumber of
diversity-reception techniques that can lessen
the ill effects of Rayleigh fading have been
published in the literature.’

In addition to Rayleigh fading from multi-
path propagation, signal fading caused by
terrain variations and building blockages
cause what is commonly referred to as shadow
Sfading. Shadow fading is accounted for in the
design of mobile and portable radio systems
at UHF by the correct selection of antenna
gain, antenna height, transmitter power and
by the use of multiple base stations (space
diversity).

S0, even though hams often think of UHF
operation in terms of there being a line-of-
sight component o the signal with a minimum
of signal fading, this is not the case in many
forms of mobile and portable radio systems.
By the way, I’'m a member of the Technical
Staff at Bell Communications Research in the
Radio and Satellite Systems Research Divi-
sion, and have worked in the research and de-
sign of cellular radio systems at UHF.—Rich
Bernhardt, NJ2H, 974 Princewood Ave,
Lakewood, NJ (08701

BETTER SORT

7 | was intrigued by all of the sort-routine
variations for The Super Duper.** It seemed
a natural challenge to test the sort routine that
I use against all of those presented in QST,
The tests were made using my Texas
instruments 99/4A camputer. This machine
is not noted for its speed; that’s why | wanted
a different way of sorting. The test results
shown in Table 1 show that a significant
reduction in sort time ¢an be had with my
routine shown in Table 2. These results are
based on sorting 100 computer-generated
random calls.

1 first generated a random list of 100 calls
using the random-number generator in the
computer. In order to be as consistent as
possible, the calls were arranged based on
what 1 believe to be the call format for the
array P$ in the original program. The time
indicated in Table 1 is an approximation of
the elapsed time from when the last bit of data
was entered {rom the disk to the time the first
call was printed. The same list of calls was
used in testing each routine.

My routine gains its speed by reducing the

MW, C. Jakes, Microwave Mobile Communications,
{New York: McGraw-Hill, 1982).
4. Allison, “The Super Luper,” QST. Nov 1985,

pp 4450,

SH. Keller, “Super-Duper Bubble,” Technical
Correspondence, QST, Dec 1985, pp 52-53,

63, Schulz, “Super Duper Poop,” Technicai Cor-
respondence, QST, Mar 1986, p 46.
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Table 1
Sort Routine Comparisons

Sort Time
Sort Routine {Min:Sac}
George Allison, K51 5:05
Robert Keller, KIPCS 3:10

Glenn Schuiz, WBSNDM  4:50
Tom Kamauskas, N9BWY  1:00

Table 2
NSBWY Sort Routine

14¢ REM LOAD DATA FILE
11¢ DIM P${188)

128 ¢ = 188

139 OPEN #1:"DSK.TESTCALL"
148 FORA = 1 70 C

158 INPUT #1:PS$(A)

168 NEXT A

178 CLOSE #1

44@F REM SORT ROUTINE BY N9BWY
401 FOR I = 1 O C

agz2g  sMs = PS(1)

430 K = 1

494F FOR J = I TC C

4g5¢ IF P${J) > EM$ THEN 47888
1868 sM§ = P3(J)

4084 NEXT J

AP9¢ REM SWAP

4#91 PS(K) = PH(I)

4492 PS(I) = SM$

4$93 REM

41B8@F NEXT i

S@Pd REM PRINT ROUTINE

5§18 OPEN #2:"PIO"

5828 FORA = 1 TO C

SE3F PRINT #2:PS$(A)

BF40 NEXT A

5858 CLOSE #2

@68 END

number of swaps to a minimum. All of the
previously mentioned routines continually
compare one call to another. This routine
swaps only when the ““lowest’’ call is found.

The efficiency of the sort could be demon-
strated by bringing the very last item to the
top of the list. The other sort routines would
require 99 comparisons and 99 swaps; my
routine requires 99 comparisons and only |
swap.

My TI computer BASIC is not blessed with
the SWAP statement available in IBM
BASIC. However, the SWAP statement may
have a minimum effect on speed in com-
parison to the three-step swap routine I am
foreed to use. Users of other computers, such
as the C64, must employ their own swap
routines.

| agree with Schulz about using one string
array as opposed to the 7 x 500 array, The
single string array would further reduce the
number of swaps required. I use long string
arrays and separate the fields with a slash
mark (/). This key is just above the ENTER
ley on the T[-99/4A and is convenient 1o use.
For example, the information contained in the

arrays Q$(1,1) through Q$(1,7) might be: .
Q5(1,1) = KABABC

Q8(1,2) = 86
Q4(1,3) = 1622
Q5(1,4) = 599
Q5(1,5) = 599

Q%(1,6) = MN ELMER HAM
Q§(1,7) = 40

This information can be condensed into a
single string such as:

P$(1) = KABABC/86/1622/599/599/MN
ELMER HAM/40

A routine can be written to detect the slash
marks during output to the printer. The fields
can be separated concurrently with the
printing operation. [ won’t present a routine
here since TL BASIC has a statement (POS)
to determine the starting location of 2 string
within a string. IBM BASIC also has a POS
statement, but it serves a different purpose.
— Tom Karnauskas, N9BWY, KR 5, Box 326,
South Fulton, TN 38257 =]

Feedback

1 Please refer to Fig 1 of “*A Tester for Coil
Inductance,”” ST, Apr 1986, p 21. Delete the
words “*per section’ adjacent to C6A/C6B.
The maximum total capacitance of C6 should
be 400 pF. (A dual-section variable capacitor
was used in the protoiype.}

[ There is an error in Fig | of “The
UNKEMO (UNiversal KEyer MOdule),” Feb
1986 QST, p 27. No connection should be
shown beiween the common point af
K1A/D2 and the collector of Q3. Remove the
connecting line and place a ground symbol
at the common point of K1A and the anode
of D2, The circuit board template has the
proper connection.

{J The cot! winding data for **Beyond the
Dipper,” May 1986 ST, p 14, was omitted.
T'1 consists of a |-turn primary and a 15-turn
secondary, tapped at 4 turns from the ground
end, wound on a T50-6 core. T2 has a 3-turn
primary, a 49-turn secondary, tapped at ¥
turns from the ground end; it is wound on
a T50-2 core. T3 and T4 each have 10 bifilar
turns on HT-37-43 cores. No, 28 enameled
wire is used. The RIP probe data is given in
Fig 5. The return-loss bridge transformer of
Fig 9 consists of 10 hifilar turns of no. 30 wire
on an FT-23-43 core.

71 1In “*A Moaode-L Parabolic Antenna and
Feedhorn for OSCAR 10,” May 15986 QST,
p 24, an error has been discovered in Table 2.
The second entry in the dimensions for the
5-foot dish should read 0.093 in, instead of
0.039 in. The value is an X value, not 8 ¥
value, The corresponding Y value is 3 inches.
Author Ruperto advises us that the ervor is
not significant, however, umounting to about
1./20 of an inch. Few people, if any, can build
4 dish to such close dimensions.

I71 1n the article ““Ham Radio in China® (July
ST, page 48), the person in the photo should
have been identified as Tong Xiao-Yong, sta-
tion manager of BYIPK. The photo was
taken by Leonard Cernuch, WDSCAY &8




Product Review

Conducted By Bruce O. Willlams, WABIVC
Assistant Technical Editor

Dick Smith Electronics K-6345 Radio Direction Finder

Designed to provide an easy method of
tracking down iliegal transmitiers, RFI
somrees and antisocial radio operators, the
Dick Smith Electronics Radio Direction
Finder (RDF) operates on any frequency
within the range of 50-500 MHz. 1t will work
with just about any FM receiver, such as
hand-held transceivers, pocket scanners or
fixed stations. it is provided in kit form and
requires a middle-level construction ability—
that is, it is not a project for the first-time
kit builder.

Who Is Dick Smith?

Dick Smith Electronics, lne, is an American
subsidiary of an Australian company. The
Dick Smith product line is well known in
“downunda’ land (Australia and New
Zealand), but perhaps not so well known in
the US. They have, however, in a very short
time established several outlets, primarily in
the San Fruncisco Bay area and Southern
California. They stock a very complete line
of electronic items, ranging from components
to major assemblies, and market much of
their product line through mail orders.
Because the company emphasizes kit projects
for the Amatenr Radio operator, as well as
the electronics enthusiast, @ST has looked at
some of their projects in the past.' This is the
first time that we have reviewed one of their
more-advanced electronics projects.

RDF Description

Physically the RDF consists of two separate
units, The major unit contains the control and
display electronics, and will be located adja-
cent to an FM receiver or transceiver, The
second unit, the antenna switching unit, is
connected to the control unit through a
d-conductor cable and 2-conductor audio line,
and to the receiver antenna terminal through
a coaxial cable.

An electronic “‘compass” display consist-
ing of 32 LED indicators in a circular pattern
on the front panel indicates the relative
bearing from the RDF to the transmitter being
tracked. When a signal is received, its rela-
tive bearing to the RDF antenna system is
indicated by whichever of the 32 LEDs il-
luminates. In fixed installations, this allows
the compass bearing of the signal to be
directly indicated to within +5.6° When
instaled in a vehicle, successive readings allow
you to pinpoint the exact location of the
transmitter,

How It Works

The theory of operation is relatively simple.
Radio signals transmitted from a moving
location and received on a stationary anten-
na, or transmitted from a stationary point and
received on a rapidly moving antenna, under-
go a frequency shift due to the Doppler effect.
This effect is similar to that observed when

1Bruce 0. Williams, “Build a UHF Wattmeter "
QST, Oct 1985, pp 35-37.
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2 moving car blows its horn or a moving train
whistles at a crossing.

Consider a single antenna mounted on the
edge of a rapidly spinning disk. As the an-
tenna moves toward the source of the RF
signal, the apparent frequency will increase
due to the Dappler effect, Conversely, as the
antenna moves away from the RF source, the
apparent frequency decreases. Thus, the
rotating antenna causes frequency modulation
of the received carrier. When the antenna is
connected to an FM receiver, a tone will be
heard corresponding to the modulation in-
duced by the rotation. By analyzing the phase
of this tone, the direction to the transmitter
can be determined.

To avoid the obvious drawbacks associated
with a mechanically rotated antenna system,
the Dick Smith RDF simulates a rotating
antenna electronically. Four vertical whip
antennas are arranged around a circle with
a diameter of 0.07-0.4 wavelength. The
antennas are electronically switched on and
off in a clockwise direction such that all four
antennas are scanned once every 1/1250th of
a second. Only one antenna is active at any
point in time. This situation is equivalent to
one vertical antenna mounted on the
perimeter of a disk spinning at 1250 revolu-
tions per second. For a diameter of 800 mm
(31% inches), which is (.4 wavelength at
144 MHz, this results in a tangential velocity
of 10,300 feet per second, or 3140 meters per
second (m/s).

The deviation of the received carrier s de-
termined as follows. For V< C, we will

neglect relativistic effects and use

Fr/Ft = 1 — V/C {(Eq D
also,

dF = |Fr - Fi| (Eq 2)
therefore,

dF = Ft x V/C (Eq 3)

where
Fr is the received frequency
Ft is the transmitted frequency
dl is the frequency shift
C is the velocity of light (3 x 105 m/s)
V is the antenna velocity

ForV = 3140 m/s and Ft = 144 MHz, the
carrier will deviate 1.5 kHz at a rate of
1250-Hz. For lower carrier frequencies, the
deviation will be proportionately lower. Note,
however, that the 1250-Hz modulating tone
remains constant as it is a function of the an-
tenna switching rate only.

The audio output from the FM receiver is
fed to the signal input of the RDF and com-
pared with an internai reference phase. The
resultant phase angle appears as a 5-bit binary
code that is decoded to a 1-0f-32 output to
drive the appropriaie indicator LED. In ad-
dition, the detected audio tone is fed to an
internal speaker to allow monitoring of
receiver tuning,

Coustruction

The RDF control unit includes two PC
boards, a main circuit board and a display-
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Fig 1—View of the Dick Smith RDF with the top cover removed. The homebuilt antenna
system, at top left, includes the Antenna Switching Unit. Note the clean and uncluttered
circuit boards in both units. At the hottom right, the 32-LED compass display can be seen.
The LEDs must be soldered in to match the spacing between the front pane! and the

display panel PC board.

panel board. Fig 1 shows the contro! unit with
the cover removed and a bottom view of the
antenna system that ¥ built in accordance with
the assembly instructions. On the main cir-
cuit board, there are 13 1Cs, a 5-V regulator
and miscellaneous discrete components--
resistors, capacttors, transistors and the like.
The display-panel circuit board includes the
32 LEDs mounted in a circle, the two con-
trol potentiometers, iwo decoder ICs, the
poOWER ON LED and two switches, HoLD and
mm. This cireuit board is mounted directly
behind the silk-screened clear-plastic front
panel. The controls mounted on the PC board
must align with the holes and markings on
the front panel, so it is important to follow
the assembly instructions explicitly. The
hardest job in the whole assembly process is
the mounting and soldering of the 32 LEDs
that make up the directional display. The
LEDs must be soldered in so that they
protrude just the right amount to fit snugly
against the front panel and mateh the clear
spots in the panel screening. One thing that
bueged me was the mounting of the ON-OFF
switch—it is mounted so that you activate the
switch down for o, This is just opposite to
the US convention where up is on, down is
off. Well, the RDF was designed and built
downunda and I guess that’s the way they do
things. Because the switch is mounted on the
display-panel circuit board, there is no way
to change the arrangement. There i5 a
pOWER-GN LED in the front panel, so you
don’t have to remember which way is on,
however.

The Antenna Switching Unit (ASU) con-
sists of a small PC board mounted in a small
plastic box. This unit incorporates the anten-
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na control diodes and conmnections to the
transcetver, control unit and the four an-
tennas. | made an antenna system by
mounting four 18-inch vertical antennas on
a square box and mounting the ASU on the
inside bottom of the box. Although thisisa
very rough-looking unit, it serves its purpose.
[t gives some protection to the ASU and
allows use of short coaxial cables from the
ASU to the antennas,

The assembly instructions for the ASU are
complete—the only problem 1 had was with
the four coaxial connectors used to connect
from the ASU to the antennas. A goaxial con-
nector is provided for each cable—the
problem is that 1 had never seen a connector
like this, It took me a while to figure cut how
to connect the coaxial cable using it, but even-
tually it worked out. The four antennas are
mounted in the corners of the box, with a
spacing of about 20 inches on the diagonal.
This meets the specified (.07 to 1.4
wavelength spacing for 2 m and above, and
atlowed me to use the RDF for the FM broad-
cast band.

‘The assembly instructions are adequate for
the experienced builder. There were a few
problems during the process, mostly oc-
casioned by a few strange components that |
encountered and the different level of capa-
bility that Dick Smith expects in Australia.
[ contacted the manufacturer, and they agreed
to do several things to make the kit easier for
US constructors, ‘There were no 1C sockets
provided in my kit. I feei that any 1C should
be socket-mounted, particularly in a Kkit.
Trying to replace 4 soldered-in IC is not an
easy task. 1 had a problem with both the
VOLUME control potentiometer and the

CALIBRATION potentiometer. Both were inter-
mittent and caused some performance
problems. [t was difficult to tind suitable
replacements at the specified values (25 ohms
and 500 kitohms). In addition to the problem
with the unfamiliar coaxial-cable connector,
there were no instructions for eonnecting the
shield provided with the 4-conductor cable
used for interconnections between the ASU
and the main unit, [ discussed all of these
problems with the manufacturer, and they
agreed to furnish 1C sockets with all future
kits, as well as replace the potentiometers with
higher reliability types. The assembly manual
will be changed to add the instructions for use
of the coaxial connectors and shield. They are
also providing silk-screened PC bourds to
make assermibly easier.

1 spent about 1 hours assembling the kit
and constructing the antenna system. [ had
no insurmountable problems, just annoying
little things. ['m sure that the changes
promised by the manufacturer will do much
to make construction easier.

Operation

1 operated the RDF in several different
ways. First, | used it with my Alinco hand-
held transceiver to locate the various 2-m
repeaters around the Newington, Connecticut
area. Because of the severe retlections in the
ARRL Lab, [ was ahle to get only general
directions on these transmitters, and maybe
these weren’t too accurate. 1 then tried
operating from a 12-¥ baitery in my truck.
1 was a few miles away from the Lab environ-
ment, and | was able to pinpoint fairly well
the locations of the various repeaters.
Attempts to locate FM hroadcast stations
from my QTH were apparently successful—-i
got directions for them, and they coincided
with where | think the itransmitters are.
Remember, the resolution of this RDF is only
about 11.5°. Repetitive readings will be neces-
sary to locate the transmitters exactly. | was
also able to locate an FM paging system trans-
mitter aperating on about 155 MHz, near my
home.

Conclusion

After spending considerable time playing
with the RDF, [ have a lot of confidence in
it. It is a useful piece of equipment for the
ham operating in the FM bands, particularly
if there are malicious interference problems
in the area. It is ideal for transmitter hunts,
but I'm stire the local ruie makers will out-
law it for competitive use in T hunting. § in-
tend to make a new antenna system, mounted
in a large. round pie pan with some sort of
magnetic mount, to satisfy the esthetic de-
mands of the XYL and my wishes for a semi-
permanent mobile installation,

if you are considering an FM DFing appli-
cation, the Dick Smith RDF is certainly worth
{ooking at. When you consider that similar
commercial items may cost as much as
%500-600, it seems to be a good value at $100.
[t is available from Dick Smith Electronics,
Inc. PO Box 8021, Redwood City, CA 94063,
tel  415-368-8844.—HBruce . Willigms,
WAGIVC

HFEATH MODEL 1D-4801
EPROM PROGRAMMER
The Heath Model 1D-4801 EPROM (Erasable
Programmable Read Only Memory)
programmer allows vou to program the con-



tents of 5-V, 2500- and 2700-series devices.
The microcomputer-based design of this unit
allows a great deal of flexibility in entering
data into, and retrieving data from, an
EPROM.

The programiner is housed in a sloping-
front cabinet that provides easy tabletop ac-
cess to the controls, Push-button switches are
used to select functions and for data entry,
and seven-segment L.LED displays and status
indicators provide visual indication of alf
operations of the unit, All data entry and dis-
play is done in hexadecimal values, Two IC
sockets are located on the front panel. One
socket is a zero-insertion-force (ZIF) type for
the EPROM to be programmed; the other is
for a “‘personality module’’ that configures
the programmer for the particular type of
EPROM being used. A separate personality
module is required for each type of EPROM
used.

¥unetions

Internally, the programmer has read/write
memory (RAM) into which data is placed.
These data can come from any of several
sources, depending on the operation being
performed. The RAM can be loaded using the
control-panel keypad to enter memory ad-
«resses and data; data can be read from an
EPROM in the ZIF socket; and data in the
form of Infel hex object records can be loaded
into RAM through a rear-panel R5-232-C
serial port. Once daia is in RAM, it can be
(1) displayed—Iocation by location—on the
control panel display, (2) programmed into
an EPROM, (3} altered from the keypad or
{(4) sent as Intel hex object records through
the serial port to a computer.

Entering data into RAM from the keypad

is easy, You simply punch in the first memory
address you want to enter data into, then key
in the two hex data bytes. The programmer
then automatically increments the address to
the next memory location. The address can
be incrementsd or decremented without en-
tering data, as well.

The editing functions provided from the
front panel are flexible and easy to use. In
addition to changing the data in any memory
location, you can insert and delete data. In-
serting a byte into memory at a particular
address causes the data in all of the higher-
address locations to move up one location in
memory, Deleting a byte causes all higher-
address bytes to move down one location.
This feature is particularly useful if you have
keyed in data and lelt out a byte, or entered
@ byte twice.

Operation

Before reading or programming an
EPROM, you must first configure the
programmer for the type of EPROM in use
by piugging in a personality module. These
are constructed on 24-pin plugs and Heathkit
supplies two with the unit. Additional per-
sonality modules can be purchased as an ac-
cessory. A personality module for a particular
EPROM is configured by soldering jumper
wires between pins of the plug. Some modules
require an internal resistor and/or a diode as
well, Instructions for configuring modules for
several preseutly available EPROMs are in-
cluded in the operating manual. The pro-
grammer can only handle EPROMs—the
programming voltages and currents required
for fusible-link PROMS are not available in
the 1D-4801.

The I[3-4801 comes with 2 kbytes of inter-

nal RAM. If you intend to program EPROMs
larger than 2 kbytes, it is best to have more
memory. Heath sells 8-kbyte and 16-kbyte
memory expansion kits,

Once you have loaded the programmer’s
RAM with data, programming that data into
an EPROM is simple. You merely place an
erased EPROM into the ZIF socket and enter
the starting and ending addresses using the
control-panel keypad. The programmer then
applies the address and data bits and the con-
trol signals to the EPROM to store the data.
Cne minor annoyance is that the program-
mer requires that all of the EPROM locations
to be programmed are fully erased (all bits
are set to 1}, This is annoying because there
are ogeasions when vou may want to change
a single bit in a programmed EPROM.
Although an EPROM cannot change a bit
that is programmed to a 0 back to a 1 short
of complete erasure, a 1 can be changed to
a 0. 1t’s good that the programmer checks to
make sure the EPROM is erased, but it would
be better if the check function could be over-
ridden to allow an EPROM location to be
reprogrammed. Of course, you can read the
EPROM contents into RAM, alter the data
in RAM, remove and erase the EPROM, and
reprogramn the entire EPROM.

The ID-4801 does a good job of handling
2500- and 2700-series EPROMS; nearly every
operation you might need to perform on the
data in an EPROM is possible. If you want
to work with microprocessor-based equip-
ment, an EPROM programmer is a practical
necessity, and the Heath 1D-4801 is a good
candidate,

Manufacturer: Heath/Zenith, PO Box 167,
St Joseph, MI 49085, Price class: [D-4801 kit,
$370; SD-4801 wired and tested, $3525%
IDA-4801-1 Personality Module kit, $20,
IDA-4801-2 8K RAM expansion kit, $20;
IDA-4801-3 16K RAM expansion kit, $40.
—Jon Bloom, KE3Z s 2

Strays -8’

CALL FOR ARTICLES

(1} With the miniaturization of circuit boards
and components, standard soldering tech-
niques are no longer sufficient. Many
manufacturers have turned to a process called
surface mounting,

If you work in a field related to surface-
mounting techricues, why not share the tech-
nology with other readers through the pages
of QST? Prepare an article of the methods
involved, and what the advantages or disad-
vantages of the system are. Submit your
material to Paul K. Pagel., NIFB, Senior
Assistant Technical Editor, 225 Main St,
Newington, CT 06111.

I would like to get in touch with...

[J anyone having tube charis for a Superior
Tube TFester, Model TW-11, made after 1956.
Ronald Blocker, KYJON, 40 N Pine La,
Glenwood, [1 60425,

[J anyone with a manual for a Hy-Gain
linear, Model 640. Art Southard, WB2CUQ,

Rte 2, Box 668, Yaphank Rd, Middle Island,
NY 11953.
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1986 ARRL National Convention,

San Diego

Enjoy the warmth and friendliness with ham radio by the bay the
weekend of September 5-7.

By Walt Hicks, WBUZL
Gieneral Chairman
1986 ARRL National Gonvention
2671 Elyssee St
San Diego, CA 92123

American Radio Relay League will

hold its annual convention in the
Southwest. The San Diego County Amateur
Radio Council, SANDARC, will host the
ARRL for three days in the spacious, cop-
fortable surroundings of the Town and
Country Hotel and Convention Center, in
the city that “feels good all over.”

The convention theme is “‘Amateur
Radio in Public Service.” In addition to
public-service aspects of the exciting hobby
of ham radio, the program will encompass
a series of technical sessions, forums and
social affairs, highlighted by a blue-ribbon
panel led by NASA Astronaut Dr Anthony
“Tony” FEngland, WHAORE, discussing
“‘high tech ham radio in a Youth Forum.
Tony will also be the banquet speaker,
along with Master of Ceremonies NBC
News Correspondent Roy Neal, K6DUE,
who was named Ham of the Year at the
Dayton HamVention® last April.

The convention is expected to draw
record crowds, not only because of the out-
standing program that will be offered, but
the ideal location. San Diego is especially
appealing to the visitor. it is bordered on
the south by Mexico, on the west by the
Pacitic Ocean and on the east by imountains
and Anza Borrego Desert State Park—
largest park in the US, Ninety miles north
is Disneyland and the beginning of the Los
Angeles metropolitan area.

Here is what the San Diego ConVis
Bureau has to say: ““Sunny, warm, friend-
iy, beautiful and tull of fun. That’s what
San Diego feels like, and that’s why people
come here from all over the world—to share
the feeling and take it home with them. If
this is your first visit to San Diego, you'll
be amazed at all there is to see and do,
Famous attractions [ike the San Diego Zoo,
Sea World and the Wild Animal Park, San
Diego harbor, La folla shores, historic Old
Town, Spanish missions, miles of Pacific
beach, golf, tennis and scenic trails are just
the beginning of other attractions that the
vacationer experiences here.”” Many con-

F or the first time in eight years, the
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vention attendees have scheduled extra days
to enjoy this ideal vacationland.

Schedule

The convention registration desks will
open 1 PM Friday, September 5. Sybil
Allbright, W6GIC, says “*1 will do all 1 can
to keep the lines short. The best way is to
get an advance registration. Your packet
will be at the door—no wait. And save a
few bucks. Copy the registration form in
the advertisement for the convention that
appears on page 97, this issue, and get it
on its way.”” Exhibits open at 3 PM and
close at 9, allowing plenty of time for a first
look at the latest from all the major
manufacturers and dealers. No forums or
tech sessions on Friday to conflict.

Saturday—International Breakfast at
7:30, with ARRL President i.arry Price,
W4RA, greeting attendees, with special
recognition of those who came from out-
side our borders. Forums and technical ses-
sions and exhibits fill the day from 9 AM
to 5 PM. After a social hour at 6:30, the
banguet starts at 7:30 PM. The day ends
with the Wouff Hong ceremony at
midnight.

Sunday—Exhibits and speakers ¥ AM
until closing ceremonies. The “World
Class’” T-hunt commences at 1 PM. Ladies
Luncheon, scheduled for 11:30 Saturday,
quickly sold out after early convention pub-
licity, and therefore does not appear on later
tegistration forms. Dee Crumpton, N6ELP,
Alternative Events Chairman, reports that
a new, closer facility with more room has
been located. Call the convention hotline,

and you may be able to get a seat (5100,
Facilities

All convention-sponsored events will be
on the grounds of the Town and Country
Hotel and Convention Center, with the ex-
ception of the Marbor Cruise on Friday
evening, the ladies Luncheon and DX
Breakfast (right next door), und the T-hunt.
There are 1000 rooms and suites in the hotel,
which is minutes from the airport, Sea
World and the San Diego Zoo, Next to the
hotel is Fashion Valley, San Diego’s premier
shopping mall. Parking for the convention
is free. Spacious exhibit hall, meeting rooms
and banquet facilities (banquet will be set
up to seat 1100) will be popular places for
attendees to gather. Over half the banquet
seats were sold as of May 31, so it looks like
advance registration is going to be a “‘must”
here! Hotel and discount airline reservations
can be made toll free: California
800-542-6082, USA 800-854-2608. Ask for
ARRL Convention rates,

Forum and Technical Sessions

N6NR, Tech Sessions chairman, reports
at press time that forums firmly scheduled
are: ARRL, AMSAT, Packet Radio, Joint
MARS, DX, Youth Forum, Public Infor-
mation, Ten Ten {nternational, and Ham
Radio and the Law. General-interest ses-
sions include: Antenna Modeling, ATV, DF
Techniques, Direct Numeric Synthesis, Fre-
quency and Deviation Clinic, The CGreat
Armadiilo Run, HF Antenna Design, HF
Propagation, Hilltopping, Human Exposure
to RF, Packet Radio, Quads, Yagis and



Highlights :
* ARBL, MARS, DX Forums
* Technical Sessions
"« international Breakfast
* Special Youth Activity
* Public Service Sassions
* VEC License Exams
* Banquet—WBR0ORE and KEDUE .
* Ladies Luncheon—WABOHB
= Alternative Activities
» Old Town and Tijuana Tours
* New Products and Exhibits
* Frequency and Deviation Clinic
= World Class "“T"" Hunt
¢ Spark-Gap Radio Demeo
" » Free Parking
* 1000 Hotel Rooms Onsite
- » Hospitality Suites
* Nearby Ham Swap Meet
+ Discount Airling Fares
* Gigantic Ham Shack

Quagis, RFI/EMI, RTTY is Fun, Seminar
for New Hams, Slow-Scan TV, The
Monster Antenna, What is Cellular Radio,
and Wayne Green, W2NSD. Something for
everyone! And more in the works!

WHORE. Youth Forum

The Youth Forum wiil provide an oppor-
tunity for young folks to hear about the
exciting hobby of ham radio from a blue-
ribbon panel of experts, with an “over the
shoulder” and “‘hands on’’ session with
Amateur Radio gear incorporating the
latest high-tech features, The panel will be
headed by Tony England, WGORE, whose
aperation of two-way slow-scan television
from the orbiting Space Shuttle Challenger
last year provided thrills in many
classrooms. Joining Tony are Julian
Macassey, N6ARE, telecommunications
consultant and writer; Jerry Boyd, KG6LF,
Chiel of Police, City of Coronado,
member of the ARRL Emergency Com-
munications Advisory Committee; Gordon

- West, WBENOA, ARRL Instructor of the
Year; and packet radio *‘guru®® Harold
Price, NK6K, computer communications
consultant.

The Forum will begin at 1 PM Saturday,
September 6, and continue for three hours:
one hour of formal discussion, one hour
for visiting the convention ‘*ham shack,””
and one hour for questions and answers.

Bob Zakowski, WAGMTF, high school
science teacher in Encinitas, California, is
handling the arrangements for the forum.
Bob says, ““We are seeking youngsters of
junior high and high scheol age who have
scientific curiosity to attend this forum.
There will be no attendance fee, but par-
ticipants must preregister. Individual and
group registrations can be made through
Bob, PO Box 3026, Olivenhain, CA 92024,
hotline 619-292-7918,

VAmateur Radio License Fxams

Volunteer Examiner tests will be con-
ducted at the convention site. Convention

registration is not required to take an exam,
aid there will be no fee; however, appli-
cants must sign up before August 20.
Preregister by sending a completed Form
610, a copy of your ham license (if vou
have one), Code Credit certificate (if ap-
plicable}l, SASE and request for **Conven-
tion Session™ to: SANDARC VEC, PO
Box 5023, La Mesa, CA 92041. Exams will
be conducted Friday evening, Saturday
morning and afterncon, and possibly Sun-
day morning. For more info on exams, tel
619-465-EXAM. Note: Visiting examiner
participation is invited. Contact Harley
Gabrielson, K6DS, tel 619-463-3287.

Swap Meet

While the convention is not sponsoring
a flea market, the popular San Diego
“*Electronics Swap Meet”” will be starting
at 7 AM Saturday at nearby San Diego
Jack Murphy Stadium. The stadium will be
busy over the weekend for ham football
fans as well, with a San Diego State Uni-
versity Aztec game Saturday night and
the Chargers vs Miami on Sunday
afternoon.

Alternative Activities

Lots to do besides ham radio. Friday
evening: Romantic “‘showboat®’ cruise of
San Diego Bay, open bar, dinner, dancing,
Saturday and Sunday: bridge games;
fashion shows; Oild Town, Tijuana tours;
San Diego Zoo; Sea World Tours; and
more. Like the horses? They are running
at both Del Mar and Tijuana that week.

Convention Ham Shack

Radios will be on the air, ail bands, all
modes, in the Tiki Hut on the convention
grounds. Bring and post your QSL card.
Talk-in repeater frequencies—147.15 MHz,
146,67 MHz, 146.64 MHz, Call sign—
K6NC (K6 ‘“National Convention”).

Recommended Clothing for San Diego

The mild year-round climate lends itself
to light- and medium-weight clothing,
Casual dress is acceptable everywhere ex-
cept in a few of the more exclusive restaur-
ants, which require a jacket and tie for
men. Evenings along the coast can get
chilly, so a light wrap is in order all year.
The average daily temperatures in San
Diego for September are; 76.5 (high) and
63.2 (low). Average rainfall is 0.13 inch.

Mazake This Your 1986 Vzcation

A few tips on things vacationers can do
in S8an Diego: Take a harbor cruise; spend
a day at the Zoo; take a safari through the
Wild Animal Park; visit Sea World; run up
to Disneyland; see the museums, Space
Theatre at Balboa Park and Mt Palomar
Observatory; fish on the beach; the
Maritime Museum; dawn balloon flights;
Scripps Aquarium; the Gaslight Quarter;
52-mile scenic drive; waterski at Mission
Bay; scuba dive at La Jolla; horse/dog
races in Baja; Old Town:; Spanish

For More Information
1986 ARRIL. Nationai Convention

PO Box 82642, San Diego, CA 92138
Convention Hotline: 619-292-7918

missions; sail in the bay; Aero-Space
Museum, Hotel Del Coronado; tennis; jog
around the bay, Balboa Park; great restaur-
ants and shops; pitch a tent at the beach,
mountains or desert; enjoy the warmth and
sunshine and relax! ]

Strays

QST congratulates. . .

[’} ARRL Technical Advisor Al Mark-
wardt, W5SPXH, of Richardson, Texas, on
receiving the Quistanding Achievement
Award of the Dallas Section of the 1EEE.

[.] Philip Eisenberg, W6TBH, of Downey,
California, on being elected president of the
Components, Hybrids and Manufacturing
Technology Society, an affiliate of the
1EEE.

[ Principal Appellate Law Assistant
Robert Naparty, WA2JKZ, of Brooklyn,
New York, on being given a Special Merit
Performance Award by the New York State
Unified Court System.

I would like o get in touch with...

(] anyone with information on the appli-
cation, connections and supplies for a Star
Set Classic/Star Band 8010 chip formerly
manufactured by Plantronics, Ine, Santa
Cruz, CA. R. K. Mildren, G3FVD,
Kenberry, 13 Queens Crescent, Bodmin,
Cornwall PL31 1QP, UK.

Il anyone who knows where an Atronix
Ham-1 watch can be repaired. R, F.
Moore, 26 Auburn Rd, West Hartford, CT
06119,

[2J US Navy radiomen who served on any
of the ships in Destroyer Division 3, Squad-
ron 2. Woody Fugate, W4JDU, 3435 Tufts
Dr, Catlettsburg, KY 41129,

[J veterans of Camp Forrest in Tullzhoma,
Tennessee, willing to help operate the First
National Reunion commemorative station.
George Stone, WD4CYV, 712 First Ave,
Tullahoma, TN 37388.

I-] anyone with a copy of the latest issue
setup chart/book for a B&K tube tester,
Model 700. D. J. Christel, 219 Shady Lane
Ct, La Crosse, WI 54601.
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Robbing the Cradle: Aggressive
Recruitment of Young Hams

An Ohio teacher has a plan of action to get more young people
involved in Amateur Radio.

By David P. Koch, PhD, WBLNJ
3576 Donegal Dr, NE
No Canton, OH 44721

experience with trying to interest

teenagers in Amateur Radio. The
results have been disappointing. Regardless
of whether I have made a lot or a little
effort, only 1 couple of pupils get the
Novice license each vear, although several
faithfully attend the weekly meetings.
Competition from other clubs, band,
sports, jobs, computers, school work and
friends seems to take its toll of prospective
hams.

Two years ago, I received a grant from
the American Association of Physics
Teachers to set up an QOSCAR 10 station.
The Canton Amateur Radio Club donated
some of the proceeds of its annual hamfest
to our project, several pupils helped to
build antennas and a tripod, and to sell
raffle tickets. Yet, only one girl passed the
Novice test, I decided that this spring 1
would try my hand with the younger group.
This article is intended to share with others
my experience and perhaps motivate other
hams to recruit some of the youngsters
before other interests take over.

Q s a high school teacher, 1 have had

“Would you guys like to study for your
Novice licenses this summer?”” “*Yeaaaah!"
So began what, in another type of journal,
could have been titled “How I Spent My
Summer Vacation.™

In early May, my oldest son, Charles,
celebrated his birthday with a party for a
few of his friends from school and Cub
Scouts. One of the activities included a
demonstration of Amateur Radio. The
results were several pairs of wide eyes.

Near the end of the school year, I con-
ducted the above conversation with my
sons, Charles, i1, and Evan, 9. | asked
them if they would like to have some of
their friends study with them. Receiving a
strong affirmative, 1 duplicated a letter
explaining to their friends’ parents that I
would teach a study class for the Novice
license, and explained a little about
Amateur Radio. The ARRL brochure
Amateur Radio: The World At Your
Fingertips was attached to the letter, and
the package was distributed by Charles and
Evan to five of their friends at school. All
of the parents responded favorably, and the
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class began on the Monday morning fol-
lowing the end of the school vear.

The class was scheduled Monday
through Thursday, from 9 to 10 AM, Jor
three weeks to see if there was any progress
and interest, As it turned out, we continued
for a total of five weeks. The parents did
an exvellent job of delivering the boys to
my home promptly, and of helping them
study each day. And the results were
aratifying: five of the seven boys passed the
Novice test by the end of the five-week
period.

The cost to the parents was $20, which
covered expenses for the Tune fn The
World package and parts to build an audio
oscillator with 4 key for code practice.’

The First ‘I'wo Days

Richard Dager, KC80U, came out to
help on the second day as we completed
construction of the code-practice oscillators
hegun the first day. Dick and I each
furnished two soldering irons, and could
keep a watchful eye on the boys as they
learned to solder. The oscillator uses a 555
1C. For reasons of simplicity, cost and size,
no volume or tone adjustments were in-
cluded., To facilitate the first soldering

iSchematic diagram and parts list appear on
page 64.

=

The Novice class of seven 9- and 11-year-olds really got into the building spirit, with Dick,
KC80U, supervising the soldering. Five of the boys went on to get their Novice licenses.

attempts of 9- and 11-year-olds, I soldered
2-inch lengths of wire to each of the 335
IC socket terminals that would be used.
'The boys were then able to solder the com-
ponents to the wires. The finished circuits
were wrapped with electrical tape and
stuffed into an empty 35-mm plastic film
canister. A hole the size of the bottom of
4 2-inch loudspeaker was cut in the top of
the film canister, and lead wires were
brought out through the hole. After wrap-
ping the bottom of the speaker with elec-
trical tape, the speaker was put into the
hole with a friction fit. The canister/oscil-
lator was taped, along with a battery, to
a board to which a key had been fastened.
Voilal—u code-practice oscillator  for
$10.42 plus tax, and not much larger than
a van of 35-mm film. Functional, if not
clegant.

The reasons for having the kids build the
practice oscillator were to provide an op-
portunity to learn to (1) solder; {2) recog-
nize some schematic symbols; {3) practice
code; and (4) develop a good “*fist.” From
experiences with teenagers learning code
from a computer program [ wrote, I found
that they learn to receive, but cannot send
clearly. These youngsters seemed to like os-
villators; they brought them every day.

Code Practice
Each hour consisted of two 15-minute



The completed code-practice oscillator in a
35-mm film container with key was an im-
portant element in the class. By helping
bulld it, the boys became familiar with
many construction techniques and created
a means to practice code.

code-practice sessions interspersed with two
sessions devoied to discussing 10 of the
multiple-choice uestions on rules and
theory. I asked the boys to learn the first
letter group {AEIMNT) from the package
they had purchased. After the oscillators
were built, we began practice using
randomly sent letters from a computer
program. The code was copied from the
computer onfo cassette tape for ease of
handling on the patio, where the class was
heid. At first I sent only one five-letter
“word’” at a time, gradually buiiding up
to 1 minute of random code (5 words). The
difficulty seemed to come when we reached
the third letter group. After they passed
that point, the remainder of the letters,
nwnbers and punctuation were learned
quickly. By the fourth week [ began
sending text from the newspaper and
sample Q8Os using another computer pro-
gram I wrote that allows me to type in what
I want sent. At this point, [ sent 5-6 minutes
at a time, and had the boys take turns
sending the material back to me with their
oscillators as we went over what had been
sent. Since the class began at nine, and
WIAW practice also began at that time
Monday, Wednesday and Friday, the boys
tried copying code using the radio 1 brought
to the patio.

Theory

At this young age, ¢lectrical theory—not
code—is definitely the hurdle. Also, the
vocabulary used, even in *“plain’® English,
was sometimes a problem, Perhaps those
who write test guestions and practice
material for the Novice tests may, in the
future, want to take a close fook at the
vocabulary, Often the same thing could be
said more simply. If we want to recruit
vounger hams we should eschew obfusca-
tion!

We discussed 20 of the 200 multiple-
choice questions each day, 10 at a time, |
studied the text and located nearly every
answer in the Tune In The World text, and
noted the page numbers. As we discussed
each question, I gave the boys the page

number so they could read more about it
at home. 1 explained the material as best
[ could for each question, and tried to
demonstrate with equipment, ete, where it
was available. ‘

It became apparent to me that these kids
were going to do as I did: Memorize the
material now, understanding it gradually
as they progressed through the amateyr
ranks. The boys had no trouble with
the approximately eight groups that dealt
with rules. They had some difficulty with
understanding frequency and wavelength,
but the breakthrough there was a chart
I had them make. Along a line, they
marked off intervals and labeled them
0 to 30 MHz. Next, they marked the AM
broadcast and citizens bands, and each of
the amateur bands through 10 meters. They
also indicated the WWYV locations, and [
had them listen to WWYV su they knew
what I was talking about. Above each
amateur band they wrote the frequencies,
and above the four bands containing
Novice privileges they wrote the Novice
band edges in megaheriz. 1t then was easy
for them to replace the decimal point with
a comma to change to kilohertz. Below
each band they wrote the approximate
wavelength in meters, and below that the
Iength, in feet, of a half-wave antenna for
the Novice segment. That chart contains
answers 10 several of the questions on the
MNovice exam, and one of the boys re-
rarked that the relationships were finally
clear to him.

After we had finished the 200 questions
during the third week, 1
picked out one question
from each group of 10
(using the random-
number generator on a
computer) and had a
sample test each day for
the remainder of the five
weeks.

Conclusions

This group of young-
sters was hand-picked.
All had a brief exposure
to ham radio through a
demonstration  that
sparked their interest. All
had parents who were in-
terested in their children
and helped them study.
Two were my own chil-
dren, who had a greater
exposure to Amateur
Radio, but who had not
studied it before. One
boy proved exceptionally
motivated and bright. In
addition, he was leaving
on vacation at the end of
the fourth week and
wanted to take his test
early. He passed the test
four days before his

birthday, and that proved brother Matthew looks on.

& tremendous motivator for the
other youngsters in the class. A second
passed his code test two days later, and all
of them learned the numbers and punctu-
ation the next weekend. Dick, KC80U,
came and gave my boys their tests the day
before the end of the ¢lass, and two others
passed on the last day. Membership appli-
cations for the ARRL were given to each
new Novice, along with the four-digit code
for the Canton Amateur Radio Club.

The most important
ingredient is desire,

Youngsters can pass the Novice test. If
you want to run a class, [ suggest vou
choose your recruits carefully. I think 11 is
a good starting age for bright kids, perhaps
a little older for average kids. Even bright
9-year-olds can do it. The most important
ingredient is desire; they must want to get
that license, To that end, ¢ne or more
demonstrations of Amateur Radio are in
order to kindle the flame. Classes should be
ready to start within a short time after those
demonstrations. { recommend that the chart
described above be included in the Novice
study material, or be constructed by the
pupils. If you have, in any age group, a
pupil who is ready for the test early, let him
or her take it. Success here can provide a
great motivator for the others.

Evan and Charles, clearly pleased with their success in the
I1th  Novice class, mail their completed Form 610s as younger ]

[FEF_)
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The K7DBV Guide to Easy

CW QSOs

By Gene A. Williamson, K7DBY

2160 Fairway Loop
Eugene, OR 97401

best: DAN-TH-DAH-DIT DAH-DAH-DI-

paH. Of course, it’s easier when
heard on the aic. As in NNGT. perhaps, Or
allruntogether in one big shur. Either
way—any way—it has always meant
“Someone, somewhere, out there . . . give
me a call and we’ll talk.”

We'll talk about the weather, the rig (our
“working conditions,” if you're an old-
timer), how the band's been, what our an-
tennays are, where we’re located, what our
names are, And if anvone else finds what
we're talking about to be of interest, heil
join right in.

So let’s begin:

P robably the bumper sticker says it

GM OM TNX CL BT UR 379 BEUGENE
ORFE ES OP GENE BT HW? BK

Or, you might hear it this way:

WELL HELLO OM AND THANKS FOR

THE CALL BT UR SIGS RST 57N §7N,

OTH IS BEUGENE, OREGON EUGENE,

BT Woxxx DE K7xx K

Both say the same thing. Both get the
point across, But they take two entirely
different lengths of time to send and
receive, The first example marks you as an
operator with savvy, as an operator who
loves the skill and art of communicating
with Morse code. ‘

Wait a minute—what is this? Haven’t we
read enough recently about code and no
code and computer code and keyboard
code und all that stuff? Enough to last a
lifetime? And who really cares, anyway?

We all should care, Because—Ilike it or
not—Morse is what makes the Amateur
Radio Service what it is today.

A whole lot of folks who hang around
the low end of the bands care as well. So
for those who only venture down there
once in a long while with trembling fingers,
here's a little refresher on what to send and
how to send it. How to begin—and how to
end.

Besides, a lot of us who do hang around
the iow end all the time have slipped into
some bad habits and could use a little
rethinking of our procedures.
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Back in The Old Days we heard it from
The Old Man, with his “uggerumph” and
*rettysnitch”™ and ““Wouff Hong.”” You’ll
still hear those words from time to time.
And TOM surely got the point across,

in the *50s, the ARRL used to send
reprints of a dandy little article called
“Your Novice Accent’” to all newly
icensed ops. Aud, i the *60s, we had “OF
Joe™ asking if vou were a #3%&** on the
air—and telling you how not to be. But
since then no one has stepped forward to
refresh people’s thinking on the right, and
wrong, ways to act when you operate CW,

Morse is what makes the
Amateur Radio Service
what it is today.

So here goes. Not because 1 am such a
hotshot CW op, for many are better than
{. But because there’s nothing in the world
of ham radio to match the joy and skill and
art of smoothly sent, precisely punctuated
Morse, Nothing. And because a few simple
rules haven’t really changed since we were
trying to get three dots across the Atlantic,

Let’s start with calling CQ, because
that’s the easiest advice to give—and to

take. Just don’t. That’s right—don’f call
Q.

But how will anyone get a conversation
started if no one calls CQ and everyone
listens? Fasy, Not evervone, tirst of all, will
ever do that, no matter what they see or
hear or read. But if even one of three hams
who blithely turn on the rig with one hand
and start banging out NNGT would listen
first and answer someone else, well, our
bands would suddenly seem z lot less
crowded.

Think about it. 1f CQ means “*I"ll talk
to whoever answers," then listening first
means 1’1l call anvone who CQs.”" And
we all know how much CQ calling is going
ot

So just try it. Twice. Maybe vou’ll like it.

Big side benefit: You can pick a signal
that's QRK to answer, rather than risk
being called by soimeone down in the mud,
Result: less frustration for both caller and
callee,

{Here’s a hint: Take a peek inside the
ARRL Logbook or Operating Manual and
refresh yvourself an ( signals, such as QRK.
Used correctly, Q signals are a big boon to
good CW, and they're a must for greur
CW.)

Okay, so maybe you don’t hear anyone
calling, and you want to CQ. How should
you do it? Quickly, please,

Linless you’re very rare DX, you'll only
he answered by someone who can hear you
plainly enough to copy your call sign easily.
And since they're tuning for a contact,
they’re especially alert to the letters CQ or
C or Q, or even DE. So keep it short.

Try a3 x 1,2 « §, 1 = 1, That's



CQ O CQ DE KTDBY CQ CQ DE KTDBVY CQ DE
KBV K,

This takes about 30 seconds at 20 WPM.
Long enough that someone can zero you
and write down your ezll, but not so long
that they get tired and move on.

There’s nothing in the
world of ham radio to
match the joy and skiil
and art of smoothly sent,
precisely punctuated
Morse,

Ch, ves, procedure signs. That’s
probably the item more people totaliy con-
fuse each other with than any other. Let's
nolish up each one in turn right now.

After your CQ, send a K. That means
‘g0 ahead any station,”” which is what
vou're implicitly saying in your C€Q any-
way, right?

Then when you're in the QSO and want
only vour partner and no one else (o
answer, you'll end with KN, Go ahead (§)
nobody (N1 but the one 1’m already talking
to or only the one 1'm talking to.

{The dash over the prosign KN means
send it as one signal—dah-di-dah-dah-
dit—rather than two distinet letters. QOn
purpose, send it all as one signal!)

And what of our old, tired, misunder-
stood friend, AR? Boy, is he battered un-
mercifully, but, perhaps, understandably.
First, a [ittle story to get you in the mood,

Once upon a time, when it was raining
night and day, an OM set to sea on a big
boat with two each of all the animals he
could round up, plus his trusty, rusty spark
set for buman companionship. Now, to
Q50 this OM was no easy chore. What
with all the animals crowding around, and
the beat rocking and pitching, and all the
bad weather, his fist was often a real mess.
[n fact, most times when he'd send his io-
vation he’d run two |etters together, then
leave a big gap before the third. So it came
out OP NOAH ES QTH AR K.

Remember this, please: [f, and only if,
your name is Noah . .. If, and oniy if, it’s
been raining 40 days and 40 nights ... If,
and only if, you're located maritime mo-
bile on an ark ... Only under those exact
circumstances can you ever, ever send

Just when do we use AR? Wel!, here’s
probably where some of the confusion
comes i Use AR when you're caliing
someone before they have acknowledged
¥You: RY4AA DE KTDBY AR. Remember it
as Answer Requested, maybe. Awlully
Rare. certainly. But only AR—not &, not

hN. never AR K.
Note: Ongce the QSO is established, you

don’t have to send the other station’s call
sign—a recent FCC rule change. So 1 don't,
Rememnber, the whole idea here is to be ag
efficient and precise as you can. This CW
stufl is beautiful music when it’s working
right!

Would [ ever want to use the other op’s
call? Well, how ubout this—remember the
BY4AA [ was trying to land with DE K7DBY
Awfully Rare? Should | actually work
him, you might very well hear me ending
with HW? BY4AA BY4AA DE K7DBY KN,

Why? Well, I'm pretty darned proud to
be working a BY. And just maybe by
throwing his call around a little—
correctly—['Il get a few more people
hanging around #/is frequency, panting, so
when [ get done there’ll be less competition
on some other DX | might need!

Certain other conventions have become
standard over the last 60 or 70 years, but
not so standard that you can’t hear them
mangled each and every day of the weck,

Like r. Sent unce at the very beginning
of your transmission, R is used instead of
ROGER OLD MAN SOLID COPY OK ON UR OTH
OK ON UR NAME OK ON UR WX OK ON UR RIG
0K ON UR ANT, efc,

Just that simple. r. Once,

See how much time we're saving? And
how sneaky we’re being chasing DX? And
aren’t we having fun?

Then there’s punctuation.

Uintil recently, a lady or gentlemen never
sent di-dah-di-dah-di-dah [period] or
dah-dgh-di-di-dah-dah fcomma). Certainly
you didn’t send a period between two
sentences—the BT sign says that. And
never a conuna to separate the name of
your town and state. A spuace does that
quite well, thank vou.

With the advent of keyboards, that dis-
tinotion is changing. Let’s face it, when
you're typing at high speed (or even down
at 15 WPM), it’s just piain typing habit that
fully spells out words and uses punctuation
marks. So I can understand it. 1t’s just that
it we could keep the art of carefully ab-
hreviated, prosigned CW while we marry
it to the precision of computer-generated
characters and spacing ... wouldn’t that
be an ultimate world-beater?

My personal nomination for 1986’s most
terribly misused prosign is Bk. These days
you ¢an hear QS0 after SO containing
50 BK TO U OM. Wrong, wrong, wrong, 1f
you want to say “*back to you,” the cor-
rect abbreviation is vCk. But don’t even
say that. Say Hw?r Or Hw CPY? It means the
same thing, it"s universally understood, and
it takes a lot less time and effort to say.

This CW stuff is
beautiful music when
it's working right!

On that subject, how about ending this
(SO now that we’ve dragged out all the
wrong-things-to-do and kicked them
around:

WELL OM GUESS THE BAND 18 CHANGING
AND BETTER WIND IT UP BEFORE WE LOSE
EACH QTHER. 50 BEST 7373 AND SURE HOPE
CU DOWN THE LOG. 73,

Nope.

The hand—dny band—is always chang-
ing. And we’re forever about to lose each
other to QRM, QSB, QRN or even QSD
¢here’s another to look up; it’s an alternate
to QLF—are you sending with vour left
foot?).

So why not just be up front: QrRU HR
TNX QSO 73 §K DE K1DBY K.

There, wasn’t that much easier? To save
you having to fook this one up, QRU
means ‘1 have nothing further for you.”
If you were talking on the telephone, vou'd
say “Well, Joe, that's all T have to talk
about. See you next week.”” So do it on the
air, too, (Besides, it saves thinking up all
those excuses about why you’ve suddenly
20t 10 run.)

Last but not least—SE. End of work or
clear. We in the US differ from our over-
seas friends on where to position this one
prosign. But even so, why can't we
“WANKs" be consistent?

If you don’t tell people
that learning the code is
hard, it won’t be.

SK is sent just before the exchange of
calls on the last transmission vou yourself
are making in the QSO. Like this: 73 BCNU
S DE K7DBV K (give me vour last hurrah,
but 1'm all done). Or 73 BONU SK. DE E7DBY
(it was my last hurrah, you were already
all done, and now so am 1), Amd, really,
[ am done now.

These guidelines are relatively easy to
learn. And if followed, they smooth things
a whole lot over the air. Again, one of the
beauties of CW is it hasn’t changed a whit
since the Ancients blasted the ether with
their spark machines,

Just take your time, remember these few
rules, and—most important—when vou
have a chance to introduce someone to ham
radio, don’t fet on that there's anything
difficult about CW. Because there’s not.
Here's that secret: If you don’t tell people
that learning the code is hard, it won’t be,

S0 when that starry-eyed visitor in your
shack finishes exchanging hellos with 1Y¥1
and tremuiously asks, drooling all over
vour logbook, ““How can 1 get to do this?”

. Just smile, turn on your code oscillator,

and say ““lt’s easy—first you Iearn the
Morse code.” 3
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Happenings

Conducted By Phillip Sager, WB4FDT
Manager, Regulatary Intormation Branch, ARRL

ARRL Executive Committee Meeting

The ARRL Fxecutive Committee met in
Partland, Oregon June i3-14, and among the
topics discussed were a number of FCC re-
lated matters. The ARRL Counsel was
directed to:

s File « Petition for Reconstderation of the
denial by the FCC Chiel Bngineer of the
ARRL. petition for rule making to require the
fabelling of home-entertainment equipment
with respect to its immunity from radio fre-
spuency interierence.

* Eile comments in opposition to RM 5434,
a petition from the Association of Radio

Reading Services that proposes the use of 50(
kHz in the 220-MHz band for reading services
for the blind.

* File comments in PR Docket 86-163, in
which the FCC proposes to establish certain
technical parameters for private land mobile
operation in the 421-430 MHz band within
a 50-mile radius of Detroit, Cleveland and
Buffalo (Line A), with the objective of re-
ducing the possibility of interference between
land mobile and amateur stations.

» File comments in support of PR Docket

%6-161, enhancing Novice operating
privileges. The comments will arzue that
Novice privileges in the 220-MHz band are
an intraservice matter and not atfected by the
moratorium on allocations in the band. The
comments would also urge the Commission
that Novice examinations be supervised by
two volunteer examiners rather than one, as
stated in the original ARRL petition for rule
making.

See Moved And Seconded, this issue, for
the vomplete minutes of the vommittee
meeting.

SECOND NOTICE—ARRL DIRECTOR
AND VICE DIRECTOR ELECTIONS

Attention members! Nominations are now
open for candidates for ARRL Director and
Vice Director in each of the following Divi-
sions: Central, Huodson, New England,
Northwestern, Roanoke, Rocky Mountain,
Southwestern and West Gulf,

fhe ARRL Board of [lrectors is the
governing bady of the nonprofit, education-
af and scientific corporation chartered under
laws of Connecticut as the American Radio
Relay League, The Board of Directors is ui-
timately responsible for all League matters,
including deciding ARRL priorities and
services that will be made available to the
membership. There are 16 Directors, who are
elected by the membership on a geographi-
cal basis. Half of the Birectors stand for
zlection in even-numbered years, half in the
odd. At the same time Directors are elected,
Vice Directors are also chosen who can fill
in when Directors are unable to serve. For this
reason, candidates for Vice [irector must
meet the sume requirements as the candidates
for Director.

For a candidate to be eligible for the office
of Directors or Vice Director he or she must
submit a nogminating petifion bearing the sig-
natures of 10 (or more) Full members of 2
Division naming him or her as a candidate
For Director ur Vice Direvtor. The petition
must be yeceived by League Headquarters no
later than poon on August 20, 1986, Bach
candidate must also provide information (oo
a form provided by HQ) that will allow the
FExecutive Committee of the Board of
Directors to determine the eligibility of the
candidate in accordance with the provision of
the ARRL Articles of Association and
By-Laws, and a statement of not more than
300 words setting forth the candidate’s
qualifications, which will be Included
with the ballot mailed to members. The EC
will meet August 23 for this putpose, so can-
didates should make sure their information
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form arrives at Headquarters no later than
August 20. The candidate’s 300-word state-
ment will be reprinted without content
editing; if the statement as submitted exceeds
100 words, the first 300 words will be used.
The statement must not contain any
derogatory reference to any person or entity.
The candidate must also submit an dccom-
panying signed statement certifying that the
information is true to the best of the
candidate’s knowledge and belief. Any will-
ful violation of the statement will be grounds
for disqualification by the Executive
Committee,

The nominee must reside in the ARRL
Division he or she seeks to represent. He
or she must aiso be the holder of at least a
Technician vlass amateur Heense, must be
at least 2t vears of age, and must have been
licensed and a Full member of the League for
a continuous termn of at least four vears at
the time of the election, No person is eligible
whose business connections are of such
nature that he or she could gain financially
through the shaping of the aftfairs of the
L.eague by the Board, ur improper exploita-
tion of his or her office for the furtherance
of his or her own aims or those of his or her
employer. The primary test for eligibility is
the candidate’s freedom from commercial or
governmental connections of such nature that
his or her influence in the affairs of the
League could be used for his ur her private
benefit. The idea behind these rules s to
ensure that candidates: (1) possess a lasting
interest in Amateur Radio and the l.eague,
(2 have the legal capacity to make decisions
for the ARRL and (3) are free from conflicts
of interest.

The following form for nomination is sug-
zested; it may be copied onto any paper, or
a form may be obtained from Headquarters
M orequest:

Executive Committee

The American Radio Relay League

Mewington, CT 06111

We, the undersigned Full members of the
ARRL residing in the...Division, hereby
nominate. . .of. . .as a candidate for Direc-
tor; and we also nominate. .. of .. .as 4 can-
didate for Vice Director from this Division
for the 1987-88 term (Signature...Call. ..
City. . . ZIP...Date...)

Whenever there is more than one candidate
for either office, ballots will be sent to all Full
members of the League in that Division who
were in good standing on September 10, The
baltots will be mailed no iater than CGctober
1, and, to be valid, must be returned to Head-
guarters by noon, Tuesday, November 20, A
sroup of nominators can name a candidate
for Director, for Vice Director, or for both,
bt there are no “siates’’as such. Each can-
didate appears on the ballot in alphabetical
arder.

All ARRL members who are licensed by the
FCC but temporarily residing outside the US
are eligible for Full membership. These
members uverseas who arrange to be listed
as Full members in an appropriate Division
prior to September [0 will be able to vote this
year where elections are being held.

Even within the tJS, Full members
temporarily residing outside the ARRL
Division they consider home may now notify
the Secretary of the T.eague prior (o
September 10, giving their current QST ad-
dress and the reason why another Division is
being considered home, So il your home
Division is Central, Hudson, New England,
Northwestern, Roanoke, Rocky Mountain,
Southwestern or West Gulf, but vour (ST
anes elsewhere, please lef the ARRL Secretary
know as soon as possible but no later than
September 10, so vou will receive a ballot for
your home Division.

if a person is nominated for both Director
and Vice Director, the nomination for
Director will stand and that for Vice Director
will be void. A person nominated for both
offices does have the option, however, of
declining the higher nomination and running



for Vice Director if he or she wishes,

Since all the powers of the Director are
transferred to the Vice Director in the event
of the Director’s death, resignation, removal
outside the Division or inability to serve, care-
ful selection of candidates for Vice Director
is tust as important as for Director.

‘These persons presently hold the offices of
Director and Vice Director, respectively, in
the divisions conducting elections this year:
Central—EBEdmond A. Metzger, WOPRN, and
Howard S. Huntington, K9KM; Hudson—
Linda 8. Ferdinand, N2YT., and Stephen A.
Mendelsohn, WA2DHF; New FEngland—
Tom Frenaye, KIKI, and Richard P, Becbe,
KIPAD; Northwestern—Mary E. Lewis,
W7QUP, and Rush 8. Drake, W7RM;
Roanoke—Gay E. Milius Jr, W4UG, and
John C, Kanode, NAMM; Rocky Mountain
—Lys J. Carey, ROPGM, and Marshall
Quiat, AGHX; Southwestern—Fried Heyn,
WAGWZO, and Wayne Overbeck, N6NB;
West Gulf Division—Raymond B. Wangler,
W3EDZ, and Thomas W. Comstock, NSTC.

Petitions need 10 or more signatures of Full
members and are due at Leagne Headquarters
by noon August 20, If there is only one
candidate for an office, he or she will be
declared elected by the Executive Committee;
otherwise, ballots will be mailed not later than
October 1 to Full members of record
September 10. To be valid, ballots must reach
Headquarters before noon Tuesday,
November 20. The new term will begin at
noon lanwoary 1, 1987,

Nominees or, indeed, any member, may
obiain a copy of the ARRL Articles of
Association and By-Laws, along with a
pamphlet outlining the duties and responsi-
bilities of elected League officials. Interested
persons should write to or call ARRL Head-
quarters, 225 Main St, Newington, CT 06111,
tel 203-666-1541.

For the Board of Directors:
June 16, 1986

Perry Williams, WI1UED
Sevretary

EPA PROPOSFS TO LIMIT PUBLIC
EXPOSURE TO RF

At press time, HQ received news from the
Environmental Protection Agency that the
agency had proposed to limit public exposure
o RF radiation from communications. The
agency noted that presently there are no
federal standards limiting public exposurs to
RF radiation, and biological effects have been
observed in laboratory animals exposed to RF
radiation in experiments.

The EPA proposes four alternatives for
controlling public exposure to radio-
frequency energy. What will eventually
emerge from the process will be guidelines for
the other federal agencies, The Federal Com-
munications Commission, at its discretion,
may apply the guidance to its licensees..

Two of the EPA alternatives are much
stricter than the ANSI standard C.95.1-1982
{which sets limits of energy at 100 milliwatts
per square centimeter at (.3 to 3 MHz, drop-
ping to | milliwatt per square centimeter at
30-300 MHz, then rising slightly to 5 milli-
watts per square centimeter at frequencies
above 1.5 GHz). The EPA makes the matter
more confusing tor laymen by using differ-
ent references. Lt talks of ‘“‘whole-body
average specific absorption rates'” or SARs,

expressed in watts per kilogram of body mass
(Wrkg) for frequencies above 3 MHz! For
frequencies below that, a different kind of
standard is used, placing separate limits on
the electric tield and magnetic ficld intensities,
The tightest guideline would have an SAR of
0.04 W/kg above 3 MHz, with the electric
field intensity at 87 volts per meter (V/m) and
magnetic field intensity at 0.23 ampere per
meter (A/m). This guideline is said to be
similar to that imposed int Portland, Oregon,
[t would cost the hroadcast industry about
534,000,000 to comply with this guideline,
EPA says.

The next level would have SARs of 0.08
W/ke, electric field of 275 V/m and magnetic
field of 0.73 A/m. The cost to the industry
would be $22,700,000. The third level would
have SARs of 0.4 W/kg, electric field at 614
V/m and magnetic field of 1.63 A/m.
Broadeasters’ compliance costs would drop
to $12,400,000, This level is said (o be
equivalent to the ANSI standard.

The fourth option is nonregulatory: pub-
lic awareness programs to distribute informa-
tion on health effects and environmental
measurements, and providing technical
assistance to states and federal agencies.

Since the actual proposal was not available
at press time, it's unknown whether the
proposal will affect radio amateurs, Even the
Docket number for {iling comments isn't
known, The ARRL will lean heavily on its
volunteer panel of experts, the Committes on
the Biological Effects of RF Energy, for ad-
vice on what our position shoutd be. Stay
tuned for further information.

THREE AMATEUR RADIO OPERATORS
FINED BY FCC

During the course of a special investigative
project conducted by the FCC*s Philadelphia
office, a group of radio operators allegedly
was observed operating on 26,165 o
26,770 MHz, which is allocated for use only
by the US Government and the Auxiliary
Broadcasting Service,

Three of the stations were located and the
operators were identified as being licensed
amateurs, Notices of Apparent Liability to a
Monetary Forfeiture in the amount of $1000
cach have been jssued to the following: Joseph
W. Bosak (Advanced), N3DFD; Adrian .
Post (Technician), KA2YIN; and Walter
Leddick Sr (Technician), N3DXP.

FCC ENFORCEMENT

Officers from the Douglas, Arizona FCC
office recently investigated a report of #llegal
use of Amateur Radio frequencies by the
operators of hot-air balloon ride businesses
in the Phoenix area. One group allepedly was
operating on 221.0 MHz and another on
221,15 MHz, using hand-held radios for
communications between the balloons and
their chase cars. They were found in violation
of Section 301 of the Communications Act,
and each group was fined $750 for unlicensed
operation,

“AMATEUR ADMINISTRATION”
COURSE TOPIC
For a second

vear, ARRL and the

International Amateur Radio Union (LARU)
presented a course entitled ‘ Amateur Radio
Administration”” for middle-level managers
of telecommunications entities in developing
countries, under the sponsorship of the US
Telecommunications Training [nstittte. The
course was conducted June 9-13 at HQ, with
IARU President Richard L. Baldwin, W1RU,
as chief instructor. Students from Dominica,
Ghana, Jamaica, the Philippines and Tonga
attended.

COMMISSION DELETES REFERENCE
TO “WR"”CALL SIGNS

The Commission has issued an Order deleting
the parenthetical reference in Section
97.84(d} 1) to amateur repeater stations
having call signs prefixed by “WR.” The
Commission noted that since no repeater
licenses had been renewed since 1978, und by
now they have all expired, it was deleting this
reference in the rules,

FReD: ARRL'S FIELD RESOURCES
MRECTORY

The new Amateur Radio Field Resources
Pirectory will be available shortly, With over
500 pages, this $10 book has the answer or
the name of the person who can answer
almost any Amateur Radio-related question.
The book is divided into three sections: the
White Pages, which lists members of the
ARRL Field Grganization; the Blue Pages,
an invaluable resource that includes a 10-vear
OST index; and the Yellow Pages, the
advertising section. To order, see page 143,

WJAFRU NEW DXAC CHAIRMAN

DX Advisory Committee Chairman Bob
Thompsen, K655], has submitted his resigna-
tion to ARRL President Price. John Parrott,
WA4FRU, has been appointed as his re-
placement.

FCC CAUTTONS MODELERS AND
DEALERS ON PROPER USE OF
R/C CHANNELS

Frequencies in the 72.76 MHz band are
authorized in Section 95.207 of the
Cominission’s Rules as radio control (R/C)
charnels for use in remotely controlling model
craft, Certain channels are designated for
model R/C aircraft only, while others are
designated for model R/C surface craft only.
Some R/C systems for surface craft use
have been sold equipped for operation on
channels specified for model atreraft use. The
unfortunate result is that such improperly
channeled systems transmitting in model-
flying areas interfere with the remote control
of model aircraft. An out-of-control flying
model can be a seripus safety hazard.
Dealers selling an R/C system with 2 model
craft for which is intended to be used, or with
knowledge of its intended use, are responsible
for ensuring that the R/C system is equipped
with proper transmitting frequencies.
Similarly, each operator of an R/C transmit-
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Hazard E. Reeves, K20GL, once again a
major contributor to the fund for the ARRL
Schoiarship Honoring Barry Goldwater. Mr.
Reeves has continued his generous
support ot the scholarship each year since
its inception.

ter is responsible for determining that it trans-
mits on 4 channet authorized for the type of
inodel craft being remotely controlled.

PDARA NAMES SCHOLARSHIP
WINNERS

tiavton Amateur Radio Association President
Ray Smith,
winners of the 1986 DARA Scholarship
Awards. The winners are: Tracy LaFleur,
WAFKG, Morgan City, Louisiana; Angela
Fox, KAGIPD, Vallejo, California; Christine
Hammer, WDOPWY, Bellbrook, Ohio; and
Brian Bourque, KALPR, Fairfield, Maine,
The Awards provide $1000 for each young
person to further his/her education.

DOUBLE TROUBLE

F¢CC has assessed monetary forfeitures
ugainst a father and sou, Albert and Eugene
Kuklin, of Tucson, Arizona. Albert was tined
$£750 for operating an unlicensed station under
a now-unassigned call sign, KOLUX, through
a repeater. Hugene, who is K7TRKCA, was fined
$300 for aiding and abetting the violation,
transmission of & false call sign and
communication with ait unauthorized station,

WHLCT REELECTED CCIR
DIRECTOR

At the recently concluded Plenary meefing of
the {nternational Radio Consultative Com-
mittee {known by its initials in French as
CCIRY, Richard Kirby, WOLCT/HRBOBOA,
was reclected as CCIR Director for a three-
vear term. _

¥OCC SAN DIEGO FIELD

OFFICE MOVES

The pew address for the FCC San Diego
affice is 4542 Ruftner St, Room 370, San
Diego, CA 92111-2216, tel 619-203-5478,

52 I57-

LREB, has announced the .

Goidwater Scholarship Fund

The following have contributed $25 or more to the Senator Goldwater Scholarship Fund:
Hazard E. Reaves, K2GL; in memory of Gabe Romero, K7SAE, from the Anizona Repeater
Assn; Roy Schlegel, N7BH; in memary of A, E. Martin, Jr, W4THV, by the Southern Coflee
Club; Kenneth M. Scheibel, N3CJW; with thanks 1o Monroe Penick, WOKF; David A. Gentry,
KABNTS and Eugene B. Affolter, WBBSEN from M. K. Snaok, KA@YTH: in memaory of Opal
Hale by Lee Aagusius, WBDKA; Timothy A, Kearns, NNBA; in memeory of George E. Kaith,
WOQLZ, by Rose Kerth: in memory of Lynsie Lewis, WBTBYK, by the Arizona Repeatar
Assn; in memory of Henry Warren, K7ORF, by the Arizona Repeater Assn; James P,
Hayward, W2PVF; Edson 8. Snow, W2UN; in memory of Gordon Leavitt, WA7LLMA, by
Fiorence W. Leavitt, WBTAVT,; Jeffrey F. Peters, W2DXE; Herbert C, Hornischer: and Dick

L. Ellers, WOYZV.

ARRL HQ OPEN HOUSE

The June & HQ Open House saw nearly 300
visitors stop bv. Regular announcements were
made at a nearby bamfest with van trans-
portation provided. [ocal radio station
WTIC aired information on the open house,
and even the New York Times Connecticut
section featured an article about the open
house that alerted many visitors,

NEW ARRL EMPLOYEES

HQ welcomes Zachary ““Zuck™ Lau,
KH6CP, of Honolulu, Hawail, who has
joined the Technical Department staft as «
lab engineer. He received a BSEE from the
University of Pennsylvapia and did some
wraduate study at the University of Hawaii,
Zack is an active contester and holds many
QRP awards, plus DXCC, He will be working
primarily on RF and analog projects. Another
new member of the Technical Department is
James “Rus™ Healy, NJ2L. who recently
praduated with highest honors from the
Electrical Engineering Technology program
at the State University of New York Agricul-
tural and Fechaical Coflege in Canton. Rus
is an Assistant Technical Editor, and is an
avid contester and DXer.

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Missouri,
Souathern New Jersey, South Carolina,
Western Pennsylvania, Eastern Massachu-
setts, Nebraska and New Yuwrk City-Long
island Sections: You are hereby solicited for
nowminating petitions pursnant to an election
for Section Manager, Incumbents are listed
on page 8 of this issue.

A petition, to be valid, must contain the
sigiatures of five or more Tull ARRL
members residing in the Section concerned.
Photocopied signatures are not acceptable.
No petition is valid without at least five
signatures on that perition. It is advisable to
have a few more than tive signatures on gach
petition.

Petition forms (FSD-129) are available on
request from ARRE Headquarters but are not
required. The following is suggested:

Field Services Manager, ARRIL.

225 Main St, Newington, CT 06111

We, the undersigned Full members of
the. .. ARRL Section of the. . . Division, here-
by nominate. . .as candidate for Section
Manager for this Section for the next two-year

term of office. (Signature. . .Call. . . City. ..
ZIP. O

Any candidate for the office of Section
Manager must be a resident of the Section,
4 licensed amateur of Technician class or
higher, and & Full member ot the League for
a vontinuous term of at least two years im-
mediately preceding receipt of a petition for
nemination,

Petition must be received at Headguarters
on or before 4 PM Eastern Local Time
September 3, 1986. Whenever more than one
member is nominated in a single Section,
ballots will be mailed from Headguarters on
or before October [, [986, Returns will be
counted November 18, 1986, 5Ms elected as
a vesult of the above procedure will take ottice
January 1, 1957,

If only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-year term
beginning January 1, 1987.

If no petitions are received from a Section
by the specified closing date, such Section will
be resolicited in January QST. An SM elected
through the resolicitation will serve a term of
18 months,

Vacancies in any SM office between elec-
tions are filled by the Field Service dManager.

You are urged to take the initiative and fiie
a nominating petition immediately,
Richard K. Palm, KICE
Field Services Manager

SECTION MANAGER ELECTION

RESULTS

The tollowing Section Managers will begin a

two-vear term of office on October 1, [986:

ncontested

Eastern Pennsvivania Kay C. Craigie,
KC3ITM

fdaho Don Clower, KATT

Minnesaia Uieorge Frederickson,
KoaT

{ihio fettrey A. Maass,
K&ND

Southern Florida Richard ., Hill,
WALPFK

West indies Adberto L. Valldejuli,
WPLCSG

William W. Thompson,
WIMTA

Western New York

[n the Connecticut section, Robert . Koczur,
KIWGO, has requested his nomination be
withdrawn. 1hus, fohn T. Ronai, 83ZIJ,
being the only ather candidate, has been duly
clected Section Manager. His term of office
will begin October I, 19%6. e el



Moved and Seconded ...

MINUTES OF EXECUTIVE COMMITTEE
Meeting No. 423
Portland, Oregon
June 13-14, 1986

AGENDA

1. Approval of Minutes of March 22, 1986 meeting.

2. FULC Matters:

2.1 Consideration of ARRL action in response to
denial by the FCC Chief Enginesr of its petition for
rulgs vequiring the labelling of home entertainment
equipment with respect to its immunity from radio fre-
quency interference.

2.2 Consideration of ARRL position in respect ro
RM-5434, a petition from the Association of Radio
Meading Serviges for the use of 500 kHz in the 220 MHz
band for reading services for the blind.

2.3 Consideration of ARRL response in PR
Docket 86-163 to provide for private land mobile oper-
ations in 421-430 MHz in Detroit, Cleveland and
Buffalo.

2.4 Consideration of ARRL response in General
Daocker 83-806, proposed regulations regarding radio-
frequency lighting devices,

2.5 Consideration of ARRL response in PR
Dincket 86-161, Enhancement of Novice Privileges, as
Ee&uested m ARRL' petition, RM-5038 and other

.

2.6 Consideration of ARRL position re the
Nationzl Association of Broadcasters' request for
Federal presmption of regulations regarding the
hiological effects of radio frequency energy.

2,7 Consideration of ARRL response in PR
{docket 86-207, proposed authorization for F8E multi-
plex ewmission on all amateur frequencies above
1240 MMz,

3. Local antenna/RFI matters.

4. Review of progress on Board directives:

4.1 By the vice presidents and/or chairmen for
the committees,

4,2 By the President, reporting on meetings on
May 2% with Federal Communications Comraission
personnel on various amateur matters.

4.3 By the Executive Vice President, on Board
directives affecting Headquarters,

5, Studies requested of the Executive Committee by
the Board ar its 1986 Annual Meeting:

3.1. From Minute 8, review of the terms and con-
ditions governing the availability of mailing lists from
Headguarters.

5.2, From Minute 57, the question of whether
statements similar to the ‘‘Guidelines for Fthical
Conduct of Officers and Directors’” andg the *“Policy
Gaverning Contacts with Federal Government Of-
ficials” by Board members should alse be applicable
te Secrion Managers,

6. Consideration of creating a4 new West Texas
Section of the West Gulf Division, from: portions of
the Northern and Southern Texas Sections,

7. Recognition of new Life Memhers.

8. Affiliation of clubs.

9. Convention matters:

Y.1. Approval of division, state and section con-
ventions.

9.2, National Convention maiters.

10. Authorization of 4 wire funds-transfer arrange-
ment requested by the Treasurer ro facilitate ARRE
maney managetment,

£l. Date and place of next meeting,

12, iMther business,

Pursuant to due natice, the Executive Committee of
the American Radio Relay League mer at 8:35 AM.,
Pacific Daylight Time, Eriday, June 13, 1986, at the
Portiand Marriort Hotel, Portland, Oregon. Present
were President Larry E. Price, W4RA, ia the Chair;
First Vice President Jay A. Holladay, W6EJJ;
Executive Vice President David Sumoer, K1ZZ; and
Directors Frank M. Butler, Jr., W4RH, Paul Graver,
WOFIR, Hugh A, Turnbull, W3ABC, and George S.
Wilson II, WAOYI. Also present were Yice President
William I, Stevens, Wo6ZM, Secretary Perry Williams,
WIUED, Directors Mary k. Lewis, W?QUGP and
Edmond A, Metzger, WOPRN, Yice [Jirector Rush §.
Drake, WIRM and Counsel Christopker D. Imlay,
MNIAKD.

1. On motion of Mr., Turnbull, the Minutes of the
March 22, 1986 meeting were accepted as printed,

2. FCC Matters:

2.k On motion of Mr., Wilson, Counsel was
directed to file with the Federal Communications
Commission a Petition for Reconsideration of the
denial, by the FCC Chief Engineer, of the ARRL. peti-
tion for rutemaking to require the kabelling of hame
entertainment equipment with respect to its immunity
from radio frequency interference,

2.2, On motion of Mr, Butter, Counsel was
directed 1o tile comments in opposition to RM-5434,
a petition from the Association of Radio Reading
Services for the use of 500 kHz in the 220 MHz band
tor broadeasting reading services to the blind.

2.3, On motion of Mr. Wilson, Counsel was
directed to file comments in PR Docket 86163 in which
FCC proposes to establish technical parameters for
private land mohile aperation in the 421-430 MHz baad
within 50 miles radius of Detroit, Cleveland and
Buffalo, The comments would ask the Commission to
require that satellite receivers as well as base stations
ke focated within 30 miles of the ¢ity center and to
requice that CTCSS (e.g. ““Private Line,” “PL," ar
similar) systems be utilized so as to minimize
inadvertent interference from amateur radio stations.

2.4, On motion of Mr. Grader, Counsel was
directed to file comments in Cieneral Docket 83-806
which proposes amending the regulations regarding
radio- frequency lighting devices, in opposition to any
radiation limitations less restrictive than thaose
permitted for consumer devices under other provisions
of Part 15, Rules Governing Incidental and Restricted
Radiation Devices.

2.5, On motion of Mr. Butler, Counsel was
directed to file comments in support of PR Docket
86-161, enhancement of Novice operating privileges,
once again urging that Novice examinations be super-
vised by two volunteer examiners rather than one, each
meeting present standards for such examiners, and
restating firmly its view that Novice privileges in the
220-225 MHz band are an intraservice matier not af-
fected by the moratorium on new allocations in the
band.

2.6. The Executive Committes considered the in-
vitation of the FCC for comments on the request af
the National Association of Broadcasters for federal
preemption of reculations regarding the biological
effects of radio frequency energy. Without objection,
the matter was referred to the ARRL Ad Hoc
Commiittee on Biological Effects of RF Energy for a
recommengdation,

2.7, Without objection, the maiter of PR Docket
86-207, proposed autharization for F8E multiplex emis-
sion on all amateur frequencies above 1240 MHz, was
deferred to the July meeting of the Board. The Execu-
tive Cornittee meeting was in recess from 10:17 to
1027 AML

3. Local antennasRFE matters:

3.1, The President reported on the Ravenscroft
case in Canada, conveying information gathered at the
Annual Meeting of the Canadian Radio Relay League.
Briefly, Mr. Ravenscroft was ordered by a judge to
vease causing interference to a neighbor's household
appliances and home enterrainment devices under the
tort of nuisanee. An appeal will be taken. A fund is
being raised in support of Mr. Ravenscroft wader
proper auditing procedures; any sirplus remaining will
creats a Legal Defence Fund in Canada.

3.2, Counsel Imiay ceported briefly on the Love’s
Park, IMinois, RFI ordinance, a Honolulu RF1 case,
and the Pacific Gas & Electric electrical interference
problem in certain parts of Northern California.

4, Review of progress on Board directives;

4.1 Vice President Stevens reported on the meet-
ing at Seaside, Oregon, of the Volunteer Resources
Committes, and progress of the Commiitee un tasks
assigned it by the Board. On request of Mrs. Lewis,
4s chairman, it was agreed that the staff would delay
implementation of 4 program to encourage local
memoranda of understanding until the July meeting of
the Board. Birst Vice President Holladay reported
hriefly for the Committee on Committees, urging that
directors and advisory committee chairmen, past and
present, communicate their views to him promptly. Mr,
Metzger, as chairman, reported briefly for the Adminis-
iration and Finance Commitree,

4.2. The President reported on meetings in
Washington with FCC staff on May 29, 1986, including
the proposed Section 323 of the Communications Act
to make the causing of malicious interference a
statutory offense; the idea of assisting FCC with

issuanee of cullsigns under some conditions; and mat-
ters regarding the ARRL Interference Reporting System
(AIRS). It was moved by Mr. Wilson that a draft letter
te FOC presented to the Hxeeutive Committee, ex-
pressing interest jn an exelusive role as supplier of
secondary callsigns for FOC amateur licensees, not he
sent and that the matter be deferred For discussion at
the July Board meeting, but the motion failed. Dring
the course of the above, the Comumittee was in recess
for lunch from [2:10 to [:06 P.M.

4.3. The Executive Vice President presented a
report in chart form on various assignments to the
Headquarters and Board Committees from the Board.
Specific discussion centered on liability insurance
coverage far chubs, and Q8T single-copy retail sales (up
24% in the past year). Mr. Suinner distributed copies
of the 1985 Annual Report, the 1986- 1487 edition of
the Advanced Class license Manual refiecting new
question poals effective July [, and a recruitment Jetter
just mailed to ex- and non-member amateurs. in answer
in an earlier question, materials for the guidance of
section managers in the proper handling of League
section expenses were <istributed for the information
of the Commitiee,

5. Studies sequested of the Executive Committee by
the Board at its 1986 Annual Meeting:

5.1, As requested by Minure 80, the committee
reviewed the ferms and conditions governing the
availability of mailing lists from Headquarters. On
motion of Mr. Wilson, the Exetutive Comnittee
recoinmiends to the Board that it amend the Rules
govening the availability of mailing lists by adding to
Category | the list of members in an aitiliated club’s
territory which is available once per year for recruiting
purposes only, and making it clear thart lists from the
FCC data base and iists of aftiliated clubs are also
available, generally under the same terms as apply to
lists of members,

5.2, Minute 57 referred to the Executive Commit-
tee for action the question of whether statements similar
to the “*CGuidelines far kthical Conduct of Otficers and
Dirvectors™ and the “Policy Gaverning Contacts with
Federal Government Ofificials™ by Hoard members
should also be applicable to Section Managers. (n
motion of Mr, Butler, the Executive Committee
adopted a version of these ethics policies tailored
specifically to Section Managers.

6. Omn motion of Mr, Butler, the Executive Commit-
tee approved the creation by the Executive Vice
President of a new West Texas Section comprising the
western 40% of the State and some 930 ARRL
members, effective January 1, 1987, The remaining
sections are resiyled North Texas amd South Texas
Sections respectively.

7. Om motion of Mr. Butier, the names of 72 newly
clected Life Members were recognized, and the Bxecu-
tive Vice President was directed to list their names in
OST.

& On motion of Mr, Wilson, the following clubs
were affiliated with the ARRL, all in category 1:
Arlington Communications League, Wood Dale, IL;
Charleston Area Hamfest & Computer Show, Inc.,
South Charleston, WV; Chicorn Amateur Radio
Ciroup, Dunn, NC: DLCAT, A Disaster & Communi=
cations Action Team, Hauston, TX; Holmes County
Ham Club, Bonifay, Fl.; inland Empire DX Associa-
tian, Spokane, WA; Kankakee Valley ARC, DeMotre,
IN; Kent Amateur Radio Society, Chestertown, MD;
Len County Repeater Association. Hobbs, NM;
Lumberton Repeater Associution, Lumberton, NC;
Maple Valley Wireless Society, Maple Valley, WA;
Mountain Repeater Assogiation, Studio City, CA;
North Texas Microwave Society, Sanger, I
Raochester Radio Repeater Assn., Inc., Rachester, NY;
Sonora Pass Amateur Radio Klub, Twain Harte, CA;
Southern Humboldt ARC, Redway, CA; Springhitl
Amateur Radio Club, Springhill, 1LA; Stark DX
Associatian, Louisvitle, OH; Sub Club ARA, La
Habra, CA; Trinity County ARS, Weaverville, CA;
Umpqua Valley ARC, Umpqua, UR; Union { vunry
ARS, Waxhaw, NC: Wadena Area ARC, Wadena,
MN; Wheatstraw Amateur Radio Club, Calumet, OK.

With this action the League has the following number
of active affiliated clubs: Category 1, 1797; Category
2, 12 Category 3, 161,

{continued on page 63)
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Correspondence

Conducted By John Hennasses, KJ4KB
Regulatary Information Assistant, ARRL

All letters will be considered caretully. We rasstve the right to shorten letters selected in order to have more members' views represented. The publishers of QST
assume no responsibility for statements made hareln by correspondents.

NOVICE ENHANCEMENT

7 (n response to the ARRL/FCC proposal
to expand the privileges of the Novice
licensees, 1 could not agree more on every
aspect of this proposal. [ am very active in
the amateur field and have seen numerous
bright and intelligent Novice prospects cast
by the wayside because the current Novice
privileges ave vastiv lacking any real user
appeal.

As we all know, for most practical purposes
the 15- and 10-metet CW Novice hands are
practically dead, propagation is extremely
poor, and Novices have to fight one another
on 40 and 80 meters just for a casual QS0.
The conditions on 40 and 80 meters ara espe-
cially discouraging because of the Canadian
phone traffic on 80 meters and the interna-
tional broadcast activities on 40 meters, What
is left for the Novice?

Upgrading to Technician eases the problem
somewhat, but does virtually nothing to at-
tract the Novice into the amateurs’ hobby,
There must be an incentive to bring these
potential amateurs into our fold at a ground
floor level no matter what the next level of
license may bring. How can we eutice poten-
tial amateurs to upgrade when the present
MNovice privileges aren’t bringing them to us
in the first place!

The much respected **Old Timers’” com-
plain that the newtomers don't know a resis-
tor from a capacitor, but the same sentiment
can be reversed by our voung people when it
comes to computer technology and other such
means of communications, We can’t look to
the past and expect to bring in new blood at
the thought of wire-wound catmeal boxes (no
disrespect meant), but it’s the future we have
to concern outselves with. We have already
lost thousands of Novices! How many thou-
sands more do we have to lose before we wake
up!

{, for one, would rather see a Novice get
HF phone privileges than to lose that dedi-
cated ham altogether. All potential ham ta-
jents and future contributions to the Amateur
Service are being put “‘on the line.”*

it is said, ““If you snooze, you lose,”” and
the loser, now, aed in the future, is the
Amateur Radio Service.

One last thought: Some say that we would
be petting a new gronp of undisciplined
individuals from another band of our radio
services. | totally disagree! As a matter of
fact, the majority of present day *‘Notice of
Violations” cases are General, Advanced and
BExtra Class license holders, so the above
speculation doesn’t hold a drop of water,
—Robert A. Leary, KAYSUWR, Akron, Ohio
{711 endorse the current FCC structure of
passing a 5-WPM code test along with theory
and regulation exam. We both seek to change
for the better, however, the “entry’’ license.

My experiences have led me to believe that
our kids are much more interested tn com-
putering than ham radio. Moreover, the FCC,
ARRL and the business community have
taken the correct course in changing a system
that produces nearly 10.000 fewer bams in
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recent years.—Jfoseph (1. Vella, KAZMAT,
Hazler, New Jersey

(11 think that the proposed extension of
voice privileges to Novices is ill-conceived. If
adopted, the change will discourage Novices
from advancing and drive one more nail in
the coffin of incentive licensing.

Under the present rules, the Novice must
not only pass a code test, he must use code
to operate ou the air. At the earliest stage,
the Novice builds communications skills. The
constant on-the-air ¢ode practice belps him
build code speed for the General.

Under the new proposal most Novices may
never make that first, scary on-the-air CW
contact. Their only upgrade will be to Tech-
nician. We will gain a few more licensees but
lose input into the General, Advanced and
Extra classes.

If any change is to be made, I propose that
the Novice license be made nonrenewable
once again. A limited-term Novige license will
encourage upgrades and put more new hams
an a lifetime path of learning and self-
improvement.,—fnhn K. Culleton, Jr,
KC3FK, Svkesville, Marviand

THE RAVENSCROFT CASE:
HAMS RESPOND

{21 [ just finished reading the story of fack
Ravenscroft, and after having sent my dona-
tion to the JRS1Y Fund in Otftawa, | feel that
this needs to be written.

{ am a ham radio operator and have been
quite active since 1966, During the course of
my twenty years of operating, I bave had to
operate in crowded city conditions, with
neighbors who, for the most part, tolerated
my efforts to resolve the inferference
problems. But Jack Ravenscroft was not so
fortunate, and now faces what 1 perceive as
a very bad dream, but indeed for him is very
reall 1 am writing this letter to ask all
Amateur Radio operators to put themselves
in Jack’s shoes for an instant and consider
why they need to respond to his needs. Jack
Ravenscroft does not just represent Jack
Ravenscroft, but rather, every single ham. 1
could understand the complacency of some
hams who live thirty miles from their nearest
neighbor, but this is not the case of most of
us. Most of us live with the constant proba-
hility of new and contrary neighbors moving
in next door.

Let us stand together and support Jack,
becaunse in reality, by supporting Jack, we
support ourselves. H any member of the body
is in pain, the whole body suffers! “*United
we stand, divided we fall!” --fokn N, Aogan,
NK2J, Union, New Jersey

behind Jack Ravenscroft, VE3SR, and
provide the needed financial support for his
appeal case ag well ay for his expenses to date.
This case can weil affect each and every
amateur for we are all living next door to u
hodgepodge of unshielded aind baphazardly
constructed efectronic gimmicks placed on the
market at the lowest possible cost.

Whether Jack gets back on the air may be
of sinall consequence to you or me, but the
amateur fraternity should be greatly con-
cerned with a frightening court ruling that
jeopardizes the very existence of Amateur
Radio as we know it.—John McKinney,
WdAP, Grand Island, Nebraska

GRAVITY GRADIENT
MODULATION—PSEUDOSCIENCE
REIGNS

] Thank vou so much for all the letiers
regarding my April Fool’s article in QST on
Ciravity Gradient Modulation!

I was totally unprepared for the quantity
and type of replies that have been pouring in
here. You have shared your thoughts on
CGM with me, so [ would like to share a very
important discovery with you! I received two
types of letters. The first group gives hilarious
responses from people who took the article
for an April Fool’s Day joke, sometimes with
some very funny replies (for instance, [ have
recetved all types of “anti-matter,” including
some crushed Cap’n Crunch pieces), for
which [ am deeply grateful, as they made me
laugh for hours on sud.

The second group asks very serious
questions about GGM as a mode of commu-
nications, from people who read right past
all jokes. These were obviously explorers who
are searching for answers to a great many
questions of the universe, to whom no idea
is too crazy if it has 4 ring of logie to it.

i would like to say to both groups that |
appreciate sincerely your letters and com-
ments. To those of vou (there are, unfor-
tunately, too many of vou to send personal
replies to) who sent me articles, books and
other useful information, | am especially
appreciative, since 1 realize you spent an extra
amount of effort to scrutinize the article and
investigate that area of pseudoscience.—-Dave
Moarris, NS3ID, Gariand, Texas

RST

F1 W@YBV thinks we should drop the 1%
in RST. Let’s keep the T till everyone owns
a 1lew rig, no one sxperiments anymore, and
we can all be sure our osc/mod circuits will
run trouble-free forever.,

It does my heart good to read the occa-
sional letter like the one from NTES],
“Clutter, Clunk vs CW.” | find packet radio
very interesting, buf not so interesting that we
need to lose sight of the fun and relaxation
that comes with our hobby, namely CW.
R, Cleason, NSCMD, Livingston, [exas
[ A solid 59 *“Amen” to Charles Ellis,
WeYBY, for his letter in May Q5T regarding
the outmoded and meaningless use of the last
digit in our CW RST reporting system. Out
of curiosity, | checked back in my logs for
the past 34 vears, covering more than 1000
Q50s, and find nothing recorded other than
T9. I1sn’t it about time for the intelligent CW
operators fo drop the last digit from the
current signal reports?—Coleman Murphy,
W3BBL, Pittsburgh, Pennsyivania e



How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 St, Homestead, FL 33031

WSKC—The Gentle DXer

Fewer and fewer hams remain who can boast of knowing of the world of Amateur Radio from coherers and spark transmitters to packet

and satellites. WSOQVV movingiy reminds us of active DXer and contester Vince Rosso,

W3KC, one of those early pioneers who joined

the ranks of Silent Keys this past February 6. WSOV had the opportunity to talk with Vince last January. The following are extracts

Srom his account of a ialk with Vince on how WSKC became atiracted to Amaieur Rudio.

Every vear the big Mississippi River would
flood the lower stretches of Louisiana, before
there were levees. WSKC was born in
Plaquemine, Louisiana on Christmas Eve of
1901. (Plaguemine is on the western banks of
the river, just a few miles downstream from
Baton Rouge.) In 1916 Vince’s father moved
the family to relatives in Centerville, Missis-
sippi to safely wait out the high water time.
It was in Centerville that 15-year-oid Vince
came across copies of Hugo Gernsback’s
magazine, The Flectrical Experimenter. This
is what got him interested in radio, he said.
‘i read all about coherers and spark trans-
mitters, and started building some of those
things from the magazines.”” Vince never
threw away a single thing, and in January was
able to show me a piece of an old helical coil
and the original key he used to interrupt the
spark of his first transmitter. He bought a lot
of parts from Sears Roebuck, but many things
had to be built from scratch.

Vince was in high school at the time that
World War | interrupted his activities. In
1919, with hostilities over, Vince became
5KC, using a rotary gap running 1 kW and
a 10-wire cage aerial 60 feet long. His receiver
was a regenerative Grebe Type Cr 1. DX at

WEKC

that time was hig first out-of-state contact,
Texas. But he began working on WAS and
WAC as the years passed,

There was hardly a function relating to ham
radio that Vince misse<]. He was active in
several nets, in QCWA, QOTC and various

DX associations, and went to every hamfest
he could possibly make. A strong supporter
of ARRL, W5KC made ham radio his life and
loved every aspect of it dearly. He was a
genuine person, gentle and kind, and still
young at heart at the age of 85,

Vince earned a great many awards, certific
cates and QSLs. He achieved 5BDXCC in
1973 (no. 239}, and proudly recalled his 1970
contact with JY1. He continued to receive
recognition right up to the end of last year,
when the Quarter Century Wireless Associa~
tion presented him an award for 63 years in
bam radio. Some of the awards so proudly
displayed by Vince inchided the ARRL 350
Year Member Award and his treasured
DXCC,

His rich and full life within our hobby of
Amateur Radic is an example for all of us to
emulate. From spark to solid state, Vince
bridged the wide gup with 2 continuing list
of accomplishments. This gentie and special
person touched many of our lives, and he is
missed by his many friends. His remarkable
enthusiasim aid love for this satisfving hobby
will continue to inspire us all. W5KC Is silent,
but his spirit continues within those of us who
knew him. RIP, Vince.

Scenes at the International DX Convantion,
Visalia California, last Aprit {l-r): the peripa-
tetic GBZY/EAS with wife Jan: WEOAT
starting his Clipperton Diary (to appear in a future issus); and KH61J raceiving the first
lifetime achievernent award from the Northern and Southern California DX Clubs. Nose's
career was documented in this column in February 1983. (WTYL photos)

ANNIVERSARY CONGRATULATIONS

This year marks the 10th anniversary of the
IARU Society in Gibraltar, the 20th for
Moracco, the 40th for leeland and Yugosiavia,

the 30th for Romania, and the é0th for Austria,
the Dominican Republic, Japan and New

Zealand, RCD, the headquarters station for the
Dominican Republic, will be signing HIGERCD
through year end. New Zealand celebrated its
60th anniversary at the Annual Conference in
New Plymouth, May 31-JTune 2,

JARL is planning a number of events to

commemorate its 60th anniversary. Five types
of awards will be jssued for contacts with
JA stations in the sevond half of the year.
June saw muck JA activity for their internal

celebraiion. JAS-1, Japan's first amateur
satellite, is scheduled for faunch this month
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ahoard a National Space Development Agency
of Japan rocket. Year-long celebrations will
culminate at the ceremony antd banquet in Tokyo
MNovember 8,

6KB6AG/6KS8530G

A special event station operated by the Korean
Amateur Radio League (KARTLY will be signing
6KE6AC August/September this vear, on the
accasion of the 1986 Asian (Games. Looking
ahead to 1988, KARL will commemaorate the
Olympic Games to be held in Seoul, with the nse
of 6KRESOG. Both stations are authorized to
conduct international third-party traffic on be-
falf of athletes,_Athletes who are licensed in their
home countries may operate the special-event sta-
tion. Individual Korean amateurs will be using
the special prefix HL86 this year, and HLES at
the time of the Olympics.

BAFFIN EXPEDITION

KC3PT/VES is one to lnok for August 425, Barl
will be doing solo-technical rock and ice
climbing, carrving [-watt QRP gear for 20, 30
and 40 meters. The anticipated **times out™ for
hamming include 2300-02007Z and 10]0-1300Z.
Check 14.010, 14.057, 10.104, 7.010 and 7.030.

WORKED EI COUNTIES AWARD

‘I'he Trish Radio Transmitters Society {IRTS} has
announced its first operating award, for work-
ing (or heard, for SWLs} at least 20 of the fol-
lowing counties on or after January {, 1982:
Carlow Cavan Clare Cork Donegal Dublin
CGialway Kerry Kildare Kilkenny Laois Leitrim
Limerick Longford Louth Mayo Meath
Monaghan Offaly Roscommon Slige Tipperary
Waterford Westmeath Wexford Wicklow. A
verified list (LARL member-society./affiliated

Troster’s Tips tor Easy Listening
What Do You Say?

You are the DX operator, and there is a goodly sized pileup calling you. What do your
say? H you are on vacation and you ars only at a semirare location, you might casually ex-
change pleasantries now and then—your name, location description, weather, quality of the
beach or mountain, food, whatever. Answer quastions.

Now this will distutb a lot of fellows who want to work you, so hold it down, perhaps, to
fellows you know. Such rasponses aiso invite lang respepses. If you do chitchat now and
then, please don't rapeat the whole story every QSQ. Most of the callers have been manitor-
ing and already know the details. And even though you think you are only semirare, thers is -
afways semeone out there who needs you for & “new one” of some kind! So, keep things

moving along.

if you are at a rare DX location, your exchange should consist of the report only (and,
once in 2 while, QSL information). There may be hundreds of fellows trying to work you, and
they don’ appreciate (or much care) about what a nice beach you're on. They just want
their cali in your log. So, go fast! Send tha report only, and move on. This Is talled “'contest
style" operating, and is the method used by top DXpedition operators at rare spots. [If you
listened to the fellows from Clipperton a couple of maonths back, you already know what we

mean—Ed.]
More next month from W6EISQ.

¢lub) and 10 IRCs go to IRTS Award Manager,
Box 462, Dublin 9, Ireland.

THE CIRCUIT

L1 HC8: NESZ will be signing HCIMD/HCS
August 1-21, using a T5-430 on all bands/modes,
plus $0.110. Rick will try to get in a little fishing
time, too! QSL wvia John Kroll, KBLIG, 3528
Craig Dr, Flint, Mi 48306.

7 W1BB: WIPL notes that OT Stew Perry of
top band fame is in failing health and needs help
in dismantling his antenna farm.

71 XX9CW: Rudi, DK7PE, operated from
Macau to the tupe of 1700 contacts, including
65 Buropeans on 160,

1 AZLARU/1-12¢ In commemoration of this
fall’s IARU Region 2 conierence, to be held in
Buenos Aires (Oct 2-23). 12 local LU clubs are
operating special-event stations through October
31, AZIARU/S gety confirmed via LUGFAZ.
Other information will appear as available,

i1 HK3/: David Edens {(WB4AKC/HK3I) is
operating 80-10 and OSCAR 10 Mode B, from
Bogota, Colombia. Cards may go via the WB4
bureau, his stateside home QTH or direct to
David Edens, WB4AKC/HK3, US Embassy,
APO Miami, F[. 34038,

"l XEITKG: WBSINB's May operation gets
confirmed via 7800 Bissonnet, No. 215,
Houston, TX 77074, ave puts in a special
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When are the bands open? These charts predict this month's average propagation conditions for high-frequency circuits between the

1J.8. angd various overseas points. (ne chart tor East Coast to West Coast is also included. On 10 percent of the days of the month, the
highest frequency propagated will be at least as high as the uppermast curve (highest possible frequency. or HPF). On 50 percent of the
days of the month, it will be at feast as high as the middle curve (maximum usable frequency, or MUF). Cn 90 percent of the days of the
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gracias for help from XEis SR NI GGU
S5G T

(3 XEFYTW: AASB was issued this strange one
for use till mid-vedr. Bruce operated from El
Sauz during WPX phone, He notes that the call
was doubled by 450 of his 520 coniactees!

[ C39: This prefix was vsed during the early
May International Congress of the Catalan Lan-
ruage. If you worked this Andarra station, QSL
via Unio de Radioaficionats Andorrans, PO Box
150, Andorra la Vella, Principality of Andorra,
Europe.

J PA2CIH/a: Information on the Dutch
Naturist Amateur Radio Club, celebrating its
25th anniversary this vear, can be obtained from
Box 1056, 5602 BB Eindhoven, The MNetherlands.
(Please remember to enclose return [RCs.)

T JA Northern Territories: The DX Family
News Letrer (JHIKRC, editor) makes note of
the interesting situation between UA and JA
claims concerning the islands offshore of
Hokkaido (JA8)—Kunashiri, Etorofu, Shikotan,
Shibotsu, Yuri and Akiyuri, Something to watch.

7 NARS at 25 Award: KB4EPK/5N®, with the
US Embassy in Nigeria, would like to make note
of the Nigerian Amateur Radio Society (NARS)
Award: Work only 5 Nigerian ham stations dur-
ing 1986, with club stations counting tor 2 con-
tacts. T'o obtain the award, send contact proof
with §5 to cover costs to NARS at 25, Box 2873,
Lagos, Nigeria, West Africa.

(-} Z86: The Town of Pietersburg is celebrating
its 100th birthday and is offering an award for
those working 4 or more of the following sta-
tions: Z56s AAS AFD ALE AGS AHD AIQ
BGX BYTCDOEX LNNQOJPUW WA Wi
and ZR6s KB 5Z. Check with SARIL., Wolkberg
Branch, Box 294, Pietersburg, South Africa
0700.

L1 TF3XUU/8: Martin reports his call is being
bootlegged—in particular for early March, when

TA1A, the first official TA station. QSL Unal
Akbal, direct only, via Box 787, Istanbul
34435, Turkey.

he was out of the country. He'd appreciate notes
vn the bogus operator: type of fist, speed, detai
ete, i

QSL Corner

Administered By Joanna Hushin, KA1IFO

Special Notes
1 The new address for the ZL QSL bureau:

NZART, PO Box 36-118, Moera, Lower Hutt,
New Zealand.

[0 QS8Ls for HK7IMB should go to Allison
Bergsneider, PO Box 864, Bucaramanga,
Colombia.

[} QSLs for E1.2GA should go to Jim Del.oach,
American Embassy, APQ New York (9155,

CTJTHIHWN's 1986-1987 63-page OSI,
Manager’s Guide is now availabte by air for [2
IRCs (no checks).

L) K2QEY is retired with a lot of free time (and
a computer on his hands). Jerry is ready, willing
and able to belp out a needy DX station by
handling the QSLs. KAGSAR of Santa Ana is
also similarly interested.

[ 5UTAD: W4WMQ is looking for a QSL route
for this one for Jun [, 1962; 21 MHz at about
14307,

[ BV@YR: K6ARE makes it plan that he is not
the manager for this station.

[J ¥P5Y: Cards via Bob Fabry, N6EK, 1175
Colusa Ave, Berkeley, CA 94707,

[} VP2M: KAINTM/VP2M, KICLN/VP2M
{Feb 24-Mar 3. 1986) and VP2MU (Mar 1-2,
1986) go via Bill Welch, K1CLN, Box Raé,
Truro, MA 02666

[Z} The American Radio Club of Korea is holding
a significant number of QSL cards for ex-HL9
call-sign holders. Any past member wishing to
claim their cards should write to the American
Amateur Radio Club of Koerea, Dependent Mail
Section, APQ San Francisco, CA 96301,

[0 QSL Corner, June 1986, page 57, contains
information and addresses for ARRL Incoming
Bureaus. March 1986 (2ST, page 71, contains in-
formation on the operation of the ARRL Out-
going Service. For additional information on
bureau operations {Incoming and Qutgoing),
send a self-addressed, stamped envelope to
ARRL QSL Bureau, 225 Main St, Newington,
CT 06111, BER
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month, it will be at least as high as the lowest curve (optimum traftic frequency, or FOT). See April 1983 QST, page 63, January 1977
(ST, page 58. September 1977 QS7, page 35, and January 1979 GST. page 11, for a complete explanation. The horizontal axis shows
Coordinated Universal Time (UTC): the vertical axis, frequency in MHz. Data are provided by the Institute for Telecommunication
Sciences, Boulder, Colorado. These predictions, for August 16 to September 15, 1986, assume a sunspot number of 10, which

corresponds to a 2800-MHz solar flux of 72.
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Administered By Don Bearch, W3AZD

DX Century Club Awards

The ARRL DXCC is awarded 1o amateurs who submit written confirmatiens for contacts with 100 or mere countries on the gificial ARRAL DXCC List. You may alsa
submit cards fo endorse your award in Z5-country increments through 260, 10-gauntry increments through 300 and S-country increments above 300, The tolals
gh%vngggg are exact cradits given to DXCC members trom April 1 through April 30, 1986. An SASE will bring you the rules and application torms for participation
in the program.

New Members

Mixed

DEANX/229 GAUZGIt10 JR2BZAM293 QKIMJILMO2 PASDKX/183 SOBHFA1B3 WRZKQGH109 WRs0SDM02 KASQYAMC0
DRYWCY/103 GHACLIAAMD0 JAIVZDI234 QN4AJZ/109 SMEDE/130 KAILRM13 WAJBNHM00 KBEBK/101 FARCLINI258
DL4AMCFMD5 HL2SF/116 JASBEN/270 ON8DG/189 VESZNA127 KCHRHA92 KA4INBHO6 MEITY/106 NACB/17
DL7ALMI108 ITAGXE/105 JAZAERM 3T (QZ4¥xi112 ¥E2NNZH05 K2VEP/108 KG4iL104 WATGVBA 3 WBIJRIZE0
FEEEAS290 JERMODEN 30 JAQFTHI0 PASAXLI278 Y22y Ji05 KAZUFA!M24 KASTOF158 KBBTH/A06 WoKL297
F8iM/186 JERECJNMES JABJFOI292 PABGISN0G SNBALHI10 WAZWIP/100 WASVGINOT KBRC/I03

Radistelephone

C32AAHI158 IK1ARA/AD4 JABVZDIEY JAQIFOQI279 YBEBaD102 BOTR/5S KASTQFM00 WEYLJ1D4 K9HEK/108
GAVETHMOoZ IK4DSMI09 JA4CIMI151 VESZN/123 ZSRAXC/102 K2ZFWI05 KASQHI110 WIFMA2? WOHHS/108
G4vZOIMN0 JE2ECHH182 JASBEN/258 REZNNZM00 HIYR/231 NRONQ 100 KGAAUM 05 WAYFJRMOB WORX.J/323
HKIHMA/M02 JRERZASET2 JATAERISY XE3IARCH36 KA1LRM13 W3RLRM DG NeiTY/ 01 WATGVB/I31

cw

D J2XP/183 2XIPI270 JRZBZA251 JASJFO204 ONTFRIZ04 SMBGDEM14 KeKPGi101 WABVGI102 NGFe/101
[J3asUM 12 ITIGXEN00 JAVZIIBS OR1DALI03 PAIAXUM08 K1YRH144 AJ3IK/02 AJSsFio7 KDaVM/23e
Ifgzl;\fgﬂgg JEZMDE/0S JASFTH10 OE1QHMOM FAIDKX161 W1ARIZ19 WAIIMY/ 106 NAZRHAD WwaLyirsz
ATTY

11JQUH105 WA4WIPHQ2 WERWCHO0

160 Meters

JAJONB/102 W1AXM101 WSAGH10Q

5BOXCC

Jazel RLBPY KaRJ WA2UXC AALAM AlBV KHBOX 2SBRCH FEEXY
Kaac UA4PO YU2EE WeOLIL JATQOQ AESH WoRX NAOM JBNK
HNWSK EAINA WOKE WAEVIVPY WeZH XEIMODX Awer JATIL QK3ICAQ
HBESIX HW1AE K2YlY W2ZELH MJBN

Endorsements

Mixad
CEIGN/30G I2MQPI310 SMYAIDI217 AD1VI224 W2QLA1S NA4M/322 WaGYM280 RDBYM/35S HYIW0
NF4RY305 18YRKS337 SM7DMN/325 KB1ER/tTY WZTA/318 WANKI/339 WHLUZI273 KigP/2BY KBaL/151
DJIND/R8S WTIC218 SMYHCWI303 NA1N/150 W2YPIZEZ WarMG/aso WEYFWI223 NBATR285 KDOFBME?
DJ2XPI247 KaCA 92 SMEDJZ314 WiYKI55 LJ3KIR02 KAKTiZ43 WB6DTHZA4 NBDErI12 KAA0I307
DJEGK293 JAPAIRIZAY TA2BK/200 W127/260 K3HPG/332 KAEMIJ/151 WKeV/239 NBFGH/195 NICPWIAT3
DRZLIALNG JAZDJHI31B YEIDRAT WAICOA/ZM Kapaied KEEMO1 95 KrOXB28 NEBFLN292 NASLY308
BLI1EY/305 SASKWIE1S YEIKTY260 WB1ATZM97 rB3Jr155 KR5D/282 TOZIT4 NBFZI?T NGON/124
DLBVN/295 JAACTMI191 VEIMVI3NL WBICRI125 KF3C281 WaR{1332 KX71282 NNBY/i81 HESK/293
DLYEY251 JAAGXSIE02 XEZFLI228 KEEK265 RlaL298 WaYMM6 W7EKMI327 WBAKS/141 WoMP/249
FeBLEP/2RG KH&1L.M355 XEZABCH49 KeMFY/318 KJal/am WBsPLLI2TE wrLYos287 WBLKG0S WORXJN/324
FEEXWI311 KHEGS/3190 YUIBEFH63 KAZCFH/229 W3YFH153 WCSBE/155 WATGOARD2 WBTAIR WHTAI02
FEHMJ/199 F29.)5/308 YUINFT/X/284 KB20IN/280 WAICGEQDNT KBANPI316 WBTEEIIDZ WaBKFG/280 WASYTQIZg4
G3KMAS345 SKTAX/283 Y1I2JG/245 KG2TI265 WAIIMY/{38 KGEAM225 AISDI283 WBBLFC/278 kLAl 2s
GABWPR/27T SM3BIZ/358 YP2ORBTY N2B.J/300 AMADONSS K267119% KRDB/30E WRETRWI300 NDATI311
34CPI362 SMHAZUIA39 5100327 W2AFRIB16 K411a36 NEHRII29 KaMR/225 ABSQI254 WIBF/310
E4GIRR290 SMAFC/333 4240Z1226 WEHTX/ 174 KF4ZR/150 NGVFI301 KEBBMR/30L AlGF(293 WJOM226
HBYBIN/1SO SMEDHU/A3S 5SRBALI154 WeMT/I04 KR4F1301 NEWK/239 KDavizon KIECH53 WOHZI341
1MRBJ/335 SMENJK/149 AATKI313 W2NUS/HS50

Radiotelephone

CE3GN/A0G GABWP/266 JATPNASS18 YESMV/304 WavPr249 KDANZ/270 KABV/ZTE KBBMR/304 Katiza?
CT1AHUM2S G4GIR/268 JF2AXTI90 XE1L/298 WARZGOM62 KE4VI/244 KBEHW/185 KDaVias4 KHPSN/282
CT1AM/323 GAMBT/125 JASKWJI/304 XE2FLI2o? WBZEZLli280 KWav2a9 KZ6Z/190 KDHVIMASS KRSOA07
Cx2CBI203 GAMTCHER JALGXKS/275 YOEBLOM 3 AJIKITT NA4MIS1E N6GBM/165 NBATH/285 KROR/261
DK2XZI287T HHB.335 JEBWVUNTT ZP5CE14 K3FNW/152 NF4A/288 WEGYM2B0 NADE/#75 NGCPWIZES
DLIEY/304 11XA/292 FEgJS/306 KATSKI134 K3vYi162 WANKI39 WBYFW/221 NAFZH177 NESK/240
DLAFVI202 [2ADN/275 PABAANIBE WACRLI27? KAHX0/252 WATOWIG11 WASCTX271 WHAKS/140 WOTALDS
DL8QS/307 I2MQP/310 P 30M/235 WIFZIas3 KEAC26 K5KT/236 WKsV/200 WETA/255 WEYJBH/280
DLIEY/204 I#YRlidza SM3BIZ/3s7 wizingr KI3L288 KABMUI151 KFOXBI318 WABSXM/128 WDaFQE/2B0
ES1BDB/26D Y KW299 SMBAZUI3G WaATCOANH K.J3L1295 KOSMOHMSS NKTYA78 WHAKFG/280 REPCRITT
FBCYV/297 IBKNTI314 SMSFCRT3 RIEKZ13 W3C307 WSLLLIZBS WYERM/325 WBELEQ278 KEBIBHN50
FBEXV/I309 18YRK/MIET SMEDHLI308 HaMFY/289 W3JZPI203 WSROI WATHQANSY WABYTM/252 KUDAM 28
FaFFA/286 18X1U/209 SM7HCW 285 KGSTI256 WAICGE291 WOCSE/63 KABTH/302 ABOCH254 NOAT/310
G3KMA/331 |ATICTE06 SMaDJZ303 WaGHV/293 AAAM293 AABBBI2TT KaDB/3na AOFIRE4 WHKU/297
G3UAS/ 251 IKEEPSHTE VE1JL245 WaaLrsos Kal1/292 KABIDHR205 KAZZ0/305

cw

DJINDI20T G4GIRI241 SMENJKA33 KA1X M54 We20L267 ADAMI2EE KVaR274 KIDOR/M52 WBPR/250
Dr2UAMZT11 IBYRK/180 SMYHCOW/255 KO1RM59 WARASQI2S KACESANS WEMPY270 NR7F250 WABYTMI2G2
DI PMI3OT JA1PNAIZGS SMpDJZ/289" N1CYA/162 KB3J145 K4litee9 WEAWRMM 25 KBMRME0 “alWiand
DLEYBUH45 JAKW.I/199 ZE2WVI138 \WAZTH90 KI3Li264 K4PRI1TE “HEDIZE5 KOBVIZTD KB9RM203
DLOEY/149 JAAGXS/232 AR1E/M14G K2MFY;252 WIAEVW/301 KR4F1270 WeTVPI200 NBDEMSZ KHABSHYS
GABWR/227 QZIVYIIDS KA1CBR255

160 Meters

AA1KMTT
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The totals below are exact credits given to DXCC members from May 1 through May 31 19886,

New Members

Mixed
DFEM/01 GAWIA 0B ISBURAM 10 JAUQY T34 OK1ANSH D3 SNSZHMN/08 W2BMWI05 NEFY.JH24 KDOWB/104
DFSTXA10 HABXX/187 JATKWGH 04 JR7BTI48 OK1JLCH100 KIVSGH03 WBZLNR/T10 WESY107 WHALDDI103
DJ7QB/288 HBBCODH 32 JE1RXH108 JABAAJIZTE SM7CRAWI311 AK2HIZ06 NaCORM02 NBET/114 WaaSAUNG4
DLBKBTADY 12JR/314 JHHNJ/M65 JAGIABI314 YUSRWI124 KARVYW/166 KADSXH 10 WEGEPIZ201 NECOPI108
gelgﬂ 12?1 I50QvH 32 JE3NWQ/102 LUBDWRI109 YU4JLMI102 WAZTMP/108 KB4JRSN 26 WNEBJI103 MBOH/05

4
Radlotelephone
BA2SN/107 HE2KWI114 JUHNJI1B5 Lucciera SM7CRWI3T0 4XBGES147 KD57DM02 K7Qz/108 KOECHA1
EAIBMT/110 IZWNQ/28T JAAUQY/234 LUBDWR/104 TIZANLITOZ KAZVY W56 KESZWI104 KDTUNM03 NBACH 1T
EASFGPI214 1K2DZNM 11 JAGIAB/276 DETXMHIC0 YCRDPZI09 KB4JRS/126 NEFY.J122 W7TLKH29 WBISAUMCL
gmﬁ?&os JETRAXJMDS LUTDKH/1 03 PY4BA/43 YYEBHW/ 140 K5RSIMD2Z WNEJAD3 WABHFSM23 WOLYM/205
cw
DLASBR/115 HA7RBH09 JRTATIZ4 LAZGVH 01 OKIACEIN 05 AAIAMI133 NAIBFMAOS KASDYE/110 KABAM59
FEHBI206 HABXXr105 JASAANI24T LZ1XX/109 OKIYDM/105 AA4LIATA WBAVKWI191 NSGNEH02 WIDE/Z18
33VQ0M04 1500130 LA1SVF06 OK2PDHT VEJFHA10
RTTY
12JRI123 WAIZN 06
160 Meters
G4OBKM03 LAZGVAO1 VEQFYRAGZ K1lk/104 KM1H/101 K2CLHO1 K2EKMD1 W2XNH02 NAWII11
GMIZSPI10D OKIDTNACZ YURTWH01
5BDXCC
GM3YOR MBHL WYBG K&JAD KR4F FEHRI KN3P WBOEEE YS1RAD
YUBHAM JHBLFE 12FUG DLRY ZSIMY K4RIG JATOXY HBICSA GIZPF
[ZWND
Endorsements
Mixed
CRICERT2 HAGHER22 OH2FSI318 YURJGIZS0 KINL/a32 WB4FLB/251 WOSBIVI144 W7KSAB323 NCAN/125
DF1SD/233 HASRTH7S OH2KI321 YURHAM/257 KABR/297 WEAMAI300 AABG/ZIG WYMCU272 WOJOP/57
DJDAI154 HBICJX/186 OK1ABP/209 ZS5MY/247 W3AC/341 WB4NFO/258 KERGYE53 KBEFS/2R9 WOPCCI 199
HK3BS/259 I4EATI309 QK1DKR/226 N1CNCI174 WASLJIPIADB WE4ONP324 KBSIKI201 KJBG/218 WOTGN/224
DK5JI280 JEEAM79 OK2POI244 W10DY/325 K4ELVI242 WCAB225 KETMB/28% NKBOQI125 WOTYI312
OKsURI28 JAITNE/15 ON4LDH74 WAIAYSI251 K41R/330 #5JUIC/208 KOSELI200 WBCTI339 WAGBXE/225
DKpZR/272 JAZEHG33Y PYSCAIZ98 KIBT/334 K4TTQM 30 K5VNJI316 NBADI/301 WEBMFW/301 WD9IIC/305
DL2AWI318 JAZGSQ/208 SM7BIP/IZY K2PK/275 KC47HI262 KESVT/324 WENLG/306 ABION267 KEWWXI326
DL2FAG199 JAR(IG297 TIORCH 33 KB2RA/Z69 KF4ZRA76 KC5P229 WNBCND/253 K3BJk309 KCOEJi200
DL7NB/326 JE2RDOM 29 VE2GBHZ/ 161 KI2P/228 KJ4MDr230 KFSALHS55 WKEE/250 KaDDORR1 KRBS/175
EL2AYNI6 Jasirte VEZHN/151 KS204229 N4DRC/288 NSEPAS 29 K7OZHa2 KaRHY/292 NREL/323
G2HKW/79 JATHMZI304 VEGKX/289 WE0B/06 NAKE/326 WEEDX/332 KCTViRe4 KDSEG/Z50 WRISIE00
GICWW/A50 JABAWH/A0Y VEBCBIS2 WARHZ 53 W4DTCHz202 WEBOS/286 KEFCRHS1 KGOz WamCY/23e
(33SJH/322 KL7AF273 VETBCUS 34 WAZLMW/282 WALKA/I33 WAIGI267 Y 7MI252 KGQuO201 WOPFGI245
GIUKHA26 KVAFZ/334 VE7BD/327 K3BEQH304 WBACSH/271 WEQK/353 WICLIS/251 NBOCA76 WDRGML/293
HAsKUIN/32 OEZSNLA76 YINOXWI162
Radiotelephone
CX2CS/265 GagJHIA22 JABILG14 PY5PS/302 N2ACH240 KJAMDI225 KEQCYI175 KTABV/311 KBBDE/308
DKELIR175 HABXX/165 JATHMZ 282 VE1O0I206 NZERNASE N4DRG/288 KEStK/200 KCTVW/235 WaPCAI316
[IL2AW/213 HBICIX/177 JABAWHIZ89 VERGHZN 60 W20B/263 WAAVYI331 KETMBI2BO KoCrJizs1 WARSXM 42
DLPFAG/195 l2JRid1a KL7AF/258 ZLAAFTI0 WR2TKUZ2T WAWVB152 KBSCLLI155 N7EMTH52 ABIO/EZ
[J4PTI331 HBOASTI29 KP4CZi153 AXAATIZ05 KABEQII04 WAAMMCY3Z4 KFBTE/26 W7IFOf335 K982
DL7NB/315 4LCK/I32 KV4FZi530 KAIERNATS W3IAC/338 WAATIW/14T NGADI291 W7LZG198 WOKB/310
1.J7QB2T I7KBIf313 LUADBK/201 KAZCYN/233 WIFDPI316 WBAONP/317 WBNLG/301 W7YEMII05 WALNQI307
DKAKL/318 BACE/317 OEAPPCHTE KB2RAJZES WAGGI329 K5VNJ/313 WENTX/ 3221 KAEES289 KOWWXI320
DK@zR{224 JATRWE/a12 OH2FS/231 KGAU04 AALAMIZAG KCEPI227 WEXHI209 KaHEG230 KABNNF270
EABQZ/I T JAZGSO/200 OXIKMIZED KI2P{182 KEACWQ/225 W5DLQY170 WBBALC/155 KCBKE! 253 WIGOGQ/270
ELZAYA 36 JAZIG287 PYECA/RAT KS20/207 KC4ZHIZG2 WHEDX/329 WGESPIZ01
ow
DKEUR/181 GICWWI125 JAGTF1207 OHPESID2T AK2H/20Z WPZZ/228 KsCBL/303 KJ8G/250 WONNKM 25
DKeZR/229 EAT/Z35 JATHMZ/271 SMECVX/Z53 AK201201 KAZRIZEZ KeThB/182 NBCQA/127 WITY/300
DL2AW/234 IKECGO/ 79 JASRAIA 76 VEIVX125 K2PKi258 AAADOM2T NGADI200 WABSX/ 286 WDBIIC/2e
DL3HAH/205 JRITNERT2 KL7AF(225 VESSTI2S0 K2UFM/278 W4JF299 WBENZ/211 WOKB/260 WOMCY 226
DL7NB/261 JASCMDI272 QE2SNLA37 XE10X/168 KI2PH55 K&VTra13 KC7Vi201 Wal.NQ/2a2 WBSTTLIZ2S
FECZL203
RTTY
OE2SNL127 WB2CILI154 WABPJRF27
160 Meters
DLIKRMS2 WaDRr185

08, recognition of kis outstanding contribution to [T Berthold Sheffield, W2ANA, of Belle Mead,
e

Strays a¥

OST congratulates. .

[T JARL President Shozo Hara, JALAN, on
being decorated with a Blue Ribbon Medal in

restoring, promoting and developing Amateur
Radio in Japan.

[l Kenneth Spittler, N@JP, of Winona,
Minnesota, on achieving General Motors Master

Technician Status and becoming a member of
the GM Master Technician Advisory Council.

New Jersey, on receiving the Distinguished Ad-
junct Professor Award from Trenton State
Coflege.

[J Gerald Silverman, WB2GYS, of Tinton Falls,
New Jersey, on recetving the Elmer of the Vear
Award from the Central New Jersey Chapter of
the QCWA.
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The World Above 50 MHz

Conducted By Bill Tynan, W3X0

Send reports to PO Box 117, Burtonsviile, MD 20866,
or call 301-384-6736 to record 1ate-break|ng information,

E Season up to Expectatmns—So Far

Based on conditions in the AustraliasNew
Zealand area between early November and
mid-January, the June column speculated that
we may be in for a very good E, season. As
af the first days of Tune {when this must be
written to meet the new QST mailing dead-
fine), this preseason prognostication seems o
be coming true, It is true that the last week
uf May and the first few days of June saw
4 pronounced decline in the oumber and
coverage of 6-meter openings, and a complete
absence of 2-meter occurrences. But it's far
too soon to conclude that the 1986 season was
vonfined to early May. The first two weeks
of May were indeed much more productive
of both 6- and 2-meter Sporadic-E openings
than usual, with Saturday the 10th being the
hottest day. It would have been considered
an outstanding day for June or July, but,
coming as it did in early May, it was truly
fantastic, This month’s column will be de-
voted principally to a review of the 2-meter
E, apenings of early May, with particnlar
emphasis on the 10th.

Perhaps the best dlustration of the extent
of the May L0 2-meter B, opening can be
gleaned from the accompanying grid map. [t
was produced by ¥3YY and WA2FXRB, and
reprinted from the May issue of WBBDGF’s
Midwest VHE Report. In addition to the con-
tacts displayed by K3YY and WA2XFXBE, |
have added a few traces based on reports §
have received. It is apparent that the opening
affected maost of the eastern half of the
country. Both its extent and duration are very
unusual for so early in the season. From some
locations, it reportedly fasted for about two
hours, and the overall time span was consider-
ably tonger than that, From the intersection
of the traces, it is apparent that the E clouds
were located approximately over Tennessee.
This is borne out by a report from N4VC
Mashville who worked KB3IOQM Delaware at
1335Z and WIDGA/3 Maryland at 1345 and
then had no luck until 1625, when he worked
WALOUB New Hampshire, Al concludes that
he was too close to the E cloud to be able to
work much in the intervening 1 hour 40
minufes. The remainder of the reports show
conclusively that the opening was certainly in
progress during that time.

The earliest 2-meter ¢ontact that day | have
heard about. was one hetween WBSROR
Paris, TX and KB3QM at 13157 the latest
seems 10 be ut 17107 between NOGY Wichita
and N4BG southwestern Virginia. NOAY says
that the latest E, signals faded at bis location
at 1725Z. Jon also notes that his friend KFoM
was able to hear WA4SBC Virginia quite well
o a hand-held and rubber duck. He also
comments that the same two made un attempt
o work on 1% meters, but with negative
results. Keep trving, fellows, Some day it will
happent, and the participants will write
another chapter in the annais of VHF,

Nor was May 10 the only day that 2 meters
was open for E,. According to WABBIL
Westchester, California, May [8 was the
productive day for his part of the country.
It was a preat day on 6 meters as well, with

60 [ 17 E3

. 4 ARRL Grid Locator
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Two-meter paths open for
Sporadie-E contacts
between 1330 and 1730
May 10, 1986.

short skip, lots of QRM and double hop
across the country. On 2 meters, Jeff was able
to work WBSPOK Amariilo, TX at 18347
with 89 plus 20-dB signals,

OFf course, 6 meters was absolutely wild
May 10, with many very short skip contacts
taking place here in the Easi. Remember that,
although short skip on & meters is a good
barometer of what might be happening on
2 meters, it is not infallible. Often, it mayv
indicate an opening, but not one necessarily
that will affect vour QTH. For example, if
you hear 6-meter stations with very strong
signals only a few hundred miles away,
chanees are you are too close to the cioud for
it to provide vou with 2-meter QS50s, OF
course, it may be furnishing ag area several
hundred miles beyond wvou with 2-meter
propagation. However, B clouds do move
around, eften quite rapidly, so hang i there;
your time could come before very long, If,

on the other hand, vou heur 6-meter stations
several hundred miles from you working other
stations a few hundred miles beyond that,
2 meters is likely to he apen [or you aiready.

“Nor was 2-meter E, limited to this
country. Furopeans saw an even earlier
opening than we did. It occurred April 25,
when stations in the Manchester/[ancaster
area were able to work into ltaly. Also, May
16 brought 2-meter E, fo London-area
station GELFB and permitted him to work a
LQ2. Only a few minutes later, GWACQT
worked Polish station SP5SEF, and G4XEN
hooked up with two Polish stations, SPADGN
and SP2ZLU. The 1986 Sporadic-E season
seems to be off to an auspicious beginning on
bath sides of the Atflantic,

Additional reports of 2-meter contacts
made May 10 and other days during the
month are ¢hronicled in the On the Bands
section.

ON THE BANDS

6 Meters—OF course, with 2-meter B, behaving
as it did during early and mid-May, 6 meters was
puiting on an excellent show of its own, In
additiont to a number of transcontinental double-
hap openings, several intriguing beacon reeep-
tion reports were turned in. Unfortunately,
however, up through early Junte, no exotic DX
contacts had materialized. at least on this side
of the Atlantic. eception of the GR3IS1X beacon
was reported by both Maine and Florida stations,
pamely RITOL at (0030Z May 13 and N4EJW
around 11307 May 10. At the same time that
K1TOL was hearing the British beacon, he was

also getting the OX3IVHF Greenland beacon
150.045}). Both were zbout 56. Also heard on a
number of accasions has been the FY7THF
French Ciuiana beacon, in addition, reception
of AYSRS was reported by several Northeast
stations. It's nice to know that the famaica
beacon is still on. Jodging from my own obser-
vation and reports received, it is seidom heard.

in both cases of reception of (GB3SIX, efforts
to stir up live 6-meter operators on the other end
went unrewarded, There is activity there,
however, according fo G4ASR, who edits the
monthly VHE/UHE Newsletter, published by the
RSGB. in the June issue, David says that



1% Meter Standings

For WAS holders, listing is WAS number, call, stats, call areas, worked and grid squares worked. Far others, call, state, US states worked, call areas worked and grid squares
worked. Call areas are the 1¢ US call areas plus KHE and KL?, plus sach VE and XE call area, plus DXCC countries not focatad within the continental limits of tha US, Canada
o Mexico, in order to make the standings a trus reflection of stations currently active on 1% meters, these not reporting activity within the past two yeers are subject ta balng
dropped. They will be reinstated upen written presentation of continuing activity. It is not necessary to have worked additional states or grid squares in order to remain in the

&,

WAS Holders

i Weve® MN 13

2 wpsD* s — -

2 WBBTEM* 1A — -

4 K5FF* NM 14 -

5 WS5FF NM 13 —

G WBsLUA* T e

7 VEIEMS* 14 -

B W3GPY* PA 12 -
wiJa* MA 4 14 72
W25 MA 23 9 55
KAFQ cT 23 T -
K1PXE CT 15 6 -
WIGXT MA 17 8 —
WIQXX MA 15 5 21
WIYTW ME 14 ;I
K1JIX Ma 13 4 -
K1LPS VT 12 5 —
WALJOF MA 1" 5 14
KiBFA Ma 10 3 -
WIAZK NH 10 3 -
W2CRS NY 21 e -
WaPGC NY 20 < B
K2CEA* NY 19 7o
K2GK NY 16 38 4
K2DONR NY 15 6 —
WzDW.) M) 156 & -
WB2IEY NY 14 7 a7
K2YCO NY 14 7 —
WARFGK NJ 14 6
WAZFUZ NY 14 5 .
N2WK NY 13 8 37
N2BJ NY 13 5 23
WaWw NY 13 5 19
WasEL NY 13 5
WAZYWP NY & 2 -
K3HZO MD 22 10 17
N3CX PA 18 - o

*soing contacis via EME
~=information not supplied

Waxo MO 76 20
WIRUE PA %9 12
KB3GM DE 1B — &8
W3UJG MD 15 8 —
ACAT DE 15 & 13
W3HMU PA 1“4
W3iP MD 13 6 —
WA3JUF PA 2 5
K3l PA 12 4 -
WASFY.] PA 8 & 14
KASB PA T 4 9

WA4SPCS KY 32 7 e
WD4DGF ™ 31 9 63
WAENMA GA 25 8 —
Waly/4 VA 2310 —
KGAEG Ky BT e
KALHB VA 219
WS4F GA 20 7 28
WALCDG AL -7 R
WD4IIS GA B 7 e
WA4SBC VA 7 & —
N3AHIA GA 16 & -
K4GL SG 4 6 e
WASMVI™ 5C 2 7 -
KACKS GA o2 —
KC4P AL G 2
WAALYS* FL & 6 &

KAIXC L 5 3 -
W5RCI M5 0 7 -
WEHN X 2 B 19
KSCM oK Y- S
KSUR AR 18 & 26
KESW OK 6 5 a2
N4JS/5 MS 3 7 -
WENZS OK 12 — 25
NEKW OK FE- J i —
WASVIE TX 1§ -
KSJL 0K ToA e
WASDBY ™ i 1053

WEENMT® 0 &8 —
WEWS0 R -

standings or be reinstated, morely an indication that you are still on the band. WAS helders are listed in any case. Compiled June 8, 1986, Deadline for next update is December

NEAMG* 3 3 -
WAWD7* uT ar Mmooz
KNI AZ 1% 11 -
W7JF MT 17 [: -
K7IcwW Ny 4 2 -
WBBBKC Ml 31 9 55
WABTXT QH 28 10 -
WaIU Mi 26 8 -
WBAFAT Q#H 16 [
KBAXU OH 12 T -
Wevo MI 11 7T
KIMRI* IN 34 [ R
KIxXy™* w 28 13 -
KIHMB™ [ 231 -
WBBSNR IL 22 g -
KIKFR IN 1 B e
wouC wi & 2 ¥
KBINM wi 5 4 em
KAGY 18 #1111 —
KEDAS 1A 2% 10 -
KOALL NG 23 10 -
WoPw* co 20 B e
KATEM MQ 18 5 35
WART KS 12 5  w-
KGCAGR ME 8 3 8
WAINOK MO 6 2 e
WBHZKG 18 5 2 e
WADGLP SD 4 2 -
KCaw ND 3 | I—
VEIUT NS 7 4
vEZYU 8 3 B
VERDFQ 7 3 -
VEHW & 2 -
VEIDSE 1% FA—
VESLNX 13 5 29
VE3AIB 01
XE2BC* 2 a

Sporadic E has been almost a daily occurrence
on & meters, with the ZB2ZVHF Gibraltar beacon
heard frequently and the SB4CY Cyprus beacon
also in occasionally, He also reports working
CTIAWO two-way on May 9, and notes that
May 17 brought many crossband QSOs between
British 50-MHz stations and Norwegian, Swedish
and Finnish operators replying on 28.885,
C4LIPS, perhaps better known on this side of
the Atlantic as ZD8TC, also passes along a tist
of European 6-meter and crossband QSOs that
he has had recently. Ted pleads for a 20-meter
frequency to use when there is no propagation
on 1 meters, He supgests 14,345, This spot is
widely used in Ecrope for VHF liaison and is
also the venue for both the 2-meter and 70-cm
EME nets held each Saturday and Sunday
heginning at 16007,

iIt’s always nice to hear from people new to
YHF or those returning after an absence of many
years. (ne recent such convert is NAGJ Catheys
Valley, CA. Mike says that he used to be W2LCP
in New Jersey and worked 5 meters in those days,
He says that his 6-meter station is quite modest,
but that he is having a good time with openings
beginning May 18 to Washington, Colorado,
Kausas and Texas. Another Golden State resident,
WAGBIL Westchester, CA, is really excited over
propagation on both 6 and 2 meters, Jeff also savs
that his station is modest (70 W to a dipole at 20
feet), but on May 18 was happy to be able to work
all corners of the country, including KITOL
Maine, WIDP and KATICT Washington, and
WB2ZRJIL/4 and NAWW Florida.

N4VA would like to see more information in
the column on nets, and passes along news of one
begun by a group of North Carolina stations,
Larry says they meet on 50.2 at 0800 local-time
Sunday mornings and are also trying to drum up
sufficient activity for a 2000 local time get-together
Monday, Wednesday and Friday evenings,

A reminder: Updates to the 30-MHz DX

Standings must be received at PO Box [17 no
later than September 2.

2 Meters—Judging from what is written at the
beginning of this column, it is apparent that
2 meters way the star performer during the first
part of May. What follows are just a few
examples of what took place on the 10th and
several other exciting E-Skip days.

WEPN [Duluth, MN was one of many active
during the huge May 10 apening, and reports the
following contacts between 1600 and [650Z:
WSHUQ/4 Florida EM90, WA4ISS Georgia
EMBE3, WB2KHD/4 Georgia EM83, KL7IGi/4
Florida EM70. Ron notes that the hand then
shifted to Alabama in the vicinity of EM72,
allowing him to work seven stations in that area;
KBANCD, WALCQG, KB4OOW, WANTIL,
WB4GF(, K40F and W4EQM, WOFN com-
ments that he was hampered by not having his
big rig running and having to be satisfied with
100 W to an OSCAR array. From the East
Coast, K2OQVS reports contacts with W4ODW
Florida, NY4T Tennessee, WRB4ANNY South
Carolina and K3YY Arkansas between 14007
and 1600Z. From Oklahoma City, W5SNZ5’s log
shows 16 contacts in the Mid Atlantic states,
including KBABNW FMUO7, WB2IV(C /4 EM27,
AA4KP FMO7 and K4WOB FMI7 Virginia;
Maryland stations W1DGA/3, KINXH, N3FL,
W32Z, K3TK and N3AM—all in FM19— along
with WA3DMF in FM18; New Jersey stations
RATXE FM29, K2SMN and MN2ZAHN both
FM20; and western New York station W2DRZ
FNG2. Larry pleads for stations to give their
states as well as their grid squares so people can
tell immediately when they have 2 new one on
the line. W3CWG comes up with his own list of
16 contacts. 1t features [ouisiana stations
WASWXD, NWSK and WiVYAS—all EMd40—
in company with NUSF EM32; WISU EMS0 and
WSITL EM42 Mississippi; N4KMT EMG0

Florida; WA4CQG EM72 Alabama; WIBN/S
EM34 and KSYY EM35S Arkansas: KSACR
EMI4 Oklahoma; NY4T EM335 Tennessee; and
four Texas stations; NSHHS EM10, N5SWS and
WB3SVYNI (both EME2} and KESEP EMI13,
Altogether, Jack added 10 grid squares bringing
his total worked to 116.

COme of the stations appearing on the worked
lists of many from the Mid Atlantic states is
NLISF. From his end, NUSF describes signals be-
tween 1430 and 17002 as “‘real loud,”” permit-
ting him o bag 17 grid squares in Ohio,
Pennsylvania, Maryland, Delaware, New Jersey,
New York, West Virginia and Ontario. Bill says
that the rig consists of a Hallicrafiers transverter
with 30-W output to a Junior Boomer at 50 teet.
Another with a somewhat modest setup who did
well was NSHYV Violet, Louisiana, Paul added
five new states and |4 grid suuares to his total
with contacts in Indiana, Ohig, Michigan, New
York and New Jersey as well as one ¥E3, From
his call ta the answering machine, it was appar-
ent that he was very pleased and excited by the
opening and proud of his accomplishments in
it. 1 would conclude that he, and a number of
athers, justifiably share similar feelings.

114 Meters—WB2IEY writes that activity on the
band is alive and well in the western
New York area, Tom has recently put up a new
antenna consisting of four homebrew 1 3-efement
Yagis, and is arious for some EME action. His
larnent is that he missed the February § aurora,
but has upped his previous state and grid syuare
totals nevertheless, Plans are to go to FNI4
for the September QSO Party, You should be
popular. Tom.

The Higher Bands—As if the wiid happenix_lgs
of May 10 were not enough, the fellowing

(continued on page 63)
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The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07946

Circular Waveguide for 2304 MHz

Waveguide is frequently used as a transmis-
sion line on the microwave bands because of
its low loss characteristics. In the mind of
many amateurs, the term *‘waveguide’” con-
jures up a picture of the rectangular brass tub-
ing that often shows up at flea
markets—usually designed for X-band (8-12
(GHz) use. There is, however, no requirement
that waveguide must be rectangular or that
it must be made of brass. [t could just as well
be round aluminum tubing (as will be
described later). The reason most of the com-
inercial waveguide is rectangular has to do
with the nature of the propagation of ¢lec-
tromagnetic energy along the guide, A rec-
tangular cross section of the right dimensions
will allow only one principal **mode’ of
propagation, ie, only one arrangement of
electric and magnetic fields within the guide.
This being the cage, polarization of the sig-
nal is maintained (since this corresponds to
the direction of the electric field), and it be-
comes easy to design devices to couple into
the {ixed patterns of electric and magnetic
fields (couplers, circulators, matching devices,
ete). In most commercial waveguide, the
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Fig 1—KY3F coax to “‘spout” waveguide
transition.
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dominanf mode is designated TE. TE stands
for transverse electric and refers to the fact
that the electric field is transverse to the guide,
extending between the narrow walls of the rec-
tangular guide.

If the waveguide is to be used solely as a
transinission line, then the mode of propa-
gation of energy within the guide is less im-
portant. As mentioned earlier, round
aluminum tubing could easily be used, and
this is what Joe Moraski, K'Y 3F, has been ex-
perimenting with. Joe has written in with de-
tails of some tests he has been conducting
using standard aluminuem downspout as
waveguide for use on 13 cm (2304 MHz).
Using an Alfred 6600 sweep oscillator and an
HP £755A swept amplitude analyzer in con-
junction with Narda couplers and detectors,
Joe has made measurements on waveguide
lengths of up to 30 feet, using home-brewed
coax to waveguide adapters to couple RF

energy mto and out of the waveguide.

The dimensions of these adapters and their
mounting position on the waveguide are
shown in Fig 1. Some of Joe’s resulis are
shown in Fig 2, which shows the loss of a 30-ft
length of *‘spout” waveguide and a 30-ft
fength of RG-214. As can be seen, the loss
is about 2 dB at 2304 MHz. As a compari-
son, Y2-inch heliax should show about 1.5 dB
at this frequency. To show what can be done
with waveguide, commercial WR340 (an alu-
minnm rectangular waveguide 3.4in x 1.7in
should show about 0.2 dB loss on a 30-ft
length! Perhaps with a little tweaking, the per-
formarice of *“spout’” waveguide could be im-
proved and show lower loss than Joe has seen
so far. It is certainly in keeping with the
amateur spirit of experimentation to see just
what ¢an be done. Thanks to Joe for sharing
his work with us.

(One way in which an improvement might
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Fig 2--KY3F measurements on spout waveguide and coax: (1) 0-dB line {output of sweep
generator}; (2) loss of 30 ft of spout waveguide {~2 dB): (3} loss of 30 ft of R(G-214 coax

(~4.5 dB).

\ \-\HOLE FOR

] ADJUSTING LENGTH
i OF PROBE
!

}
SR e
'

[ -_i’- f=02as
wherg
fgy - -
S
1 - ]

LG © WAVELENGTH IN WAVEGUIDR
aps w WAVELENGTH IN FREE SPACE

Fig 3—Dimensions for a coax to circular waveguide transition.



be gained is by betier matching of the coax
to waveguide iransition. One set of dimen-
sions that should work well for the transition
elements is shown in Fig 3. The probe [ength
is approximately (1.2 free space wavelength
long (2.6 cm at 2304 MHz). 1t may be made
adjustable by using a length of 1/8-in or
3/16-in brass or copper rod with a 4-40 tapped
hole in the end. A screw may then be insert-
e into this hole and used to adjust the probe
length, The probe itself should be situated ap-
proximately 4 waveguide wavelength from
the shorted (closed off) end of the waveguide,
The wavelength in the waveguide is a fune-
tion of the waveguide diameter as indicated
in Fig 3. Fig 4 shows a plot of this function
for 2304-MHz radiation. Note that the
waveguide rapidly increases as the *‘cutoff™’
frequency is approached. For 2304 MHz, the
ID of the waveguide should be larger than
ahout § cm to avoid approaching cutoff and
increasing attenvation. For a 4-in-(10. 16-cm-}
1D guide, the wavelength in the waveguide is
19.6 cm, and thus the probe would be spaced
4.9 vn from the closed-off end. These
numbers are, of course, approximate. In
reality, the best approach would be fo arrange
for this distance to be variable, and to adjust
it and the probe length for minimum reflected
power.

Moved and Seconded ...

{continued from page 53)

4, Conveation Matters:
9.1, On motion of Mr. Turnbull, the following con-
ventions were approved:
MNorthern Florida August 9-10, 1986 Jacksonville,
Sertion Bl

Blovida State February -8, 1987 Miami, FL
Sontheastern Division March 13-15, (987 Orlando, FL
Michigan State March 2021, 1987 Muskepon,
M1
Nehraska State March 28-2%, (987 Kearney, NE

Missaur: State Aprif 10-22, 987 K&r{yas Clity,
O
9.2, First Vice President Holiaday presented an
wral Teport an the 988 National Convention, to be held
i1 San Lvego September 5-7; a review of the conven-
tion program fnllowed,

10, On motion of Mr. Grauer, officers were
authorized to sign & document permitting the transfer
of funds by wire from Dean, Witter, Reyrolds, Inc.
to the ARRL account at Shawmut Bank of Boston,
N.A

Fl. ‘The next mecting ot the Execotive Committes
wus acheduled for August 23, 1986 at Sr, Louis,
Wliseauri,

12, Other matters were discussed briefly, including
satisfactory progresa of the CRRL toward its five year
poals; Hards Across Aierica: and the possibility of
A WhAM memorial on the West Coast. The Commit-
tee was then in recess af § P.M, reconvening at 1320
AM., on Saturday, June 14 with all persons herein-
hefore mentioned present except Vice Directar Drake,
iiscussion reswiued on Agenda ltem 9.2, National
Cogvention matters. Un motion of Mr. Butler, the
following statement was unanimously adopted: The
Executive Committee reviewed the plans for the 1988
Natioral Convention aad found the progress satisfac-
tory to date,

There being no turther business, the Committee ad-
journed at £1:30 ALM,

Respertiully submitted:
Perry Williams, WIUED
Seeretary

Life Members Elected
dune 13, 1986
Ruth Abrams, RA2ZRP; Flizabeth C. Adams, NG&I;

Michael E. Adams, NxGEY; Carole H. Allen,
WANGC; Barbara M. Alm, N&CBN; Ruth M. Armes,
ABRAKIG: Constance K. Barsky, WDRODC: lanet
A, Bird, KB6KTWY; Lois Bird, WATZ0X: John M.
Blinke, EI&Y; Kathy Bogart, N3CGH; Helenrose

dom = INSIDE DIAMETER OF QIRCULAR WAVEGUIDE
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Fig 4—Relationship between free-spave wavelength and wavelength in circular waveguide

for 13-cm (2304-MHz) radiation.

E. Burke, WSIXS: John R, Burroughs, NOLXC:
Kay lLawson Carter, WASDYC; Marlis Cartwright
Norton, KA2TPA: Francis W. Chao, NeESM; Gregory
K. C. Ching, KHeFD:; Judy B. Cottage, WA2IFX;
Aprif C, Delancy, ALTCV; Donna B. Dillon, NSGWM,,
Mary E. Dorian, KA3PIZ; Patricia T. Fagan,
KB4PEX; David W, Farrington, WBIFCV; Lois A,
Fridenstine, NBGTI; Patricia Grandinetti, N2FPM;
Jerry Gruaden, WR6X; Endora B. Hahn, KAYMPN;
Robert B, Harris: N2BZP; Donna 1. Hebert,
WRTNAW,; Robert C, Heiser, Jr., WTIKT; Mildred C.
Janssen, KAGSTT: Carol G, Jefferies, KF4OF, Robert
1. Jones, WBEDRY; Norma kerwin, KAINVR; E. M.
Lacefield, KASWZR,; Cerald V. Lake, KD4NH;
Sheldon R. levy, WR2ZGKL; leanne McClard,
WABRLZ, Deborah Oliver MacDonald, N4APZ
Dorothea Evergates Mann, KA2QUZ; Catherine A.
Marrin, N2FQU; lLarry 1. Moeggenberg, NAZG;
irene Morgan, WBTWQE; James A, Muller, WB2FFY;
Frank O. O’Halloran (tl, WDSIGM: Fran Qlsen,
MANXT; Dotty Peterson, NOHAS; William D, Power,
BAARK: Loretta Pozzani, KAIHKT: Cywnthia R,
Pyeatt, WDSHDU; Jean HRearer, NEAXO; Suellvn
5. Rassman, KA9ACK; Lois Schwab, KARYOK;
Maria E, Semigo, KAZVIF; Marv A, Smith, KASETY;
Moira E. Skalski; Russell [ Smith, KAXL Robert
Steinhauser, KAYULUH; Teresa L Stewart, WD9FKH;
Jacqueline Mae Taolley, KE4TX: Ruth M. Thompson,
wBakKMA; Orland Upton, NTFLE; Joseph T. Vacearg,
WAIYAQ; Bobbie Caral Waller, EA41X1); Charlan
K. Walston, KATTHM; Joan M. Wang, KB4OFT; Olga
H. Watkins, WAABNW,; Robert J, Wiley, N6LIDC;
Joseph P. Wilkerson Jr., WASNZC: A. N. Williams
Ir,, WB3GPM; Lawrence A. Wise, K5UYH; Joan Zak,

WALYIU, [ELER]

World Above 50 MHz

(continued from page 61)

gvening saw a terrific north-south fropo in the
Midwest, WSNZ3 Oklahoma City writes that he
was able to work KCBQR EN10 Nebraska on
both 1% meters and 23 cm for new states on both
bands. Another new state, number 5, was ad-
ded on 23 cra by virtue of a contact with NGERT
EN21 lowa. Also worked on 23 cm was KENG
EN10 Nebraska, who was very strong for over
an hour, WBAYSG EM28 Kansas and WBETEM
ENIZ lowa, who was also very strong, Larry
even added state number 36 on 2 meters by work-
ing WaSD EN13 South Dakota. He probably

e ]

missed working that station on 23 cm for ancther
new state by going to bed at 0130 local time.
WTCNK /S reportedly completed a 23-cm con-
tact with WOSD a half hour [ater. LE5 !

VHE/UHF Century Club Awards

The ARRL VUCC is awarded to amateurs who
submit written confirmations for contacts with the
minimum number of Maidenhead grid-square
locators indicated in italics for each band listing.
initial qualifiers are shown first, followed by those
with endorsements, for April 15, 1886 through
June 14, 1986, An SASE will hring you the rules
and application forms.

6 m (50 MHz) 70 cm (432 MHz)
100 50

114 WDAFSA 49 KESEP
115 Ki3Li5 50 KAYTL
118 N3BBI 51 WASDEY
197 KARWP 52 KE3aM
118 ETE&JT: 53 WE3LJK
(i &l GENZH 70
120 WDQFFC W1JR 140
121 KACKS WBBAEY 110
122 NavA WORAP 140
123 WASFYB
124 AcaT 23 cm (1296 MHz)
125 K2GK 25
WAIOUB 06 24 WABTKI
WIQXX ity 29 KESEF
KAsH 152 23 WASDBY
N3BBI 200 ;
WRSAFY 30
KiaLss, 125
KESEP 30
WIWFM 275
WHSLUA 60
KACKS 150 A o
Nebs 120 ;
WDSFFG 175 2‘3,?;'*'[:
KY9P 150 :
NoLL 275 g ngg:éﬁgv
2 m (144 MHz) 10 W7CNK
100 i WELUIC
{04 N8DEJ 5.7 GHz
105 WEGSWD 5
106 WASFYS
107 KD4LT 3 WASICW
108 W3CWG 4 WD5AGO
109 KBAEQ 5 W5UGO
110 N2WK
WA4NJP 175
WasAHT 175

KADABA i25

August 1986 63



FM/RPT

Conducted By Stan Horzepa, WA1LOU
745 Kreger Dr, Woleott, CT 06714
CampuServe 1D no. 70545,247

What Do Coordinators Want to Know About Repeaters?

if vou went through the coordination process,
your frequency coordinator most likely has
all of the necessary infarmation about vour
repeater in his files. But for grandfathered
repeaters and uncoordinated ones, the coot-
dinator’s files are incomplete or lacking suf-
ficient details to afford vou the protection you
need in case of an interference complaint,
Primarily, the coordinator wants to know
who to contact {complete name, call, address
and phone number) when he bhas to get in
touch with repeater owners/operators. 1n the
case ot club stations, he needs that informa-
tion for the trustee. You should also provide:
the date your repeater was placed in service,
experimental and regular service: whether you
were coordinated, when and by whom; details

of the physical location of your repeater
(longitude and latitude, for example), the
name of the mountain it is on (if this applies)
and its relationship to the nearest town that
may be found on the map; your coverage arca
{cities, towns and counties, for both base and
mobile users): your type of transmitter/
receiver; whether vou use a duplexer and, it
so, the manutacturer, single- or split-site
operation, If your machine is linked, with
what other facility? By what means? List your
linking and control frequencies (these will be
lept confidential), Is vour repeater controlled
by a microprocessor controller and, if so,
which make? Your antenna type? [ts height
above sea level and height above average
terrain. Your output power ERP? Is the

repeater opened or closed (private)? How is
it accessed (carrier, whistle, tone, ¢tc)? Does
it have autopatch? Is the autopatch opened
or ¢losed or restricted to club members? NDoeg
your repeater have emergency power? [s the
D by voice or CW? Provide any other infor-
mation that you feel would make vour file
maore complete. And be sure to notify vour
coordinator when you change the repeater’s
call or any of the other repeater parameters.,
Repeater awners and operators, does your
frequency coordinator have all of this infor-
mation on vour repeater? Why take a chance?
Provide the necessary information and he will
put it in his file. Better safe than sorry. (Ted
Wolfe, WD4KHL, from The CVFRA-SERA
Repeater Journai)

THE ROLE OF THE ARRI,

Bome individuals and repeater owners have
stated that thev were coordinated a repeater fre-
quency by a locai ARRL appointee, The simple
fact is, ARRL is not a frequency coordinator,
they have uever been a frequency coordinator,
they do not plan on taking on the job of frequen-
¢y coordinator, nor do they want it. Qver the
years, we have had some mild arguments with
some ARRL appointees who felt they were
authorized to coordinate, but they were in a
minority, Actually, the ARRL publishes a
national Repearer Direciory once a year. They
also publish a national Repeater Coardinators®
Newsletter, which is mailed to all of the frequen-
¢y coordinators in the ¢country, ARRL is also
helping the group form a national data base that
will be agcessible to all coordinators to provide
them with on-line jnformation, The ARRL is

helptul in getting groups of coordinators together
and helping them work up policies that parallel
other councils, The ARRL has always had a
national band plan for repeater frequencies, but
this band plan was merely a guide for coordinat-
ing councils to follow. But, as for frequency
coordination of individual repeaters, the ARRL
has no part in that. (from The CVRA-SERA
Repeuter Journalf)

NORTHERN CALIFORNIA REJECTS
20-kHz CHANNELING

By a [G-vote margin, the Northern Amateur
Refay Council April 5 rejected the *Pacific-
Morthwest™ 20-kHz channel spacing band plan
for the 146-148 MHz segment of 2 meters, As
a result of this 79 to 69 vate, Northern California

will use the 15-kHz “upright” c¢hanmel spacing
hand pian that is standard on the EBast Coast.
(trom the newsletter of the Western Washington
Amateur Relay Assn)

REPEATER 1.0G

According to April 1986 reports received, repeat-
ers were involved in the following public-service
events: 277 vehicle emergencies, 26 drills/alerts,
26 medical emergencies, 16 tire emergencies, i5
publicsafety eveats, 1 eriminal activity, &
weather emergencies, | power failure and 1
search and rescue.

The foltowing repeaters were involved (fol-
lowed by the munber of events): WAIDGW 13,
WAZZWP 10, W2UL 31, WD4IWO 3, WeFNO
266, WABBIY 6, WENRJT 15, KH6H 3, KBDDG
10, WDSBIEL 5, WBMVE 6, KDBJE 1. B&]

A Simple-to-Build
Code-Practice Oscillator
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Want to build the same one-piece code-
practice oscillator that David Koch had his
students build? (See his article, pp 46-47,
this tssue.) Radio Shack parts numbers
appear in parentheses.

555 IC (276-1723)

Socket (276-1885)

56-kU resistor (271-43)

1-k{} resistor (271-023)

.010-uF capacitor {272-131)

4.7-uF capacitor (272-1024)

9-V battery clip (270-325)

841 2-in spkr {40-245)

Key (20-1084)

L

Strays | oy

HAMBIT '86—THE FIRST INTERNATION-
AL CONGRESS ON AMATEUR RADIO AND
COMPUTERS

(2t Ham radio and computers will meld at a sym-
posiwm sponsored by the italian Amateur Radio
Assogidtion (ART} in Florence, ltaly on
Movember 23. The goal of HAMBIT *86 is to
provide a general view of the experiences, per-
spuctives and advances in the communications
and computer fields. For mare informarion, con-
tact Organization Commiitee Chaivman Carlo
Ciapetts, ISCLC, Via Itieste 36, 50139 Florence,
italy,

(}5T congratulates. . .

It Harold Schearer, W3MB, for his 70 vears in
Amateur Radio. Edward Guriowski, W3BHS
{right), presents Harold with a Distinguished
Member certificate from the Quarter Century
Wireless Association.

First licensed in 1916, Harald recalls that the
radio inspector came to his home in a new
Cadillac with an antenna on it. The inspector
asked to see Haroid’s equipment, sent code to

him and asked a few questions. Harold sent back
some code, and that was if, Harold was told he
passed and was issued the call 3MB, which he
has held tor 70 vears.




On Line

Conducted By Stan Horzepa, WATLOU
75 Kreger Dr, Wolcott, CT 06718
CompuServe 1D no. 1645,247

Packet Radio POPCORN

Unless you have been in deep hibernation for
the last 12 months, you know that packet
radio is the hottest mode of Amateur Radio
operation today. More and more hams are
joining the packet radio ranks everyday, and
the resniting overcrowding is causing the
operation of the packet-radio network to
become very rank. Hams who have not been
properly initiated in proper procedures are
making operating errors that are causing the
network to get bogged down,

Things have become so bad that Tucson
Amateur Packet Radio’s Lyle Johnson,
WATGXD, and Pete Baton, WBSFLW, have
put together a presentation that they have
given at conventions on how {o eliminate poor
operating on packet. In this column, i would
like to share with you some of the ideas that
Lyle, Pete, and others have offered—to share
with you some packet radio POPCORN; that
is, Proper Operating Procedures that Can
Only Revive the Network.

Monitor 145,010 MHz and take note of the
number of repeated packets (““retries’).
Often, the retries are caused by one packet
colliding with one (or more) other packets that
are being transmitted on the same frequency.
Collisions result in the erroneous reception
and rejection of the packet at its intended des-
tination station, and thus the packet is sent
again (“‘retried”’). As more stations get on the
same frequency, refries increase and data
throughput deteriorates dramatically.

Move It!

One way to alleviate this congestion is to
move off a busy frequency. If you are con-
ducting a VHF/UHF direct (sans digital
repeater) contact, move your contact to an
unused frequency. It is very inefficient to try
to exchange packets on a frequency where
digital repeater stations are also exchanging
packets. You should use a frequency occupied
by a digital repeater only when you are using
that digital repeater..

The same rule of thumb also applies to HF
operation. Move to an unused frequency if
there is other packet-radio activity on the fre-
quency you are presently using. Often one fre-
quency is used as a calling frequency, where
stations transmit packets to attract the at-
tention of other stations who may wish to
contact them. Once a contact/connection is
established, the stations move to another fre-
yuency where there is less activity, thus
¢learing the calling frequency and increasing
their own station’s throughput.

I Hate Beacons!

If you’ve seen one beacon, you've seen
them all! The only good beacon is & dead
beacon! Such epithets are heard throughout
the packet-radio community and for good
reason.

All terminal node controllers (TNCs) have
a beacon function, which allows a station to
send an unconnected packet at regular inter-
vals. These unconnected packets usually con-

tain a message to the effect that the station
originating the beacon is on the air and is

ready, willing and able to carry on a packet-
radio contact,

The purpose of the beacon function is to
generate activity when there 15 none. This
purpose was legitimate when there was little
packet radio activity. Back in the early days
of packet radio, it was a rare occurrence when
a new packet-radio station appeared on the
air. Without beacons, that new station might
think that he was the only packet-radio sta-
tion in his town. Similarly, packet-radio sta-
tions already on the air would not be aware
of that new station’s existence. It was very dis-
couraging to build a TNC, get on the air and
find no one to contact. The beacon function
was the solution to the problem: it made sta-
tions aware of each other’s existence.

Today, beacons are usually unnecessary.
There is absolutely no need to resort to
beaconing in order to make vour existence
known. On HF and 2 meters, there is plenty
of activity. If you are getting on the air for
the first time, monitor 14.103-plus or i45.010
MHz for a few minutes and you will quickly
have a list of the other stations that are on
the air. When one of these stations discon-
nects, send a connect request to that station.

Adfter a few connections, your existence on the
air will be known,

Qver a year ago, Hank Oredson, WORLI,
the father of the message-forwarding packet-
radio bulletin board systemm (PBBS), con-
ducted a contest as to who could come up with
the most odious beacon. { tied for tirst place
with the following:

WALLOU 15 NGOT AT HOME, 50 PLEASE DO NOT
CONNECT WITH HIS STATION.

Such a beacon is not only useless, it is
illegal, too. Yet, each day, beacons as bad or
worse than that winner scroll across my com-
puter screen. As an aliernative to beaconing,
leave a message on your local PBBS announc-
ing your existence. This is more effective than
beaconing; people will be able to read yvour
message even when your station is off the air!

Beacons only add congestion to already
congested packet-radio channels, so do the
packet-radio community a favor and disable
your TNC’s beacon function (simaply type
BEO <CR>>),

The next installment of On Line will include
additional packet-radioc POPCORN. In the
meantime